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1. Introduction 
1.1. Background 

The Roads and Maritime Services (RMS) propose to upgrade the intersection of the 
Pacific Highway and Wyong Road at Tuggerah on the New South Wales (NSW) Central 
Coast. The intersection is located in the Wyong Local Government Area (LGA) and is 
currently a four-leg dual-lane roundabout. The RMS proposes to replace the existing 
roundabout configuration with a modified and fully signalised intersection. 

This report provides a specialist assessment of the flora and fauna known or potentially 
occurring in the study area and the potential significance of any impacts from the proposal 
on biodiversity, as required under Part 5 of the NSW Environmental Planning and 
Assessment Act 1979. 

1.2. Project description 

The proposed design of the intersection upgrade has been displayed in Figure 1-1. The 
general features of the proposal include: 

 Replacement of the existing roundabout with a signalised intersection. 

 Widening of the intersection approaches to accommodate extra lanes (approach 
and/or turning lanes) in all four directions comprising: 

– Upgrade of around 500 metres of the Pacific Highway - from Anzac Road (about 
235 metres north-east of the intersection) to about 265 metres south-west of the 
intersection.  

– Upgrade of around 900 metres of Wyong Road - from Gavenlock Street (about 
350 metres north-west of the intersection) to Bryant Drive (about 550 metres 
south-east of the intersection).  

 Construction of a new rail overbridge over the Main Northern Rail Line to 
accommodate eastbound movements along Wyong Road. The existing Tuggerah Rail 
Overbridge would accommodate all westbound movements, including turning lanes to 
the Pacific Highway (north). 

 Upgrade of the intersection of Wyong Road and Gavenlock Road to incorporate an 
additional left turn slip lane into Gavenlock Road (southbound). 

 Construction of a slip lane on Wyong Road eastbound from the intersection of the 
Pacific Highway and tying into the existing turn lane into Bryant Road. 
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 Tie in works at Tambelin Street, at the Anzac Parade intersection (ie to the recently 
completed Tuggerah Straight upgrade) and at the existing roundabouts with Bryant 
Drive and Gavenlock Road.  

 Construction of about one kilometre of retaining walls. These would be located on the 
northern side of Wyong Road (east and west of the intersection), the southern side of 
Wyong Road (east of the intersection) and the western side of the Pacific Highway 
(north of the intersection). 

 Installation of at-grade pedestrian crossings on all four legs of the intersection. 

 Extension of the existing pedestrian underpass including improvement of the general 
amenity of the underpass facility. 

 Extension of the pedestrian/cyclist shared path network to improve pedestrian/cyclist 
connections to adjacent areas including Tuggerah railway station, Supa Centa 
Tuggerah, Tuggerah Business Park and Tuggerah Westfield Shopping Centre.  

 Installation of swales and a constructed wetland for operational water quality control. 

 Installation of shut-off valves on three drainage lines to be used for containing 
emergency spills. 

 Installation of temporary sediment control basins at four locations during the 
construction period, construction of onsite and offsite diversion drains and provision of 
sediment fences and erosion controls at the source. 

 Use of ancillary construction facilities, including a site compound and stockpile sites. 

 Temporary access tracks, access areas for retaining wall construction, crane pads 
and bridge over Tuggerah Creek during construction. 

 Relocation of underground and overhead utilities to accommodate the proposal. 

 
Construction of the proposal is anticipated to be undertaken in five stages to 
minimise impacts to road and rail traffic and property owners located adjacent to 
the proposal. 
 
1.3. Study area 

The study area encompasses the full extent of the upgrade design, including water quality 
and drainage infrastructure, ancillary sites and a construction buffer. The extent of the 
study area has been graphically displayed in Figure 1-1.  

The locality as referred to in this report encompasses the area in a ten kilometre radius of 
the study area. All background searches were based on this area. 
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1.4. Legislative context 

The information presented in this report identified the potential ecological impacts of the 
proposal in relation to the relevant State and Commonwealth environmental and 
threatened species legislation and policy. Relevant legislation and policy includes the: 

 NSW Environmental Planning and Assessment Act 1979 (EP&A Act). 

 NSW Threatened Species Conservation Act 1995 (TSC Act). 

 NSW Fisheries Management Act 1994 (FM Act). 

 NSW Noxious Weeds Act 1993 (NW Act). 

 Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act). 

 State Environment Planning Policy 14 (SEPP 14) – Coastal Wetlands. 

 State Environment Planning Policy 44 (SEPP 44) - Koala Habitat Protection.
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Upgrade of the Pacific Highway and Wyong Road Intersection - Biodiversity assessment



1.4.1. Environmental Planning and Assessment Act 1979 

Under Part 5 of the EP&A Act (s.111 and s.112), all proposals must include an 
assessment of threatened flora and fauna and their habitats that are likely to occur within 
the area of the activity or that may be indirectly affected by the construction and operation 
of an activity. The assessment has to address whether the proposed activity ‘is likely to 
have a significant effect’ on the threatened biodiversity identified, and a decision made on 
whether an Environmental Impact Statement (EIS) or Species Impact Statement (SIS) is 
required. In order to make this decision, a determining authority must consider the effect 
of an activity on: 

 Threatened species, populations and ecological communities, and their habitats 
(listed under the TSC Act or FM Act) and whether there is likely to be a significant 
effect on these (as determined in Section 5A of the EP&A Act). 

 Critical habitat (listed under the TSC Act or FM Act). 

 Any other protected fauna or protected native plants within the meaning of the 
National Parks and Wildlife Act 1974 (NPW Act). 

Section 5A of the EP&A Act outlines the seven factors that must be taken into account 
when deciding whether a proposal would be likely to have a significant impact on 
threatened species, populations or communities or their habitats (significance 
assessments). 

1.4.2. NSW Threatened Species Conservation Act, 1995 

The TSC Act identifies threatened species, populations and ecological communities, as 
listed under Schedules 1, 1A and 2 that are to be identified as potential subject species 
and therefore require a significance assessment under section 5A of the EP&A Act. 

1.4.3. Fisheries Management (FM) Act, 1994 

The FM Act establishes provisions for the identification, conservation and recovery of 
threatened fish, aquatic invertebrates and marine vegetation. This Act also covers the 
identification and management of key threatening processes which affect threatened 
species or could cause other species to become threatened (Department of Primary 
Industries (DPI)). 

The Minister for Fisheries would need to be notified of any proposed dredging (Part 7 
Division 3 of the FM Act) or reclamation works associated with the proposed upgrade in 
accordance with Section 199 of the Act. 
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1.4.4. Environment Protection and Biodiversity Conservation (EPBC) Act 1999 

The EPBC Act protects the environment, particularly matters of national environmental 
significance (NES) and assessment of the environment on Commonwealth land. It 
streamlines the national environmental assessment and approvals process, protects 
Australian biodiversity and integrates management of important natural and cultural 
places. The EPBC Act identifies seven Matters of NES: 

 World Heritage properties. 

 National heritage places. 

 Wetlands of international importance (Ramsar wetlands). 

 Threatened species and ecological communities. 

 Migratory species. 

 Commonwealth marine areas. 

 The Great Barrier Reef Marine Park. 

 Nuclear actions (including uranium mining). 

The EPBC Act is triggered by actions that would be likely to have a significant impact 
upon Matters of NES. Under the EPBC Act, such actions require approval from the 
Commonwealth Environment Minister and should be referred to the Commonwealth 
Department of Sustainability, Environment, Water, Population and Communities 
(SEWPaC) for consideration. Actions deemed by the SEWPaC to require Commonwealth 
approval would be ‘controlled actions’ which require an environmental assessment. 

1.4.5. NSW Noxious Weeds Act 1993 

The objectives of this NW Act are to reduce the negative impact of weeds on the 
economy, community and environment of NSW. This involves: establishing control 
mechanisms to prevent the establishment of significant new weeds; prevent, eliminate or 
restrict the spread of particular significant weeds; effectively manage widespread 
significant weeds; and to provide for the monitoring of and reporting on the effectiveness 
of the management of weeds in NSW. 

1.4.6. State Environment Planning Policy 14 (SEPP 14) – Coastal Wetlands 

SEPP 14 Coastal Wetlands aims to protect and preserve coastal wetlands. The areas 
covered by the SEPP are shown on a series of maps held by the Department of Planning. 
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Over 1,300 coastal wetlands have been mapped under SEPP 14, representing seven per 
cent of all coastal wetlands in NSW.  

Under SEPP 14, a person must not clear land, construct a levee, drain land or fill land 
which is covered by the SEPP except with the consent of the local council and the 
concurrence (agreement) of the Director-General for Planning and Infrastructure. Activities 
on SEPP 14 wetlands which require development consent are deemed to be designated 
development, which means the development application must be accompanied by an 
environmental impact statement and be placed on public exhibition for public comment. 
Works to restore SEPP 14 wetlands must not be carried out except with the consent of the 
local council and the concurrence (agreement) of the Director-General of Planning and 
Infrastructure.  

1.4.7. State Environment Planning Policy (SEPP) 44 - Koala Habitat Protection 

SEPP 44 aims to encourage the ‘proper conservation and management of areas of native 
vegetation that provide habitat for Koalas (Phascolarctos cinereus) to ensure a permanent 
free-living population over their present range and reverse the current trend of Koala 
population decline’. 

Schedule 1 of SEPP 44 identifies areas of land that are classified as being ‘Core Koala 
Habitat’ or ‘Potential Koala Habitat’. ‘Core Koala Habitat’ is defined as an area of land with 
a resident population of koalas, evidenced by attributes such as breeding females and 
recent sightings of and historical records of a population. ‘Potential Koala Habitat’ 
comprises areas of native vegetation where the trees of the types listed in Schedule 2 
constitute at least 15 per cent of the total number of trees in the upper or lower strata of 
the tree component. 

1.5. Study aims 

This biodiversity assessment has the following aims: 

 To determine the presence or likely presence of threatened species, populations 
and/or ecological communities listed under the TSC Act, the FM Act and the EPBC 
Act. 
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 Assess the significance of the potential impacts on listed species and communities 
according to Section 5A of the EP&A Act, for species listed under the TSC Act and the 
FM Act, in addition to the guidelines of significance under the EPBC Act for any 
Matters of NES potentially impacted by the proposal. 

 Identify appropriate mitigation measures to minimise and offset potential impacts to 
biodiversity. 
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2. Methodology 
2.1. Field surveys and personnel 

Ecological field surveys were conducted over a range of seasons for different components 
of the proposal including the geotechnical investigations and the concept design. Field 
surveys undertaken to date comprise: 

 Biodiversity surveys for the geotechnical investigations and concept design  
(2 February 2011).  

 Biodiversity surveys for the concept design (6 and 28 March 2012). 

 Biodiversity surveys for the concept design, specifically focussing on stockpile sites 
and drainage basin locations (3 July 2012). 

SKM ecologists and botanists are licensed to conduct field surveys and hold a Scientific 
Research Permit SL100044 (under the National Parks and Wildlife Act 1974) and the 
Animal Research Authority (09/1895) (issued by the Department of Primary Industries). 

2.2. Database searches and literature reviews 

A review of existing information and government maintained databases was undertaken 
as the first stage of the investigation. The following information was reviewed: 

 The Lower Hunter Central Coast Environmental Management Strategy (NPWS 2003). 

 Wyong Shire Vegetation Mapping report (Bell 2002). 

 Atlas of NSW Wildlife, maintained by the NSW Office of Environment and Heritage 
(OEH; OEH 2012).  

 NSW BioNet (OEH March 2012). 

 The Protected Matters Search Tool provided under the EPBC Act. Accessed February 
2012. 

Where applicable, a ten kilometre radius was used when searching databases. 

2.3. Field surveys 

A general flora and fauna survey was undertaken in the study area, including proposed 
stockpile sites and drainage infrastructure. The dates and personnel involved in the field 
surveys have been provided above in Section 2.1.  
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Field surveys were conducted to identify the biodiversity values within and in the vicinity of 
the study area (refer to Section 1.3) with the objective of assembling quantitative and 
qualitative data on flora and fauna diversity and the distribution of vegetation and habitat 
associations. Particular focus was given to areas that may potentially be impacted by the 
construction footprint. 

The surveys were designed to use a range of methods including vegetation mapping, 
habitat assessments, flora plots, transects and general traverses, and targeted searches 
for threatened flora and fauna species. 

2.3.1. Vegetation and flora field methods 

The flora survey aimed to provide baseline flora data, with particular emphasis on the 
presence of threatened plant species, populations and ecological communities, as well as 
to describe the attributes of the existing environment.  

The following steps were undertaken as part of the vegetation and flora surveys: 

 A thorough review of the previous specialist reports, other available literature and 
scientific databases to gain an appreciation of the composition and status of local 
vegetation communities and the location of threatened flora species and their habitat. 

 General traverses and plot assessments to classify and map vegetation communities, 
habitat condition, threatened flora species and their habitat and develop an inventory 
of flora species for the study area. 

 Targeted searches for threatened flora species in areas of suitable habitat. 

Any species that could not be identified in the field were collected for later identification or 
for lodgement with the National Herbarium of NSW at the Royal Botanic Gardens Sydney. 

2.3.2. Vegetation community mapping 

Transect sampling was used to identify the distribution of vegetation community types and 
boundaries between communities. Basic plot sampling was used to describe the 
composition and structure of vegetation communities. Formal quadrat sampling was not 
undertaken in light of the highly fragmented and modified nature of the vegetation 
communities. The number of plots and transects sampled was proportional to the size of 
the stratification units identified in accordance with the draft Threatened Biodiversity 
Survey and Assessment Guidelines (DEC 2004). 

Digital mapping of vegetation community boundaries was conducted using the ArcGIS 
software package. Vegetation community boundaries were identified in the field using a 
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Trimble Yuma handheld GPS with ArcPad software. A combination of field data, aerial 
photograph interpretation and biophysical data such as elevation and soil type was used 
to map the boundaries of vegetation communities. Description of the vegetation 
communities were based on their structure and dominant canopy species as per Specht 
(1981) and correlated with the NSW Vegetation Classification Assessment project (Keith 
2006). The data was then correlated with local and regional vegetation classification maps 
and the BioMetric vegetation types database. The identified vegetation communities were 
compared with reference to the scientific committee descriptions for Threatened 
Ecological Communities (TECs) listed under the TSC Act and EPBC Act. 

2.3.3. Plot sampling 

Basic plot-based assessments were undertaken in conjunction with general 
traverses/transects of the study area, and in particular for those areas abutting the 
proposed study area. Data collected within each plot included: 

 Flora species identifying the most dominant species. 

 Heights of structural layers (i.e. canopy, sub-canopy, shrub and groundcovers). 

 Vegetation cover.  

 Landscape features (e.g. slope, gully, and aspect). 

 Soil features (e.g. soil type, rocks, organic matter). 

 Geographical coordinates and a photographic record.  

2.3.4. Transects and traverses 

General traverses comprised random searches throughout targeted areas to develop a 
flora inventory and to target threatened species, as well as to opportunistically record the 
distribution of vegetation communities, significant habitat attributes and any other factors 
that may be of interest. The location of all threatened species, vegetation community 
boundaries and any other ecological factors were recorded using a GPS. 

2.3.5. Vegetation condition 

Vegetation condition was broadly assessed within each of the vegetation communities, 
based on the degree of modification and disturbance observed in these areas. A basic 
scale was established to quantify the condition of each patch of native vegetation. The 
scale for vegetation condition has been defined in Table 2-1. 
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Table 2-1 Vegetation condition classes 

Condition 
Class 

Description Criteria 

Flora 
diversity 

Canopy 
cover 

Mid-
storey 

Weed 
abundance 

High Vegetation still retains the majority of 
native species and structural 
characteristics of the pre-European 
equivalent. Such vegetation is usually 
in a near natural state and displays 
resilience to weed invasion due to intact 
ground cover, shrub and canopy layers 
and lack of soil disturbance. Some 
limited weed cover is present in edge 
habitats. 

High Intact Intact Low 

Moderate Vegetation generally still retains most of 
its structural integrity but has been 
partially disturbed and has lost some 
component of its original species 
complement. Weed invasion varies 
from slight to high. 

Moderate Intact Partial - 
Intact 

Moderate - 
High 

Low Modified areas where most of the 
native diversity and vegetation structure 
has been lost. Includes thin strips of 
roadside vegetation, areas of derived 
grassland and shrubby vegetation in 
the power easement. Environmental 
weeds are often co-dominant with the 
original indigenous species. 

Low-
Moderate 

Partial Absent 
- 
Sparse 

High - 
Moderate 

Very Low Includes cleared paddock areas and 
roadside clearings dominated by exotic 
species including noxious weeds. Some 
regenerating shrubs and native 
groundcovers may be present in low 
abundance. Some of these areas 
support planted trees and shrubs 
including native and exotic species. 

Low None Absent 
- 
Sparse 

High 

 

2.3.6. Fauna survey and habitat assessment 

To assess the impacts on terrestrial fauna, comprehensive data was gathered in the field 
on the type, distribution and condition of the fauna habitats on the site in addition to a 
survey of fauna species. 

The fauna survey and habitat assessment aimed to identify the fauna species and 
habitats that would be potentially impacted by the proposal. This included consideration of 
the extent and quality of native vegetation, including the location of unique or significant 
habitat areas. The disturbance history of the proposed impact area and the type and 
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condition of any drainage lines present were also assessed. A particular focus of the 
survey was to assess the potential significance of the proposal to fauna species listed on 
Schedules 1 and 2 of the TSC Act, the FM Act and the EPBC Act, that were considered 
moderately or highly likely to occur (refer assessment Appendix A).   

The fauna survey effort mainly involved habitat assessment to identify the potential 
distribution and abundance of threatened fauna in relation to the identified habitats and to 
address the limitations described in Section 2.3.7.  

Dedicated surveys for diurnal birds, mammals, amphibians and reptiles were conducted in 
addition to recording of signs of significant fauna. Given the small size of the area and 
limited habitats, the survey consisted of an area based survey of the proposed 
construction footprint, recording active fauna species.  Dedicated hand-searches were 
conducted where surface rocks or logs were encountered for sheltering reptiles, frogs and 
small mammals. All waterbodies were searched during a diurnal survey to identify active 
and calling frogs. 

All opportunistic sightings of fauna were recorded through incidental sightings, identifying 
bird and frog calls and by observing indirect evidence of species presence such as scats, 
tracks, diggings, hair, feathers and animal bones.  

2.3.7. Limitations 

The list of flora and fauna species recorded from this study should not be seen to be fully 
comprehensive, but an indication of the species present at the time of the surveys.  A 
period of several seasons or years is often needed to identify all the species present in an 
area, especially as some species are only apparent at certain times of the year for short 
periods (e.g. orchids or migratory birds) and require specific weather conditions for 
optimum detection (e.g. frogs and reptiles). The conclusions of this report have therefore 
based upon available data and the field surveys and are indicative of the environmental 
condition of the site at the time of the surveys.  

The survey methods used were tailored to the site conditions, in particular the fauna 
surveys were targeted around identifying the condition and suitability of the habitat for 
threatened fauna species known from the locality and predicted to occur. The noise, 
activity and traffic around the site restricted the types of equipment that could be used in 
terms of use of mammal traps or spotlighting for nocturnal fauna. For example, nocturnal 
call playback surveys and spotlight surveys were not deemed to be effective. To address 
this limitation a precautionary approach was adopted whereby a species presence was 
assumed based on the presence of suitable habitat. 
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2.4. Assessment of subject species 

Threatened flora and fauna species previously recorded in the locality were considered 
subject species and therefore subjected to a formal assessment of significance under the 
EP&A Act for state listed species and the EPBC Act for nationally listed species. 
Additional potential state and nationally listed species identified from the background 
reviews were assessed to identify their likelihood of occurrence based on the known 
habitat requirements and comparison with the habitats identified at each site.  The 
likelihood of occurrence was classified according to the criteria described in Table 2-2. 

Table 2-2: Likelihood of occurrence includes one or more of the following criteria 

Likelihood of 
Occurrence 

Criteria 

Unlikely 
 

 Species highly restricted to certain geographical areas not within the 
construction footprint. 

 Specific habitat requirements were not present in the study area. 

Low Species not recorded during field surveys and fit one or more of the following 
criteria: 

 Have not been recorded previously in the study area/surrounds and for 
which the study area is beyond the current distribution range. 

 Use specific habitats or resources not present in the study area. 
 A non-cryptic perennial flora species that were specifically targeted by 

surveys and not recorded. 

Medium Species not recorded during the field surveys that fit one or more of the 
following criteria: 
Have infrequently been recorded previously in the study area/surrounds 

 Use specific habitats or resources present in the study area but in a poor 
or modified condition. 

 Are unlikely to maintain sedentary populations, however may seasonally 
use resources within the study area opportunistically or during migration. 

 Are cryptic flowering flora species that were not seasonally targeted by 
surveys and that have not been recorded. 

High Species recorded during the field surveys or species not recorded that fit one 
or more of the following criteria: 

 Have frequently been recorded previously in the study area/surrounds. 
 Use habitat types or resources that were present in the study area that 

were abundance and/or in good condition within the study area. 
 Known or likely to maintain resident populations surrounding the study 

area. 
 Known or likely to visit the site during regular seasonal movements or 

migration. 
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3. Existing environment 
3.1. Landscape context 

The study area is located within the Sydney Basin Bioregion (Thackway and Cresswell 
1995) and the Hunter-Central Rivers Catchment Management Area. 

The study area is located mostly within the Sydney -Newcastle Coastal Alluvial Plains soil 
landscape (Mitchell 2003), including lower elevated areas. The Sydney-Newcastle Coastal 
Alluvial Plains soil landscape comprises undulating plains and low rises on Quaternary 
sand or Permian/Triassic sandstone or shale with swampy valley floors, with general 
elevations of 0 to 80 metres, and local relief of 20 metres (Mitchell 2003). The higher 
elevated areas in the south western areas of the study area are in the Gosford - 
Cooranbong Coastal Slopes soil landscape comprising rolling hills and sandstone plateau 
outliers of Triassic Narrabeen sandstones, extensive rock outcrop and low cliffs along 
ridge margins, general elevation 0 to 75 metres. (Mitchell 2003). 

3.2. Land use 

The study area supports a variety of land uses. The northwest side of the existing 
intersection supports several commercial and industrial properties. There are residential 
areas on the south western and south eastern sides of the intersection. A rail corridor runs 
through the study area to the east of the intersection. Some small areas support vacant 
modified forested lands including private and crown lands including the south-western 
areas of the study area and east of the rail corridor. The study area also includes the road 
reserves of the existing Pacific Highway and Wyong Road which comprise roadside 
plantings dominated by Swamp Oak (Casuarina glauca). 

3.3. Taxonomy and nomenclature 

Names of plants used in the following sections are taken from Harden (1992, 1993, 2000, 
and 2002) with reference to PlantNet (Royal Botanic Gardens and Domain Trust 2012) or 
recent taxonomic changes. Common and scientific names are used for plant species in 
the first instance followed by common names. Scientific and common names (where 
available) have been provided in plant lists in Appendix A. Names of vertebrate fauna 
follow the Census of Australian Vertebrates (CAVS) database maintained by the 
Department of Sustainability, Environment, Water, Populations and Communities (2012). 
Common names have been frequently used in the report for fauna.  
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3.4. Vegetation communities 

Four naturally occurring vegetation communities were identified, and three modified and 
planted communities. The distribution of vegetation communities in the study area is 
depicted in Figure 3-1. There is about 3.71 hectares of native vegetation in the study area 
which represent listed threatened ecological communities (TSC Act). There are also about 
3.2 hectares representing modified vegetation communities with a mix of native and exotic 
flora including planted vegetation. Descriptions of each of the vegetation communities 
have been provided below including the dominant species, landscape position and 
conservation status. 

3.4.1. Map Unit 1: Swamp Oak Floodplain Forest (Endangered, TSC Act) 

This community occurs in low-lying land at the western end of the site (refer to Figure 3-
1). The community is dominated by Swamp Oak (Casuarina glauca) with other common 
species including Cheese Tree (Glochidion ferdinandi), Swamp Paperbark (Melaleuca 
ericifolia) and Budjur (Melaleuca linariifolia). Understorey species include the exotic 
Lantana camara, as well as Harsh Ground Fern (Hypolepis muellerii), Gota Cola (Centella 
asiatica), Silky Pod (Parsonsia straminea) and Swamp Millet (Isachne globosa).  

This community is in a disturbed condition resulting from weed invasion, urban runoff and 
altered hydrology from surrounding development, with high condition areas identified in 
the larger patch of vegetation on the southern side of Wyong Road, and moderate 
condition patches identified on the northern side of Wyong Road (refer to Figure 3-1). The 
majority of this vegetation would be intermittently inundated following heavy or prolonged 
rain events. Permanent standing water is present throughout which would only dry out 
during drought periods, including a swale area along the southern side of the existing 
Wyong Road. This community is listed as endangered under the TSC Act and the 
threatened flora species Biconvex Paperbark (Melaleuca biconvexa) is present within this 
community (refer to Figure 3-2). 

3.4.2. Map Unit 2: Freshwater Wetlands (Endangered, TSC Act) 

This community occurs at the western end of the site and also along the Tuggerah Creek 
(refer to Figure 3-1 and Plate 3-1). Dominant species include Spotted Knotweed 
(Persicaria strigosa), Cumbungi (Typha orientalis), Harsh Ground Fern (Hypolepis 
muellerii) and Swamp Millet (Isachne globosa).  

This community is in a disturbed condition resulting from weed invasion, urban runoff and 
altered hydrology from surrounding development and has been identified as being in low 
to moderate condition throughout the study area. Areas of this community are likely to be 
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permanently inundated outside of extended drought periods, with fringing areas being 
inundated intermittently. This community is listed as endangered under the TSC Act. 

3.4.3. Map Unit 3: River-flat Eucalypt Forest (Endangered, TSC Act) 

This majority of this community occurs to the east of the Main Northern Railway corridor 
and supports a mix of planted and naturally regenerating vegetation (refer to Plate 3-2). 
Dominant species include regenerating Forest Red Gum (Eucalyptus tereticornis), Rough-
barked Apple (Angophora floribunda), Broad-leaved Paperbark (Melaleuca 
quinquenervia), Acacia irrorata and Prickly-leaved Paperbark (Melaleuca styphelioides).  

The majority of this community is in a low condition with a partially cleared overstorey and 
a highly disturbed understorey dominated by weeds. There are several larger trees at the 
western end of the study area which have been identified as being part of this community. 
A small patch of high condition vegetation was also identified at the western end of the 
study area. The majority of this community is in low condition. This community is listed as 
endangered under the TSC Act and the presence of the threatened species Biconvex 
Paperbark (Melaleuca biconvexa) and Magenta Lily Pilly (Syzygium paniculatum) were 
confirmed.  

3.4.4. Map Unit 4: Swamp Sclerophyll Forest (Endangered, TSC Act) 

This community occurs on the southern side of Wyong Road adjacent to Gavelock Road 
(refer to Figure 3-1). This community is an intact remnant dominated Swamp Mahogany 
(Eucalyptus robusta). This community is listed as endangered under the TSC Act. 

 

Plate 3-1 Freshwater Wetlands (Map Unit 
2) on the northwest side of the 
intersection 

 

Plate 3-2 Regenerating River-flat eucalypt 
Forest on the northeast side of the 
intersection, including threatened flora 
species Melaleuca biconvexa and 
Syzygium paniculatum 
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3.4.5. Map Unit 5: Roadside Plantings 

Roadside plantings are present surrounding the existing intersection and surrounding 
commercial developments (refer to Figure 3-1). These areas are dominated by Swamp 
Oak (Casuarina glauca) forming a dense canopy with little groundcover due to thick leaf 
litter. Some areas are also planted with Hoop Pine (Araucaria cunninghamii), Silky Oak 
(Grevillea robusta) and Gymea Lily (Doryanthes excelsa). These areas have a moderate 
density of weed invasion including mainly Lantana camara and Coastal Morning Glory 
(Ipomoea cairica). 

3.4.6. Map Unit 6: Exotic Vegetation 

Areas of exotic vegetation are present throughout the study area (refer to Figure 3-1 and 
Plate 3-3). These areas are dominated by a several weed species with the main species 
including Small-leaved Privet (Ligustrum sinense), Blackberry (Rubus fruticosus), Lantana 
camara and Vasey Grass (Paspalum urvillei).  

3.4.7. Map Unit 7: Planted Eucalypts 

This area comprises a planted mound of Flooded Gum (Eucalyptus grandis) between the 
Pacific Highway and the Main Northern Railway (refer to Figure 3-1 and Plate 3-4). These 
trees are unlikely to be indigenous to this area. Regenerating local flora species are also 
interspersed in this area including Forest Red Gum (Eucalyptus tereticornis) and Rough-
barked Apple (Angophora floribunda).  

 
Plate 3-3 Exotic vegetation (Map Unit 6) in 
the foreground and roadside plantings 
(Map Unit 5) on the existing road batter in 
the background on the northwest side of 
intersection 

 
Plate 3-4 Planted Eucalypts (Map Unit 7) 
on the northeast side of the intersection 
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Figure 3-1 |  Vegetation communities in the study area

Upgrade of the Pacific Highway and Wyong Road Intersection - Biodiversity assessment



3.5. Flora diversity 

A total of 160 flora species from 61 families were recorded in the study area, of which 74 
are exotic species and 19 are non-indigenous native species that have been introduced to 
the study area in roadside plantings. The full list of flora species recorded in the study 
area has been provided in Appendix A.  

3.6. Exotic species  

Of the 74 exotic flora species identified in the study area, four are noxious species. Some 
of the noxious weed species observed in the study area occur in relatively high 
abundance within areas of exotic–dominated vegetation (refer to map unit 5 in Figure 3-1), 
and a lower abundance of some of these species are present in the four native vegetation 
communities. The four noxious weed species recorded in the study area have been listed 
in Table 3-1 including the noxious class for each species. 

Table 3-1: Noxious weed species identified in the study area (Wyong Local Government 
Area control area) 

Species Prevalence on Site Noxious Class 

Pampas Grass  
 
Cortadieria 
selloana 

Recorded in freshwater wetland 
habitats in potential ancillary site 
north of Anzac Road 

Class 4: The growth and spread 
of the plant must be controlled 
according to the measures 
specified in a management plan 
published by the local control 
authority and the plant may not 
be sold, propagated or knowingly 
distributed 

Crofton Weed 
 
Ageratum 
adenophora  

Recorded in freshwater wetland 
habitats at the northern end of the 
study area 

Lantana  
 
Lantana camara 

Recorded in moderate to high 
abundance throughout all habitats 
in the study area 

Blackberry 
 
Rubus fruticosus 

Recorded in moderate 
abundance throughout all habitats 
in the study area, with the higher 
densities in disturbed exotic 
dominated vegetation 

 

3.7. Fauna habitats 

Habitats in the study area comprise swamp sclerophyll forest, freshwater wetlands, 
aquatic habitats, roadside plantings, Eucalypt plantations, maintained grassland and 
exotic vegetation. Fauna habitats in the study area have been displayed in Figure 3-2. 
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Habitats are highly fragmented by major roads and a rail corridor, and therefore there is 
limited connectivity for less mobile species. The remaining habitats are very small in scale 
and provide limited resources for rare or threatened fauna species. These habitats provide 
some foraging opportunities for local fauna species, including threatened species, 
however nesting and roosting habitats for larger fauna species are generally absent. No 
hollow-bearing trees were observed in the study area and ground habitats are limited to 
dumped waste, debris and thick leaf litter. The most notable habitat type for fauna 
comprises the wetland and creek habitats, in which a number of common amphibians and 
birds were recorded. 

The wetland habitats provide foraging opportunities for a range of fauna, although 
marginal due to the proximity to major infrastructure, noise impacts and modified nature of 
the habitat. This may include threatened and migratory bird species such as Black-necked 
stork (Ephippiorhynchus asiaticus), Egrets (Ardea spp.) and Comb-crested Jacana 
(Irediparra gallinacea) based on the fact that there are regional records of these species. 
There is potential for some migratory species to utilise Swamp Oak trees for nesting, 
however these areas are considered to provide only very marginal nesting habitat for 
these species. Bird species recorded in the study area include the disturbance tolerant 
White-faced Heron (Egretta novaehollandiae) and Purple Swamphen (Porphyrio 
porphyrio) which were the only wetland bird species recorded in the study area during the 
field inspections.  

Aquatic habitats are limited to slow flowing and stagnant water, which is likely to be mainly 
ephemeral during dry periods.  

Common amphibian species were recorded in these wetland habitats during the field 
inspection such as Common Eastern Froglet (Crinia signifera) and Striped Marsh-frog 
(Limnodynastes peronii). There is low to moderate potential for the study area to provide 
habitat for threatened frog species such as, Green and Golden Bell-frog (Litoria aurea) 
and Wallum Froglet (Crinia tinnula). There are records of these amphibian species 
surrounding the study area, however these records are more than 10 years old. 

Nectar and pollen resources are limited to planted and regenerating eucalypt species and 
Paperbarks (Melaleuca spp.). These resources are highly fragmented from other areas of 
habitat and therefore only provide potential foraging habitat for more mobile species such 
as nectivourous bird and bat species.  
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Upgrade of the Pacific Highway and Wyong Road Intersection - Biodiversity assessment



3.8. Listed species, populations and ecological communities 

3.8.1. Threatened ecological communities 

A total of 13 threatened ecological communities were identified as potentially occurring in 
the study area, and of these the presence of four was confirmed during the field surveys 
(refer to Table 3.2). The distribution and condition of these threatened ecological 
communities has been displayed in Figure 3.1. 

Table 3.2 Threatened ecological communities present and potentially occurring in the study 
area 

Community Status Likelihood of 
occurrence 

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

E. TSC Act Low 

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

E. TSC Act Present 

Hunter Lowland Redgum Forest in the Sydney Basin 
and New South Wales North Coast Bioregions 

E. TSC Act Low 

Kincumber Scribbly Gum Forest in the Sydney Basin 
Bioregion 

CE, TSC Act Low 

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

E, TSC Act 
CE, EPBC Act 

Moderate 

Low woodland with heathland on indurated sand at 
Norah Head 

E. TSC Act Low 

Lower Hunter Spotted Gum - Ironbark Forest in the 
Sydney Basin Bioregion 

E. TSC Act Low 

Quorrobolong Scribbly Gum Woodland in the Sydney 
Basin Bioregion 

E. TSC Act Low 

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

E. TSC Act Present 

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

E. TSC Act Present 

Swamp Sclerophyll Forest on Coastal Floodplains of 
the New South Wales North Coast, Sydney Basin and 
South East Corner Bioregions 

E. TSC Act Present 

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

E. TSC Act Low 

Umina Coastal Sandplain Woodland in the Sydney 
Basin Bioregion 

E. TSC Act Low 

E – endangered, CE – critically endangered 
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3.8.2. Threatened flora species 

On the basis of regional records and reports and the presence of suitable habitat, a total 
of 23 threatened flora species have been listed as having the potential to occur in the 
broader study area, and these have been listed in Table A-1 of Appendix A. Of these 23 
species, two species are present, one species has a moderate potential, 11 have a low 
potential to occur and nine species are considered unlikely to be present. The distribution 
of threatened flora species records in the study area has been provided in Figure 3-3. 

Melaleuca biconvexa 

Biconvex Paperbark (Melaleuca biconvexa) was recorded in the study area including 
naturally occurring and planted individuals (refer to Figure 3-3), with some individuals 
surrounding car park areas still having plant guards surrounding the base of trees. The 
major locations of Melaleuca biconvexa in the study area comprise: 

 A large population on the south west side of the intersection within existing remnant 
swamp forest vegetation, including some very dense stands of Melaleuca biconvexa. 
There are scattered individuals along the edge of Wyong Road.  

 Planted individuals are present surrounding car parks of McDonalds and Hungry 
Jacks on the northwest side of the intersection south of Anzac Road. The majority of 
these individuals have been incorporated into plantings surrounding the car parks.  

 Between the Pacific Highway, the rail corridor and Wyong Road there is a dense 
thicket on the edge of the rail corridor and in the area of River-flat Eucalypt Forest 
there are several individuals. 

 South of Wyong Road and west of the rail corridor there is an intact remnant of forest 
including a subcanopy dominated by Melaleuca biconvexa. 

Syzygium paniculatum 

Magenta Lily Pilly (Syzygium paniculatum) has been planted in the area north east of the 
intersection, between the Pacific Highway the rail corridor and Wyong Road. Several 
larger individuals (5-6 metres) were observed near the rail corridor which are potentially 
naturally occurring (refer to Figure 3-3). The closely related Brush Cherry (Syzygium 
australe) has also been planted in the study area.  
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3.8.3. Threatened fauna species 

There are records for a total of 61 threatened fauna species within the locality of the site 
(Table A-2 in Appendix A).  Many of these occur to the west and outside of the densely 
developed road corridor area along the highway. Of these 61 species, one species was 
regarded as having high potential and 20 species were identified as has having a 
moderate potential to occur or utilise habitat within the construction footprint based on the 
presence of like or similar habitat types to those preferred by the species. There is limited 
area to sustain populations of these species and if found to occur many of these species 
would be only very occasional visitors, for example Powerful Owl, or wetland bird species. 
Threatened marine fauna such as whales, turtles and marine birds have been excluded 
from the assessment in Table A-2 of Appendix A, based on the absence of suitable 
marine habitats including tidal creeks and other estuarine habitats. The distribution of 
threatened fauna species records in the study area including marine fauna has been 
provided in Figure 3-5.  

No threatened fauna species were recorded in the study area during the field inspections, 
however there is potential habitat for a number of highly mobile species such as 
threatened birds and flying mammals, as well as amphibian species. Habitat for terrestrial 
and arboreal mammals is highly limited. 

3.8.4. Migratory species 

A total of 33 migratory fauna species were identified in the EPBC Act Protected Matters 
Report as potentially occurring in the broader study area. These migratory species have 
been listed in Table A-3 of Appendix A along with their preferred habitat requirements, a 
preliminary assessment of their likely presence in the study area and the presence of 
important habitat as defined under the EPBC Act.  

Of these 33 migratory species, none are considered to have a high potential to utilise 
habitats within the study area, 14 have a moderate potential and 19 are considered 
unlikely to occur (refer to Table A-3 in Appendix A) based on the absence of suitable 
habitat and/or lack of evidence for this species being distributed in the locality. 

A total of 42 migratory species were identified in the EPBC Act Protected Matters Report 
(01/02/2012) as potentially occurring in the habitats surrounding the study area. These 
migratory species are listed in Table A-3 of Appendix A along with their preferred habitat 
requirements and a preliminary assessment of their likely presence within the study area, 
including the presence of ‘important habitat’ as defined under the EPBC Act. Marine 
species were excluded from the assessment. 
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As defined under the EPBC Act an area of ‘important habitat’ for a migratory species is:  

 Habitat utilised by a migratory species occasionally or periodically within a region that 
supports an ecologically significant proportion of the population of the species; and/or 

 Habitat that is of critical importance to the species at particular life-cycle stages; 
and/or 

 Habitat utilised by a migratory species which is at the limit of the species range; 
and/or 

 Habitat within an area where the species is declining. 

None of the migratory species potentially occurring in the locality are likely to have 
important habitat in the study area considering the very small fragmented nature of the 
potential habitat present providing limited foraging and breeding opportunities for these 
species. Larger higher condition habitats are present in the locality which may provide 
important habitat for some of the migratory species identified. Although ‘important habitat’ 
is absent in the study area, potential impacts on migratory species have been assessed 
further as a precautionary measure in Appendix C.2. 

Further assessment was conducted in considering the significance of potential impacts 
from the proposal on listed migratory species via consideration of the significant impact 
guidelines 1.1 provided in DEWHA (2009).  According to the guidelines an action would 
be likely to have a significant impact on a migratory species if there is a real chance or 
possibility that it would: 

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

 Result in an invasive species that is harmful to the migratory species becoming 
established in an area of important habitat for the migratory species. 

 Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of a migratory species. 

  

     
 
NB11462-NEM-RP-0004_Biodiversityassess_2013_02_05 V1.Docx PAGE 28 



�)�)
�)�) �)�)�)�)�)

�)�)�)�)�)�)�)�)�)�)�)
�)�)�)

�)
�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)
�)�)�)�)�)�)�) �)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�) �)�)�)�) �)�)�)�)�)�)�)�)�) �)�)�)�) �)�)

�)�)
�) �)�)�)

�) �)�)�)�)�)�)�)�)�) �)�)�)�)�)�)�)�)�)�)�)�)�)�)�) �)�) �) �)�)�)�)�)
�)�) �)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)

�)�) �)�)�)�)�)�)�)�)
�)�) �)�) �)

�)�) �) �)�)�) �)�)�)�)�) �)�)
�)�)�)�)�)�)�)�)�)

�) �)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�)�) �)�)�)�)�)�)�)�)�)
�)�)

�)�)�)�)�)�)�)�)�)�)�)�) �)�)�) �)�) �)�)
�)�)�)�)�)�)�)�)�)�)�)�)�) �)�)�)�) �)�)�)�)�) �)�)�)�)�)

�) �)�)
�)�)�)

�)�) �)
�)

�)�)�)
�) �)�)�) �)�) �)�) �) �)�) �)�)�)�) �)

�)�)�)�)�)�)
�)�)�) �)�)

�)�)�)�)�) �)
�)

�)�)�)�)�) �)�) �)�) �)�)�)
�)�) �)�)�)�)�) �)�)�)�)�)�) �)�)�)

�) �)�) �)�)�)�)�)�)�)�)�)�)�)�)�)�)
�)

�)�)
�)�)�)�)�)�)�) �)

�)�) �)
�)

�) �)�)

�) �)
�)

�) �)�)
�)

�)

!(!(!(

!(

!(!(
!(!(!(

!(!( !(
!(!(

!(

!(

!(
!(

!(

!(!( !(
!(

!(

!(!(
!(!(!(!(!(

!( !(
!(!(!(!(!(!(

!(!(!(
!(

!(!(!(!(!(!(
!(!(!(!( !(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!( !(!( !(

!(!(!(!(!(!(!(!(!(!(!(!(!( !(

!(

!(

!(!(!( !( !(!(
!(
!(
!(!(!(!(

!(

!(!( !(!( !(!(

!(!(!(!(!(
!(

!( !( !(!(
!(!(!(!(!(
!(

!(
!( !(!(!(!( !( !( !(

!(!(
!(!(!( !(

!( !( !(!(!(!(!(
!(!(

!(
!(

!(

!(

!(

!(

!(!(

!(

[

#*#*

#*

#*

#*

#* #*

#*

#*#*#*

#*#*#*#*#*
#*

#*#*

#*
#*
#* #*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*

#*

#*#* #*#* #* #*#*#*#*#*
#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*

#*#*#*#*#*#*#*#* #* #*#*#* #*
#*#*#*#*

#*#*

#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#*#* #*#*#*
#*

#*
#*#*#* #*#*

#*

#*
#*#*#*

#*

#*#* #*#*#* #*#*#*#*#*#*#* #*#*#* #*#*

#*
#*
#*

#* #*
#*#*

GFGFGF
GFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGF GFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGF

GF GFGFGF GFGFGFGFGFGFGF
GFGFGFGFGFGFGFGF

GFGF
GF GFGFGF GFGFGF GFGFGFGFGFGFGFGF GF GFGFGF

GFGF

GFGF
GF GFGF GFGF

GF GFGFGFGFGF GFGF GFGF GFGF GFGFGF GFGF
GFGFGF GFGFGFGFGFGF GF

GFGFGFGF GF GFGF
GFGFGFGF GFGFGFGFGF
GFGFGFGFGF GFGFGFGFGFGFGF GFGFGFGFGFGFGFGFGFGF
GFGFGF GFGFGFGFGFGFGF GFGFGF GFGFGFGFGFGF GF GF GF

GF GFGFGFGFGF
GF GFGFGFGF GF

GF
GFGF GFGFGFGF

GFGFGFGFGFGFGFGFGF GFGFGFGFGFGFGFGF GF GFGFGF GFGFGFGFGFGFGFGF
GFGF GF

GFGFGFGF
GF GF

GFGF
GFGFGFGF GFGFGF GF GF GFGFGFGFGF GFGFGF GF GFGFGF GF GFGFGF GFGF GFGF GFGF GFGFGFGFGFGFGFGF GFGFGFGFGFGFGFGFGFGF GFGF

GFGFGFGF GFGFGF GFGFGFGFGFGFGF GFGFGFGFGFGFGFGFGFGFGF
GF GF GFGFGFGF GFGF GFGF

GFGFGFGFGFGF
GFGFGFGFGFGFGF

GFGFGFGFGFGFGF GFGFGFGFGF
GFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGF GFGFGFGFGFGF GFGFGFGFGFGFGFGFGFGFGFGF

GF
GF GFGF GFGFGFGF GFGFGFGF GFGF

GFGFGFGFGFGFGFGFGFGF GFGF
GF GF

GF GFGF
GFGFGF

GFGFGF GFGFGFGF GFGFGFGF GFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGFGF GFGFGFGFGFGFGFGFGF GFGF
GF GFGFGFGF GFGFGFGFGFGFGFGF GF GFGFGFGF GFGF GFGF GFGFGFGF GF GFGFGFGFGFGFGFGFGFGFGFGF

GFGFGFGFGF
GFGFGF

GFGFGF
GF

[
[


[
[


[


[


[

[


!

Pacific Highway and 
Wyong Road Intersection

Tuggerah Lake

Tasman Sea

! TUGGERAH

SYDNEY

NEWCASTLE

NSW

I:\NBIF\Projects\NB11462\Technical\Spatial\Spatial_Directory\ArcGIS\Ecology_WP\NB11462_WyongRdIntersection_EC_005c_10km_ThreatenedFauna.mxd   7/09/2012

Newcastle Spatial Team - Prepared by : AL

°
0 4

Kilometres

DATA SOURCES
AUSIMAGE (2010)
LPMA (2010)
SKM (2012)

LEGEND
10 km buffer

Figure 3-5 |  Threatened fauna records in the locality

Upgrade of the Pacific Highway and Wyong Road Intersection - Biodiversity assessment

Please refer to separate legend 
sheet for threatened fauna 
species map key



3.8.5. Threatened aquatic species 

Freshwater wetlands in the study area support potential habitat for freshwater fish 
species. Two threatened aquatic fish species listed under the FM Act and EPBC Act have 
been identified as potentially occurring in the study area (refer to Table A2 in Appendix A), 
comprising Macquarie Perch (Macquaria australasica) and Australian Grayling 
(Prototroctes maraena) however habitat for these species, comprising flowing rocky 
streams with pool and riffle habitats, is absent from the site and it is considered unlikely 
that these threatened fish species occur.  

3.9. Groundwater dependent ecosystems 

Considering the four native vegetation communities in the study area occur on floodplain 
environments these are likely to have some level of groundwater dependence. During 
prolonged dry periods surface water and soil moisture content is likely to be depleted in 
the study area and therefore deeper groundwater reserves are likely to be important to 
sustain native vegetation in these areas, in particular trees and larger shrubs are likely to 
have roots deep enough to access groundwater. Therefore the four native vegetation 
communities are likely to be Groundwater Dependant Ecosystems (GDEs). 

3.10. Wildlife connectivity corridors 

Habitats in the study area are currently highly fragmented by major roads and a rail 
corridor, and therefore there is limited connectivity for less mobile species. The main zone 
of connectivity is the creekline adjacent to the eastern side of the rail corridor which has 
some connectivity in a north-south direction under the bridge on Wyong Road (refer to 
Plate 3-5). There is also some minor level of connectivity between wetland environments 
on northern and southern side of Wyong Road through existing pipe culverts (refer to 
Plate 3-6).  

3.11. SEPP 14 coastal wetlands 

Some SEPP 14 Coastal Wetlands have been mapped downstream of the proposal (Refer 
Figure 3-6). There is potential for indirect impacts to this wetland during construction and 
operation from sediment laden water entering local streams and ongoing addition of road 
run-off. This impact is not expected to significantly increase the current disturbance 
regime associated with run-off at this location. The lower catchment of the wetland to the 
east of the site is wholly within densely developed land and the proposal would be adding 
the long-history of cumulative impacts on the local wetlands. 
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Plate 3-5 Existing underpass beneath 
Wyong Road along Tuggerah Creek 

 

Plate 3-6 Existing pipe culverts beneath 
Wyong Road 
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4. Potential impacts 
4.1. Loss of vegetation/habitat  

The loss of vegetation communities and habitats in the study area have been summarised 
in Table 4.1. The construction footprint is approximately 8.2 hectares of which 0.67 
hectares supports native vegetation communities in varying degrees of condition, 1.54 
hectares supports planted vegetation, 0.54 hectares supports exotic dominated vegetation 
and 5.15 hectares supports cleared and highly modified habitats including maintained 
grassland and existing road infrastructure and buildings.  

Table 4.1 Loss of vegetation communities and fauna habitats 

Vegetation 
Community 
Type 

Fauna 
Habitat 
Type 

Biometric Vegetation 
Type 

Conservation 
Status / 
Percentage 
Cleared 

Condition Area 
(ha) 

Map Unit 1: 
Swamp Oak 
Floodplain 
Forest 

Swamp 
sclerophyll 
forest 

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

E, TSC Act / 
75% cleared 

High 0.15 

Moderate 0.11 

Map Unit 2: 
Freshwater 
Wetlands 

Freshwater 
wetland 

Coastal floodplain 
sedgelands, rushlands, 
and forblands of the North 
Coast 

E, TSC Act / 
80% cleared 

Moderate 0.24 

Map Unit 3: 
River-flat 
Eucalypt 
Forest 

Floodplain 
forest 

Forest Red Gum - Rough-
barked Apple open forest 
on poorly drained 
lowlands of the Central 
Coast, Sydney Basin 

E, TSC Act / 
75% cleared 

 
Low 

 
0.17 

SUBTOTAL FOR TECs 0.67 
Map Unit 5: 
Roadside 
Plantings 

Forest n/a n/a Low 1.44 

Map Unit 6: 
Exotic 
Vegetation 

Exotic 
shrubland/ 
grassland 

n/a n/a Very low 0.54 

Map Unit 7: 
Planted 
Eucalypts 

Forest n/a n/a Low 0.10 

SUBTOTAL FOR PLANTED /EXOTIC VEGETATION 2.08 
TOTAL VEGETATION REMOVAL 2.75 

 

     
 
NB11462-NEM-RP-0004_Biodiversityassess_2013_02_05 V1.Docx PAGE 33 



Impacts to threatened ecological communities are would be limited to approximately 0.67 
hectares, comprised of 0.15 hectares of high condition vegetation, 0.35 hectares of 
moderate condition vegetation and 0.17 hectares of low condition vegetation. Calculations 
were based on the concept design with a five metre buffer to account for construction 
impacts and were based on a worst case scenario. Ecological impacts were anticipated to 
be less than specified in Table 4.1 and these would be reduced where possible. 

4.2. Wildlife connectivity and habitat fragmentation  

Habitats in the study area were currently highly fragmented by major roads and a rail 
corridor, and there is very limited connectivity for less mobile species and fauna with small 
home ranges. The main zone of connectivity is the along Tuggerah Creek adjacent to the 
eastern side of the rail corridor which has some connectivity in a north-south direction 
under the bridge on Wyong Road. However, this is a shared pedestrian walkway and not 
purpose-built or optimum for fauna passage. 

Existing pipe culverts beneath Wyong Road provide some connectivity for small aquatic 
and amphibian species however dry-passage beneath Wyong Road for terrestrial fauna 
would be limited to dry periods, considering the surface water levels in this area.  The 
degree of wildlife connectivity through existing pipe culverts is unlikely to be affected by 
the proposed intersection upgrade.  

The main wildlife corridor in the study area comprises the area along the Tuggerah Creek 
adjacent to the edge of the rail corridor. This corridor would be largely unaffected by the 
proposal with the construction of a bridge over the creek and rail corridor.  Impacts to this 
potential wildlife corridor would be limited to temporary disturbances during construction. 

4.3. Injury and mortality  

There is potential for injury and mortality to fauna species during vegetation clearing 
activities. The most vulnerable species would be those who take refuge in trees (e.g. 
under bark, in nests, and in fallen logs) and in the ground, and/or have low agility. A range 
of ground-dwelling mammals, microbats, possums, reptiles, birds (particularly fledglings) 
and frogs would also likely to be affected. Macropods, larger reptiles and adult birds would 
be least likely to be affected by vegetation clearing activities because they would be able 
to flee to unaffected areas of suitable habitat. 

While some diurnal and mobile species, such as birds and large reptiles, may be able to 
move away from the path of clearing, other species that are less mobile or those that are 
nocturnal, or have smaller home ranges, would be less inclined to move rapidly or 
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disperse large distances away from the activity. This includes species such roosting 
microchiropteran bats, arboreal mammals, small reptiles and frogs.  

In addition to these construction phase impacts, fauna injury or death can occur 
throughout the life-time of the road operation as a result of collision with vehicles and 
habitat fragmentation, degradation and loss. The RMS has developed policies and 
guidelines for procedures to avoid and minimise mortality on these species and other 
threatened and common fauna during construction (RTA 2011). Further details on the 
procedures to be adopted have been outlined in Section 5. 

4.4. Weeds 

There are currently five Key Threatening Processes (KTPs) listed under the TSC Act and 
EPBC Act that relate to the invasion and establishment of weeds. Each of these has 
potential to be exacerbated by construction and operation of the proposal.  

KTPs associated with weed invasion that would be relevant to the proposal have been 
listed in Table 4-3. There was a high diversity and abundance of exotic species in the 
study area, and those species that have specific relevance with respect to the KTPs 
include: 

 Exotic vines and scramblers such as Japanese Honeysuckle (Lonicera japonica) and 
Coastal Morning Glory (Ipomoea cairica). 

 Exotic perennial grasses such as Rhodes Grass (Chloris gayana), Pampas Grass 
(Cortadieria selloana) and Vasey Grass (Paspalum urvillei). 

 Lantana (Lantana camara). 

 Escaped garden plants were present in the study area including Cape Honeysuckle 
(Tecoma capensis), Yellow Bignonia (Tecoma stans), Montbretia (Crocosmia x 
crocosmiiflora) and Wild Watsonia (Watsonia meriana cv. 'Bulbillifera'). 

Noxious species recorded in the study area have been listed in Table 3-1. Some of these 
species were relatively common in roadside habitats and paddock areas, and all were 
known to occupy disturbed areas. During construction there is potential to disperse weed 
seeds and plant material into adjoining areas of remnant vegetation where weed species 
do not currently occur. The most likely causes of weed dispersal would be associated with 
clearing of vegetation and stockpiling of contaminated mulch and topsoil during 
earthworks, and movement of soil and attachment of seed (and other propagules) to 
construction vehicles and machinery.  
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There is a risk these species could be spread during construction of the upgrade. 
However, mitigation measures would be implemented to limit the spread and germination 
of noxious weeds (refer to Section 5). 

4.5. Pests and pathogens 

4.5.1. Pests 

There are currently five Key Threatening Processes listed under the NSW Threatened 
Species Conservation Act 1995 (NSW) (TSC Act) that relate to the invasion and 
establishment of pests. Each of these has potential to be exacerbated by construction and 
operation of the proposal, which includes: 

 Competition and grazing by the feral European rabbit. 

 Competition from feral honeybees. 

 Predation by feral cats. 

 Predation by the European Red Fox. 

 Predation by the Plague Minnow (Gambusia holbrooki). 

The proposal may contribute to increased levels of predation on native fauna from foxes 
and cats, through the impact of habitat fragmentation leading to displacement of resident 
fauna and during juvenile dispersal.  

Plague Minnow (Gambusia spp.) has the potential to enter stressed waterways during 
construction and operation, although this species is likely to already be present. Mitigation 
measures have been designed to limit the disturbance to aquatic habitats and water 
quality, to minimise the ability for Plague Minnow to outcompete native species, however it 
is not possible to exclude this species from all waterways. 

The clearing of vegetation and associated habitat fragmentation may increase the value of 
the habitat for Rabbits (Oryctolagus cuniculus) in the study area over the long-term. As 
Rabbits tend to colonise more disturbed and modified habitats, any increase in the 
population of this pest species is more likely to impact on native fauna tolerant of modified 
habitats. Revegetation of disturbed areas particularly formerly vegetated sites would 
assist in managing Rabbit populations. 

4.5.2. Pathogens 

Pathogens are agents that cause disease in flora and fauna and are usually living 
organisms such as bacterium, virus or fungus. Several pathogens known from NSW have 
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potential to impact on biodiversity as a result their movement and infection during 
construction of the proposal. Of these three are listed as a key threatening process under 
either the EPBC Act and/or TSC Act including: 

 Dieback caused by Phytopthora cinnamomi (Root Rot; EPBC Act and TSC Act). 

 Infection of frogs by amphibian chytrid fungus causing the disease chytridiomycosis 
(EPBC Act and TSC Act). 

 Introduction and establishment of exotic Rust Fungi of the order Pucciniales on plants 
of the family Myrtaceae (TSC Act). 

The potential for pathogens to occur should be considered as a high likelihood and treated 
as a risk during construction. The risk is especially high in construction areas affecting 
waterways.  The pathogens that may be of concerned for the proposal have been outlined 
in Table 4-2. 

Table 4-2 Pathogens that may affect flora and fauna during construction 

Pathogen Description Potential disease transmission 

Phytophthora 
(Phytophthora 
cinnamomi) 

A soil-borne fungus that causes 
tree death (dieback). Attacks the 
roots of a wide range of native 
plant species. 

Spores can be dispersed over 
relatively large distances by 
surface and sub-surface water 
flows. Infected soil/root material 
may be dispersed by vehicles 
(e.g. earth moving equipment) 

Myrtle rust (Uredo 
rangelli) 

An introduced fungus that attacks 
the young leaves, short tips and 
stems of Myrtaceous plants 
eventually killing the plant. 

Myrtle rust is an air-borne fungus 
that may be spread by moving 
infected plant material, 
contaminated clothing, equipment 
and vehicles. 

Fusarium 
wilt/Panama disease 
(Fusarium 
Oxysporum) 

Widespread in banana plantations 
in North coast region including 
Woolgoolga and Coffs Harbour. 

Spread when spores are moved in 
soil by water, workers, vehicles 
and movement of infected plant 
material.  

Chytrid fungus 
(Batrachocytrium 
dendrobatidis). 

A soil and water-borne fungus 
which attacks keratin in frog skin 
and organs, causing death. 

Chytrid is a water-borne fungus 
that may be spread as a result of 
handling frogs or through cross 
contamination of water bodies by 
vehicles and workers. 

 

4.6. Changed hydrology 

Drainage lines in the study area were highly modified and have been somewhat 
channelized, including Mardi Creek to the north of the proposal area and Tuggerah Creek 
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which passes beneath Wyong Road. The natural hydrology regimes have been highly 
modified in the study area from the construction of the existing road and rail infrastructure 
and the surrounding industrial estates, where large amounts of fill have been imported to 
raise buildings above flood levels. The existing culverts were generally small, causing 
water to pond after rainfall events on the southern side of Wyong Road and gradually 
drain through to wetland habitats on the northern side.  

Considering the current high level of modification to the natural hydrology regimes in the 
study area from previous developments, the intersection upgrade and associated 
modification to the drainage infrastructure, is unlikely to significantly alter the existing 
hydrology regimes.  

4.7. Groundwater dependent ecosystems 

Since all of the native vegetation with the study area would be likely to exhibit a degree of 
groundwater dependence, there would be removal of approximately 0.67 hectares of 
GDEs in the study area. These GDEs would be likely to be mainly dependent on 
groundwater during prolonged dry periods. The proposed intersection upgrade does not 
involve any significant excavations which would potentially impact groundwater reserves, 
and therefore there is unlikely to be any indirect impacts to surrounding GDEs from 
groundwater drawdown. 

4.8. Aquatic impacts 

There would be direct impacts to approximately 0.24 hectares of freshwater wetlands and 
0.43 hectares of swamp and floodplain forest which support aquatic habitats. There is 
potential for indirect impacts to the Tuggerah Creek adjacent to the rail corridor and other 
remaining aquatic habitats during construction.  

Aquatic habitats would be reinstated in some areas as part of drainage and water quality 
controls. These water quality controls would likely become naturalised following 
construction, being colonised by native macrophytes in surrounding wetland habitats. 
There is also potential to introduce macrophytes to these areas as part of the landscaping. 

4.9. Noise, vibration and light 

Considering the existing levels of noise, vibration and light from Wyong Road and the 
Pacific Highway, it is unlikely there would be a significant increase to the existing levels. 
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4.10. Impact on relevant key threatening processes 

Key threatening processes listed under the TSC Act and EPBC Act and considered likely 
to be imposed by the proposed upgrade have been listed in Table 4-3. Key threatening 
processes identified as being impacted by the proposal comprise those associated with 
habitat degradation, weeds, and climate change. Mitigation measures would be 
implemented to minimise the extent of vegetation clearing and habitat destruction, and 
relocate important fauna habitats (refer to Section 5). 

There is also potential for other key threatening processes to be enacted (eg introduction 
of pests and diseases and alteration of hydrological regimes).Where these are 
predictable, mitigation measures would be implemented to minimise their effect. 

Table 4-3  Relevant key threatening processes 

Threatening Process Legislation Triggered 
by the 
proposal? 

Proposed 
Mitigation 

Habitat Degradation 

Land clearance/Clearing of native vegetation EPBC Act, 
TSC Act 

Yes Section 5 

Removal of dead wood and dead trees TSC Act Yes 

Diseases 

Infection of amphibians with chytrid fungus 
resulting in chytridiomycosis/Infection of frogs by 
amphibian chytrid causing the disease 
chytridiomycosis 

EPBC Act, 
TSC Act 

Potential Section 5 

Dieback caused by the root-rot fungus 
(Phytophthora cinnamomi)/Infection of native plants 
by Phytophthora cinnamomi 

EPBC Act, 
TSC Act 

Potential 

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

TSC Act Potential 

Weeds 

Loss and degradation of native plant and animal 
habitat by invasion of escaped garden plants, 
including aquatic plants 

EPBC Act Yes Section 5 

Invasion of native plant communities by exotic TSC Act Yes 
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Threatening Process Legislation Triggered Proposed 
by the Mitigation 
proposal? 

perennial grasses 

Invasion and establishment of exotic vines and 
scramblers 

TSC Act Yes 

Invasion, establishment and spread of Lantana 
(Lantana camara) 

TSC Act Yes 

Climate Change 

Loss of terrestrial climatic habitat caused by 
anthropogenic emissions of greenhouse gases 

EPBC Act Yes n/a 

Anthropogenic climate change TSC Act Yes n/a 

 

4.11. Cumulative impacts 

The proposed upgrade at Wyong Road / Pacific Highway intersection would increase the 
existing area of disturbance created by development in this area including major roads, 
industrial development, residential areas, rail infrastructure and other local roads. There 
would also be cumulative impacts from potential future upgrades to the Pacific Highway 
and Wyong Road. 

4.12. Coastal wetlands 

There is potential for indirect impacts to SEPP 14 coastal wetlands present downstream of 
the proposal area. There is potential for sediment laden water and other pollutants to 
enter local waterways which flow into SEPP 14 coastal wetland at the Pioneer dairy site 
during construction.  

4.13. Impacts to threatened species and ecological communities 

The potential impacts from the proposal on threatened species (subject species) and 
ecological communities have been discussed in Table 4-4. Species have been discussed 
individually, however where a group of species share similar habitat requirements and life-
cycle strategies, these have been discussed together (e.g. hollow-roosting 
microchiropteran bats, or wetland birds). Where there is insufficient information on the 
size and extent of the population in order to make an informed decision regarding the 
significance of the impact, the likely impact is based on the application of the 
precautionary principal. There is potential to minimise the likely impacts discussed through 
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appropriate and targeted mitigation and management actions during construction and 
operation and this is discussed in Section 5. 
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Table 4-4 Impacts to threatened species and ecological communities 

Species 

Status 

Potential Impacts 

Potential 
to occur in 
the study 
area  

EP
B

C
 A

ct
 

TS
C

 A
ct

 

THREATENED ECOLOGICAL COMMUNITIES 

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

- E Approximately 0.24 hectares of this community would be impacted. Impacts would be limited to 
moderate condition examples of this community which have been disturbed from altered hydrology, 
edge effects, urban runoff and weed invasion. Approximately 0.24 hectares of moderate condition 
vegetation would remain following construction and freshwater wetlands would be somewhat reinstated 
with the construction of drainage and sediment controls. Broad-scale mapping (NPWS 2003) in the 
locality (10 km radius) identifies a total 4,500 hectares of floodplain vegetation which form a mosaic of 
communities including freshwater wetlands. The Pioneer Dairy site to the northeast of the study area 
supports at least 35 hectares of freshwater wetlands.  

Recorded 

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

- E Approximately 0.17 hectares of this community would be impacted. Impacts would be limited to about 
0.001 hectares (about 10 square metres) of high condition vegetation and approximately 0.17 hectares 
of low condition. The main distribution of this community is in a regenerating state comprising shrub and 
tree regrowth with moderate-high levels of weed invasion being disturbed from clearing and edge 
effects. Broad-scale mapping (NPWS 2003) in the locality (10 km radius) identifies a total 4,500 
hectares of floodplain vegetation of which 1,168 hectares has been identified as River-flat Eucalypt 
Forest (Alluvial Tall Moist Forest). This community has been mapped at the Pioneer Dairy site to the 
north east of the study area which is likely to be in a higher condition than the examples of this 
community in the study area.  

Recorded 

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

- E Approximately 0.26 hectares of this community would be impacted. Impacts would be limited to 0.15 
hectares of high condition vegetation and approximately 0.11 hectares of moderate condition. Broad-
scale mapping (NPWS 2003) in the locality (10 km radius) identifies a total 4,500 hectares of floodplain 
vegetation of which 297 hectares has been identified as Swamp Oak Floodplain Forest. This community 
has been mapped at the Pioneer Dairy site and surrounding Tuggerah Lake to the north east of the 

Recorded 
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Species 

Status 

Potential Impacts 

Potential 
to occur in 
the study 
area  

EP
B

C
 A

ct
 

TS
C

 A
ct

 

study area which would be likely to be in a higher condition than the examples of this community in the 
study area. 

THREATENED FLORA SPECIES 

Biconvex Paperbark (Melaleuca 
biconvexa) 

V V The distribution of Melaleuca biconvexa in the study area is associated with planted and naturally 
occurring individuals. The proposal would potentially impact on about 137 tree stems comprised of: 

 28 saplings (around 0-2 metres high / 1-5 centimetres diameter at breast height (DBH)). 
 97 immature stems (between 2-5 metres high / 5-10 centimetres DBH). 
 12 large/mature trees (greater than 5 metres high / greater than10 centimetres DBH).  

This species grows additional stems (suckers) from the base, potentially making it difficult to delineate 
individual plants where denser clusters occur. As such it is difficult to ascertain the exact number of 
individual trees that would be impacted by the proposal. Based on stem counts alone the number would 
comprise less than 7% of the estimated 2000+ individuals estimated to be present in the study area. 
Individuals would be avoided and protected where practical and therefore potential impacts to 
Melaleuca biconvexa would be likely to be reduced to four large mature stems and up to 75 immature 
stems. 

Of the 3.1 hectares of potential habitat for Melaleuca biconvexa in the study area, the proposed upgrade 
would result in impacts to up to 0.43 hectares (14%). Duncan (2002) mapped approximately 371.5 
hectares of Melaleuca biconvexa within the Wyong Shire. The distribution of Melaleuca biconvexa within 
the study area comprises 0.11% of this mapped distribution and is likely to represent a similarly small 
proportion of the individuals present within Wyong Shire, therefore the proposal is unlikely to result in a 
significant impact to melaleuca biconvexa under the TSC Act or the EPBC Act. 

Recorded 

Maundia triglochinoides - V No Maundia triglochinoides was identified in the study area however the presence of suitable habitat 
and numerous records in the locality suggest there is possibility of this species being present. There 

High 
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Status 

Potential Impacts 

Potential 
to occur in 
the study 
area  

EP
B

C
 A

ct
 

TS
C

 A
ct

 

would be impacts to approximately 0.24 hectares of suitable freshwater wetland habitat potentially being 
impacted. It was considered unlikely that large populations of this species were present in the proposal 
area and potential impacts are limited to a small area of marginal quality habitat.  

Magenta Lily Pilly  

(Syzygium paniculatum) 

V E There were approximately 10 individuals known from the study area which would be impacted from the 
proposal.  Half of these individuals were planted along a roadside batter along Wyong Road, while the 
remaining half are located at the base of the batter slope and are suspected to be naturally occurring.  . 
However given the presence of the larger planted individuals on the existing batter of Wyong Road, all 
individuals have potentially originated from plantings undertaken as part of previous road upgrades. 

There is limited data relating to the local population size and the area of occupancy in the locality. 
Payne (1991) recorded relatively extensive populations along Ourimbah Creek and on the North 
Entrance Peninsula. The OEH NSW Wildlife Atlas (2012) identifies 129 records of Syzygium 
paniculatum on the Wyong 1:25,000 map sheet with a total population size of approximately 680 
individuals, of these approximately 443 individuals were present in the locality (10 km radius). 
Considering the local extent based on the OEH records (2012), the proposal would potentially impact up 
to 2% of the known population within the locality, 1% of the know population within the Wyong 1:25,000 
map sheet and even less of the wider population including individuals in the Gosford and Lake 
Macquarie areas. 

Recorded 
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Status 

Potential Impacts 

Potential 
to occur in 
the study 
area  

EP
B

C
 A

ct
 

TS
C

 A
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MAMMALS 

Grey-headed Flying-fox 

(Pteropus poliocephalus) 

V V The expected direct impacts associated with the proposed intersection upgrade includes nectar and 
pollen producing tree species including several Paperbarks (Melaleuca species) and Wattles (Acacia 
species).There would minimal impacts to mature favoured feed trees such as Forest Red Gum 
(Eucalyptus tereticornis) and Swamp Mahogany (Eucalyptus robusta). There would be some minor 
impacts to the area of planted Flooded Gum (Eucalyptus grandis) however trees in this area are of 
medium size and were unlikely to produce significant foraging resources for this species.   

High 

Cave-roosting Microbats 

Eastern Bent-wing Bat 

(Miniopterus schreibersii 
oceanensis) 

- V The expected direct impacts associated with the proposed intersection upgrade includes natural 
occurring vegetation communities as well as planted and exotic vegetation, as microbat species would 
forage over a range of habitats including disturbed and cleared grasslands. Direct impacts comprise 
approximately 0.67 hectares of native vegetation communities, 1.54 hectares of planted vegetation and 
0.54 hectares of exotic vegetation.  

Larger areas of better quality habitat are present in the locality which provide foraging and roosting 
habitat for microbats. The activity would not remove roosting habitat such as caves, culverts, existing 
pipe culverts under Wyong Road and the bridge structure over Tuggerah Creek, and an additional pipe 
culvert would be constructed beneath Wyong Road which may function as roosting habitat for these 
species in the future.  

The impact is on the potential habitat of insect prey for the assessed bat species. The proposal would 
have a short to medium term impact on a very small proportion of the available habitat for these species 
in the locality. Similar foraging attributes for the assessed species would remain following completion of 
the proposal with only slight modification. Considering the small potential impact and extensive areas of 

High 

Large-eared Pied Bat 

(Chalinolobus dwyeri) 

V V High 

Little Bent-wing Bat 
(Miniopterus australis) 

- V High 

Southern Myotis 

(Myotis macropus) 

- V 

 

High 
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foraging habitat surrounding the proposal area there would be negligible impact to these species. 

Tree-roosting Microbats 

Eastern False Pipistrelle 

(Falsistrellus tasmaniensis) 

- V The expected direct impacts associated with the proposed intersection upgrade includes natural 
occurring vegetation communities as well as planted and exotic vegetation, as microbat species would 
forage over a range of habitats including disturbed and cleared grasslands. Direct impacts comprise 
approximately 0.67 hectares of native vegetation communities, 1.54 hectares of planted vegetation and 
0.54 hectares of exotic vegetation.  

Larger areas of better quality habitat are present in the locality which provide foraging and roosting 
habitat for microbats. None of the trees to be removed contained hollow cavities and the activity would 
not remove roosting habitat. The impact is on the potential habitat of insect prey for the assessed bat 
species. The proposal would have a short to medium term impact on a very small proportion of the 
available habitat for these species in the locality. Similar foraging attributes for the assessed species 
would remain following completion of the proposal with only slight modification. Considering the small 
potential impact and extensive areas of foraging habitat surrounding the proposal area there would be 
negligible impact to these species. 

High 

Eastern Freetail-bat 

(Mormopterus norfolkensis) 

- V High 

Greater Broad-nosed Bat 

(Scoteanax rueppellii) 

- V High 

Yellow-bellied Sheathtail-bat 

(Saccolaimus flaviventris) 

- V High 
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BIRDS 

Little Lorikeet (Glossopsitta 
pusilla) 

- V The expected direct impacts associated with the proposed intersection upgrade includes nectar and 
pollen producing tree species including several Paperbarks (Melaleuca species) and Wattles (Acacia 
species).There would be minimal impacts to mature favoured feed trees such as Forest Red Gum 
(Eucalyptus tereticornis) and Swamp Mahogany (Eucalyptus robusta). There would be some minor 
impacts to the area of planted Flooded Gum (Eucalyptus grandis) however trees in this area were of 
medium size and were unlikely to produce significant foraging resources for this species.  Considering 
the small potential impact and extensive areas of foraging habitat surrounding the proposal area there 
would be a negligible impact to this species. 

Moderate 

Varied Sitella 

(Daphoenositta chrysoptera) 

- V The expected direct impacts associated with the proposed intersection upgrade includes natural 
occurring vegetation communities as well as planted and exotic vegetation, as this species would 
potentially forage for insects over a range of habitats. Direct impacts comprise approximately 0.67 
hectares of native vegetation communities, 1.54 hectares of planted vegetation and 0.54 hectares of 
exotic vegetation. There were potential nesting opportunities for this species in the study area, however 
given the small patch size, the level of disturbance, potential for predation and limited foraging 
opportunities is considered unlikely that Varied Sittella would nest in the proposal area. Considering the 
small potential impact and extensive areas of foraging habitat surrounding the proposal area there 
would be a negligible impact to this species. 

Moderate 
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Wetland Birds 

Australasian Bittern (Botaurus 
poiciloptilus) 

E E 
The proposal would result in the removal/disturbance of approximately 0.67 hectares of swamp forest 
and wetland vegetation with marginal habitat value for threatened wetland bird species.  Habitats in the 
study area were possibly too disturbed for these species due to the surrounding urban developments 
and associated runoff and the high level of noise and constant traffic activity. The small patch size and 
level of inundation also makes these habitats potentially vulnerable to predators and largely unsuitable 
to the majority of wetland bird species.  

Considering the small patch size of the habitats, the levels of ecological disturbance and potential 
vulnerability to predators, it is considered unlikely that the extent of habitat loss would result in an 
adverse effect on the life cycle of these species, such that a viable local population would be placed at 
risk of extinction. 

Moderate 

Australian Painted Snipe 
(Rostratula australis) 

V E Moderate 

Black Bittern  
(Ixobrychus flavicollis) 

- V Moderate 

Comb-crested Jacana (Irediparra 
gallinacea) 

- V Moderate 

Black-necked Stork  
(Ephippiorhynchus asiaticus) 

- E Moderate 
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Large Forest Owls 

Masked Owl 

(Tyto novaehollandiae) 

- V The expected direct impacts associated with the proposed intersection upgrade includes natural 
occurring vegetation communities as well as planted and exotic vegetation, as microbat species would 
forage over a range of habitats including disturbed and cleared grasslands. Direct impacts comprise 
approximately 0.67 hectares of native vegetation communities, 1.54 hectares of planted vegetation and 
0.54 hectares of exotic vegetation. Clearing for the proposal would involve some removal of native 
vegetation that would comprise potential habitat for prey species, mainly Common Ringtail Possum and 
Black Rats, however this is only very marginal and currently affected by noise and light impacts which 
would significantly reduce the potential use of the site. However no potential nest hollows were 
identified. 

The habitat to be removed is not likely to be important or unique to the assessed species, based on the 
fact that it does not constitute a roosting/nesting site and that it is widespread surrounding the 
disturbance area. 

Moderate 

Powerful Owl 

(Ninox strenua) 

- V Moderate 

AMPHIBIANS 

Wallum Froglet 

(Crinia tinnula) 

- V The proposal would result in the removal/disturbance of approximately 0.67 hectares of low to moderate 
condition swamp forest, floodplain forest and wetland vegetation with suitable to marginal habitat 
attributes for Wallum Froglet.  Habitats in the study area were possibly too disturbed for this species due 
to the urban run-off and potential presence of saline sub soils, particularly within areas swamp oak 
forest making the habitat only very marginal. It is therefore considered unlikely that a local population of 
Wallum Froglet is dependent on the habitat of the study area for their survival in the locality. 

Moderate 
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Species 

Status 

Potential Impacts 

Potential 
to occur in 
the study 
area  

EP
B

C
 A

ct
 

TS
C

 A
ct

 

Green and Golden Bell Frog 

(Litoria aurea) 

V E If present the species would be associated with the vegetated wetland and creek area running adjacent 
to the site and continuing off-site into adjoining habitats. The proposal would have minimal impact on 
these potential habitats, through around a removal of 600 square metres of swamp forest and minor 
disturbance within the creekline. The potential habitats are currently impacted by altered run-off from the 
road including foreign chemicals and nutrient and may account for the high density of aquatic reeds and 
rushes and observed low water quality. Further work on this intersection is considered unlikely to 
significantly increase or alter this current disturbance regime. If indeed present, the proposal would 
therefore be unlikely to further add to adverse affects on the life-cycle of this species beyond what is 
currently already occurring. 

Moderate 

 



5. Mitigation measures 
5.1. Avoidance and minimisation 

The proposed upgrade has been designed to minimise vegetation clearing where possible 
at the design phase of the proposal and to minimise potential impacts to specific 
threatened species and ecological communities present in the study area. Specific 
avoidance and mitigation measures associated with the proposed upgrade design, 
include:  

 Avoid threatened flora species where possible. 

 Minimise impacts to areas of higher condition habitats including aquatic habitats. 

 Minimise vegetation/habitat clearing where possible to minimise impacts to numerous 
threatened fauna species which potentially utilise these habitats. 

 Minimise impacts to the threatened ecological communities. 

 Maintain existing water quality and hydrological flow regimes. 

 Minimise pollution and degradation. 

 Minimise fauna mortality and injury. 

During construction, opportunities to reduce the requirement for clearing within the 
construction footprint would be sought and undertaken where possible. This will include 
specific measures to reduce the impacts to Melaleuca biconvexa and includes the 
following: 

 During detailed design, consideration would be given to reducing the width of the 
alignment on the southern side of Wyong Road, east of Gavenlock Road, to reduce 
the requirement to clear Melaleuca biconvexa in this location. 

 Measures may include the installation of retaining walls or dry stone walls around 
individuals and stands of Melaleuca biconvexa. 

5.2. Construction management 

RMS has developed the Biodiversity Guidelines: protecting and managing biodiversity of 
RTA projects (RTA 2011). These guidelines are intended for RMS project managers, staff 
and contractors (including ecologists and landscape designers). They are a tool to help 
minimise impacts on biodiversity during construction and maintenance works. Reference 
would be made to the biodiversity guidelines when preparing environmental specifications 
for contracts and for the development of project specific Construction Environmental 

SINCLAIR KNIGHT MERZ     
NB11462-NEM-RP-0004_Biodiversityassess_2013_02_05 V1.Docx PAGE 51 



Management Plans (CEMPs) for this proposal, including flora and fauna management 
sub-plans (FFMPs). An outline of the content of the biodiversity guidelines is provided in 
Table 5-1.  

Table 5-1 Content of RMS Biodiversity Guidelines for developing project CEMPs and FFMPs 

Management guide Outline of content and relevance to proposal 

1. Pre-clearing process Guidance for the pre-clearing process that should be 
conducted before any clearing takes place to minimise the 
impact on native flora and fauna.  
Pre-clearing surveys would need to be conducted to identify 
habitats potentially supporting fauna in the proposal area 
prior to construction, such as bird nests, Ring-tailed Possum 
drays and habitats for other fauna species such as reptiles 
and amphibians (Green and Golden Bell Frog). Once 
habitats have been identified clearing activities in the vicinity 
of these would be supervised by an experienced ecologist. 

2. Exclusion zones Guidance for determining and establishing exclusion zones 
to prevent damage to threatened flora, native vegetation and 
fauna habitats and prevent the distribution of pests, weeds 
and disease.  
Exclusion zones need to be established around threatened 
flora to be retained comprising temporary fencing, to avoid 
damage to individuals and disturbance of habitat. 

3. Re-establishment of native 
vegetation 

Guidance for the re-establishment of native vegetation 
through managing site conditions, material sourcing and 
procurement, and seed and plant stock installation and 
establishment. 
Threatened flora species recorded in the study area need to 
be re-established as part of the landscaping for the project 
(refer to Section 5.2.4). 

4. Clearing of vegetation and 
removal of bushrock 

Guidance for minimising the impact of habitat removal, such 
as vegetation clearing and bush rock removal, on native flora 
and fauna.  
Fauna sheltering in the proposal area identified as part of the 
pre-clearing process would need to be relocated during 
vegetation/habitat removal. 

5. Re-use of woody debris and 
bushrock 

Guidance for maximising the re-use of woody debris and 
bushrock to minimise loss and/or damage to native flora and 
fauna habitats. 
Where possible woody debris should be reused on site as 
part of the landscaping and habitat enhancement. 

6. Weed management Guidance for preventing or minimising the spread of noxious 
and environmental weed species on all RTA project sites and 
during maintenance works. 
There were several noxious weed species recorded in the 
proposal area (refer to Section 3.6) which would need to be 
managed appropriately during construction. Bush 
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Management guide Outline of content and relevance to proposal 

regeneration techniques in landscaping areas would be used 
to minimise growth and spread of exotic species.  

7. Pathogen management Guidance for preventing the introduction and/or spread of 
disease causing agents such as bacteria and fungi. 
No pathogens have been identified in the proposal area, 
however several pathogens are known from the local area 
and mitigation needs to be implemented to minimise the 
potential for pathogens to be introduce or exported from the 
proposal area. 

8. Nest boxes Guidance for works that involve the removal of hollow-
bearing trees. Guidance for minimising the impact of hollow 
loss by providing supplementary fauna habitat in the form of 
artificial hollows (nest boxes). 
As no hollow-bearing trees were present in the proposal 
area, mitigation under this management guideline is not 
necessary. 

9. Fauna handling Guidance for minimising impacts on fauna as a result of 
being handled by humans and prevent injury to people 
handling fauna. 
This management guide would be implemented during 
vegetation clearing where relocation of fauna is required. 

10. Aquatic habitats and riparian 
zones 

Guidance for limiting impacts on aquatic flora and fauna and 
their habitats, and to ensure the movement of fish up and 
downstream is maintained at all times during works in a 
waterway. 
Fish passage would need to be maintained along Tuggerah 
Creek which crosses the proposal area. 

 

A flora and fauna management plan would be prepared as part of the construction 
environmental management plan (CEMP). It would be prepared in accordance with the 
RMS Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011) (Biodiversity Guidelines). The plan would include a clearing procedure in which 
would include: 

 Staged habitat removal in accordance of Guide 4 of the Biodiversity Guidelines. 

 The process for pre-clearing surveys in accordance with Guide 1 of the Biodiversity 
Guidelines, which would include a suitably qualified and licensed fauna ecologist 
searching the trees, undergrowth, culverts, burrows, wetlands and other aquatic areas 
(including vegetated swales and creekbanks) for the presence of fauna immediately 
prior to clearing. The ecologist would relocate any fauna found to a previously 
identified safe location. 
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 A process for fauna handling in accordance with Guide 9 of the Biodiversity 
Guidelines including a requirement to contact a local vet and wildlife handler prior to 
vegetation clearance to ensure they would be willing to treat any fauna injuries that 
may occur during clearing and other construction activities.  

 Identifying, defining and managing exclusion zones for construction sites, including 
temporary fencing requirements, to avoid damage to vegetation. Maps of exclusion 
zones would be provided and developed in accordance with Guide 2 of the 
Biodiversity Guidelines. 

 Provision for the education of all construction personnel with regards to the 
importance of clearing limits, exclusion zones and remnants/individual trees of value. 

 Coarse woody debris and rocks removed in the process of clearing shall be placed in 
adjacent areas of vegetation in accordance with Guide 5 of the Biodiversity 
Guidelines.  

 A procedure for managing the impact on aquatic and riparian zones during 
construction of the bridge pylons and other works adjacent to Tuggerah Creek and 
wetlands in accordance with Guide 10 of the Biodiversity Guidelines. 

5.2.1. Pre-clearing process 

During the pre-clearing process, measures to manage flora and fauna would be 
developed. These measures would be incorporated into the Construction Environmental 
Management Plan (CEMP) by the Contractor. This would include pre-clearing field 
surveys to confirm the appropriate management measures to minimise impacts to 
biodiversity. The results of the pre-clearing surveys would feed into the management 
measures specified in the CEMP. The clearing procedure would include staged habitat 
removal in accordance with Guide 4 of the RMS Biodiversity Guidelines (RTA 2011). The 
following items need to be adequately addressed by the CEMP and the pre-clearing 
surveys: 

 Prior to clearing and during the detailed design phase a targeted survey would be 
conducted for the Green and Golden Bell Frog and Wallum Froglet during the 
2012/2013 spring-summer in accordance with OEH/SEWPaC survey methodologies. 

 If any Green and Golden Bell Frogs or Wallum Froglets are identified then a Frog 
Management Plan incorporating appropriate management and protection/mitigation 
measures would be developed and implemented if the species is present in or directly 
adjacent to the construction footprint including buffer and exclusion zones. The plan 
would include measures for protecting the habitat and hygiene requirements for 
managing the possible spread of chytrid fungus that can infect frogs. 
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 Microbat surveys would be conducted by a qualified ecologist in the culverts and 
bridges within the project area prior to construction including diurnal and nocturnal 
search. The surveys would be undertaken in the most optimal season for the 
detection of threatened microbats (September to March). If microbats are detected in 
adjacent culverts or bridges during these surveys, a microbat management plan would 
be prepared and implemented prior to construction. 

 Provide input into the location and extent of exclusion zones to take into account the 
protection of flora and fauna habitat. 

 Ensure that the location of any threatened flora and/or fauna species, threatened 
ecological communities and habitat have been mapped and identified in the CEMP, 
this includes potential habitat for wetland birds and frogs as well as threatened flora 
species as discussed below. 

 If the proposed works will impact or block the entrance of existing culverts in the 
proposal area, these would be checked for usage as a roost site by microbat species 
during the pre-clearing stage. 

 Pre-clearing surveys should include targeted surveys for the threatened aquatic plant 
species Maundia triglochinoides in areas of suitable habitat. If any individuals are 
found, specific measures to protect individuals as much as possible would be included 
in the flora and fauna management plan. 

 Vehicles and equipment would not be stored, and stockpiles would not be located with 
dripline of any trees to be retained (incorporate into CEMP). 

5.2.2. Exclusion zones 

The location of exclusion zones would be determined and established to avoid damage to 
native vegetation and fauna habitats and prevent the distribution of pests, weeds and 
disease. Basic temporary fencing would be installed to indicate the limits of clearing.  

The location and type of temporary fencing to be installed would be identified on plans in 
the CEMP and the function and importance of the exclusion zones communicated to 
construction personnel. Temporary frog fencing is to be installed during construction 
where clearing works occur adjacent to wetlands and creeks. Fencing is to consist of 
heavy duty, UV protected material and would be trenched into the ground. 

A management plan for minimising impacts to Melaleuca biconvexa and Syzygium 
paniculatum species would be developed and implemented for the proposal and would 
include a strategy for replanting these species adjacent to the proposal.  Additionally it 
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would include a strategy for avoiding and retaining individuals of Melaleuca biconvexa and 
Syzygium paniculatum within the construction footprint where possible.  

5.2.3. Weed management 

A weed management plan would be developed as part of the CEMP. The RMS 
Biodiversity Guidelines (RTA 2011) and the Introductory Weed Management Manual 
(Natural Heritage Trust 2004) provide guidance for developing weed management plans. 
As part of the weed management plan a site assessment by an ecologist or person 
trained in weed identification and management would be required to assess the extent 
and severity of weed species in the construction footprint with particular emphasis on 
noxious weed species. Noxious weeds would be disposed of to a licensed waste facility.  

The weed management plan would include descriptions and mapping of major weed 
infestations during pre-clearing surveys and appropriate management actions to be 
undertaken for each infestation. The details of the weed management plan would vary for 
each site but should include: 

 Taxa and potential sources of the weed species. 

 Weed management priorities and objectives. 

 Sensitive environmental areas within or adjacent to the site. 

 Location of weed infested areas. 

 Mechanical weed control methods such as slashing or mowing, as well as a range of 
herbicides to avoid the development of herbicide resistance. 

 Measures to prevent the spread of weeds. 

 A monitoring program to measure the success of weed management. 

 Strategic management with adjacent landowners. 

 Appropriate disposal of weed infested materials and soils to be identified in the 
CEMP. 

 Communication strategies to improve contractor awareness of weeds and weed 
management. 

5.2.4. Pest and disease management 

No pests and diseases are known from the project footprint but could potentially be 
present. There have been reports of Myrtle Rust from the locality. Measures to prevent the 
introduction and/or spread of pests and disease causing agents such as bacteria and 
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fungi need to be incorporated into the CEMP for the proposal. A background search of 
government-maintained websites for the most up-to-date hygiene protocols for each 
pathogen and for the most recent known locations of contamination should be undertaken 
prior to construction. 

Advice from government departments regarding the most practical hygiene management 
measures would be required if pathogens are found to be present. Testing from a National 
Association of Testing Authorities (NATA) approved laboratory may be required to confirm 
the presence of pathogens in the soil and/or water. If pathogens are identified exclusion 
zones with fencing and signage to restrict access into contaminated areas would be 
required. 

Detailed prevention methods are provided in the RMS Biodiversity Guidelines – Guide 7 
Pathogen Management (RTA 2011) and include: 

 Provide vehicle and boot wash down facilities and ensure vehicles and footwear is 
free of soil before entering or exiting the site. 

 The risk of spreading pathogens and the mitigation measures required on site should 
be regularly communicated to staff and contractors during inductions and toolbox 
talks. 

 Construction works would be programmed to move from uninfected areas to any 
known infected areas. 

 Restrict vehicles to designated tracks, trails and parking areas. 

 The above pathogen management measures need to be implemented throughout the 
entire construction period. 

 To avoid the introduction of pathogens into the area, all new plant and top soil 
material brought to site would be certified disease-free by the supplier. 

5.2.5. Re-establishment of threatened flora species  

Threatened flora species impacted by the proposal (Melaleuca biconvexa and Syzygium 
paniculatum) should be integrated into the proposed landscaping, including batters, 
surrounding drainage and sedimentation controls, and any other areas disturbed during 
construction. These species are commonly used in landscaping activities in the locality as 
evidenced in the study area. The landscaping should aim to offset the removal of these 
species from the study area. Considering Melaleuca biconvexa readily re-sprouts from the 
base of cut stems and rootstock, this could be facilitated in the proposal area to 
encourage the regeneration of this species.  
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A suitably ecologist would be engaged in consultation with RMS Environmental Officer 
during detailed design to develop and implement a rehabilitation plan. The plan would 
cover all areas impacted by construction. It would include but not be limited to the 
following: 

 Seed collection, propagation and growing of local provenance indigenous species for 
use in rehabilitation. 

 Replanting species representative of the natural ecological communities of the 
immediate area including TECs and threatened species. 

 Replanting of foraging species for the Grey Headed Flying Fox including such species 
as the Forest Red Gum (Eucalyptus tereticornis).  

 Re-establishment of habitat would take into account Guide 3 of the Biodiversity 
Guidelines (RTA 2011).  

 Swales would be planted with indigenous wetland plants with a particular focus on 
macrophytes. 

 Planting would include measures to facilitate fauna passage along Tuggerah Creek in 
areas in and adjacent to the construction footprint. 

5.2.6. Re-establishment of habitat 

Detailed guidelines for the re-establishment of native vegetation on road projects are 
provided in the RMS Biodiversity Guidelines- Guide 3 (RTA 2011) and supporting 
documentation. The specifications for this proposal should include the following: 

 Ecologists and landscape architects would work together on the preparation of the 
landscape management plan that clearly identify the locations and composition of 
revegetation activities. 

 Landscaping should include local provenance native flora species characteristic of the 
three threatened ecological communities being impacted. Generally lower elevated 
areas subject to regular inundation should be landscaped with a range of sedges, 
grasses rushes and reeds characteristics of freshwater wetlands, and slightly elevated 
lands where inundation is periodic can be planted with trees and shrubs characteristic 
of Swamp Oak Floodplain Forest and River-flat Eucalypt Forest.  

 Sediment basins/swales would be planted with and/or allowed to be colonised by 
native macrophytes species. 

 Habitat enhancement would be undertaken in landscaping areas including placement 
of woody debris, logs, leaf litter and rocks if present. Habitat enhancement would be 
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particularly beneficial in the vicinity of Tuggerah Creek to provide cover for small and 
medium sized fauna species which potentially utilise this corridor. 

 A bush regeneration approach would be implemented for the proposed landscaping, 
involving removal of weeds using passive methods where possible during and 
following construction. Other techniques may involve brush matting and direct 
seeding. The use of stored top soil is not considered appropriate on this proposal due 
to the abundance of weeds. 

 Details regarding specific landscaping, weed control, habitat enhancement and bush 
regeneration activities to be implemented for the proposal would be developed during 
the pre-clearing process and detailed in the CEMP. 

 A management plan for minimising impacts to Melaleuca biconvexa and Syzygium 
paniculatum species would be developed for the proposal and would include a 
strategy for replanting these species adjacent to the proposal. Individuals of 
Melaleuca biconvexa and Syzygium paniculatum within the construction footprint 
would be retained where possible.  

5.2.7. Wildlife connectivity 

The proposal would not include replacement of the existing pipe culverts therefore the 
main zone of connectivity in the study area across Wyong Road would continue to be 
along Tuggerah Creek beneath the bridge. There would be potential opportunities to 
facilitate fauna passage through this area through appropriate landscaping and 
earthworks and this is recommended. There is potential connectivity for ground-dwelling 
fauna along grassy and vegetated easements between Ourimbah Creek to the south and 
the Pioneer Dairy site to the north. In order to facilitate this, the riparian corridor should be 
protected during construction works and any areas of riparian vegetation impacted by 
construction would be rehabilitated. 

Revegetation actions around and beneath the bridge structure should aim to provide 
some cover for fauna approaching and exiting the structure. 

In-stream structures would be designed and constructed to minimise potential impacts to 
fish passage. with consideration to “Why do Fish Need to Cross the Road? Fish Passage 
Requirements for Waterway Crossings" (Fairfull and Witheridge 2003). 

5.2.8. Water quality and hydrology 

The preservation of water quality is an important issue which needs to be managed 
effectively during construction. This particularly relates to construction activities within 
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proximity to the identified wetland and swamp forest habitats and the need to avoid and 
minimise sediments and increased nutrients from entering these environments as well as 
hydrocarbons and other pollutants potentially associated with construction machinery. 

Construction stockpile areas would be positioned to avoid direct impacts on wetland 
habitats and endangered ecological communities and would include mitigation measures 
to avoid indirect impacts as discussed. Appropriate measures include: 

 Best-practice sediment and erosion controls to prevent impacts to water quality and 
minimise run-off or siltation into ecologically sensitive areas. 

 Appropriate measures to store and manage fuels and oils should be adopted and spill 
containment equipment would be carried at all times. 

5.3. Bridge and culvert design 

Instream structures such as bridges and culverts are to be designed and managed to 
minimise any potential impact to flow regimes and fish passage. Fish passage 
requirements for waterway crossings are detailed by Fairfull and Witheridge (2003). Each 
waterway crossing is to be designed to ensure no physical, hydraulic and behavioural 
barriers to aquatic fauna movements. Design and management measures apply to the 
proposed bridge structure over Tuggerah Creek. This bridge structure would be designed 
to minimise alteration of the existing hydrology regimes with pier locations to be outside 
the main channel. 

5.4. Biodiversity offsets 

The RMS Guideline for Biodiversity Offsets (RMS 2011) is used by RMS to determine if 
biodiversity offsets would be required for a proposal. Based on the potential impact 
thresholds specified in this guideline, impacts to an area greater than one hectare of a 
threatened ecological community or habitat for threatened species which cannot withstand 
a loss would require a biodiversity offset. Clearing of threatened ecological communities 
and threatened species habitat for the proposal would be limited to a total area of 0.67 
hectares. Therefore it would not be anticipated that a biodiversity offset package would be 
required to offset the potential impacts of the proposal. 

5.5. Impact on Melaleuca biconvexa 

Additional survey to confirm the number of Melaleuca biconvexa impacted by the proposal 
would be undertaken using the visual abundance method as defined in Duncan (2011). 
The survey results would be used by RMS to identify if a precautionary referral to the 
DSEWPaC is required. 

     
 
NB11462-NEM-RP-0004_Biodiversityassess_2013_02_05 V1.Docx PAGE 60 



6. Significance assessments 
Details of the individual species significance assessments for the EP&A Act (NSW) and 
the EPBC Act (Commonwealth) have been provided in Appendix C. This chapter provides 
a summary of the conclusions only. In reaching these conclusions, impacts were 
considered more significant if: 

 Areas of high conservation value would be affected. 

 Individual animals and/or plants and/or subpopulations that are likely to be affected by 
the proposal play an important role in maintaining the long-term viability of the 
species, population or ecological community. 

 Habitat features that are likely to be affected by the proposal play an important role in 
maintaining the long-term viability of the species, population or ecological community. 

 Duration of the impacts is long-term. 

 Impacts are permanent and irreversible and not able to be mitigated with a high 
degree of confidence. 

Table 6-1 Assessments of significance summary 

Species/Ecological Community Status *Assessment of significance 
questions (TSC Act) 1 

Important Population 2 (ip)  

EPBC Act assessment of 
significance 3 

Likely 
Significant 
Impact 

Potential 
to occur 
in the 
study 
area 

No. of 
records 
in the 
locality 
(OEH 
Atlas 
2012) 

EP
B

C
 A

ct
 

TS
C

 A
ct

 

a b c d e f g ip 

THREATENED ECOLOGICAL COMMUNITIES 

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

- E X X N N X X Y X 

No Present n/a 

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

- E X X N N X X Y X 

No Present n/a 
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Species/Ecological Community Status *Assessment of significance Likely Potential No. of 
questions (TSC Act) 1 

Important Population 2 (ip)  

EPBC Act assessment of 
significance 3 

Significant 
Impact 

to occur records 
in the 
study 
area 

in the 
locality 
(OEH 
Atlas 
2012) 

EP
B

C
 A

ct
 

TS
C

 A
ct

 
a b c d e f g ip 

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

- E X X N N X X Y X 

No Present n/a 

THREATENED FLORA SPECIES 

Biconvex Paperbark (Melaleuca 
biconvexa) 

V V N X X N X X Y N No Present 373 

Maundia triglochinoides - V N X X N X X Y X No Moderate 17 

Magenta Lily Pilly  

(Syzygium paniculatum) 
V E N X X N X X Y N No Present 41 

MAMMALS 

Grey-headed Flying-fox 

(Pteropus poliocephalus) 
V V N X X N X X Y Y No High 2014 

Cave-roosting Microbats 

Eastern Bent-wing Bat 

(Miniopterus schreibersii 
oceanensis) 

- V N X X N X X Y X 
No Moderate 65 

Large-eared Pied Bat 

(Chalinolobus dwyeri) 
V V N X X N X X Y Y No Moderate 1 

Little Bent-wing Bat 
(Miniopterus australis) 

- V N X X N X X Y X No Moderate 33 

Southern Myotis 

(Myotis macropus) 
- 

V 

 
N X X N X X Y X No Moderate 18 

Tree-roosting Microbats 

Eastern False Pipistrelle 

(Falsistrellus tasmaniensis) 
- V N X X N X X Y X No Moderate 23 

Eastern Freetail-bat - V N X X N X X Y X No Moderate 28 
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Species/Ecological Community Status *Assessment of significance Likely Potential No. of 
questions (TSC Act) 1 

Important Population 2 (ip)  

EPBC Act assessment of 
significance 3 

Significant 
Impact 

to occur records 
in the 
study 
area 

in the 
locality 
(OEH 
Atlas 
2012) 

EP
B

C
 A

ct
 

TS
C

 A
ct

 
a b c d e f g ip 

(Mormopterus norfolkensis) 

Greater Broad-nosed Bat 

(Scoteanax rueppellii) 
- V N X X N X X Y X No Moderate 13 

Yellow-bellied Sheathtail-bat 

(Saccolaimus flaviventris) 
- V N X X N X X Y X No Moderate 5 

BIRDS 

Glossy Black-cockatoo 

(Calyptorhynchus lathami) 
- V N X X N X X Y X No Moderate 31 

Little Lorikeet (Glossopsitta pusilla) - V N X X N X X Y X No Moderate 22 

Varied Sitella 

(Daphoenositta chrysoptera) 
- V N X X N X X Y X No Moderate 13 

Wetland Birds 

Australasian Bittern (Botaurus 
poiciloptilus) 

E E N X X N X X Y X No Moderate 7 

Australian Painted Snipe 
(Rostratula australis) 

V E N X X N X X Y X No Moderate 0 

Black Bittern  
(Ixobrychus flavicollis) 

- V N X X N X X Y X No Moderate 20 

Comb-crested Jacana  
(Irediparra gallinacea) 

- V N X X N X X Y X No Moderate 3 

Black-necked Stork  
(Ephippiorhynchus asiaticus) 

- E N X X N X X Y X No Moderate 31 

Large Forest Owls 

Masked Owl 

(Tyto novaehollandiae) 
- V N X X N X X Y X No Moderate 24 

Powerful Owl 

(Ninox strenua) 
- V N X X N X X Y X No Moderate 69 

AMPHIBIANS 

Wallum Froglet - V N X X N X X Y X No Moderate 32 
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Species/Ecological Community Status *Assessment of significance Likely Potential No. of 
questions (TSC Act) 1 

Important Population 2 (ip)  

EPBC Act assessment of 
significance 3 

Significant 
Impact 

to occur records 
in the 
study 
area 

in the 
locality 
(OEH 
Atlas 
2012) 

EP
B

C
 A

ct
 

TS
C

 A
ct

 
a b c d e f g ip 

(Crinia tinnula) 

Green and Golden Bell Frog V E N X X N X X Y X No Moderate 13 

* Y= Yes (negative impact), N = No (no or positive impact), X = not applicable, ? = unknown impact. 

1. Significance Assessment Questions as set out in the Threatened Species Conservation Act 1995/ Environmental 
Planning and Assessment Act 1979. 
a in the case of a threatened species, whether the action proposed is likely to have an adverse effect on the life 

cycle of the species such that a viable local population of the species is likely to be placed at risk of extinction, 
b in the case of an endangered population, whether the action proposed is likely to have an adverse effect on the life 

cycle of the species that constitutes the endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction, 

c in the case of an endangered ecological community or critically endangered ecological community, whether the 
action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence 
is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, 

d in relation to the habitat of a threatened species, population or ecological community:  
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed, and 
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 

result of the proposed action, and 
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of 

the species, population or ecological community in the locality, 
e whether the action proposed is likely to have an adverse effect on critical habitat (either directly or indirectly), 
f whether the action proposed is consistent with the objectives or actions of a recovery plan or threat abatement 

plan, 
g whether the action proposed constitutes or is part of a key threatening process or is likely to result in the operation 

of, or increase the impact of, a key threatening process. 
 

2. Important Population as determined by the Environment Protection and Biodiversity Conservation Act 1999, is one that 
for a vulnerable species:  
a is likely to be key source populations either for breeding or dispersal 
b is likely to be necessary for maintaining genetic diversity 
c is at or near the limit of the species range.  

3. Refer to Appendix F for full assessments including questions for EPBC Act assessment of significance 

 

6.1. Migratory species 

Full details of the assessment of significance under the Environment Protection and 
Biodiversity Conservation Act 1999 have been presented in Appendix C. The conclusions 
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of the EPBC Act assessment of significance on migratory species have been provided in 
Table 6-2. 

Table 6-2 Summary of Commonwealth significance assessment for migratory species 

Migratory species EPBC Act status Important 
population 

Likely 
significant 
impact 

Osprey (Pandion haliaetus)   Marine; Migratory (BONN) No No 
Great Egret (Egretta alba) Marine; Migratory (CAMBA, 

JAMBA) 
No No 

Cattle Egret (Ardea ibis) Marine; Migratory (CAMBA, 
JAMBA) 

No No 

White-bellied Sea-Eagle 
(Haliaeetus leucogaster) 

Marine; Migratory (CAMBA) No No 

Satin Flycatcher (Myiagra 
cyanoleuca) 

Marine; Migratory (BONN) No No 

White Throated Needletail 
(Hirundapus caudacutus) 

Marine; Migratory(CAMBA, 
JAMBA, ROKAMBA) 

No No 

Rainbow Bee-eater (Merops 
ornatus) 

Marine; Migratory (JAMBA) No No 

Black-faced Monarch 
(Monarcha melanopsis) 

Marine; Migratory (BONN) No No 

Rufous Fantail (Rhipidura 
rufifrons) 

Marine; Migratory (BONN) No No 

Lathams Snipe (Gallinago 
harwickii) 

Marine; Migratory(CAMBA, 
JAMBA, ROKAMBA) 

No No 

Australian Painted Snipe 
(Rostratula australis) 

Marine; Migratory (CAMBA) No No 

Spectacled Monarch (Monarcha 
trivirgatus) 

Marine; Migratory (BONN) No No 

1. Important Population as determined by the Environment Protection and Biodiversity Conservation Act 1999, 
is one that for a vulnerable species:  

a is likely to be key source populations either for breeding or dispersal 
b is likely to be necessary for maintaining genetic diversity 
c is at or near the limit of the species range. 
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7. Conclusions 
The information presented in this report has utilised field investigations and a review of 
available data to assess the potential impacts of the proposed intersection upgrade in 
relation to relevant environmental and threatened species legislation.  

Potential biodiversity impacts to accommodate the proposal comprise (refer to Section 4): 

 The removal of approximately 0.67 hectares of native vegetation, 1.54 hectares of 
planted native vegetation and 0.54 hectares of exotic dominated vegetation.  

 Impacts to two threatened flora species including planted and naturally occurring 
individuals of Melaleuca biconvexa and Syzygium paniculatum. 

 This remnant vegetation provides habitat for several threatened fauna species 
considered highly likely to occur based on local records and habitat preferences. Flora 
species have also been recorded in this remnant vegetation. 

 The proposal would include the removal of approximately 0.67 hectares of 
endangered ecological communities listed under state legislation comprising Swamp 
Oak Floodplain Forest, Freshwater Wetlands and River-flat Eucalypt Forest on coastal 
floodplains. 

Key mitigation measures to minimise and avoid biodiversity impacts include but would not 
be limited to (refer to Section 5): 

 Pre-clearing surveys for fauna species and habitats in the proposal area. 

 Provision of education of construction staff with regards to the importance of clearing 
limits, exclusion zones and remnants/individual trees of value. 

 Supervision of clearing activities by an experienced ecologist and relocation of fauna 
where required (in accordance with Guide 9 of the Biodiversity Guidelines (RTA 
2011).  

 Re-establishment of threatened flora species as part of the landscaping and re-use of 
woody debris for fauna habitat. 

 Avoidance and minimisation of vegetation removal where possible including 
threatened flora species through the establishment of exclusion zones. 

 Weed and pathogen management. 

 Management actions to protect water quality. 
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 Maintenance of fish passage along waterways. 

 Improvement of wildlife connectivity along Tuggerah Creek.  

The potential impacts of the proposal area below the impact area thresholds specified in 
the RMS Guideline for Biodiversity Offsets (RMS 2011) for the requirement to offset for a 
project, therefore it has not been anticipated that a biodiversity offset package would be 
required to offset the potential impacts of the proposal. 

The assessment has concluded that the proposed would be unlikely to impose a 
‘significant impact’ on local populations of threatened species, endangered communities 
or their habitats as listed under the EPBC Act or TSC Act, provided the recommendations 
of this report have been adequately implemented. Considering the above, there would be 
no requirement for a Species Impact Statement. 

This conclusion was based on the relatively small areas of native vegetation and 
threatened species habitat being disturbed when compared with the local occurrence of 
these habitats. The high conservation value of areas of remnant vegetation within and 
surrounding the study area has been recognised and where possible the infrastructure 
has been located to avoid impacts on these ecological sensitive habitats. 

Although there is no significant impact from the proposal, due to the potential impacts on 
Melaleuca biconvexa, RMS intends to undertake additional survey to identify if a referral is 
required to be submitted to the Australian Department of Sustainability, Environment, 
Water, Populations and Communities (DSEWPaC). Based on the results of the additional 
survey of Melaleuca biconvexa RMS may submit a referral to DSEWPaC as a 
precautionary measure. If a referral is submitted and DSEWPaC determines the proposal 
to be a controlled action, approval by the Australian Government Minister for the 
Environment would be required prior to commencement of works.  
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Appendix A Threatened subject species 
Table A-1: Distribution and habitat requirements of potentially occurring threatened flora species 

Threatened Flora Conservation 
Status 

Distribution and Habitat Requirements* Number of 
records 
with 10 km 
radius 

Likelihood of 
occurring habitats 
within or 
surrounding 
Proposal Area 

EP
B

C
 

A
t

TS
C

 A
ct

 

R
oT

A
P 

Acacia bynoeana 
Bynoe’s Wattle 

V E 3VC- Found in central eastern NSW, from the Hunter District south to the Southern Highlands and west to 
the Blue Mountains. It has recently been found in the Colymea and Parma Creek areas west of 
Nowra. Occurs in heath or dry sclerophyll forest on sandy soils. Seems to prefer open, sometimes 
slightly disturbed sites such as trail margins, edges of roadside spoil mounds and in recently burnt 
patches. Associated overstorey species include Corymbia gummifera, Eucalyptus haemastoma, 
Eucalyptus parramatensis, Banksia serrata Angophora bakerii. 

0 Unlikely 

Angophora 
inopina 
Charmhaven 
Apple 
 

V V 2R Endemic to the Central Coast region of NSW. The known northern limit is near Karuah where a 
disjunct population occurs; to the south populations extend from Toronto to Charmhaven with the 
main population occurring between Charmhaven and Morisset. There is an unconfirmed record of 
the species near Bulahdelah.  

Approximately 1,250 hectares of occupied habitat has been mapped in the Wyong–southern Lake 
Macquarie area. Occurs most frequently in four main vegetation communities: (i) Eucalyptus 
haemastoma–Corymbia gummifera–Angophora inopina woodland/forest; (ii) Hakea teretifolia–
Banksia oblongifolia wet heath; (iii) Eucalyptus resinifera–Melaleuca sieberi–Angophora inopina 
sedge woodland; (iv) Eucalyptus capitellata–Corymbia gummifera–Angophora inopina 
woodland/forest. 

46 Low 

Asterolasia 
elegans E E 2ECa 

Occurs on Hawkesbury sandstone. Found in sheltered forests on mid- to lower slopes and valleys, 
e.g. in or adjacent to gullies which support sheltered forest. The canopy at known sites includes 
Turpentine (Syncarpia glomulifera subsp. glomulifera), Smooth-barked Apple (Angophora costata), 
Sydney Peppermint (Eucalyptus piperita), Forest Oak (Allocasuarina torulosa) and Christmas Bush 
(Ceratopetalum gummiferum). 

0 Low 
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Threatened Flora Conservation 
Status 

Distribution and Habitat Requirements* Number of 
records 
with 10 km 
radius 

Likelihood of 
occurring habitats 
within or 
surrounding 
Proposal Area 

EP
B

C
 

A
t

TS
C

 A
ct

 

R
oT

A
P 

Caladenia 
tesselata 
Thick Lip spider 
Orchid  

V E 3VCa 

Occurs in the Sydney area, Wyong, Ulladulla and Braidwood. Populations in Kiama and 
Queanbeyan are presumed extinct. Has been recorded in the Huskisson area in the 1930s. 
Generally found in grassy sclerophyll woodland on clay loam or sandy soils, however the population 
near Braidwood is in low woodland with stony soil.  

2 Unlikely 

Callistemon 
linearifolius  
Netted 
Bottlebrush  

V V 3VC- This small herb occurs only in NSW. It is found in scattered locations from Bulahdelah north to near 
Kempsey, with several records from the Port Stephens and Wallis Lakes area. Occurs in damp sites, 
often along river banks. 

4 Low 

Cryptostylis 
hunteriana 
Leafless Tongue 
Orchid  

V V 3VC- 

 

Recorded from as far north as Gibraltar Range National Park south into Victoria around the coast as 
far as Orbost. It is known historically from a number of localities on the NSW south coast and has 
been observed in recent years at many sites between Batemans Bay and Nowra although it is 
uncommon at all sites. Also recorded at Nelson Bay, Wyee, Washpool National Park, Nowendoc 
State Forest, Ku-Ring-Gai Chase National Park, Ben Boyd National Park. Does not appear to have 
well defined habitat preferences and is known from a range of communities, including swamp-heath 
and woodland. The larger populations typically occur in woodland dominated by Scribbly Gum 
(Eucalyptus sclerophylla), Silvertop Ash (E. sieberi), Red Bloodwood (Corymbia gummifera) and 
Black She-oak (Allocasuarina littoralis). Seems to prefer open areas in the understorey of this 
community and is often found in association with the Large Tongue Orchid (C. subulata) and the 
Tartan Tongue Orchid (C. erecta). 

0 Low 

Diuris praecox 
Rough Doubletail 

V V 2VC- Occurs between Ourimbah and Nelson Bay. Grows on hills and slopes of near-coastal districts in 
open forests which have a grassy to fairly dense understorey. Exists as subterranean tubers most of 
the year. It produces leaves and flowering stems in winter. 

1 Unlikely 

Epacris 
purpurascens var. 
purpurascens 

- V 2KC- Recorded from Gosford in the north, to Narrabeen in the east, Silverdale in the west and Avon Dam 
vicinity in the South. Found in a range of habitat types, most of which have a strong shale soil 
influence. 

1 Low 
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Threatened Flora Conservation 
Status 

Distribution and Habitat Requirements* Number of 
records 
with 10 km 
radius 

Likelihood of 
occurring habitats 
within or 
surrounding 
Proposal Area 

EP
B
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t
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C
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R
oT

A
P 

Eucalyptus 
camfieldii 
Camfield’s 
Stringybark 

V V 2VCi 

Restricted distribution in a narrow band with the most northerly records in the Raymond Terrace 
Area south to Waterfall. Localised and scattered distribution includes sites at Norah Head, Peats 
Ridge, Mt Colah, Elvina Bay Trail, Terrey Hills, Killara, North Head, Menai, Wattamolla and a few 
other sites in the Royal National Park. Poor coastal country in shallow sandy soils overlying 
Hawkesbury sandstone. Coastal heath mostly on exposed sandy ridges. Occurs mostly in small 
scattered stands near the boundary of tall coastal heaths and low open woodland of the slightly 
more fertile inland areas. Associated species frequently include stunted species of Eucalyptus 
oblonga, E. capitellata and E. haemastoma. 

8 Unlikely 

Eucalyptus 
oblonga at Bateau 
Bay, Forresters 
Beach and Tumbi 
Umbi in the 
Wyong local 
government area 
 

- E
2 

- The species occurs from Gosford to the Appin and Waterfall districts. The disjunct outlier population 
at Bateau Bay occurs on coastal sands of the Norah Head Soil Landscape. Here it is at the eastern 
limit of the species' range and is of significant conservation value because it is the only known 
population of Eucalyptus oblonga on coastal sands. Elsewhere the species occurs on sandstone. 
The population of Eucalyptus oblonga at Bateau Bay consists of about 20 trees. Normally found on 
in dry open forest with infertile sandy soils on sandstone. The population at Bateau Bay occurs on 
coastal sands. 

1 Unlikely 

Eucalyptus 
parramattensis 
subsp. 
parramattensis in 
the Wyong and 
Lake Macquarie 
local government 
areas 
 

- E
2 

- The species usually occurs from the Goulburn Valley on the Central West slopes to Hill Top on the 
Central Coast. The endangered population in the Lake Macquarie and Wyong local government 
areas is at the north-eastern limit of the species range and is quite separate from other known 
populations. The majority of the population occurs within Wyong in the Porter's Creek and the 
Wallarah Creek catchments.  
This species is associated with low moist areas alongside drainage lines and adjacent to wetlands. It 
is often found in woodland on sandy soils. The endangered population occurs on sandy alluvium 
within a floodplain community. 

125 Low 
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Threatened Flora Conservation 
Status 

Distribution and Habitat Requirements* Number of 
records 
with 10 km 
radius 

Likelihood of 
occurring habitats 
within or 
surrounding 
Proposal Area 

EP
B

C
 

A
t
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Grevillea 
parviflora subsp. 
parviflora  
Small-flower 
Grevillea  

V V - Sporadically distributed throughout the Sydney Basin with the main occurrence centred around 
Picton, Appin and Bargo. Separate populations are also known further north from Putty to Wyong 
and Lake Macquarie on the Central Coast, and Cessnock and Kurri Kurri in the Lower Hunter. 
Grows in sandy or light clay soils usually over thin shales. Occurs in a range of vegetation types 
from heath and shrubby woodland to open forest. Found over a range of altitudes from flat, low-lying 
areas to upper slopes and ridge crests. Often occurs in open, slightly disturbed sites such as along 
tracks. 

105 Unlikely 

Lindsaea incisa 
Slender Screw 
Fern 

- E - In NSW it is known only from a few locations between Woombah and just south of Coffs Harbour. 
Also occurs in north and south-east Queensland. Dry eucalypt forest on sandstone and moist 
shrubby eucalypt forest on metasediments. It is usually found in waterlogged or poorly drained sites 
along creeks, where ferns, sedges and shrubs grow thickly. 

1 Low 

Maundia 
triglochinoides 

- V - Restricted to coastal NSW north from Wyong extending into southern Queensland. Former sites 
around Sydney are now extinct. Grows in swamps, creeks or shallow freshwater 30-60 centimetres 
m deep on heavy clay with low nutrients. Flowering occurs during warmer months and is associated 
with wetland species such as Triglochin procerum. 

17 Moderate 

Melaleuca 
biconvexa 
Biconvex 
Paperbark 
 

V V - 

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

373 Present 

Prostanthera 
askania 
Tranquillity 
Mintbush 

E E 2RCi 

Occurs over a very restricted geographic range (of less than 12 km) in the upper reaches of creeks 
that flow into Tuggerah Lake or Brisbane Water within the Wyong and Gosford local government 
areas. Eight populations are known from the catchments of Ourimbah Creek, Narara Creek, Dog 
Trap Gully, Chittaway Creek and Berkeley Creek. A further two populations are known from the 
Erina Creek–Fires Creek catchment. Occurs adjacent to, but not immediately in, drainage lines on 
flat to moderately steep slopes formed on Narrabeen sandstone and alluvial soils derived from it. 
Occurs in moist sclerophyll forest and warm temperate rainforest communities, and the ecotone 
between them.  

68 Low 
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Prostanthera 
junonis 
Somersby 
Mintbush 
 

E E 2E 

Has a north-south range of approximately 19 km on the Somersby Plateau in the Gosford and 
Wyong local government areas. The species is restricted to the Somersby Plateau. It occurs on both 
the Somersby and Sydney Town soil landscapes on gently undulating country over weathered 
Hawkesbury sandstone within open forest/low woodland/open scrub. It occurs in both disturbed and 
undisturbed sites. 

0 Low 

Rhizanthella 
slateri   
Eastern Australian 
Underground 
Orchid 
 

E V 3KC- Occurs from south-east Queensland to south-east NSW. In NSW, currently known from fewer than 
10 locations, including near Bulahdelah, the Watagan Mountains, the Blue Mountains, Wiseman's 
Ferry area, Agnes Banks and near Nowra. Habitat requirements are poorly understood and no 
particular vegetation type has been associated with the species, although it is known to occur in 
sclerophyll forest. 

0 Unlikely 

Rutidosis 
heterogama  
Heath Wrinklewort 
 

V V 2VCa Scattered coastal locations between Wyong and Evans Head, and on the New England Tablelands 
from Torrington and Ashford south to Wandsworth south-west of Glen Innes. Grows in heath on 
sandy soils and moist areas in open forest, and has been recorded along disturbed roadsides. 

47 Low 

Senna acclinis 
Rainforest Cassia 

- E 3RCi Coastal districts and adjacent tablelands of NSW from the Illawarra in NSW to Queensland. Grows 
in or on the edges of subtropical and dry rainforest. 

1 Low 

Syzygium 
paniculatum  
Magenta Lilly Pilly 
 

E V 3VCi The Magenta Lilly Pilly is found only in NSW, in a narrow, linear coastal strip from Bulahdelah to 
Conjola State Forest. On the south coast the Magenta Lilly Pilly occurs on grey soils over 
sandstone, restricted mainly to remnant stands of littoral rainforest. On the central coast Magenta 
Lilly Pilly occurs on gravels, sands, silts and clays in riverside gallery rainforests and remnant littoral 
rainforest communities. 

41 Present 
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Threatened Flora Conservation 
Status 

Distribution and Habitat Requirements* Number of 
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with 10 km 
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Likelihood of 
occurring habitats 
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Tetratheca juncea  
Black-eyed Susan 
 

V V 3VCa Confined to the northern portion of the Sydney Basin bioregion and the southern portion of the North 
Coast bioregion in the local government areas of Wyong, Lake Macquarie, Newcastle, Port 
Stephens, Great Lakes and Cessnock. It is usually found in low open forest/woodland with a mixed 
shrub understorey and grassy groundcover. However, it has also been recorded in heathland and 
moist forest. The majority of populations occur on low nutrient soils associated with the Awaba Soil 
Landscape. While the species has a preference for cooler southerly aspects, it has been found on 
slopes with a variety of aspects. It generally prefers well-drained sites and occurs on ridges, 
although it has also been found on upper slopes, mid-slopes and occasionally in gullies. 

61 Unlikely 

Thelymitra sp. 
adorata  
Wyong Sun 
Orchid 

- C
E 

- Currently known from a few localised occurrences in the area bounded by the towns of Wyong, 
Warnervale and Wyongah on the New South Wales Central Coast, within the Wyong Local 
Government Area. Occurs from 10-40 m a.s.l. in grassy woodland or occasionally derived grassland 
in well-drained clay loam or shale derived soils. The vegetation type in which the majority of 
populations occur (including the largest colony) is a Spotted Gum - Ironbark Forest with a diverse 
grassy understorey and occasional scattered shrubs. 

17 Unlikely 

RoTAP Codes 
2 = geographic Range in Australia less than 100km 
3 =  geographic Range in Australia greater than 100km 
V = Vulnerable – at risk over longer period (20-50years) 
E= Endangered – at risk within 10-20 years. 
R = Rare – uncommon plants with no current threats 
C = Reserved 
a = 1000 plants or more know from conservation reserves 
i = less than 100 plants in conservation reserves 
- = reserved population size not accurately known 

EPBC Act and TSC Act Codes 
E = Endangered  species; E2 – endangered population                                   
V = Vulnerable 
CE = Critically Endangered 
* Distribution and habitat requirement information adapted from the Department of 
Environment and Conservation Threatened Species Website 
(http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/browse_allspecies.
aspx) 
 
 

  

http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/browse_allspecies.aspx
http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/browse_allspecies.aspx
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 Table A-2: Threatened fauna species distribution and habitat requirements and potential to occur in the corridor 

Species Status Distribution and habitat requirements* Number of 
records in 
locality (10 km 
radius) 

Potential to occur in the 
study area 

EP
B

C
 

A
ct

 

TS
C

 A
ct

 

Amphibians  
Giant Burrowing Frog 
(Heleioporus australiacus) 

V V Found in heath, woodland and open forest with sandy soils. 14 Unlikely 

Green and Golden Bell Frog  
(Litoria aurea) 

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

13 Moderate 

Green-thighed Frog  
(Litoria brevipalmata) 
 

- V Occurs in a range of habitats from rainforest and moist eucalypt forest to dry 
eucalypt forest and heath 

9 Low 

Littlejohn’s Tree Frog 
(Litoria littlejohni) 

V V It occurs along permanent rocky streams with thick fringing vegetation associated 
with eucalypt woodlands and heaths among sandstone outcrops. 

2 Unlikely 

Red-crowned Toadlet 
(Pseudophryne australis)  

- V Occurs in open forests, mostly on Hawkesbury and Narrabeen Sandstones. 
Inhabits periodically wet drainage lines below sandstone ridges that often have 
shale lenses or cappings. Shelters under rocks and amongst masses of dense 
vegetation or thick piles of leaf litter. 

20 Unlikely 

Southern Barred Frog 
(Mixophyes iteratus) 

E E Giant Barred Frogs forage and live amongst deep, damp leaf litter in rainforests, 
moist eucalypt forest and nearby dry eucalypt forest, at elevations below 1000 m 

55 Unlikely 

Stuttering Frog 
(Mixophyes balbus) 

- E Permanent streams in moist and wet sclerophyll forests 1 Unlikely 

Wallum Froglet 
(Crinia tinnula) 

- V Wet heaths and acid swamps 32 Moderate 
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Species Status Distribution and habitat requirements* Number of 
records in 
locality (10 km 
radius) 

Potential to occur in the 
study area 
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Birds  
Australasian Bittern  
(Botaurus poiciloptilus) 

E E Freshwater wetlands, rivers and streams 
7 Moderate 

Australian Painted Snipe 
(Rostratulaaustralis) 

V E Prefers fringes of swamps, dams and nearby marshy areas where there 
is a cover of grasses, lignum, low scrub or open timber. Well vegetated 
shallows and margins of wetlands, dams, sewage ponds; wet pastures, 
marshy areas, irrigation systems, lignum, tea-tree scrub, open timber. 

0 Moderate 

Barking Owl 
(Ninox connivens) 

- V Forest and woodland habitats, particularly drier western slopes and 
riverine areas, hunts for birds and small mammals. 

6 Low 

Black Bittern 
(Ixobrychus flavicollis) 

- V Wetlands where permanent water is present, the species may occur in 
flooded grassland, forest, woodland, rainforest and mangroves. 

20 Moderate 

Black-necked Stork  
(Ephippiorhynchus asiaticus) 

- E Open wetlands & adjoining agricultural areas 31 Moderate 

Bush-stone Curlew 
(Burhinus grallarius) 

V E Open forests and woodlands with a sparse grassy ground layer and 
fallen timber. Largely nocturnal, being especially active on moonlit 
nights. Feed on insects and small vertebrates, such as frogs, lizards 
and snakes. Nest on the ground in a scrape or small bare patch. 

2 Low 

Comb-crested Jacana  
(Irediparra gallinacea) 

- V Open wetlands & adjoining agricultural areas. 3 Moderate 

Eastern Bristlebird 
(Dasyornis brachypterus) 

E E Habitat is characterised by dense, low vegetation including heath and 
open woodland with a heathy understorey; in northern NSW occurs in 
open forest with tussocky grass understorey; all of these vegetation 
types are fire prone. 

0 unlikely 
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Species Status Distribution and habitat requirements* Number of 
records in 
locality (10 km 
radius) 

Potential to occur in the 
study area 
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Flame Robin 
(Petroica phoenicea) 

- V Prefers clearings or areas with open understoreys. Occasionally occurs 
in temperate rainforest, and also in herbfields, heathlands, shrublands 
and sedgelands at high altitudes. Often occurs in recently burnt areas; 
however, habitat becomes unsuitable as vegetation closes up following 
regeneration. In winter lives in dry forests, open woodlands and in 
pastures and native grasslands, with or without scattered trees (in 
valleys below the ranges, and to the western slopes and plains). Breeds 
in upland tall moist eucalypt forests and woodlands, often on ridges and 
slopes.  

1 Unlikely 

Gang-gang Cockatoo 
(Callocephalon fimbriatum) 

- V Occurs within a variety of forest and woodland types. Usually frequents 
forested areas with old growth attributes required for nesting and 
roosting purposes. 

4 Low 

Glossy Black-Cockatoo 
(Calyptorhynchus lathami) 

- V Open forest habitats with She-oak species (Allocasuarina spp.) required 
for food. These resources were absent on the site. 

31 Moderate 

Grey-crowned Babbler 
(Pomatostomus temporalis 
temporalis) 

- 

V 

Inhabits open Box-Gum Woodlands on the slopes, and Box-Cypress-
pine and open Box Woodlands on alluvial plains.  Flight is laborious so 
birds prefer to hop to the top of a tree and glide down to the next one. 
Birds are generally unable to cross large open areas.  Territories range 
from one to fifty hectares (usually around ten hectares) and would be 
defended all year. 

1 Low 

Little Eagle 
(Hieraaetus morphnoides) 

- V Occupies open eucalypt forest, woodland or open woodland. Sheoak or 
Acacia woodlands and riparian woodlands of interior NSW are also 
used. Nests in tall living trees within a remnant patch, where pairs build 
a large stick nest in winter. 

7 Low 
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Species Status Distribution and habitat requirements* Number of 
records in 
locality (10 km 
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Little Lorikeet (Glossopsitta 
pusilla) 

- V Forages primarily in the canopy of open Eucalyptus forest and 
woodland, finds food in Angophoras, Melaleucas and other tree 
species. Riparian habitats are particularly used, due to higher soil 
fertility and hence greater productivity. Isolated flowering trees in open 
country, e.g. paddocks, roadside remnants and urban trees also help 
sustain viable populations of the species. Roosts in treetops, often 
distant from feeding areas. Riparian trees often chosen for nesting, 
including species like Allocasuarina.  

22 Moderate 

Masked Owl 
(Tyto novaehollandiae)  

- V Lives in dry eucalypt forests and woodlands from sea level to 1100 m. 24 Moderate 

Osprey 
(Pandion haliaetus) 

- V Estuarine areas and rivers 7 Low 

Painted Honeyeater 
(Grantiella picta) 

- V Occurs at low densities throughout its range. The greatest 
concentrations of the bird and almost all breeding occurs on the inland 
slopes of the Great Dividing Range in NSW, Victoria and southern 
Queensland. During the winter it is more likely to be found in the north 
of its distribution. Inhabits Boree, Brigalow and Box-Gum Woodlands 
and Box-Ironbark Forests. A specialist feeder on the fruits of mistletoes 
growing on woodland eucalypts and acacias.  

3 Low 

Powerful Owl 
(Ninox strenua) 

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

69 Moderate 

Regent Honeyeater 
(Xanthomyza phrygia) 

E E A nomadic species typically associated with forest and woodland 
habitats with the presence of suitable foraging species such as Yellow 
Box and Red Ironbark.  

14 Low 
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Rose-crowned Fruit-Dove 
(Ptilinopus regina) 

  Coast and ranges of eastern NSW and Queensland, from Newcastle to 
Cape York. Vagrants are occasionally found further south to Victoria. 
Rose-crowned Fruit-doves occur mainly in sub-tropical and dry 
rainforest and occasionally in moist eucalypt forest and swamp forest, 
where fruit is plentiful. They feed entirely on fruit from vines, shrubs, 
large trees and palms, and are thought to be locally nomadic as they 
follow the ripening of fruits. 

1 Unlikely 

Scarlet Robin 
(Petroica boodang) 

- V The Scarlet Robin lives in dry eucalypt forests and woodlands. The 
understorey is usually open and grassy with few scattered shrubs. This 
species lives in both mature and regrowth vegetation. It occasionally 
occurs in mallee or wet forest communities, or in wetlands and tea-tree 
swamps. Scarlet Robin habitat usually contains abundant logs and 
fallen timber: these are important components of its habitat.  
The Scarlet Robin breeds on ridges, hills and foothills of the western 
slopes, the Great Dividing Range and eastern coastal regions; this 
species is occasionally found up to 1000 metres in altitude. In autumn 
and winter many Scarlet Robins live in open grassy woodlands, and 
grasslands or grazed paddocks with scattered trees.  

1 Unlikely 

Sooty Owl 
(Tyto tenebricosa) 

- V Occurs in rainforest, including dry rainforest, subtropical and warm 
temperate rainforest, as well as moist eucalypt forests. 

64 Low 
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Speckled Warbler  
(Pyrrholaemus sagittatus) 

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

1 Unlikely 

Square-tailed Kite 
(Lophoictinia isura ) 

- V Found in a variety of timbered habitats including dry woodlands and 
open forests. Shows a particular preference for timbered watercourses. 

1 Low 

Superb Fruit-dove 
(Ptilinopus superbus) 

- V Rainforest and wet sclerophyll forests 3 Low 

Swift Parrot 
(Lathamus discolour) 

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

55 Low 

Varied Sitella 
(Daphoenositta chrysoptera) 

- V Distribution in NSW is nearly continuous from the coast to the far west. 
Inhabits eucalypt forests and woodlands, especially those containing 
rough-barked species and mature smooth-barked gums with dead 
branches, mallee and Acacia woodland. Feeds on arthropods gleaned 
from crevices in rough or decorticating bark, dead branches, standing 
dead trees and small branches and twigs in the tree canopy. 

13 Moderate 

Wompoo Fruit-Dove  
(Ptilinopus magnificus) 

- V Rainforest and wet sclerophyll forests 
1 Unlikely 
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Fish  
Australian Grayling  
(Prototroctes maraena) 

V - This species spends only part of its lifecycle in freshwater, where 
running ripe specimens have been captured. The Tambo River 
population inhabits a clear, gravel-bottomed stream with alternating 
pools and riffles, and granite outcrops. It has also been associated with 
clear, gravel-bottomed habitats in the Mitchell and Wonnangatta Rivers 
but was present in a muddy-bottomed, heavily silted habitat in the 
Tarwin River. 

0 Unlikely 

Macquarie Perch  
(Macquarii australasica) 

E - The Macquarie Perch is a riverine, schooling species. It prefers deep, 
rocky holes with lots of cover. Spawning occurs just above riffles 
(shallow running water). Populations may survive in impoundments if 
able to access suitable spawning sites. 

0 Unlikely 

Invertebrates  
Giant Dragonfly 
(Petalura gigantean) 

- E Sedge swamps, freshwater wetlands and peat bogs.  1 Unlikely 

Mammals  
Brush-tailed Rock Wallaby 
(Petrogale penicillilata) 

E E Open forest habitats on steep terrain with exposed rocks, rock 
overhangs and platforms. 

0 Unlikely 

Eastern Bent-wing Bat 
(Miniopterus schreibersii) 

- V Forages in a variety of habitat types including, dry sclerophyll forests 
and woodlands, as well as cleared and modified urban environments, a 
cave roosting species requiring caves and artificial tunnels for breeding 
and roosting. 

65 Moderate 
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Eastern False Pipistrelle 
(Falsistrellus tasmaniensis) 

- V Occurs in a variety of open forest and woodland habitats, where 
hollow-bearing trees are present and required for roosting, may forage 
in younger regrowth and modified environments. 

23 Moderate 

Eastern Freetail Bat 
(Mormopterus norfolkensis) 

- V Occur in dry sclerophyll forest and woodland east of the Great Dividing 
Range. Roosts mainly in tree hollows but would also roost under bark 
or in man-made structures. 

28 Moderate 

Golden-tipped Bat 
(Kerivoula papuensis ) 

- V Found in rainforest and adjacent wet and dry sclerophyll forest up to 
1000m 

13 Low 

Greater Broad-nosed Bat 
(Scoteanax rueppellii) 

- V Utilises a variety of habitats from woodland through to moist and dry 
eucalypt forest and rainforest, though it is most commonly found in tall 
wet forest. Although this species usually roosts in tree hollows, it has 
also been found in buildings. 

40 Moderate 

Grey-headed Flying-fox 
(Pteropus poliocephalus) 

V V Forages on nectar and pollen in sclerophyll forests and on rainforest 
fruits and vines, orchards, gardens. 

2014 High 

Koala 
(Phascolarctos cinereus) 

- V Open forests and woodlands with favoured food tree species.  16 Unlikely 

Large-eared Pied Bat 
(Chalinolobus dwyeri) 

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

1 Moderate 

Little Bent-wing Bat 
(Miniopterus australis) 

- V Moist eucalypt forest, rainforest or dense coastal banksia scrub. 33 Moderate 
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Long-nosed Potoroo 
(Potorous t. tridactylus) 

V V Inhabits coastal heaths and dry and wet sclerophyll forests. Dense 
understorey with occasional open areas is an essential part of habitat, 
and may consist of grass-trees, sedges, ferns or heath, or of low 
shrubs of tea-trees or melaleucas. A sandy loam soil is also a common 
feature. 

3 Unlikely 

New Holland Mouse 
(Psuedomys novaehollandiae) 

E - The New Holland Mouse is known to inhabit open heathlands, open 
woodlands with a heathland understorey, and vegetated sandunes. 

0 Unlikely 

Parma Wallaby 
(Macropus parma) 

- V Once occurred from north-eastern NSW to the Bega area in the 
southeast. Their range is now confined to the coast and ranges of 
central and northern NSW from the Gosford district to the Queensland 
border. Preferred habitat is moist eucalypt forest with thick, shrubby 
understorey, often with nearby grassy areas, rainforest margins and 
occasionally drier eucalypt forest. 

2 Unlikely 

Southern Brown Bandicoot 
(Isoodon obesulus obesulus) 

E E Generally only found in heath or open forest with a heathy understorey 
on sandy or friable soils. 

1 Unlikely 

Southern Myotis  
(Myotis macropus) 

- V Generally roost in groups close to water in caves, mine shafts, hollow-
bearing trees, storm water channels, buildings, under bridges and in 
dense foliage. Forages over streams and pools catching insects and 
small fish. 

18 Moderate 

Spotted-tailed Quoll 
(Dasyurus maculatus) 

E V Wet and dry sclerophyll forests and rainforests, and adjacent open 
agricultural areas. Generally associated large expansive areas of 
habitat to sustain territory size. Requires hollow-bearing trees, fallen 
logs, small caves, rock crevices, boulder fields and rocky-cliff faces as 
den sites. 

17 Unlikely 
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Squirrel Glider 
(Petaurus norfolcensis) 

- V Forest and woodland habitats, particularly areas with a diversity of 
eucalypt species in the canopy and other suitable food resources 
(shrubs and small trees). Requires tree hollows for denning. 

74 Unlikely 

Yellow-bellied Glider  
(Petaurus australis) 

- V Tall open forest habitats, favours mature wet sclerophyll forest and 
dense gullies. 

87 Unlikely 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris)  

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

5 Moderate 

Reptiles  
Broad-headed Snake 
(Hoplocephalus bungaroides)  

V V Shelters in rock crevices and under flat sandstone rocks on exposed cliff 
edges during autumn, winter and spring. Moves from the sandstone 
rocks to shelters in hollows in large trees within 200 metres of 
escarpments in summer. 

0 Unlikely 

Pale-headed Snake 
(Hoplocephalus bitorquatus) 

-  A patchy distribution from north-east Queensland to north-east NSW. In 
NSW it occurs from the coast to the western side of the Great Divide as 
far south as Tuggerah. Found mainly in dry eucalypt forests and 
woodlands, cypress woodland and occasionally in rainforest or moist 
eucalypt forest. Favours streamside areas, particularly in drier habitats. 
Shelter during the day between loose bark and tree-trunks, or in hollow 
trunks and limbs of dead trees. The main prey is tree frogs although 
lizards and small mammals are also taken. 

1 Unlikely 

Stephen’s Banded Snake 
(Hoplocephalus stephensii) 

  Coast and ranges from Southern Queensland to Gosford in NSW. 
Rainforest and eucalypt forests and rocky areas up to 950 m in altitude.  
Stephens' Banded Snake is nocturnal, and shelters between loose bark 

1 Unlikely 
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and tree trunks, amongst vines, or in hollow trunks limbs, rock crevices 
or under slabs during the day. At night it hunts frogs, lizards, birds and 
small mammals. 

Source:  
 
* Distribution and habitat requirement information adapted from: 

• Department of Environment and Climate Change (updated 2005) Threatened Species Website 
http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/browse_allspecies.aspx) 

• Australian Government Department of Environment, Water, Heritage and the Arts Website http://www.environment.gov.au/biodiversity/index.html 
 

 
 

  

http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/browse_allspecies.aspx
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Table A-3: Potential occurrence of migratory species (EPBC Act) 
Common Name Species Preferred habitat Likelihood of 

occurrence  
Presence of ‘important 
habitat’ in the study area* 

MIGRATORY TERRESTRIAL SPECIES 
Black-faced 
Monarch 

Monarcha 
melanopsis 

Rainforests, eucalypt forests and coastal scrubs Moderate No 

Rainbow Bee-
eater 

Merops ornatus Predominantly woodland and timbered plains Moderate No 

Regent 
Honeyeater 

Xanthomyza 
phrygia 

A nomadic species typically associated with forest and woodland habitats with 
the presence of suitable foraging species such as Yellow Box and Red Ironbark 

Moderate No 

Rufous Fantail Rhipidura 
rufifrons 

Predominantly rainforest and forests Moderate No 

Satin Flycatcher Myiagra 
cyanoleuca 

Predominantly forests, in particular thick vegetation in gullies Moderate No 

Swift Parrot Lathamus 
discolour 

On the mainland they occur in areas where eucalypts are flowering profusely or 
where there are abundant lerp (from sap-sucking bugs) infestations.  

Moderate No 

White-bellied Sea 
Eagle 

Haliaeetus 
leucogaster 

Predominantly ocean shores and estuaries, occasionally inland rivers and 
streams. 

Moderate No 

White-throated 
Needletail 

Hirundapus 
caudacutus 

An aerial foraging species which occupies a range of habitats from open 
modified landscapes to woodland and forest. 

Moderate No 

MIGRATORY WETLAND/MARINE SPECIES 
Bar-tailed Godwit Limosa lapponica Tidal mudflats, estuaries, sewage ponds, shallow river margins, brackish or 

saline inland lakes, flooded pastures, airfields.  
Unlikely No 

Black-tailed 
Godwit 

Limosa limosa Tidal mudflats, estuaries, sandspits, shallow river margins, sewage ponds; 
inland on large fresh or brackish shallow waters. 

Unlikely No 

Broad-billed 
Sandpiper 

Limicola 
falcinellus 

Tidal mudflats, reefs, saltmarsh, freshwater wetlands, sewage ponds; favours 
muddy ooze. 

Unlikely No 

Cattle Egret Ardea ibis Grasslands, woodlands and wetlands, and is not common in arid areas. It also 
uses pastures and croplands, especially where drainage is poor. Often seen 
with cattle. 

Moderate No  



     
 
NB11462-NEM-RP-0004_Biodiversityassess_2013_02_05 V1.Docx PAGE 89 

Common Name Species Preferred habitat Likelihood of 
occurrence  

Presence of ‘important 
habitat’ in the study area* 

Common 
Sandpiper 

Actitis hypoleucos Coastal or inland wetlands, both saline or fresh. It is found mainly on muddy 
edges or rocky shores. 

Unlikely No 

Curlew Sandpiper Calidris 
ferruginea 

Coastal mudflats; saltmarsh, saltfields; fresh, brackish or saline wetlands; 
sewage ponds. 

Unlikely No 

Double-banded 
Plover 

Charadrius 
bicinctus 

Coastal beaches, mudflats, sewage farms, river banks, fields, dunes, upland 
tussock grasses and shingle. 

Unlikely No 

Eastern Curlew Numensis 
madagascariensis 

Intertidal mudflats and sandflats, often with beds of seagrass, on sheltered 
coasts, especially estuaries, mangrove swamps, bays, harbours and lagoons. 

Unlikely No 

Fork-tailed Swift Apus pacificus The species breeds in Asia and migrate to Australia in the summer from which 
they spend their entire life-cycle on the wing, hunting, resting and sleeping. 

Moderate No 

Great Egret Ardea alba Prefers shallow water, particularly when flowing, but may be seen on any 
watered area, including damp grasslands. 

Moderate No  

Great Knot Calidris 
tenuirostris 

Tidal mudflats, sandy ocean and bay shores; estuaries; shallow saline and 
freshwater wetlands.  

Unlikely No 

Greater Sand 
Plover 

Charadrius 
leschenaultii 

Wide sandy or shelly beaches; sandspits, tidal mudflats, reefs, sand-cays, 
mangroves, saltmarsh, dune wilderness, bare paddocks, seldom far inland. 

Unlikely No 

Grey Plover Pluvialis 
squatarola  

Marine shores, inlets, estuaries and lagoons with large tidal mudflats or 
sandflats for feeding, sandy beaches for roosting, and also on rocky coasts. 

Unlikely No 

Grey-tailed Tattler Heteroscelus 
brevipes 

Sheltered coasts with reefs and rock platforms or with intertidal mudflats Unlikely No 

Latham’s Snipe Galliago 
hardwickii 

Wetlands, wet meadows, flooded grassy paddocks, open grassland and 
drainage areas 

Moderate No  

Lesser Sand 
Plover 

Charadrius 
mongolus 

Tidal mudflats and sandflats; gently sloping sandy or shelly beaches; 
saltmarsh, estuaries, atolls, reefs, mangroves, airfields 

Unlikely No 

Marsh Sandpiper Tringa stagnatilis Fresh or brackish (slightly salty) wetlands such as rivers, water meadows, 
sewage farms, drains, lagoons and swamps. 

Unlikely No 

Pacific Golden 
Plover 

Pluvialis fulva Estuaries, mudflats, saltmarshes, mangroves, rocky reefs and stranded 
seaweed on ocean shores, margins of shallow open inland swamps, sewage 

Moderate No 
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Common Name Species Preferred habitat Likelihood of 
occurrence  

Presence of ‘important 
habitat’ in the study area* 

ponds, short-grass paddocks, sports-grounds, airfields, ploughed land. 
Painted Snipe Rostratula 

benghalensis 
(sensu lato) 

Well vegetated shallows and margins of wetlands, dams, sewage ponds; wet 
pastures, marshy areas, irrigation systems, lignum, tea-tree scrub, open timber. 

Moderate No  

Red-necked Stint Calidris ruficollis Sheltered inlets, bays, lagoons, estuaries, intertidal mudflats. Unlikely No 
Red Knot Calidris canutus Tidal mudflats, sandflats, beaches, saltmarshes, flooded pastures, ploughed 

lands.  
Unlikely No 

Ruddy Turnstone Arenaria interpres Coastline and only occasionally inland. They are mainly found on exposed 
rocks or reefs, often with shallow pools, and on beaches. 

Unlikely No 

Sharp-tailed 
Sandpiper 

Calidris 
acuminata 

Tidal mudflats, saltmarshes, mangroves; shallow fresh, brackish or saline 
inland wetlands; floodwaters, irrigated pastures and crops; sewage ponds, 
saltfields.. 

Unlikely No 

Terek Sandpiper Xenus cinereus Tidal mudflats, estuaries, shores and reefs of islands; coastal swamps, 
commercial saltfields.  

Unlikely No 

Whimbrel Numensis 
phaeopus 

Estuaries, mangroves, tidal flats, coral cays, exposed reefs, flooded paddocks, 
sewage ponds, bare grasslands, sportsgrounds, lawns. 

Unlikely No 

* As defined under the EPBC Act an area of ‘important habitat’ for a migratory species is:  

 habitat utilised by a migratory species occasionally or periodically within a region that supports an ecologically significant proportion of the population of the species; 
and/or 

 habitat that is of critical importance to the species at particular life-cycle stages; and/or 
 habitat utilised by a migratory species which is at the limit of the species range; and/or 
 habitat within an area where the species is declining. 

 



Appendix B Species list 
Table B-1 Flora Species list 

FAMILY Scientific Name Common Name 
Ferns 
 ADIANTACEAE Adiantum aethiopicum Maidenhair Fern  

 AZOLLACEAE Azolla filiculoides  var. rubra Crimson Azolla  

 AZOLLACEAE Azolla pinnata Rufous Azolla  

 DAVALLIACEAE Nephrolepis cordifolia Fishbone Fern i 

 DENNSTAEDTIACEAE Hypolepis muelleri Harsh Ground-fern  

 DENNSTAEDTIACEAE Pteridium esculentum Bracken  

Conifers    

 ARAUCARIACEAE Araucaria cunninghamii  Hoop Pine n 

 PINACEAE Pinus radiata Monterey Pine i 

 PODOCARPACEAE Podocarpus elatus Brown Plum-pine n 

Flowering Plants - Dicotyledons   

 ACANTHACEAE Thunbergia alata Black-eyed Susan Vine i 

 AMARANTHACEAE Alternanthera denticulata Lesser Joyweed  

 APIACEAE Centella asiatica Swamp Pennywort  

 APIACEAE Cyclospermum leptophyllum Slender Celery i 

 APIACEAE Foeniculum vulgare Fennell i 

 APIACEAE Hydrocotyle bonariensis Pennywort i 

 APIACEAE Hydrocotyle laxiflora Stinking Pennywort  

 APOCYNACEAE Araujia hortorum Moth Vine i 

 APOCYNACEAE Parsonsia straminea Common Silkpod  

 ASTERACEAE Ageratina adenophora Crofton Weed ix 

 ASTERACEAE Ambrosia spp. Ragweed i 
 ASTERACEAE Artemisia verlotiorum Chinese Wormwood i 

 ASTERACEAE Bidens pilosa Cobblers Peg i 

 ASTERACEAE Cirsium vulgare Spear Thistle i 

 ASTERACEAE Conyza spp. Fleabane i 

 ASTERACEAE Crassocephalum crepidoides Thickhead i 

 ASTERACEAE Enydra fluctuans Enydra  

 ASTERACEAE Gnaphalium spp. Cudweed i 

 ASTERACEAE Senecio madagascariensis Fireweed i 

 ASTERACEAE Sonchus oleraceus Common Sow-thistle i 

 ASTERACEAE Tagetes minuta Stinking Roger i 

 ASTERACEAE Taraxacum officinale Dandelion i 
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FAMILY Scientific Name Common Name 
 BIGNONIACEAE Pandorea pandorana Wonga Vine  

 BIGNONIACEAE Tecoma capensis Cape Honeysuckle i 

 BIGNONIACEAE Tecoma stans Yellow Bignonia i 

 BRASSICACEAE Lepidium bonariense Peppercress i 

 BRASSICACEAE Rorippa laciniata Watercress i 

 CAPRIFOLIACEAE Lonicera japonica Honeysuckle i 

 CARYOPHYLLACEAE Cerastium glomeratum Mouse-ear Chickweed i 

 CASUARINACEAE Casuarina glauca Swamp Oak  

 CONVOLVULACEAE Dichondra repens Kidney Weed  

 CONVOLVULACEAE Ipomoea cairica Coastal Morning Glory i 

 DILLENIACEAE Hibbertia scandens Climbing Guinea-flower  

 EUPHORBIACEAE Breynia oblongifolia Breynia  

 EUPHORBIACEAE Glochidion ferdinandi var. ferdinandi  Cheese Tree  

 EUPHORBIACEAE Omalanthus populifolius Bleeding Heart  

 FABACEAE-
CAESALPINIOIDEAE 

Senna pendula var. glabrata Cassia i 

 FABACEAE-FABOIDEAE Castanospermum australe Black Bean n 

 FABACEAE-FABOIDEAE Glycine clandestina agg. Twining Glycine  

 FABACEAE-FABOIDEAE Medicago spp. Medic i 

 FABACEAE-FABOIDEAE Trifolium repens White Clover i 

 FABACEAE-FABOIDEAE Vicia sativa subsp. sativa Common Vetch i 

 FABACEAE-MIMOSOIDEAE  
Acacia decurrens 

Fine-leaf Green Wattle n 

 FABACEAE-MIMOSOIDEAE Acacia floribunda Sally Wattle n 

 FABACEAE-MIMOSOIDEAE Acacia irrorata  subsp. irrorata Rough Green Wattle  

 FABACEAE-MIMOSOIDEAE Acacia longifolia Sydney Golden Wattle n 

 FABACEAE-MIMOSOIDEAE Acacia oxycedrus Vicious Wattle n 

 FABACEAE-MIMOSOIDEAE Acacia podalyriifolia Queensland Silver Wattle i 

 FABACEAE-MIMOSOIDEAE Acacia ulicifolia Prickly Moses n 

 HALORAGACEAE Myriophyllum spp. Water-milfoil  

 LAURACEAE Cinnamomum camphora Camphor Laurel i 

 LOBELIACEAE Pratia purpurescens White Root  

 LYTHRACEAE Lythrum hyssopifolia Hyssop Loosestrife  

 MALVACEAE Modiola caroliniana Red-flowered Mallow i 

 MALVACEAE Sida rhombifolia Paddys Lucerene i 

 MENISPERMACEAE Stephania japonica Snake Vine  

 MORACEAE Ficus carica Common Fig i 

 MYRSINACEAE Anagallis arvensis Pimpernell i 

 MYRTACEAE Angophora floribunda Rough-barked Apple  
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FAMILY Scientific Name Common Name 
 MYRTACEAE Backhousia myrtifolia Grey Myrtle n 

 MYRTACEAE Eucalyptus amplifolia Cabbage Gum  

 MYRTACEAE Eucalyptus botryoides Bangalay n 

 MYRTACEAE Eucalyptus grandis Flooded Gum n 

 MYRTACEAE Eucalyptus tereticornis Forest Red Gum  

 MYRTACEAE Leptospermum petersonii  Lemon-scented Tea-tree n 

 MYRTACEAE Lophostemon confertus Brush Box n 

 MYRTACEAE Melaleuca biconvexa Small-flower Paperbark t 

 MYRTACEAE Melaleuca ericifolia Heath Paperbark  

 MYRTACEAE Melaleuca linariifolia Snow-in-Summer  

 MYRTACEAE Melaleuca quinquenervia Broad-leaved Paperbark  

 MYRTACEAE Melaleuca styphelioides Prickly Paperbark  

 MYRTACEAE Melaleuca thymifolia Thyme Paperbark  

 MYRTACEAE Sannantha pluriflora   

 MYRTACEAE Syzygium australe Brush Cherry  

 MYRTACEAE Syzygium paniculatum Magenta Lilly Pilly t 

 OCHNACEAE Ochna serrulata Ochna i 

 OLEACEAE Ligustrum lucidum Large-leaf Privet i 

 OLEACEAE Ligustrum sinense Small-leaf Privet i 

 ONAGRACEAE Epilobium billardierianum Smooth Willow-herb i 

 OXALIDACEAE Oxalis exilis Yellow Oxalis  

 PHYTOLACCACEAE Phytolacca octandra Inkweed i 

 PITTOSPORACEAE Pittosporum undulatum Native Daphne  

 PLANTAGINACEAE Plantago lanceolata Plantain i 

 POLYGONACEAE Persicaria decipiens Slender Knotweed  

 POLYGONACEAE Persicaria strigosa Spotted Knotweed  

 POLYGONACEAE Rumex crispus Curled Dock i 

 PROTEACEAE Grevillea robusta Silky Oak n 

 PROTEACEAE Grevillea spp. A Planted Grevillea Species n 

 RANUNCULACEAE Ranunculus inundatus River Buttercup  

 RANUNCULACEAE Ranunculus repens Creeping Buttercup i 

 ROSACEAE Rosa bracteata Macartney Rose i 

 ROSACEAE Rubus fruticosus agg. Blackberry ix 

 RUTACEAE Citrus limonia Lemon i 

 RUTACEAE Murraya paniculata Mock Orange i 

 SALICACEAE Populus nigra Lombardy Poplar i 

 SAPINDACEAE Cupaniopsis anacardioides Tuckeroo  

 SAPINDACEAE Dodonaea triquetra Hop Bush n 
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FAMILY Scientific Name Common Name 
 SAPINDACEAE Guioa semiglauca Guioa  

 SOLANACEAE Solanum mauritianum Wild Tobacco i 

 SOLANACEAE Solanum nigrum Black Nightshade i 

 STERCULIACEAE Brachychiton acerifolius Illawarra Flame Tree n 

 STERCULIACEAE Commersonia fraseri Brush Kurrajong  

 VERBENACEAE Lantana camara Lantana ix 

 VERBENACEAE Verbena bonariensis Purple Top i 

Flowering Plants - Monocotyledons   

 ALLIACEAE Agapanthus spp. Agapanthus i 

 ARECACEAE Livistona australis Cabbage Tree Palm  

 ASPARAGACEAE Protasparagus aethiopicus Asparagus Fern i 

 CANNACEAE Canna indica Canna lily i 

 COMMELINACEAE Commelina cyanea Scurvy Weed  

 COMMELINACEAE Tradescantia albiflora Wandering Jew i 

 CYPERACEAE Baumea articulata Jointed Twig-rush  

 CYPERACEAE Carex appressa Tussock Tassel-sedge  

 CYPERACEAE Carex fascicularis Drooping Tassel-sedge  

 CYPERACEAE Cyperus brevifolius Mullumbimby Couch i 

 CYPERACEAE Cyperus eragrostis Umbrella Sedge i 

 CYPERACEAE Gahnia sieberiana Red-fruited Saw-sedge  

 CYPERACEAE Isolepis prolifera Club-rush i 

 DORYANTHACEAE Doryanthes excelsa Gymea Lily n 

 IRIDACEAE Crocosmia  x crocosmiiflora Montbretia i 

 IRIDACEAE Watsonia meriana cv. 'Bulbillifera' Wild Watsonia i 

 JUNCACEAE Juncus cognatus Rush i 

 JUNCACEAE Juncus usitatus Common Rush  

 JUNCAGINACEAE Triglochin microtuberosum Small-tubered Water 
Ribbons 

 

 LILIACEAE Lilium formosum Formosa Lily i 

 LOMANDRACEAE Lomandra longifolia  subsp. longifolia Spiny Mat-rush  

 LUZURIAGACEAE Geitonoplesium cymosum Scrambling Lily  

 PHILYDRACEAE Philydrum lanuginosum Frogsmouth  

 POACEAE Axonopus fissifolius Narrow-leaved Carpet Grass i 

 POACEAE Chloris gayana Rhodes Grass i 

 POACEAE Cortadieria selloana Pampas Grass ix 

 POACEAE Cynodon dactylon Common Couch n 

 POACEAE Digitaria parviflora Small-flower Finger Grass  

 POACEAE Echinochloa crus-galli Barnyard Grass i 

 POACEAE Echinopogon ovatus Hedgehog Grass  
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FAMILY Scientific Name Common Name 
 POACEAE Eleusine indica Crowsfoot Grass i 

 POACEAE Entolasia marginata Margined Panic  

 POACEAE Eragrostis parviflora Weeping Lovegrass  

 POACEAE Eragrostis tenuifolia Elastic Grass i 

 POACEAE Hemarthria uncinata var. uncinata Matgrass  

 POACEAE Imperata cylindrica Blady Grass  

 POACEAE Isachne globosa Swamp Millet  

 POACEAE Ischaemum australe var. australe Ischaemum  

 POACEAE Melinis repens Red Natal Grass i 

 POACEAE Panicum maximum  var. maximum Guinea Grass i 

 POACEAE Paspalum dilatatum Paspalum i 

 POACEAE Paspalum urvillei Vasey Grass i 

 POACEAE Pennisetum clandestinum Kikuyu i 

 POACEAE Poa pratensis Kentucky Bluesgrass i 

 POACEAE Setaria gracilis Slender Pigeon Grass i 

 POACEAE Setaria sphaceulata South African Pigeon Grass i 

 TYPHACEAE Typha orientalis Broad-leaf Cumbungi  
i = introduced 
t = threatened species 
ix = noxious weed 
n = non-indigenous native species 
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Table B-2 Fauna Species List 

Group/Family Scientific Name Common Name 
MAMMALIA   

PSEUDOCHEIRIDAE Pseudocheirus peregrinus Common Ringtail Possum 

LEPORIDAE Oryctolagus cuniculus * Rabbit 

REPTILIA   

SCINCIDAE Eulamprus quoyii Eastern Water Skink 

SCINCIDAE Lampropholis delicata Delicate Skink 

ELAPIDAE Pseudonaja textilis Eastern Brown Snake 

ELAPIDAE Rhinoplocephalus nigrescens Eastern Small-eyed Snake 

AMPHIBIA   

MYOBATRACHIDAE Crinia signifera Common Eastern Froglet 

MYOBATRACHIDAE Limnodynastes peronii Striped Marsh Frog 

AVES   

RALLIDAE Porphyrio porphyrio Purple Swamphen 

MALURIDAE Malurus cyaneus Superb Fairy-wren 

PARDALOTIDAE Sericornis frontalis White-browed Scrub-wren 

MELIPHAGIDAE Anthochaera carunculata Red Wattlebird 

MELIPHAGIDAE Meliphaga lewinii Lewin’s Honeyeater 

PSOPHODIDAE Psophodes olivaceus Eastern Whipbird 

DICRURIDAE Grallina cyanoleuca Magpie-lark 

ARTAMIDAE Cracticus torquatus Grey Butcherbird 

ARTAMIDAE Gymnorhina tibicen Australian Magpie 

PTILONORHYNCHIDAE Ailuroedus crassirostris Green Catbird 

STURNIDAE Acridotheres tristis * Common Myna 
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Appendix C Significance assessments 
For species, populations and communities that have a moderate or high potential to occur 
in the study area, the potential impacts to these have been evaluated. Subject species 
have been listed in Table F-1. The significance of impacts was assessed with reference to 
the NSW Office of Environment and Heritage Threatened Species Assessment 
Guidelines: the Assessment of Significance (DECCW 2007) and the significance 
assessment guidelines under the provisions of the EPBC Act (DEWHA 2009). Species 
with similar taxonomy or ecological requirements have been assessed together, for 
example tree-dwelling microchiropteran bats (Table C-1).  

Table C-1. Subject species and ecological communities and summary of impact assessment 
results 

Species/ecological community Status Likely 
significant 
impact 

EP
B

C
 A

ct
 

TS
C

 A
ct

 

THREATENED ECOLOGICAL COMMUNITIES    

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

- E No 

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

- E No 

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

- E No 

Swamp Sclerophyll Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions 

- E No 

THREATENED FLORA SPECIES    

Biconvex Paperbark (Melaleuca biconvexa) V V No 

- V No Maundia triglochinoides 

Magenta Lily Pilly (Syzygium paniculatum) V E No 

 MAMMALS   

Grey-headed Flying-fox (Pteropus poliocephalus) V V No 
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Species/ecological community Status Likely 
significant 
impact 

EP
B

C
 A

ct
 

TS
C

 A
ct

 

Cave-roosting Microbats    

Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis) - V No 

Large-eared Pied Bat (Chalinolobus dwyeri) V V No 

Little Bent-wing Bat (Miniopterus australis) - V No 

Southern Myotis (Myotis macropus) - V No 

 Tree-roosting Microbats   

Eastern False Pipistrelle (Falsistrellus tasmaniensis) - V No 

Eastern Freetail-bat (Mormopterus norfolkensis) - V No 

Greater Broad-nosed Bat (Scoteanax rueppellii) - V No 

Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) - V No 

BIRDS    

Glossy Black-cockatoo (Calyptorhynchus lathami) - V No 

Little Lorikeet (Glossopsitta pusilla) - V No 

Varied Sitella (Daphoenositta chrysoptera) - V No 

 Wetland Birds   

E E No Australasian Bittern (Botaurus poiciloptilus) 
Australian Painted Snipe (Rostratula australis) V E No 

Black Bittern (Ixobrychus flavicollis) - V No 

Comb-crested Jacana (Irediparra gallinacea) - V No 

Black-necked Stork  (Ephippiorhynchus asiaticus) - E No 

 Large Forest Owls   

Masked Owl (Tyto novaehollandiae) - V No 

Powerful Owl (Ninox strenua) - V No 

 AMPHIBIANS   
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Species/ecological community Status Likely 
significant 
impact 

EP
B

C
 A

ct
 

TS
C

 A
ct

 

Wallum Froglet (Crinia tinnula) - V No 

Greenand Golden Bell Frog V E No 

 

C.1 New South Wales Environmental Planning and Assessment Act, 1979 

Assessments of significance have been undertaken for all threatened species listed under 
the TSC Act that were considered to have a high or moderate likelihood of occurring and 
these have been provided below. The results of the assessments of significance have 
been summarised below in Table F-1. 

Threatened Ecological Communities 
Freshwater Wetlands 

(a)  In the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(b)  In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 
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Approximately 0.24 hectares of this community would be impacted. Impacts would be 
limited to moderate condition examples of this community which have been disturbed from 
altered hydrology, edge effects, urban runoff and weed invasion. Approximately 0.24 
hectares of moderate condition vegetation would remain following construction and 
freshwater wetlands would be somewhat reinstated with the construction of drainage and 
sediment controls.  

Broad-scale mapping (NPWS 2003) in the locality (10 kilometre radius) identifies a total 
4,500 hectares of floodplain vegetation which form a mosaic of communities including 
freshwater wetlands. The Pioneer Dairy site to the northeast of the study area supports at 
least 35 hectares of freshwater wetlands. When compared with the identified extant of this 
community at the Pioneer Dairy site only, the proposed impact represents less than 1 per 
cent of the known extant in the locality, and this proportion is likely to be significantly less 
when considering the extant in the wider locality (10 kilometre radius). 

Considering the high-moderate level of disturbance in freshwater wetlands in the study 
area, the modification which would result from the proposed intersection upgrade would 
be unlikely to significantly increase the current levels of weed invasion, edges effects and 
other disturbance. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

(i) the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

(iii) the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 

Broad-scale mapping (NPWS 2003) in the locality (10 kilometre radius) identifies a total 
4,500 hectares of floodplain vegetation which form a mosaic of communities including 
freshwater wetlands. The Pioneer Dairy site to the northeast of the study area supports at 
least 35 hectares of freshwater wetlands. When compared with the identified extant of this 
community at the Pioneer Dairy site only, the proposed impact represents less than 1 per 
cent of the known extant in the locality, and this proportion is likely to be significantly less 
when considering the extant in the wider locality (10 kilometre radius). 

Freshwater Wetlands in the study area are currently highly fragmented from existing 
development and habitat disturbance with limited connectivity. The main zone of 
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connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. There 
is also some level of connectivity between the northern and southern sides of Wyong 
Road to the west of the Pacific Highway through existing pipe culverts, and the addition of 
an additional pipe culvert would somewhat increase connectivity between these patches 
of Freshwater Wetland. Further fragmentation of habitats as a result of the proposal is not 
expected to be significant considering the current high level of habitat fragmentation. 

The extent of this community in the study area is unlikely to be very important for the long-
term survival of this community considering the small size, altered hydrology and levels of 
weed invasion. Considering the larger better quality examples of these threatened 
ecological communities in the locality the extant of these in the study area is unlikely to be 
important for the long-term survival of these communities. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No critical habitat has been listed for this ecological community. 

(f)  whether the action proposed is consistent with the objectives or actions of a 
recovery plan or threat abatement plan 

There is no official recovery plan or threat abatement plan for this ecological community. 

(g)  whether the action proposed constitutes or is part of a threatening process or 
is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to this threatened ecological community are 
discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. Broad-scale mapping (NPWS 2003) in the locality 
(10 kilometre radius) identifies a total 4,500 hectares of floodplain vegetation which form a 
mosaic of communities including freshwater wetlands. The Pioneer Dairy site to the 
northeast of the study area supports at least 35 hectares of freshwater wetlands. When 
compared with the identified extant of this community at the Pioneer Dairy site only, the 
proposed impact represents less than 1 per cent of the known extant in the locality, and 
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this proportion is likely to be significantly less when considering the extant in the wider 
locality (10 kilometre radius). 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Freshwater Wetlands 

Considering the small size, altered hydrology and levels of weed invasion present in this 
community in the study area and the small area of potential impact relatively to the 
distribution in the locality, it is unlikely there would be a significant impact to local 
occurrence of this community and would not be placed at a risk of extinction. 

River-flat Eucalypt Forest 

(a)  In the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(b)  In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 
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(ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Approximately 0.17 hectares of this community would be impacted. Impacts would be 
limited to about 0.001 hectares (about 10 square metres) of high condition vegetation and 
approximately 0.17 hectares of low condition. The main distribution of this community is in 
a regenerating state comprising shrub and tree regrowth with moderate-high levels of 
weed invasion being disturbed from clearing and edge effects.  

Broad-scale mapping (NPWS 2003) in the locality (10 kilometre radius) identifies a total 
4,500 hectares of floodplain vegetation of which 1,168 hectares has been identified as 
River-flat Eucalypt Forest (Alluvial Tall Moist Forest). This community has been mapped 
at the Pioneer Dairy site to the north east of the study area which is likely to be in a higher 
condition than the examples of this community in the study area. The proposal would 
potentially impact up to 0.01 per cent of the local occurrence of River-flat Eucalypt Forest. 

Considering the high-moderate level of disturbance in River-flat Eucalypt Forest in the 
study area, the modification which would result from the proposed intersection upgrade is 
unlikely to significantly increase the current levels of weed invasion, edges effects and 
other disturbance. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

(i) the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

(iii) the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 

Broad-scale mapping (NPWS 2003) in the locality (10 kilometre radius) identifies a total 
4,500 hectares of floodplain vegetation of which 1,168 hectares has been identified as 
River-flat Eucalypt Forest (Alluvial Tall Moist Forest). This community has been mapped 
at the Pioneer Dairy site to the north east of the study area which is likely to be in a higher 
condition than the examples of this community in the study area. The proposal would 
potentially impact up to 0.01 per cent of the local occurrence of River-flat Eucalypt Forest. 

Patches of River-flat Eucalypt Forest in the study area are currently highly fragmented 
from existing development and habitat disturbance with limited connectivity. The main 
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zone of connectivity is along Tuggerah Creek adjacent to the eastern side of the rail 
corridor which has some connectivity in a north-south direction under the bridge on 
Wyong Road. Further fragmentation of habitats as a result of the proposal is not expected 
to be significant considering the current high level of habitat fragmentation. 

The extent of this community in the study area is unlikely to be very important for the long-
term survival of this community considering the low ecological condition, small patch size 
and levels of weed invasion. Considering the larger better quality examples of these 
threatened ecological communities in the locality the extant of these in the study area is 
unlikely to be important for the long-term survival of these communities. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No critical habitat has been listed for this ecological community. 

(f)  whether the action proposed is consistent with the objectives or actions of a 
recovery plan or threat abatement plan 

There is no official recovery plan or threat abatement plan for this ecological community. 

(g)  whether the action proposed constitutes or is part of a threatening process or 
is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to this threatened ecological community are 
discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. Broad-scale mapping (NPWS 2003) in the locality 
(10 kilometre radius) identifies a total 4,500 hectares of floodplain vegetation of which 
1,168 hectares has been identified as River-flat Eucalypt Forest (Alluvial Tall Moist 
Forest). This community has been mapped at the Pioneer Dairy site to the north east of 
the study area which is likely to be in a higher condition than the examples of this 
community in the study area. The proposal would potentially impact up to 0.01 per cent of 
the local occurrence of River-flat Eucalypt Forest. 

SINCLAIR KNIGHT MERZ     
 
NB11462-NEM-RP-0004_BiodiversityAssess_2013_02_05 V1.docx 104 



Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – River-flat Eucalypt Forest 

Considering the low ecological condition, small patch size and levels of weed invasion 
present in this community in the study area and the small area of potential impact 
relatively to the distribution in the locality, it is unlikely there would be a significant impact 
to local occurrence of this community and would not be placed at a risk of extinction. 

Swamp Oak Floodplain Forest 

(a)  In the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(b)  In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 
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Approximately 0.26 hectares of this community would be impacted. Impacts would be 
limited to 0.15 hectares of high condition vegetation and approximately 0.11 hectares of 
moderate condition.  

Broad-scale mapping (NPWS 2003) in the locality (10 kilometre radius) identifies a total 
4,500 hectares of floodplain vegetation of which 297 hectares has been identified as 
Swamp Oak Floodplain Forest. This community has been mapped at the Pioneer Dairy 
site and surrounding Tuggerah Lake to the north east of the study area which are likely to 
be in a higher condition than the examples of this community in the study area. The 
potential impacts to this threatened ecological community represent less than 0.1 per cent 
of the local occurrence of Swamp Oak Floodplain Forest. 

Considering the high-moderate level of disturbance in Swamp Oak Floodplain Forest in 
the study area, the modification which would result from the proposed intersection 
upgrade is unlikely to significantly increase the current levels of weed invasion, edges 
effects and other disturbance. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

(i) the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

(iii) the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 

Broad-scale mapping (NPWS 2003) in the locality (10 kilometre radius) identifies a total 
4,500 hectares of floodplain vegetation of which 297 hectares has been identified as 
Swamp Oak Floodplain Forest. This community has been mapped at the Pioneer Dairy 
site and surrounding Tuggerah Lake to the north east of the study area which are likely to 
be in a higher condition than the examples of this community in the study area. The 
potential impacts to this threatened ecological community represent less than 0.1 per cent 
of the local occurrence of Swamp Oak Floodplain Forest. 

Patches of Swamp Oak Floodplain Forest in the study area are currently highly 
fragmented from existing development and habitat disturbance with limited connectivity. 
The main zone of connectivity is along Tuggerah Creek adjacent to the eastern side of the 
rail corridor which has some connectivity in a north-south direction under the bridge on 
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Wyong Road. Further fragmentation of habitats as a result of the proposal is not expected 
to be significant considering the current high level of habitat fragmentation. 

The extent of this community in the study area is unlikely to be very important for the long-
term survival of this community considering the small patch size and levels of weed 
invasion. Considering the larger better quality examples of these threatened ecological 
communities in the locality the extant of these in the study area is unlikely to be important 
for the long-term survival of these communities. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No critical habitat has been listed for this ecological community. 

(f)  whether the action proposed is consistent with the objectives or actions of a 
recovery plan or threat abatement plan 

There is no official recovery plan or threat abatement plan for this ecological community. 

(g)  whether the action proposed constitutes or is part of a threatening process or 
is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to this threatened ecological community are 
discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. Broad-scale mapping (NPWS 2003) in the locality 
(10 kilometre radius) identifies a total 4,500 hectares of floodplain vegetation of which 297 
hectares has been identified as Swamp Oak Floodplain Forest. This community has been 
mapped at the Pioneer Dairy site and surrounding Tuggerah Lake to the north east of the 
study area which are likely to be in a higher condition than the examples of this 
community in the study area. The potential impacts to this threatened ecological 
community represents less than 0.1 per cent of the local occurrence of Swamp Oak 
Floodplain Forest. 
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Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Swamp Oak Floodplain Forest 

Considering the small patch size and levels of weed invasion present in this community in 
the study area and the small area of potential impact relatively to the distribution in the 
locality, it is unlikely there would be a significant impact to local occurrence of this 
community and would not be placed at a risk of extinction. 

Threatened Flora 
Melaleuca biconvexa 

(a)  In the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The distribution of Melaleuca biconvexa in the study area is associated with planted and 
naturally occurring individuals. The proposal would potentially impact on about 137 tree 
stems comprised of: 

 28 saplings (around 0-2 metres high / 1-5 centimetres DBH). 

 97 immature stems (between 2-5 metres high / 5-10 centimetres DBH). 

 12 large/mature trees (greater than 5 metres high / greater than10 centimetres DBH).  

Some of the saplings and immature tree stems may be suckers of the large mature trees 
identified. As such it is difficult to ascertain the exact number of individual trees that would 
be impacted by the proposal, however based on count alone the number would comprise 
less than 7% of the estimated 2000+ individuals estimated to be present in the study area, 
Individuals would be avoided and protected where practical and therefore potential 
impacts to Melaleuca biconvexa would be likely to be reduced. 

Of the 3.1 hectares of potential habitat for Melaleuca biconvexa in the study area, the 
proposed upgrade would result in impacts to up to 0.43 hectares. Duncan (2002) mapped 
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approximately 371.5 hectares of Melaleuca biconvexa within Wyong Shire. The 
distribution of Melaleuca biconvexa within the study area comprises 0.11% of this mapped 
distribution within Wyong Shire. 

Melaleuca biconvexa is often associated with disturbed areas (Scott Duncan, Wyong 
Shire Council pers. com.) and often grows within disturbed swamp forest communities 
such as areas within the study area. Therefore it is anticipated that any direct clearing of 
Melaleuca biconvexa or areas around specimens would potentially result in the vegetative 
regeneration of the species, which could be retained within the easement.  

The clearing activities would be supervised by a qualified ecologist to flag areas of 
Melaleuca biconvexa and other ecologically important attributes, so that these areas can 
be retained and protected where applicable. To mitigate potential impacts to this species 
the landscaping for the proposal would incorporate plantings of Melaleuca biconvexa. 

Considering the small proportion of Melaleuca biconvexa being removed relatively to the 
distribution within the Wyong Shire, the more extensive areas of potential habitat 
surrounding the study area and the retaining of individuals where applicable, the Proposal 
is not expected to lead to a long –term decrease in the size of the local population. 

(b)  In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c) In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 
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i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

Of the 2.65 hectares of potential habitat for Melaleuca biconvexa in the study area, the 
proposed upgrade would result in impacts to up to 0.43 hectares. Duncan (2002) mapped 
approximately 371.5 hectares of Melaleuca biconvexa within Wyong Shire. The 
distribution of Melaleuca biconvexa within the study area comprises 0.11 per cent of this 
mapped distribution within Wyong Shire. 

Habitat for Melaleuca biconvexa in the study area is currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. Further 
fragmentation of habitats as a result of the proposal is not expected to be significant 
considering the current high level of habitat fragmentation. 

Melaleuca biconvexa is often associated with disturbed areas (Scott Duncan, Wyong 
Shire Council pers. com.) and often grows within disturbed swamp forest communities 
such as areas within the study area. Therefore it is anticipated that any direct clearing of 
Melaleuca biconvexa or areas around specimens would potentially result in the vegetative 
regeneration of the species, which could be retained within the easement.  

Considering the small proportion of Melaleuca biconvexa being removed relatively to the 
distribution within the Wyong Shire, the more extensive areas of potential habitat 
surrounding the study area and the retaining of individuals where applicable, the proposal 
is not expected to lead to a long-term decrease in the size of the local population. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 
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There is no official recovery plan or threat abatement plan for these species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to this threatened flora species are discussed 
below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Melaleuca biconvexa 

Considering the small proportion of Melaleuca biconvexa being removed relatively to the 
distribution within the Wyong Shire, the more extensive areas of potential habitat 
surrounding the study area and the retaining of individuals where applicable, the proposal 
is not expected to lead to a long-term decrease in the size of the local population. 

Maundia triglochinoides 

(a)  In the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

No Maundia triglochinoides was identified in the study area however the presence of 
suitable habitat and numerous records in the locality suggest there is possibility of this 
species being present. There would be impacts to approximately 0.24 hectares of suitable 
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freshwater wetland habitat potentially being impacted. It is considered unlikely that large 
populations of this species are present in the proposal area and potential impacts are 
limited to a small area of marginal quality habitat. There are five records of Maundia 
triglochinoides in the study area including several records approximately 800 metres to 
the south and north of the proposal area. 

Considering no individuals have been recorded in the study area and the marginal quality 
habitat available, it is considered unlikely the local population would be placed at risk of 
extinction as a result of the proposal. 

(b)  In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c) In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 
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There would be impacts to approximately 0.24 hectares of suitable freshwater wetland 
habitat for Maundia triglochinoides potentially being impacted. It is considered unlikely that 
large populations of this species are present in the proposal area and potential impacts 
are limited to a small area of marginal quality habitat. There are five records of Maundia 
triglochinoides in the study area including several records approximately 800 metres to 
the south and north of the proposal area. 

Habitat for Maundia triglochinoides in the study area are currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. There 
is also some level of connectivity between the northern and southern sides of Wyong 
Road to the west of the Pacific Highway through existing pipe culverts, and the addition of 
an additional pipe culvert would somewhat increase connectivity between these patches 
of Freshwater Wetland. Further fragmentation of habitats as a result of the proposal is not 
expected to be significant considering the current high level of habitat fragmentation. 

Considering no individuals have been recorded in the study area and the marginal quality 
habitat available, it is considered unlikely the local population would be placed at risk of 
extinction as a result of the proposal. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

There is no official recovery plan or threat abatement plan for these species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to this threatened flora species are discussed 
below. 

Clearing 
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The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Maundia triglochinoides 

Considering no individuals have been recorded in the study area and the marginal quality 
habitat available, it is considered unlikely the local population would be placed at risk of 
extinction as a result of the proposal. 

Syzygium paniculatum 

(a)  In the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

Syzygium paniculatum appears to be planted in the study area, however several larger 
individuals are present which may be part of a naturally occurring population. Given the 
small size and isolated nature of Syzygium paniculatum populations, all areas of known 
habitat are considered to be significant for the species.  

There are approximately 10 individuals known from the study area of which approximately 
50 per cent are suspected to be naturally occurring would be impacted from the proposal. 
However given the presence of planted on the existing batter of Wyong Road in this area, 
all individuals have potentially originated from plantings undertaken as part of previous 
road upgrades. 

There is limited data relating to the local population size and the area of occupancy in the 
locality. Payne (1991) recorded relatively extensive populations along Ourimbah Creek 
and on the North Entrance Peninsula. The OEH NSW Wildlife Atlas (2012) identifies 129 
records of Syzygium paniculatum on the Wyong 1:25,000 map sheet with a total 
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population size of approximately 680 individuals, of these approximately 443 individuals 
are present in the locality (10 kilometre radius). Considering the local extent based on the 
OEH records (2012), the proposal would potentially impact up to 2 per cent of the known 
population within the locality, 1 per cent of the know population within the Wyong 1:25,000 
map sheet and even less of the wider population including individuals in the Gosford and 
Lake Macquarie areas. 

The clearing activities would be supervised by a qualified ecologist to flag areas of 
Syzygium paniculatum and other ecologically important attributes, so that these areas can 
be retained and protected where applicable. To mitigate potential impacts to this species 
the landscaping for the proposal would incorporate plantings of Syzygium paniculatum. 

Considering the individuals in the proposal area are likely to have been planted, and the 
relatively extensive naturally occurring populations of Syzygium paniculatum in the 
locality, it is considered unlikely the local population would be placed at risk of extinction 
as a result of the proposal. 

(b)  In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c) In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 
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ii. whether an area of habitat is likely to become fragmented or isolated from 
other areas of habitat as a result of the proposed action; and 

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

Payne (1991) recorded relatively extensive populations along Ourimbah Creek and on the 
North Entrance Peninsula. The OEH NSW Wildlife Atlas (2012) identifies 129 records of 
Syzygium paniculatum on the Wyong 1:25,000 map sheet with a total population size of 
approximately 680 individuals, of these approximately 443 individuals are present in the 
locality (10 kilometre radius). Considering the local extent based on the OEH records 
(2012), the proposal would potentially impact up to 2 per cent of the known population 
within the locality, 1 per cent of the know population within the Wyong 1:25,000 map sheet 
and even less of the wider population including individuals in the Gosford and Lake 
Macquarie areas. 

Habitat for Syzygium paniculatum in the study area is currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. Further 
fragmentation of habitats as a result of the proposal is not expected to be significant 
considering the current high level of habitat fragmentation. 

Considering the individuals in the proposal area are likely to have been planted, and the 
relatively extensive naturally occurring populations of Syzygium paniculatum in the 
locality, it is considered unlikely the local population would be placed at risk of extinction 
as a result of the proposal. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

There is no official recovery plan or threat abatement plan for these species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 
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All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to this threatened flora species are discussed 
below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Syzygium paniculatum 

Considering the small proportion of Syzygium paniculatum being removed relatively to the 
distribution within the Wyong Shire, the more extensive areas of potential habitat 
surrounding the study area and the retaining of individuals where applicable, the Proposal 
is not expected to lead to a long-term decrease in the size of the local population. 

Threatened Fauna 
Grey-headed Flying Fox  

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The expected direct impacts associated with the proposed intersection upgrade includes 
nectar and pollen producing tree species including several Paperbarks (Melaleuca 
species) and Wattles (Acacia species).There would minimal impacts to mature favoured 
feed trees such as Forest Red Gum (Eucalyptus tereticornis) and Swamp Mahogany 
(Eucalyptus robusta). There would be some minor impacts to the area of planted Flooded 
Gum (Eucalyptus grandis) however trees in this area are of medium size and are unlikely 
to produce significant foraging resources for this species.   
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There are no roost camps in the study area and habitat in the study area is limited to 
foraging resources. Potential habitat supporting favoured tree species comprise the native 
vegetation communities supporting larger Paperbarks and Wattles capable of producing 
foraging resources comprising a total of 0.43 hectares of potential habitat in various states 
of ecological condition. 

Larger areas of better quality habitat are present in the locality which provides foraging 
and potential roost sites. The proposal would have a short to medium term impact on a 
very small proportion of the available habitat for this species in the locality. Similar 
foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification.  

Considering the small potential impact and extensive areas of foraging habitat 
surrounding the proposal area there would be a negligible impact to this species. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 
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ii. whether an area of habitat is likely to become fragmented or isolated from 
other areas of habitat as a result of the proposed action; and 

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

There are no roost camps in the study area and habitat in the study area is limited to 
foraging resources. Potential habitat supporting favoured tree species comprise the native 
vegetation communities supporting larger Paperbarks and Wattles capable of producing 
foraging resources comprising a total of 0.43 hectares of potential habitat in various states 
of ecological condition. 

Similar foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. The activity would not isolate or fragment habitat due to the existing levels of 
fragmentation, the small scale of the disturbance and this species can fly large distances 
to access scattered resources. 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. The 
proposal to minimise clearing and protect native vegetation where possible would reduce 
to a degree the long-term effects of ad hoc land clearance and in particular habitat 
fragmentation and destruction and loss or disruption of ecological function. This need has 
been recognised by the Proponent and the recommendations made in the report are 
devised to achieve minimal impacts on vegetation. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

There is a draft national recovery plan for Grey-headed Flying Fox. The aims and 
objectives of this plan include the protection and conservation of land and habitat 
considered important for life-cycle activities including roosting, foraging and breeding. The 
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proposal to minimise clearing and protect large trees in particular the result of no clearing 
of favoured feed trees. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to threatened Grey headed Flying Fox species 
are discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Conclusion – Grey-headed Flying Fox 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. 

Tree-roosting microbats  

 Eastern False Pipistrelle (Falsistrellus tasmaniensis) 

 Eastern Freetail-bat (Mormopterus norfolkensis) 

 Greater Broad-nosed Bat (Scoteanax rueppellii) 

 Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) 
 

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as 
microbat species would forage over a range of habitats including disturbed and cleared 
grasslands. Direct impacts comprise approximately 0.67 hectares of native vegetation 
communities, 1.54 hectares of planted vegetation and 0.54 hectares of exotic vegetation.  
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Larger areas of better quality habitat are present in the locality which provide foraging and 
roosting habitat for microbats. None of the trees to be removed contained hollow cavities 
and the activity would not remove roosting habitat. The impact is on the potential habitat 
of insect prey for the assessed bat species. The proposal would have a short to medium 
term impact on a very small proportion of the available habitat for these species in the 
locality. Similar foraging attributes for the assessed species would remain following 
completion of the proposal with only slight modification.  

Considering the small potential impact and extensive areas of foraging habitat 
surrounding the proposal area there would be negligible impact to these species. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 
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The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as 
microbat species would forage over a range of habitats including disturbed and cleared 
grasslands. Direct impacts comprise approximately 0.67 hectares of native vegetation 
communities, 1.54 hectares of planted vegetation and 0.54 hectares of exotic vegetation.  

Similar foraging attributes for the assessed species would remain following completion of 
the proposed intersection upgrade and the activity would not isolate or fragment habitat 
due to the existing levels of fragmentation, the small scale of the disturbance and the fact 
that bats can fly large distances to access scattered resources. 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. The 
proposal to minimise clearing and protect native vegetation where possible would reduce 
to a degree the long-term effects of ad hoc land clearance and in particular habitat 
fragmentation and destruction and loss or disruption of ecological function. This need has 
been recognised by the Proponent and the recommendations made in the report are 
devised to achieve minimal impacts on vegetation. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

Whilst no recovery plan has been prepared for the assessed species, there is an Action 
Plan for Australian Bats (Environment Australia 1999) and a list of Priority Action 
Statements for threatened microbats provided by the OEH under the TSC Act, the aims 
and objectives of these plans include the protection and conservation of land and habitat 
considered important for life-cycle activities including roosting, foraging and breeding. The 
proposal to minimise clearing and protect large trees in particular the result of no clearing 
of hollow-bearing trees is considered consistent with these objectives.  

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 
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All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to threatened tree-dwelling microbat species are 
discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Removal of dead wood and dead trees  

There are limited areas of dead wood on the ground and no significant dead trees which 
provide habitat were recorded. Woody debris would be reused where possible in 
landscaping activities (refer to Section 5). 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Tree-roosting Microbats 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. 

Cave-roosting microbats 

 Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis) 

 Large-eared Pied Bat (Chalinolobus dwyeri) 
 Little Bent-wing Bat (Miniopterus australis) 

 Southern Myotis (Myotis macropus) 
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(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as 
microbat species would forage over a range of habitats including disturbed and cleared 
grasslands. Direct impacts comprise approximately 0.67 hectares of native vegetation 
communities, 1.54 hectares of planted vegetation and 0.54 hectares of exotic vegetation.  

Larger areas of better quality habitat are present in the locality which provide foraging and 
roosting habitat for microbats. The activity would not remove roosting habitat such as 
caves, culverts, existing pipe culverts under Wyong Road and the bridge structure over 
Tuggerah Creek.  An additional pipe culvert would be constructed beneath Wyong Road 
which may function as roosting habitat for these species in the future.  

The impact is on the potential habitat of insect prey for the assessed bat species. The 
proposal would have a short to medium term impact on a very small proportion of the 
available habitat for these species in the locality. Similar foraging attributes for the 
assessed species would remain following completion of the proposal with only slight 
modification. Considering the small potential impact and extensive areas of foraging 
habitat surrounding the proposal area there would be negligible impact to these species. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 
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(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

The assessed cave-roosting microbat species would not be reliant on the habitat from the 
proposal area for roosting or breeding life-cycle events.  Site usage for foraging purposes 
is expected to occur, but would be very minor.   

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as 
microbat species would forage over a range of habitats including disturbed and cleared 
grasslands. Direct impacts comprise approximately 0.67 hectares of native vegetation 
communities, 1.54 hectares of planted vegetation and 0.54 hectares of exotic vegetation.  

Similar foraging attributes for the assessed species would remain following completion of 
the proposed upgrade and the activity would not isolate or fragment habitat due to the 
small scale of the disturbance scattered locations and the fact that bats can fly large 
distances to access scattered resources. 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. The 
proposal to minimise clearing and protect native vegetation where possible would reduce 
to a degree the long-term effects of ad hoc land clearance and in particular habitat 
fragmentation and destruction and loss or disruption of ecological function. This need has 
been recognised by the proponent and the recommendations made in the report are 
devised to achieve minimal impacts on vegetation. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No assessment under this part is required.  No areas of critical habitat relate to the study 
area. 
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(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

Whilst no recovery plan has been prepared for the assessed species, there is an Action 
Plan for Australian Bats (Environment Australia 1999) and a list of Priority Action 
Statements for threatened microbats provided by the OEH under the TSC Act, the aims 
and objectives of these plans include the protection and conservation of land and habitat 
considered important for life-cycle activities including roosting, foraging and breeding. The 
proposal to minimise clearing and protect large trees in particular the result of no clearing 
of hollow-bearing trees is considered consistent with these objectives.  

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to threatened cave-dwelling microbat species 
are discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Removal of dead wood and dead trees  

There are limited areas of dead wood on the ground and no significant dead trees which 
provide habitat were recorded. Woody debris would be reused where possible in 
landscaping activities (refer to Section 5). 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Cave-roosting Microbats 
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The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. 

Glossy Black-cockatoo  

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The expected direct impacts associated with the proposed intersection upgrade includes 
marginal foraging habitat only, with no hollow trees present for nesting. Foraging habitat is 
limited to Swamp Oak (Casuarina glauca) which is a marginal feed-tree species. There 
are no favoured tree species (Allocasuarina species) present in the study area. 

Potential habitat supporting marginal feed tree species comprise the natural and planted 
vegetation communities supporting Swamp Oak comprising impacts to a total of 1.69 
hectares of potential habitat in various condition, if which approximately 80 per cent is 
roadside plantings dominated by Swamp Oak. 

Larger areas of better quality habitat are present in the locality which provides foraging 
and potential nest trees. The proposal would have a short to medium term impact on a 
very small proportion of the available habitat for this species in the locality. Similar 
foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. Considering the small potential impact and extensive areas of foraging 
habitat surrounding the proposal area there would be a negligible impact to this species. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

SINCLAIR KNIGHT MERZ     
 
NB11462-NEM-RP-0004_BiodiversityAssess_2013_02_05 V1.docx 127 



ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 

The expected direct impacts associated with the proposed intersection upgrade includes 
marginal foraging habitat only, with no hollow trees present for nesting. Foraging habitat is 
limited to Swamp Oak (Casuarina glauca) which is a marginal feed-tree species. There 
are no favoured tree species (Allocasuarina species) present in the study area. 

Similar foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. The activity would not isolate or fragment habitat due to the existing levels of 
fragmentation, the small scale of the disturbance and this species can fly large distances 
to access scattered resources. 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting and nesting habitat and that it is 
widespread surrounding the disturbance area. It is highly likely that foraging activity would 
continue at the site and surrounding areas following construction over the medium to long-
term. The proposal to minimise clearing and protect native vegetation where possible 
would reduce to a degree the long-term effects of ad hoc land clearance and in particular 
habitat fragmentation and destruction and loss or disruption of ecological function. This 
need has been recognised by the Proponent and the recommendations made in the report 
are devised to achieve minimal impacts on vegetation. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 
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No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

No specific recovery plans or threat abatement plans are relevant to this species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to Glossy Black-cockatoo are discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Conclusion – Glossy Black-cockatoo 

The habitat to be removed is not likely to be important or unique to this species, based on 
the fact that it does not constitute a nesting habitat and that it is widespread surrounding 
the disturbance area. It is highly likely that foraging activity would continue at the site and 
surrounding areas following construction over the medium to long-term. 

Little Lorikeet  

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The expected direct impacts associated with the proposed intersection upgrade includes 
nectar and pollen producing tree species including several Paperbarks (Melaleuca 
species) and Wattles (Acacia species).There would be minimal impacts to mature 
favoured feed trees such as Forest Red Gum (Eucalyptus tereticornis) and Swamp 
Mahogany (Eucalyptus robusta). There would be some minor impacts to the area of 
planted Flooded Gum (Eucalyptus grandis) however trees in this area are of medium size 
and are unlikely to produce significant foraging resources for this species.   
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There are no hollow trees suitable for roosting and nesting in the study area and habitat in 
the study area is limited to foraging resources. Potential habitat supporting favoured tree 
species comprise the native vegetation communities supporting larger Paperbarks and 
Wattles capable of producing foraging resources comprising a total of 0.43 hectares of 
potential habitat in various states of ecological condition. 

Larger areas of better quality habitat are present in the locality which provides foraging 
and potential roost and nest trees. The proposal would have a short to medium term 
impact on a very small proportion of the available habitat for this species in the locality. 
Similar foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. Considering the small potential impact and extensive areas of foraging 
habitat surrounding the proposal area there would be a negligible impact to this species. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

ii. whether an area of habitat is likely to become fragmented or isolated from 
other areas of habitat as a result of the proposed action; and 
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iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 

There are no hollow trees suitable for roosting and nesting in the study area and habitat in 
the study area is limited to foraging resources. Potential habitat supporting favoured tree 
species comprise the native vegetation communities supporting larger Paperbarks and 
Wattles capable of producing foraging resources comprising a total of 0.43 hectares of 
potential habitat in various states of ecological condition. 

Similar foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. The activity would not isolate or fragment habitat due to the existing levels of 
fragmentation, the small scale of the disturbance and this species can fly large distances 
to access scattered resources. 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting and nesting habitat and that it is 
widespread surrounding the disturbance area. It would be highly likely that foraging 
activity would continue at the site and surrounding areas following construction over the 
medium to long-term. The proposal to minimise clearing and protect native vegetation 
where possible would reduce to a degree the long-term effects of ad hoc land clearance 
and in particular habitat fragmentation and destruction and loss or disruption of ecological 
function. This need has been recognised by the Proponent and the recommendations 
made in the report are devised to achieve minimal impacts on vegetation. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

No specific recovery plans or threat abatement plans are relevant to this species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 
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All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to Little Lorikeet are discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Conclusion – Little Lorikeet 

The habitat to be removed is not likely to be important or unique to this species, based on 
the fact that it does not constitute a roosting/nesting habitat and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. 

Varied Sittella  

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as this 
species would potentially forage for insects over a range of habitats. Direct impacts 
comprise approximately 0.67 hectares of native vegetation communities, 1.54 hectares of 
planted vegetation and 0.54 hectares of exotic vegetation. There are potential nesting 
opportunities for this species in the study area, however given the small patch size, the 
level of disturbance, potential for predation and limited foraging opportunities is 
considered unlikely that Varied Sittella would nest in the proposal area.  

Larger areas of better quality habitat are present in the locality which provides greater 
higher quality foraging opportunities. The proposal would have a short to medium term 
impact on a very small proportion of the available habitat for this species in the locality. 
Similar foraging attributes for this species would be re-instated as part of the landscaping 
following completion of the proposal with only slight modification. Considering the small 
potential impact and extensive areas of foraging habitat surrounding the proposal area 
there would be a negligible impact to this species. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
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endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality 

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as this 
species would potentially forage for insects over a range of habitats. Direct impacts 
comprise approximately 0.67 hectares of native vegetation communities, 1.54 hectares of 
planted vegetation and 0.54 hectares of exotic vegetation. There are potential nesting 
opportunities for this species in the study area, however given the small patch size, the 
level of disturbance, potential for predation and limited foraging opportunities is 
considered unlikely that Varied Sittella would nest in the proposal area.  

Similar foraging attributes for this species would be re-instated as part of the landscaping 
following completion of the proposal with only slight modification. The activity would not 
isolate or fragment habitat due to the existing levels of fragmentation, the small scale of 
the disturbance and this species can fly large distances to access scattered resources. 
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The habitat to be removed is not likely to be important or unique to the assessed species, 
and it is highly likely that foraging activity would continue at the site and surrounding areas 
following construction over the medium to long-term. The proposal to minimise clearing 
and protect native vegetation where possible would reduce to a degree the long-term 
effects of ad hoc land clearance and in particular habitat fragmentation and destruction 
and loss or disruption of ecological function. This need has been recognised by the 
Proponent and the recommendations made in the report are devised to achieve minimal 
impacts on vegetation. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

No specific recovery plans or threat abatement plans are relevant to this species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to Varied Sittella are discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction.  

Removal of dead wood and dead trees  

There are limited areas of dead wood on the ground and no significant dead trees which 
provide habitat were recorded. Woody debris would be reused where possible in 
landscaping activities (refer to Section 5). 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
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garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Varied Sittella 

The habitat to be removed is not likely to be important or unique to this species, 
considering it is widespread surrounding the disturbance area. It is highly likely that 
foraging activity would continue at the site and surrounding areas following construction 
over the medium to long-term. 

Wetland Birds  

 Australasian Bittern (Botaurus poiciloptilus) 
 Australian Painted Snipe (Rostratula australis) 
 Black Bittern (Ixobrychus flavicollis) 
 Comb-crested Jacana (Irediparra gallinacea) 
 Black-necked Stork  (Ephippiorhynchus asiaticus) 

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
threatened wetland bird species. Habitats in the study area are possibly too disturbed for 
these species due to the surrounding urban developments and associated runoff. The 
small patch size and level of inundation also makes these habitats potentially vulnerable 
to predators and largely unsuitable to the majority of wetland bird species.  

Considering the small patch size of the habitats, the levels of ecological disturbance and 
potential vulnerability to predators, it is considered unlikely that the extent of habitat loss 
would result in an adverse effect on the life cycle of these species, such that a viable local 
population would be placed at risk of extinction. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 
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No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
threatened wetland bird species.   

Habitat for wetland birds in the study area is currently highly fragmented from existing 
development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. There 
is also some level of connectivity between the northern and southern sides of Wyong 
Road to the west of the Pacific Highway through existing pipe culverts, and the addition of 
an additional pipe culvert would somewhat increase connectivity between these patches 
of Freshwater Wetland. Further fragmentation of habitats as a result of the proposal is not 
expected to be significant considering the current high level of habitat fragmentation. 

Habitats in the study area are possibly too disturbed for these species due to the 
surrounding urban developments and associated runoff. The small patch size and level of 
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inundation also makes these habitats potentially vulnerable to predators and largely 
unsuitable to the majority of wetland bird species. It is likely that existing populations of 
these species in the locality would utilise the much larger remnants of swamp 
forest/wetland vegetation in the locality. It is therefore considered unlikely that a local 
population of any of these wetland bird species are dependent on the habitat of the study 
area for their survival in the locality. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

No specific recovery plans or threat abatement plans are relevant to these species. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to threatened wetland bird species are discussed 
below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Removal of dead wood and dead trees  

There are limited areas of dead wood on the ground and no significant dead trees which 
provide habitat were recorded. Woody debris would be reused where possible in 
landscaping activities (refer to Section 5). 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
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abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Threatened Wetland Birds 

Habitats in the study area are possibly too disturbed for these species due to the 
surrounding urban developments and associated runoff. The small patch size and level of 
inundation also makes these habitats potentially vulnerable to predators and largely 
unsuitable to the majority of wetland bird species. It is likely that existing populations of 
these species in the locality would utilise the much larger remnants of swamp 
forest/wetland vegetation in the locality. It is therefore considered unlikely that a local 
population of any of these wetland bird species are dependent on the habitat of the study 
area for their survival in the locality. 

Large Forest Owls 

 Masked Owl (Tyto novaehollandiae) 

 Powerful Owl (Ninox strenua) 

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

These two species are known to occupy very large territories particularly in fragmented 
areas, which is a reflection of their high mobility and diversity of prey species taken. Whilst 
the two species are known to occasionally roost by day in dense thickets of vegetation or 
foliage there nesting requirements are more specialised being totally dependent on 
suitably large tree-hollows generally found in the trunks of tall and mature trees.  

Their dependence on this specific habitat feature restricts the local distribution of the 
species at least for breeding life-cycle requirements and highlights their vulnerability to 
increased clearing and fragmentation. Generally foraging territory is more widespread and 
may occur throughout a variety of habitat types depending on the species, with the 
Powerful Owl ranging from swamp forest to wet and dry sclerophyll, preferably with wet 
gullies for roosting and the Masked Owl favouring the more open forest and woodland 
types for foraging, particularly on the edge of open lands such as agricultural lands.  

Opportunistic searches were carried out at all times during the field surveys for the 
presence of suitable tree-hollows (potential nest sites) for these birds. These are absent 
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from the study area. As the incidence of potential roost / nest hollows in the study area is 
absent it was not considered unlikely that the proposal would constitute a significant 
impact on local populations of these species. 

As mentioned the foraging needs of these species are meet by occupying large territories 
and any expected use of the study area would most likely be on occasion as other large 
areas of comparable foraging habitat also occur in the locality.  

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as 
microbat species would forage over a range of habitats including disturbed and cleared 
grasslands. Direct impacts comprise approximately 0.67 hectares of native vegetation 
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communities, 1.54 hectares of planted vegetation and 0.54 hectares of exotic vegetation. 
Clearing for the proposal would involve some removal of native vegetation that would 
comprise potential hunting and possible roosting habitat. However no potential nest 
hollows were identified. 

The proposal to minimise clearing and protect native vegetation where possible would 
reduce to a degree the long-term effects of ad hoc land clearance and in particular habitat 
fragmentation and destruction and loss or disruption of ecological function.  This need has 
been recognised by the Proponent and the recommendations made in the report devised 
to achieve minimal impacts on the habitat of threatened large forest owls.  

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No assessment under this Part is required.  No areas of critical habitat relate to the study 
area. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

A recovery plan has been prepared for the Large Forest Owls (DECC 2006). Priority 
actions for these species include the protection and management of known and potential 
habitat, particularly roosting habitat, and breeding sites including known nest sites and 
large hollow-bearing trees or caves which provide potential roost and nest sites. This 
would include large fragments of high quality woodland and forest habitat particularly 
comprising old growth or mature tree cover and connectivity to other habitats. The 
proposal and recommended mitigation measures are consistent with these objectives in 
particular the fact that no nest sites or hollow-bearing trees would be removed. 

(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to threatened large forest owls are discussed 
below. 

Clearing 
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The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Removal of dead wood and dead trees  

There are limited areas of dead wood on the ground and no significant dead trees which 
provide habitat were recorded. Woody debris would be reused where possible in 
landscaping activities (refer to Section 5). 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Large Forest Owls 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting/nesting site and that it is 
widespread surrounding the disturbance area. It is highly likely that foraging activity would 
continue at the site and surrounding areas following construction over the medium to long-
term. 

Wallum Froglet 

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

The Proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest, floodplain forest and wetland vegetation with suitable to marginal habitat 
attributes for Wallum Froglet.  Habitats in the study area are possibly too disturbed for this 
species due to the urban run-off and potential presence of saline sub soils, particularly 
within areas swamp oak forest.  
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Areas of habitat for this species would remain following construction with only 0.67 
hectares of the 3.71 hectares of potential habitat in the study area being impacted. The 
small patch size, limited connectivity and levels of ecological disturbance suggest that 
habitats in the study area are relatively marginal for Wallum Froglet. It is likely that existing 
populations in the locality would utilise the much larger remnants of swamp forest/wetland 
vegetation in the locality. It is therefore considered unlikely that a local population of 
Wallum Froglet is dependent on the habitat of the study area for their survival in the 
locality. 

Based on the above information, it is considered unlikely that the extent of habitat loss 
would result in an adverse effect on the life cycle of these species, such that a viable local 
population would be placed at risk of extinction. 

(b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

i. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

i. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

ii. whether an area of habitat is likely to become fragmented or isolated from 
other areas of habitat as a result of the proposed action; and 
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iii. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

The Proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest, floodplain forest and wetland vegetation with suitable to marginal habitat 
attributes for Wallum Froglet.  Areas of habitat for this species would remain following 
construction with only 0.67 hectares of the 3.71 hectares of potential habitat in the study 
area being impacted.  

Habitat for Wallum Froglet in the study area is currently highly fragmented from existing 
development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. There 
is also some level of connectivity between the northern and southern sides of Wyong 
Road to the west of the Pacific Highway through existing pipe culverts, and the addition of 
an additional pipe culvert would somewhat increase connectivity between these patches 
of Freshwater Wetland. Further fragmentation of habitats as a result of the proposal is not 
expected to be significant considering the current high level of habitat fragmentation. 

Habitats in the study area are possibly too disturbed for this species due to the urban run-
off and potential presence of saline sub soils, particularly within areas swamp oak forest. 
The small patch size, limited connectivity and levels of ecological disturbance suggest that 
habitats in the study area are relatively marginal for Wallum Froglet. It is likely that existing 
populations in the locality would utilise the much larger remnants of swamp forest/wetland 
vegetation in the locality. It is therefore considered unlikely that a local population of 
Wallum Froglet is dependent on the habitat of the study area for their survival in the 
locality. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

No specific recovery plans or threat abatement plans are relevant to these species. 
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(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to Wallum Froglet are discussed below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Removal of dead wood and dead trees  

There are limited areas of dead wood on the ground and no significant dead trees which 
provide habitat were recorded. Woody debris would be reused where possible in 
landscaping activities (refer to Section 5). 

Chytrid fungus  

There is a small potential for infection of amphibians with chytrid fungus resulting in 
chytridiomycosis/Infection of frogs by amphibian chytrid causing the disease 
chytridiomycosis. Mitigation measures would be implemented. 

Weed Invasion 

The proposal could potentially involve the listed key threatening processes for the 
invasion of native vegetation by Lantana camara, exotic vines and scramblers, escaped 
garden plants and exotic perennial grasses. Weed species are currently in high 
abundance within the study area including in threatened ecological communities. Weed 
management should be implemented during construction to limit the spread of exotic 
weed species, including appropriate disposal of exotic vegetative material and 
propagules.  

Conclusion – Wallum Froglet 

Habitats in the study area are possibly too disturbed for this species due to the urban run-
off and potential presence of saline sub soils, particularly within areas swamp oak forest. 
The small patch size, limited connectivity and levels of ecological disturbance suggest that 
habitats in the study area are relatively marginal for Wallum Froglet. It is likely that existing 
populations in the locality would utilise the much larger remnants of swamp forest/wetland 
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vegetation in the locality. It is therefore considered unlikely that a local population of 
Wallum Froglet is dependent on the habitat of the study area for their survival in the 
locality. 

Green and Golden Bell Frog 

(a)  In the case of a threatened species, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction. 

On the basis of similar habitat types being present in the creek and drainage areas of the 
site and known historical records of this species in the region, the Green and Golden Bell 
Frog is considered to have a low to moderate chance of occurring, despite not being 
detected from the diurnal surveys on the site. 
 
If present the species would be associated with the vegetated wetland and creek area 
running adjacent to the site and continuing off-site into adjoining habitats. The proposal 
would have minimal impact on these potential habitats, through around a removal of 600 
square metres of swamp forest and minor disturbance within the creekline. The potential 
habitats are currently impacted by altered run-off from the road including foreign 
chemicals and nutrient and may account for the high density of aquatic reeds and rushes 
and observed low water quality. Further work on this intersection is considered unlikely to 
significantly increase or alter this current disturbance regime. If indeed present, the 
proposal was therefore unlikely to further add to adverse affects on the life-cycle of this 
species beyond what is currently already occurring. 

 (b)  In the case of an endangered population, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to 
be placed at risk of extinction. 

No consideration under this part of the assessment is required. 

(c)  In the case of an endangered ecological community, whether the action 
proposed: 

iii. is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or 
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iv. is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

No consideration under this part of the assessment is required. 

(d) In relation to the habitat of a threatened species, population or ecological 
community: 

iv. the extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and 

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

vi. the importance of the habitat to be removed, modified fragmented or isolated 
to the long-term survival of the species, population or ecological community 
in the locality, 

Areas of habitat for this species would remain following construction with only 0.67 
hectares of the 3.71 hectares of potential habitat in the study area being impacted. The 
small patch size, limited connectivity and levels of ecological disturbance suggest that 
habitats in the study area are only very marginal for Green and Golden Bell Frog. It is 
likely that existing populations in the locality would utilise the much larger remnants of 
swamp forest/wetland vegetation in the locality. It is therefore considered unlikely that a 
local population of Green and Golden Bell Frog is dependent on the habitat of the study 
area for their survival in the locality. 

Based on the above information, it is considered unlikely that the extent of habitat loss 
would result in an adverse effect on the life cycle of these species, such that a viable local 
population would be placed at risk of extinction. 

(e)  whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly). 

No consideration under this part of the assessment is required. 

(f)  whether the action proposed is consistent with the objectives or actions 
of a recovery plan or threatened abatement plan 

The proposal would not impact on a known population or identified critical area for the 
Green and Golden Bell Frog and does not affect the recovery plan objectives for this 
species. 
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(g)  whether the action proposed constitutes or is part of a threatening 
process or is likely to result in the operation of, or increase the impact of, a key 
threatening process. 

All key threatening processes relevant to the proposal are listed in Table 4-3, and the 
main key threatening processes relevant to Green and Golden Bell Frog are discussed 
below. 

Clearing 

The proposal would involve clearing of native vegetation and therefore involve the 
operation of a key threatening process. A total of 0.67 hectares of native vegetation 
communities would be removed and or temporarily disturbed during construction. 

Chytrid fungus  

There is a small potential for infection of amphibians with chytrid fungus resulting in 
chytridiomycosis/Infection of frogs by amphibian chytrid causing the disease 
chytridiomycosis. Mitigation measures would be implemented. 

Conclusion – Green and Golden Bell Frog 

Habitats in the study area are possibly too disturbed for this species due to the urban run-
off and potential presence of saline sub soils, particularly within areas swamp oak forest. 
The small patch size, limited connectivity and levels of ecological disturbance suggest that 
habitats in the study area are only very marginal for Green and Golden Bell Frog. It is 
likely that existing populations in the locality would utilise the much larger remnants of 
swamp forest/wetland vegetation in the locality. It is therefore considered unlikely that a 
local population of Green and Golden Bell Frog is dependent on the habitat of the study 
area for their survival in the locality. Further work on this intersection is considered 
unlikely to significantly increase or alter this current disturbance regime. If indeed present, 
the proposal would therefore be unlikely to further add to adverse affects on the life-cycle 
of this species beyond what is currently already occurring. 

 

C.2 Commonwealth Environment Protection and Biodiversity Conservation Act, 
1999 

Vulnerable Flora 
This assessment deals specifically with the significance of impacts from the proposed 
development on the nationally vulnerable Melaleuca biconvexa. 
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Melaleuca biconvexa 

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

The distribution of Melaleuca biconvexa in the study area is associated with planted and 
naturally occurring individuals. Of the estimated 2000+ individuals estimated to be present 
in the study area, the proposal would impact up to 137 individuals comprising 
approximately 7 per cent of the individuals in the study area. The 137 stems counted 
include around 28 saplings, 97 immature stems and 12 mature stems. Some of the 
saplings and immature tree stems may be suckers of the large mature trees identified. As 
such it is difficult to ascertain the exact number of individual trees that would be impacted 
by the proposal, however based on count alone the number would comprise less than 
seven per cent of the estimated 2000 plus individuals estimated to be present in the study 
area, Individuals would however be avoided and protected where practical and therefore 
potential impacts to Melaleuca biconvexa would be likely to be reduced to four large 
mature stems and up to 75 immature stems. 

Of the 2.65 hectares of potential habitat for Melaleuca biconvexa in the study area, the 
proposed upgrade would result in impacts to up to 0.43 hectares or 14 per cent. However, 
Duncan (2002) mapped approximately 371.5 hectares of Melaleuca biconvexa within 
Wyong Shire. As such, the distribution of Melaleuca biconvexa within the study area 
comprises 0.11 per cent of this mapped distribution within Wyong Shire. 

Melaleuca biconvexa is often associated with disturbed areas (Scott Duncan, Wyong 
Shire Council pers. com.) and often grows within disturbed swamp forest communities 
such as areas within the study area. Therefore it is anticipated that any direct clearing of 
Melaleuca biconvexa or areas around specimens would potentially result in the vegetative 
regeneration of the species, which could be retained within the easement.  

The clearing activities would be supervised by a qualified ecologist to flag areas of 
Melaleuca biconvexa and other ecologically important attributes, so that these areas can 
be retained and protected where applicable. To mitigate potential impacts to this species 
the landscaping for the proposal would incorporate plantings of Melaleuca biconvexa. 

Considering the small proportion of Melaleuca biconvexa being removed relatively to the 
distribution within the Wyong Shire, the more extensive areas of potential habitat 
surrounding the study area and the retaining of individuals where applicable, the Proposal 
is not expected to lead to a long –term decrease in the size of the local population. 

2. Reduce the area of occupancy of an important population 
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Of the 2.65 hectares of potential habitat for Melaleuca biconvexa in the study area, the 
proposed upgrade would result in impacts to up to 0.43 hectares. Duncan (2002) mapped 
approximately 371.5 hectares of Melaleuca biconvexa within Wyong Shire. The 
distribution of Melaleuca biconvexa within the study area comprises 0.11 per cent of this 
mapped distribution within Wyong Shire. 

3. Fragment an existing important population into two or more populations 

Habitat for Melaleuca biconvexa in the study area is currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. Further 
fragmentation of habitats as a result of the proposal is not expected to be significant 
considering the current high level of habitat fragmentation. 

4.  Adversely affect habitat critical to the survival of the species? 

Habitat critical to the survival of a species refers to areas that are necessary: 

 For activities such as foraging, breeding, roosting, or disposal; 

 For the long-term maintenance of the species including the maintenance of other 
species essential to the survival of the species, such as pollinators; 

 To maintain genetic diversity and long-term evolutionary development; or 

 For the reintroduction of populations or recovery of the species. 

Duncan (2002) has undertaken a major study into the distribution and ecology of 
Melaleuca biconvexa in Wyong Shire. Approximately 70 per cent of the local population 
occurs under private ownership, 30 per cent on land owned by Wyong Shire Council and 
10 per cent is under the control of various state agencies (Duncan 2002). Of the 70 per 
cent under private ownership (approximately 258.5 hectares) 45.3 per cent is under local 
land use zonings which offer a high degree of conservation security (Duncan 2002). 
Considering a large proportion of the Melaleuca biconvexa population resides in lands 
owned by Wyong Shire Council and lands zoned for environmental protection, and the 
relatively small number of plants in the study area, the proposal is unlikely to impact an 
area of habitat critical to the survival of the species.  

5. Disrupt the breeding cycle of an important population 

The breeding cycle of Melaleuca biconvexa includes pollination by insects, mammals and 
birds as well as wind pollination facilitating genetic flow between small local populations. 
The potential impact represents a small proportion of the local population considering the 
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large clusters of Melalueca biconvexa surrounding the study area and in the wider locality 
and is unlikely to disrupt the breeding cycle of the local population.  

Melaleuca biconvexa is often associated with disturbed areas (Scott Duncan, Wyong 
Shire Council pers. com.) and often grows within disturbed swamp forest communities 
such as areas within the study area. Therefore it is anticipated that any direct clearing of 
Melaleuca biconvexa or areas around specimens would potentially result in the vegetative 
regeneration of the species, which could be retained within the easement.  

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

Melaleuca biconvexa is often associated with disturbed areas (Scott Duncan, Wyong 
Shire Council pers. com.) and often grows within disturbed swamp forest communities 
such as areas within the study area. Therefore it is anticipated that any direct clearing of 
Melaleuca biconvexa or areas around specimens would potentially result in the vegetative 
regeneration of the species, which could be retained within the easement.  

7. Result in invasive species that are harmful to an endangered species becoming 
established in the endangered species habitat. 

The proposal could potentially result in the spread of invasive species such as Lantana 
camara, exotic vines and scramblers, and exotic perennial grasses. Weed management 
should be implemented during construction to limit the spread of exotic weed species, 
including appropriate disposal of exotic vegetative material and propagules (refer to 
Section 5.3).   

8.  Introduce disease that may cause the species to decline 

Several pathogens known from NSW have potential to impact on biodiversity as a result 
their movement and infection during construction of the proposal. Of these three are listed 
as a key threatening process under either the EPBC Act and/or TSC Act including: 

• Dieback caused by Phytophora (Root Rot; EPBC Act and TSC Act). 

• Infection of frogs by amphibian chytrid fungus causing the disease 
chytridiomycosis (EPBC Act and TSC Act). 

• Introduction and establishment of exotic Rust Fungi of the order Pucciniales on 
plants of the family Myrtaceae (TSC Act). 

The potential for pathogens to occur should be considered a high likelihood and treated as 
a risk during construction. The risk is especially high in construction areas affecting 
waterways (refer to Table 4-2). 
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9. Interferes substantially with the recovery of the species 

Considering the small proportion of habitat proposed for removal in the study area it is 
unlikely that the proposal would substantially interfere with the recovery of Melaleuca 
biconvexa.  
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Endangered Flora 
This assessment deals specifically with the significance of impacts from the proposed 
development on the nationally endangered Syzygium paniculatum. 

Syzygium paniculatum 

1. Lead to a long-term decrease in the size of a population. 

Syzygium paniculatum appears to be planted in the study area, however several larger 
individuals are present which may be part of a naturally occurring population. Given the 
small size and isolated nature of Syzygium paniculatum populations, all areas of known 
habitat are considered to be significant for the species.  

There are approximately 10 individuals known from the study area of which approximately 
50 per cent are suspected to be naturally occurring would be impacted from the proposal. 
However given the presence of planted on the existing batter of Wyong Road in this area, 
all individuals have potentially originated from plantings undertaken as part of previous 
road upgrades. 

There is limited data relating to the local population size and the area of occupancy in the 
locality. Payne (1991) recorded relatively extensive populations along Ourimbah Creek 
and on the North Entrance Peninsula. The OEH NSW Wildlife Atlas (2012) identifies 129 
records of Syzygium paniculatum on the Wyong 1:25,000 map sheet with a total 
population size of approximately 680 individuals, of these approximately 443 individuals 
are present in the locality (10 kilometre radius). Considering the local extent based on the 
OEH records (2012), the proposal would potentially impact up to 2 per cent of the known 
population within the locality, 1 per cent of the know population within the Wyong 1:25,000 
map sheet and even less of the wider population including individuals in the Gosford and 
Lake Macquarie areas. 

The clearing activities would be supervised by a qualified ecologist to flag areas of 
Syzygium paniculatum and other ecologically important attributes, so that these areas can 
be retained and protected where applicable. To mitigate potential impacts to this species 
the landscaping for the proposal would incorporate plantings of Syzygium paniculatum. 

Considering the individuals in the proposal area are likely to have been planted, and the 
relatively extensive naturally occurring populations of Syzygium paniculatum in the 
locality, it is considered unlikely the local population would be placed at risk of extinction 
as a result of the proposal. 

2. Reduce the area of occupancy of the species 
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There is limited data relating to the local population size and the area of occupancy in the 
locality. Payne (1991) recorded relatively extensive populations along Ourimbah Creek 
and on the North Entrance Peninsula. The OEH NSW Wildlife Atlas (2012) identifies 129 
records of Syzygium paniculatum on the Wyong 1:25,000 map sheet with a total 
population size of approximately 680 individuals, of these approximately 443 individuals 
are present in the locality (10 kilometre radius). Considering the local extent based on the 
OEH records (2012), the proposal would potentially impact up to 2 per cent of the known 
population within the locality, 1 per cent of the know population within the Wyong 1:25,000 
map sheet and even less of the wider population including individuals in the Gosford and 
Lake Macquarie areas. 

3. Fragment an existing population into two or more populations 
Habitat for Syzygium paniculatum in the study area is currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
connectivity is along Tuggerah Creek adjacent to the eastern side of the rail corridor which 
has some connectivity in a north-south direction under the bridge on Wyong Road. Further 
fragmentation of habitats as a result of the proposal is not expected to be significant 
considering the current high level of habitat fragmentation. 

4. Adversely affect habitat critical to the survival of the species? 

Habitat critical to the survival of a species refers to areas that are necessary: 

 For activities such as foraging, breeding, roosting, or disposal; 

 For the long-term maintenance of the species including the maintenance of other 
species essential to the survival of the species, such as pollinators; 

 To maintain genetic diversity and long-term evolutionary development; or 

 For the reintroduction of populations or recovery of the species. 

Given the presence of planted individuals on the existing batter of Wyong Road in this 
area, all individuals have potentially originated from plantings undertaken as part of 
previous road upgrades. The habitat these individuals are occurring in is highly disturbed 
and is in a regenerating state and/or is part of landscaping of the existing Wyong Road. 
Larger areas of alluvial forest habitats in the locality are present, with 1,168 hectares of 
alluvial forest being mapped in the locality (NPWS 2003). In consideration of the above it 
is unlikely that the study area supports habitat is critical to the survival of the species. 

5. Disrupt the breeding cycle of a population 
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There is limited data relating to the local population size and the area of occupancy in the 
locality. Payne (1991) recorded relatively extensive populations along Ourimbah Creek 
and on the North Entrance Peninsula. The OEH NSW Wildlife Atlas (2012) identifies 129 
records of Syzygium paniculatum on the Wyong 1:25,000 map sheet with a total 
population size of approximately 680 individuals, of these approximately 443 individuals 
are present in the locality (10 kilometre radius). Considering the local extent based on the 
OEH records (2012), the proposal would potentially impact up to 2 per cent of the known 
population within the locality, 1 per cent of the know population within the Wyong 1:25,000 
map sheet and even less of the wider population including individuals in the Gosford and 
Lake Macquarie areas. 

Considering the individuals in the proposal area are likely to have been planted, the re-
establishment of individuals as part of the proposal landscaping, and the relatively 
extensive naturally occurring populations of Syzygium paniculatum in the locality, it is 
considered unlikely that the proposal would disrupt the breeding cycle of any local 
populations. 

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

The habitat available for Syzygium paniculatum in the study area is highly disturbed, and 
there is a high likelihood of all individuals being introduced to the area as plantings. Larger 
areas of alluvial forest habitats in the locality are present, with 1,168 hectares of alluvial 
forest being mapped in the locality (NPWS 2003).  

7. Result in invasive species that are harmful to an endangered or critically 
endangered species becoming established in the endangered or critically 
endangered species habitat. 

The proposal could potentially result in the spread of invasive species such as Lantana 
camara, exotic vines and scramblers, and exotic perennial grasses. Weed management 
should be implemented during the construction to limit the spread of exotic weed species, 
including appropriate disposal of exotic vegetative material and propagules (refer to 
Section 5.3).   

8. Introduce disease that may cause the species to decline 

Several pathogens known from NSW have potential to impact on biodiversity as a result 
their movement and infection during construction of the proposal. Of these three are listed 
as a key threatening process under either the EPBC Act and/or TSC Act including: 

• Dieback caused by Phytophora (Root Rot; EPBC Act and TSC Act). 
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• Infection of frogs by amphibian chytrid fungus causing the disease 
chytridiomycosis (EPBC Act and TSC Act). 

• Introduction and establishment of exotic Rust Fungi of the order Pucciniales on 
plants of the family Myrtaceae (TSC Act). 

The potential for pathogens to occur should be considered a high likelihood and treated as 
a risk during construction. The risk is especially high in construction areas affecting 
waterways (refer to Table 4-2). 

9. Interferes substantially with the recovery of the species 

Considering the small proportion of habitat proposed for removal in the study area it is 
unlikely that the proposal would substantially interfere with the recovery of Syzygium 
paniculatum. 

Vulnerable Fauna 
This assessment deals specifically with the significance of impacts from the proposed 
development on the nationally vulnerable Large-eared Pied-bat, Green and Golden Bell 
Frog, Australian Painted Snipe and the Grey-headed Flying Fox. These species 
potentially utilise habitat that may be affected by the proposed activity. All remaining 
threatened fauna species are considered either not to occur in the study area, or the 
habitat is only very marginal in extent and quality and there would be no impacts on 
suitable habitat resulting from the proposed activities.  
 
Large-eared pied Bat 

1. Lead to a long-term decrease in the size of an important population of a species. 
No natural or artificial caves, tunnels or similar structures would be destroyed and any use 
of the available forest habitats by these species would be for foraging purposes only and 
there would be no impact on roosting or breeding life cycle activities.  

Larger areas of better quality habitat are present in the locality which provide foraging and 
roosting habitat for microbats. None of the trees to be removed contained hollow cavities 
and the activity would not remove roosting habitat. The impact is on the potential habitat 
of insect prey for the assessed bat species. The proposal would have a short to medium 
term impact on a very small proportion of the available habitat for these species in the 
locality. Similar foraging attributes for the assessed species would remain following 
completion of the proposed upgrade.  

Considering the small potential impact and extensive areas of foraging habitat 
surrounding the proposal area there would be negligible impact to this species. 
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2. Reduce the area of occupancy of an important population 

The expected direct impacts associated with the proposed intersection upgrade includes 
natural occurring vegetation communities as well as planted and exotic vegetation, as 
microbat species would forage over a range of habitats including disturbed and cleared 
grasslands. Direct impacts comprise approximately 0.67 hectares of native vegetation 
communities, 1.54 hectares of planted vegetation and 0.54 hectares of exotic vegetation.  

Similar foraging attributes for the assessed species would remain following completion of 
the proposed upgrade and the activity would not isolate or fragment habitat due to the 
small scale of the disturbance scattered locations and the fact that bats can fly large 
distances to access scattered resources. 

3. Fragment an existing important population into two or more populations 

Similar foraging attributes for the assessed species would remain following completion of 
the proposed upgrade and the activity would not isolate or fragment habitat due to the 
small scale of the disturbance scattered locations and the fact that bats can fly large 
distances to access scattered resources. 

4. Adversely affect habitat critical to the survival of the species? 

No natural or artificial caves, tunnels or similar structures would be destroyed and any use 
of the available forest habitats by these species would be for foraging purposes only and 
there would be no impact on roosting or breeding life cycle activities.  

5. Disrupt the breeding cycle of an important population 

The assessed cave-roosting microbat species would not be reliant on the habitat from the 
proposal area for roosting or breeding life-cycle events.  Site usage for foraging purposes 
is expected to occur, but would be very minor.   

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

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas immediately following disturbance and over the medium to 
long-term. The proposal to minimise clearing and protect native vegetation where possible 
would reduce to a degree the long-term effects of ad hoc land clearance and in particular 
habitat fragmentation and destruction and loss or disruption of ecological function. This 
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need has been recognised by the Proponent and the recommendations made in the report 
devised to achieve minimal impacts on vegetation. 

7.  Result in invasive species that are harmful to a vulnerable species becoming 
established in the threatened species habitat. 

Weeds have been recorded throughout the study area. The implementation of weed 
management actions (refer to Section 5.3) are required to target any weed invasions 
which could arise from the proposal would significantly reduce the potential impacts of 
weed species. 

8. Introduce disease that may cause the species to decline 

It is unlikely that any diseases associated with microbat species would be introduced as a 
result of the proposal.  

9. Interferes substantially with the recovery of the species 

The proposal would not conflict with the recovery actions proposed for the Large-eared 
Pied Bat and would involve minimal impact to the potential habitat for this species in the 
regional area. 

Grey-headed Flying Fox 

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

The expected direct impacts associated with the proposed intersection upgrade includes 
nectar and pollen producing tree species including several Paperbarks (Melaleuca 
species) and Wattles (Acacia species).There would minimal impacts to mature favoured 
feed trees such as Forest Red Gum (Eucalyptus tereticornis) and Swamp Mahogany 
(Eucalyptus robusta). There would be some minor impacts to the area of planted Flooded 
Gum (Eucalyptus grandis) however trees in this area are of medium size and are unlikely 
to produce significant foraging resources for this species.   

There are no roost camps in the study area and habitat in the study area is limited to 
foraging resources. Potential habitat supporting favoured tree species comprise the native 
vegetation communities supporting larger Paperbarks and Wattles capable of producing 
foraging resources comprising a total of 0.43 hectares of potential habitat in various states 
of ecological condition. 

Larger areas of better quality habitat are present in the locality which provides foraging 
and potential roost sites. The proposal would have a short to medium term impact on a 
very small proportion of the available habitat for this species in the locality. Similar 
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foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. Considering the small potential impact and extensive areas of foraging 
habitat surrounding the proposal area there would be a negligible impact to this species. 

2. Reduce the area of occupancy of an important population 

There are no roost camps in the study area and habitat in the study area is limited to 
foraging resources. Potential habitat supporting favoured tree species comprise the native 
vegetation communities supporting larger Paperbarks and Wattles capable of producing 
foraging resources comprising a total of 0.43 hectares of potential habitat in various states 
of ecological condition. 

3. Fragment an existing important population into two or more populations 

Similar foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. The activity would not isolate or fragment habitat due to the existing levels of 
fragmentation, the small scale of the disturbance and this species can fly large distances 
to access scattered resources. 

4. Will the action adversely affect habitat critical to the survival of the species? 

The nearest Grey-headed Flying-fox (GHFF) colony is at Avoca on the Central Coast, 
NSW.  Avoca is around 18 kilometres to the southeast from the study area which has 
been known to support population numbers greater than 30 000 individuals. Therefore, 
the foraging resources within the study area meet the criteria for habitat critical to the 
survival of the species outlined in the Draft National Recovery Plan for the GHFF (DECC 
2009).  

Potential habitat supporting favoured tree species comprise the native vegetation 
communities supporting larger Paperbarks and Wattles capable of producing foraging 
resources. Potential impacts to areas of habitat critical to the survival of the species are 
limited to a total of 0.43 hectares of potential habitat in various states of ecological 
condition. Impacts to important feed trees such as Forest Red Gum (Eucalyptus 
tereticornis) will be limited to several juvenile trees which are not currently mature enough 
to provide abundant pollen and nectar resources. Similar foraging attributes for this 
species would be re-instated as part of the landscaping including feed-tree species 
following completion of the proposal with only slight modification. 
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Larger areas of better quality habitat are present in the locality which provides foraging 
resources and potential roost sites. The proposal would have a short to medium term 
impact on a very small proportion of the available habitat for this species in the locality. 

5. Disrupt the breeding cycle of an important population 

There are no roost camps in the study area, therefore Grey-headed Flying-fox would not 
be reliant on the habitat from the proposal area for roosting or breeding life-cycle events. 
Habitat in the study area is limited to foraging resources. 

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

Similar foraging attributes for this species would be re-instated as part of the landscaping 
including feed-tree species following completion of the proposal with only slight 
modification. The activity would not isolate or fragment habitat due to the existing levels of 
fragmentation, the small scale of the disturbance and this species can fly large distances 
to access scattered resources. 

The habitat to be removed is not likely to be important or unique to the assessed species, 
based on the fact that it does not constitute a roosting site and that it is widespread 
surrounding the disturbance area. It is highly likely that foraging activity would continue at 
the site and surrounding areas following construction over the medium to long-term. The 
proposal to minimise clearing and protect native vegetation where possible would reduce 
to a degree the long-term effects of ad hoc land clearance and in particular habitat 
fragmentation and destruction and loss or disruption of ecological function. This need has 
been recognised by the Proponent and the recommendations made in the report are 
devised to achieve minimal impacts on vegetation. 

7. Result in invasive species that are harmful to a vulnerable species becoming 
established in the threatened species habitat. 

Weeds have been recorded throughout the study area. The implementation of weed 
management actions (refer to Section 5.3) are required to target any weed invasions 
which could arise from the proposal would significantly reduce the potential impacts of 
weed species. 

8. Introduce disease that may cause the species to decline 

It is unlikely that any diseases associated with Grey-headed flying-fox would be 
introduced as a result of the proposal.  

9.  Interferes substantially with the recovery of the species 
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There is a draft national recovery plan for Grey-headed Flying Fox. The aims and 
objectives of this plan include the protection and conservation of land and habitat 
considered important for life-cycle activities including roosting, foraging and breeding. The 
proposal to minimise clearing and protect large trees in particular the result of no clearing 
of favoured feed trees. 

Australian Painted Snipe 

1. Lead to a long-term decrease in the size of an important population of a species. 
The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
Australian Painted Snipe. Habitats in the study area are possibly too disturbed for 
Australian Painted Snipe due to the surrounding urban development and associated 
runoff. The small patch size and limited foraging habitat such as mud-flats also makes 
these habitats largely unsuitable for the Australian Painted Snipe.  

Considering the small patch size of the habitats, the levels of ecological disturbance, 
limited foraging opportunities and potential vulnerability to predators, it is considered 
unlikely that the extent of habitat loss would lead to a long-term decrease in the size of an 
important population. 

2. Reduce the area of occupancy of an important population 

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
Australian Painted Snipe.   

Habitats in the study area are possibly too disturbed for these species due to the small 
patch size and level of habitat fragmentation with surrounding urban development and 
associated runoff. It is likely that existing populations of this species in the locality would 
utilise the much larger remnants of swamp forest/wetland vegetation in the locality. It is 
therefore considered unlikely that the proposal would reduce the area of occupancy for 
Australian Painted Snipe. 

3. Fragment an existing important population into two or more populations 

Habitat for Australian Painted Snipe in the study area is currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
habitat connectivity is along Tuggerah Creek adjacent to the eastern side of the rail 
corridor which has some connectivity in a north-south direction under the bridge on 
Wyong Road. There is also some level of connectivity between the northern and southern 
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sides of Wyong Road to the west of the Pacific Highway through existing pipe culverts, 
and the addition of an additional pipe culvert would somewhat increase connectivity 
between these patches of Freshwater Wetland. Further fragmentation of habitats as a 
result of the proposal is not expected to be significant considering the current high level of 
habitat fragmentation. 

Considering the above and the high mobility of this species the proposal is unlikely to 
fragment an existing important population of Australian Painted Snipe into two or more 
populations. 

4. Adversely affect habitat critical to the survival of the species? 

Habitat critical to the survival of a species refers to areas that are necessary: 

 For activities such as foraging, breeding, roosting, or disposal; 

 For the long-term maintenance of the species including the maintenance of other 
species essential to the survival of the species, such as pollinators; 

 To maintain genetic diversity and long-term evolutionary development; or 

 For the reintroduction of populations or recovery of the species. 

Habitats in the study area are possibly too disturbed for Australian Painted Snipe due to 
the surrounding urban development and associated runoff. The small patch size and 
limited foraging habitat such as mud-flats also makes these habitats largely unsuitable for 
the Australian Painted Snipe.  It is likely that existing populations of Australian Painted 
Snipe in the locality would utilise the much larger remnants of swamp forest/wetland 
vegetation in the locality. It is therefore considered unlikely that a local population of 
Australian Painted Snipe is dependent on the habitat of the study area for survival in the 
locality. Considering the general absence of critical habitat features for Australian Painted 
Snipe in the study area, the proposal is unlikely to adversely affect habitat critical to the 
survival of Australian Painted Snipe. 

5. Disrupt the breeding cycle of an important population 

Australian Painted Snipe nests on the ground amongst tall reed-like vegetation near water 
and is therefore vulnerable to predators such as cats and foxes. The small patch size and 
limited vegetation cover around the edges of the wetland areas provide limited nesting 
opportunities to breed in the study area. Potential breeding habitat is likely to be more 
suitable in larger wetland patches in the locality with greater vegetation cover and 
protection from predators. Considering the limited nesting opportunities in the study area, 
the proposal is unlikely to disrupt the breeding cycle of Australian Painted Snipe. 
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6. Modify, remove, or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline. 

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
Australian Painted Snipe. This removal represents a small proportion of the habitat 
available in the locality. Additionally habitats in the study area are possibly too disturbed 
for Australian Painted Snipe due to the surrounding urban development, the small patch 
size and level of inundation also makes these habitats potentially vulnerable to predators 
and largely unsuitable for the Australian Painted Snipe. Considering the small area of 
potential habitat being impacted and the limited habitat qualities for Australian Painted 
Snipe the proposal is unlikely to impact habitat to the extent that the species will decline.  

7.  Result in invasive species that are harmful to a vulnerable species becoming 
established in the threatened species habitat. 

Weeds have been recorded throughout the study area. The implementation of weed 
management actions (refer to Section 5.3) are required to target any weed invasions 
which could arise from the proposal would significantly reduce the potential impacts of 
weed species. 

8. Introduce disease that may cause the species to decline 

Several pathogens known from NSW have potential to impact on biodiversity as a result 
their movement and infection during construction of the proposal. Some of these are listed 
as a key threatening process under either the EPBC Act and/or TSC Act including: 

• Dieback caused by Phytophora (Root Rot; EPBC Act and TSC Act). 

• Introduction and establishment of exotic Rust Fungi of the order Pucciniales on 
plants of the family Myrtaceae (TSC Act). 

The potential for pathogens to occur should be considered a high likelihood and treated as 
a risk during construction. The risk is especially high in construction areas affecting 
waterways (refer to Table 4-2). 

9. Interferes substantially with the recovery of the species 

Considering the small proportion of habitat proposed for removal in the study area it is 
unlikely that the proposal would substantially interfere with the recovery of Australian 
Painted Snipe. 
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Green and Golden Bell Frog 

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

There is no evidence to suggest that an important population exists at the site. There are 
historical records of Green and Golden Bell Frog from the region, however the habitats in 
the study area were identified as only very marginal for this species, and individuals were 
not identified from the targeted field survey. 

Habitats in the study area are possibly too disturbed for this species due to the urban run-
off and potential presence of saline sub soils, particularly within areas swamp oak forest. 
The small patch size, limited connectivity and levels of ecological disturbance suggest that 
habitats in the study area are only very marginal for Green and Golden Bell Frog. It is 
likely that existing populations in the locality would utilise the much larger remnants of 
swamp forest/wetland vegetation in the locality. It is therefore considered unlikely that a 
local population of Green and Golden Bell Frog is dependent on the habitat of the study 
area for their survival in the locality. Further work on this intersection is considered 
unlikely to significantly increase or alter this current disturbance regime. If indeed present, 
the proposal would therefore be unlikely to further add to adverse affects on the life-cycle 
of this species beyond what is currently already occurring. 

2. Reduce the area of occupancy of an important population 

There is no evidence to suggest that an important population exists at the site and the site 
contains only marginal habitat for this species.   The intersection upgrade would remove 
about 0.67 hectares of the 3.71 hectares of marginal habitat available for this species (18 
per cent) and not reduce the occupancy of an important population.  

3. Fragment an existing important population into two or more populations 

The areas of identified potential habitat, albeit marginal for this species are fragmented in 
their existing state, and any further upgrades would be along the edge of the existing 
infrastructure. 

4. Will the action adversely affect habitat critical to the survival of the species? 

The habitat has been identified as only very marginal for this species and is negatively 
affected by run-off and weed invasion. It is not an area of critical or unique habitat for the 
Green and Golden Bell Frog. 

5. Disrupt the breeding cycle of an important population 
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It is unlikely that breeding occurs at this location, the condition of the habitat is low and 
only marginal for the Green and Golden Bell Frog. If a breeding population is present, 
than construction works during spring-summer may have a temporary, short term impact 
on breeding activities.  

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

There is no evidence to suggest that an important population exists at the site and the site 
contains only marginal habitat for this species.   The intersection upgrade would remove 
approximately 0.67 hectares of the 3.71 hectares of marginal habitat available for this 
species (18 per cent) and not significantly reduce or isolate habitat for this species. The 
existing habitat is already fragmented.  

7. Result in invasive species that are harmful to a vulnerable species becoming 
established in the threatened species habitat. 

Weeds have been recorded throughout the study area. The implementation of weed 
management actions (refer to Section 5.3) are required to target any weed invasions 
which could arise from the proposal would significantly reduce the potential impacts of 
weed species. 

While the Plague Minnow was not directly observed in this location, it is highly likely that 
the species occurs. The intersection upgrade in itself would not lead to the introduction of 
Plague Minnow. 

8. Introduce disease that may cause the species to decline 

There is a small potential for infection of amphibians with chytrid fungus resulting in 
chytridiomycosis/Infection of frogs by amphibian chytrid causing the disease 
chytridiomycosis. Mitigation measures would be implemented. 

9. Interferes substantially with the recovery of the species 

The proposal would not impact on a known population or identified critical area for the 
Green and Golden Bell Frog and does not affect the recovery plan objectives for this 
species. 

Endangered Fauna 
This assessment deals specifically with the significance of impacts from the proposed 
development on the nationally endangered Australasian Bittern. 

Australasian Bittern  
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1. Lead to a long-term decrease in the size of a population 

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
Australasian Bittern. Habitats in the study area are possibly too disturbed for Australasian 
Bittern due to the surrounding urban development and associated runoff. The small patch 
size and level of inundation also makes these habitats potentially vulnerable to predators 
and largely unsuitable for the Australasian Bittern.  

Considering the small patch size of the habitats, the levels of ecological disturbance and 
potential vulnerability to predators, it is considered unlikely that the extent of habitat loss 
would lead to a long-term decrease in the size of an important population. 

2. Reduce the area of occupancy of a population 

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
Australasian Bittern.   

Habitats in the study area are possibly too disturbed for these species due to the small 
patch size and level of habitat fragmentation with surrounding urban developments and 
associated runoff. It is likely that existing populations of this species in the locality would 
utilise the much larger remnants of swamp forest/wetland vegetation in the locality. It is 
therefore considered unlikely that the proposal would reduce the area of occupancy for 
Australasian Bittern. 

3. Fragment an existing population into two or more populations 

Habitat for Australasian Bittern in the study area is currently highly fragmented from 
existing development and habitat disturbance with limited connectivity. The main zone of 
habitat connectivity is along Tuggerah Creek adjacent to the eastern side of the rail 
corridor which has some connectivity in a north-south direction under the bridge on 
Wyong Road. There is also some level of connectivity between the northern and southern 
sides of Wyong Road to the west of the Pacific Highway through existing pipe culverts, 
and the addition of an additional pipe culvert would somewhat increase connectivity 
between these patches of Freshwater Wetland. Further fragmentation of habitats as a 
result of the proposal is not expected to be significant considering the current high level of 
habitat fragmentation. 
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Considering the above and the high mobility of this species the proposal is unlikely to 
fragment an existing important population of Australasian Bittern into two or more 
populations. 

4.  Adversely affect habitat critical to the survival of the species? 

Habitat critical to the survival of a species refers to areas that are necessary: 

 For activities such as foraging, breeding, roosting, or disposal; 

 For the long-term maintenance of the species including the maintenance of other 
species essential to the survival of the species, such as pollinators; 

 To maintain genetic diversity and long-term evolutionary development; or 

 For the reintroduction of populations or recovery of the species. 

Habitats in the study area are possibly too disturbed for Australasian Bittern due to the 
surrounding urban development and associated runoff. The small patch size and level of 
inundation also makes these habitats potentially vulnerable to predators and largely 
unsuitable for Australasian Bittern. It is likely that existing populations of Australasian 
Bittern in the locality would utilise the much larger remnants of swamp forest/wetland 
vegetation in the locality. It is therefore considered unlikely that a local population of 
Australasian Bittern is dependent on the habitat of the study area for survival in the 
locality. Considering the general absence of critical habitat features for Australasian 
Bittern in the study area, the proposal is unlikely to adversely affect habitat critical to the 
survival of Australasian Bittern. 

5. Disrupt the breeding cycle of a population 

Australasian Bittern nests in relatively deep, densely vegetated freshwater swamps and 
pools, building its nests under dense cover over shallow water (Marchant and Higgins, 
1990). The small patch size and level of inundation of habitats in the study area are 
largely unsuitable for Australasian Bittern to nest and breed in the study area. Potential 
breeding habitat is likely to be more suitable in larger wetland patches in the locality. 
Therefore the proposal is unlikely to disrupt the breeding cycle of Australasian Bittern. 

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

The proposal would result in the removal/disturbance of approximately 0.67 hectares of 
swamp forest and wetland vegetation with suitable to marginal habitat attributes for 
Australasian Bittern. This removal represents a small proportion of the habitat available in 
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the locality. Additionally habitats in the study area are possibly too disturbed for 
Australasian Bittern due to the surrounding urban development, the small patch size and 
level of inundation also makes these habitats potentially vulnerable to predators and 
largely unsuitable for the Australasian Bittern. Considering the small area of potential 
habitat being impacted and the limited habitat qualities for Australasian Bittern the 
proposal is unlikely to impact habitat to the extent that the species will decline.  

7. Result in invasive species that are harmful to an endangered species becoming 
established in the endangered species habitat. 

The proposal could potentially result in the spread of invasive species such as Lantana 
camara, exotic vines and scramblers, and exotic perennial grasses. Weed management 
would be implemented during construction to limit the spread of exotic weed species, 
including appropriate disposal of exotic vegetative material and propagules (refer to 
Section 5.3).   

8.  Introduce disease that may cause the species to decline 

Several pathogens known from NSW have potential to impact on biodiversity as a result 
their movement and infection during construction of the proposal. Some of these are listed 
as a key threatening process under either the EPBC Act and/or TSC Act including: 

• Dieback caused by Phytophora (Root Rot; EPBC Act and TSC Act). 

• Introduction and establishment of exotic Rust Fungi of the order Pucciniales on 
plants of the family Myrtaceae (TSC Act). 

The potential for pathogens to occur should be considered a high likelihood and treated as 
a risk during construction. The risk is especially high in construction areas affecting 
waterways (refer to Table 4-2). 

9. Interferes substantially with the recovery of the species 

Considering the small proportion of habitat proposed for removal in the study area it is 
unlikely that the proposal would substantially interfere with the recovery of Australasian 
Bittern. 

 

Migratory species 
An area of ‘important habitat’ for a migratory species is: 

• habitat used by a migratory species occasionally or periodically within a region that 
supports an ecologically significant proportion of the population of the species, and/or 
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• habitat that is of critical importance to the species at particular life-cycle stages, 
and/or 

• habitat used by a migratory species which is at the limit of the species range, and/or 

• habitat within an area where the species is declining. 

Listed migratory species cover a broad range of species with different life cycles and 
population sizes. Therefore, what is an ‘ecologically significant proportion’ of the 
population varies with the species. Some factors that should be considered include the 
species’ population status, genetic distinctiveness and species specific behavioural 
patterns (for example, site fidelity and dispersal rates). These factors have been 
considered in the following assessment. 

 

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

No listed migratory bird species (EPBC Act) were identified from the field investigation; 
however several species are considered to exhibit moderate potential to occur (refer 
Table A-3 Appendix A).  

The small and degraded wetland / creek areas provide only marginal habitat for these 
migratory birds species and are very unlikely to support important habitat. This is further 
supported by the small size of the wetland and position in the landscape, being 
intersected by a large and busy road intersection. 

There are no breeding records from the site or surrounds and the extent of habitat 
remaining in the study area would provide sufficient resources to sustain future visitation. 
The proposal would not reduce populations of a migratory species nor substantially 
reduce the extent of potential habitat in the region.  

Result in an invasive species that is harmful to the migratory species becoming 
established in an area of important habitat for the migratory species 

There is no evidence to suggest that an area of important habitat exists in the study area 
for any listed migratory species. Suitable measures would be incorporated into the 
proposal to control the spread of weeds during the construction and operation and these 
are to be detailed in a habitat restoration plan. 

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of 
an ecologically significant proportion of the population of a migratory species 
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There is no evidence to suggest that an area of important habitat exists or that the study 
area is occupied by an ecologically significant proportion of a population of a migratory 
species. 
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