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Glossary 

Allelopathy A chemical that suppresses the germination and/or growth of other plant species 

Assessment of Significance Factors that must be considered to assess whether the proposal is likely to have a 

significant effect on threatened biodiversity. 

Bioregion Bioregions are relatively large land areas characterised by broad, landscape-scale natural 

features and environmental processes that influence the functions of entire ecosystems. 

Clone A group of genetically identical individuals derived from a common ancestor.  

DECCW NSW Department of Environment, Climate Change and Water 

Detritus Loose fragments or grains that have been worn away from rock 

EEC Endangered Ecological Community 

ESD Ecologically Sustainable Development 

Exuviae Cast-off skins or coverings of various organisms including dragonflies. 

Habitat The area or environment where an organism or ecological community normally lives or 

occurs 

Heterogeneous Consisting of dissimilar elements or parts; not homogeneous 

I&I Fisheries Department of Industry & Investment (Fisheries) 

KTP Key Threatened Process 

Landscape The aspect of the land characteristic of a particular region 

Migration The seasonal movement of a complete population of animals from one area to another 

Population A group of organisms, all of the same species which occupies a particular area. 

REF Review of Environmental Factors 

Remnant Surviving vegetation from an earlier time. 

Riparian Relating to or inhabiting the banks of a natural course of water. 

Scientific Research Licence Licence issued under the National Parks and Wildlife Act 1974 to undertake biodiversity 

surveys. 

SIS Species Impact Statement 

Study Area The subject site and any additional areas likely to be affected by the proposal, either 

directly or indirectly taken to include key habitats adjacent to the subject site. 

Study Region The study area and surrounding region. This was taken to be the area within 10km of the 

proposal for database searches.  

Species An interbreeding group of biological organisms which is reproductively isolated from other 

organisms.  

Subject site The area to be directly affected by the proposal taken to include the road pavement, road 

reserve and proposed upgrade areas to 30 metres either side of the Pacific Highway road 

pavement between Glen Road Ourimbah and Railway Crescent Lisarow.  

Taxon / taxa Any group or rank in a biological classification into which related organisms are classified. 
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1 Executive summary 
The subject of this ecological assessment is the proposed Stage 3 upgrade of the Pacific 
Highway from Railway Crescent, Lisarow to Glen Road, Ourimbah. This would involve 
upgrading and widening the Pacific Highway from one lane to two lanes in each direction.  

The Stage 3 upgrade is divided into two sections, Stage 3A and Stage 3B. Stage 3A extends 
from Glen Road in Ourimbah to the Lisarow Cemetery. Stage 3B extends southward from the 
Cemetery, and includes the Pacific Highway/Railway Crescent intersection. The proposal is 
shown in Figure 1 and forms a corridor within a broader study region. 

Two route options are being considered for Stage 3B at the Pacific Highway/Railway Crescent 
intersection. These options are upgrading the: 

 Narara Valley Way Corridor (Options A1/A2). 

 Pacific Highway Corridor (Option B). 

This ecological assessment covers both Stages 3A and 3B, and is one of a range of specialist 
studies that inform a Review of Environmental Factors (REF) prepared for Stage 3A.   

The purpose of this ecological assessment is to provide an ecological analysis of the study 
area. This assessment builds on the Preliminary Environmental Investigation (Environmental 
Assessments, 2008) and considers biodiversity values identified in that report.  

The outcomes of this assessment are to identify, describe, assess and report on ecological 
values within the study area based on existing information, as well as new information obtained 
through comprehensive field investigations undertaken by Hyder. 

The ecological assessment identifies a number of natural values occurring within the study area. 
These natural values are assessed in accordance with State and Commonwealth legislation to 
determine the likely impact of the proposal.  The assessment concludes that two endangered 
ecological communities, and one threatened flora species, may require further consideration 
through the preparation of a Species Impact Statement under NSW legislation, and referral to 
the Federal Government under Commonwealth legislation. This additional assessment would 
only be required for the route Option B under consideration for Stage 3B, and does not relate to 
Stage 3A.  

The assessment makes a number of recommendations to limit the extent of environmental 
impacts. The recommendations are consistent with State and Commonwealth environmental 
planning and policy requirements to integrate the principles of ecologically sustainable 
development, and facilitate a precautionary approach to safeguarding biodiversity. The 
hierarchy of avoid, minimise and compensate has been adopted to further reduce the potential 
for impact from the proposal on the environment. 
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2 Introduction 

2.1 Background 

Improvements to the Pacific Highway between Narara and Ourimbah commenced in 2006. 
Stage 1 upgraded the Dog Trap Road intersection at Ourimbah, and Stage 2 upgraded the 
Pacific Highway between Glen Road and Burns Road at Ourimbah. Both Stages 1 and 2 are 
now complete.  

The Stage 3 proposal extends from Railway Crescent, Lisarow to Glen Road, Ourimbah. The 
proposal involves improving and widening the Pacific Highway from one lane to two lanes in 
each direction.  

Stage 3 is divided into two sections, Stage 3A and Stage 3B. Stage 3A extends from Glen Road 
to the northern end of Lisarow Cemetery. Stage 3B extends southward from the cemetery. The 
study area is shown in Figure 1 and forms a corridor within a broader study region.  

Two route options are being considered for Stage 3B at the Pacific Highway/Railway Crescent 
intersection. These options are upgrading the: 

 Narara Valley Way Corridor (Options A1/A2). 

 Pacific Highway Corridor (Option B). 

These options are consistent with options under investigation for the Stage 4 Pacific Highway 
improvements. Stage 4 is contiguous with Stage 3B to the south, and is situated between 
Manns Road Narara and Railway Crescent, Lisarow. Preliminary design investigations are 
currently underway for Stage 4. 

 
Figure 1 Stage 3 Study Area  
(Source: Hyder GIS) 
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2.2 Purpose and scope 

2.2.1 Key features 

Key features of the Stage 3A and 3B proposals include: 

i. Upgrading the Pacific Highway from the intersection with Railway Crescent at Lisarow, to 
Glen Road at Ourimbah.  

ii. Upgrade Railway Crescent at the Lisarow shops and Dora Street precinct area. 

iii. Upgrade and expand the capacity of the existing bridge over the Main Northern Railway line 
at Lisarow, or provide a new bridge adjacent to the existing bridge. 

iv. Provide twin single span bridges at the location of the existing Cut Rock Creek bridge to 
allow four lanes of traffic on two carriageways. 

v. Expand the wet cell culvert at Cut Rock Creek (south) from two lanes to four lanes. 

vi. Realign the Pacific Highway between Walmsley Road and Lisarow Cemetery to enable four 
lanes.  

2.2.2 Review of Environmental Factors 

The proposed Stage 3A Pacific Highway upgrade is the subject of a Review of Environmental 
Factors (REF). The purpose of the REF is to describe the proposal, document potential impacts 
on the environment, and describe measures to be implemented to reduce or remove 
environmental impacts.  

Stage 3B and Stage 4 will be addressed in subsequent environmental impact assessments.  

2.2.3 Ecological assessment 

This ecological assessment is one of a range of specialist studies that inform the REF.   

The purpose of this ecological assessment is to provide an ecological analysis of the study 
area. This assessment builds on the Preliminary Environmental Investigation, Railway Crescent, 
Lisarow to Glen Road Ourimbah (Environmental Assessments, 2008), and considers 
biodiversity values identified in that report.  

The outcomes of this assessment are to identify, describe, assess and report on ecological 
values within the study area based on existing information as well as new information obtained 
through comprehensive field investigations undertaken by Hyder. 

Objectives of the ecological assessment 

The objectives of this ecological assessment are to: 

i. Identify the effects of the proposal on terrestrial and aquatic flora and fauna species, 
populations, ecological communities and their habitats. 

ii. Conduct an Assessment of Significance to determine if a Species Impact Statement (or 
Statements) is required. 

iii. Consider opportunities for biodiversity conservation and protection of important ecological 
landscape features through sympathetic design options. 

iv. Ensure the principles of ecologically sustainable development (ESD) are integrated into the 
planning phase at the earliest opportunity. ESD is defined as 'using, conserving and 
enhancing the community's resources so that ecological processes, on which life depends, 
are maintained, and the total quality of life, now and in the future, can be increased'.  
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Ecological issues and activities 

Key ecological issues and activities investigated for this assessment include: 

i. Research of all existing information on species listed under the Environment Protection and 
Biodiversity Conservation Act, 1999 (EPBC Act) and to ensure that the study addresses all 
legislative requirements under that Act. 

ii. Research of all existing information on terrestrial and aquatic flora and fauna species, 
populations and ecological communities or their habitats (with separate and specific 
reference to those as listed in Schedules 1, 2 and 3 of the Threatened Species 
Conservation Act, 1995 (TSC Act) and Schedules 4-6A of the Fisheries Management Act, 
1994 (FM Act)) in the vicinity of the proposed activity. 

iii. Review all relevant ecological reports and databases covering the area. 

iv. Identify suitable maps showing locations where threatened species, populations or 
ecological communities are known to exist. 

v. Undertake off field surveys to identify the presence and extent of species, populations and 
ecological communities within and in the vicinity of the study area including: 

 Collection of anecdotal information including local sightings, specialist interest groups 
and indirect evidence of species existence; Collection of field survey data on fauna by 
identification of scratch marks, scats, footprints, nests, and evidence of feeding and 
spot lighting and if warranted, pit traps, elliott traps, mist nets and other specialised 
techniques. 

 Identification of plant species and vegetation associations by representative sampling 
and statistical analysis. 

 Identification of threatened species, populations or ecological communities or their 
habitats in accordance with the TSC Act and the FM Act. 

 Preparation of photographs and a description of the distribution of species, populations 
and ecological communities and their habitats (with separate and specific reference to 
those as listed in Schedules 1, 2 and 3 of the TSC Act, and Schedules 4-6A of the FM 
Act. 

 Identification and classification of vegetation types on a structural basis. 

 Identification of ecological communities and prepare a species list for each. 

 Descriptions of the existing condition of each of the ecological communities; especially 
in relation to the degree of disturbance. 

vi. Assess the impacts of the proposal including: 

 Likely impacts on all fauna and flora species, populations and ecological communities. 

 Identification if any critical habitat in the terms of the TSC Act or the FM Act that would 
be affected. 

 Determination of the presence of threatened species, populations or ecological 
communities or their habitats and if present undertake an assessment of the 
significance of the impacts of the proposed activity in accordance with Section 5A of the 
EP&A Act. 

 Determination of the implications and requirements of the NSW Fisheries “Policy and 
Guidelines – Aquatic Habitat Management and Fish Conservation, 1998”, “Policy and 
Guidelines for Bridges, Roads, Causeways, Culverts and Similar Structures 1999”, and 
the FM Act.  



Pacific Highway Upgrade—Stages 3A and 3B - Railway Crescent Lisarow to Glen Road Ourimbah 
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 5
 

vii. Propose ameliorative measures to reduce the extent of impacts of the proposed activity on 
all species and/or communities, in accordance with a hierarchy of “avoid, minimise, and 
compensate: 

 Identify any measures that would avoid impacts (e.g. route options, alignment options, 
design details etc). 

 Identify measures to minimise impacts that cannot be avoided and assess the likely 
effectiveness of those measures. Include waterway measures to facilitate the passage 
of fish, in accordance with NSW Fisheries Policy and Guidelines. 

 Provide information for design and location of proposed measures to minimise impacts. 

 Provide details of any monitoring required to assess the success of measures to 
minimise impacts. 

 Describe opportunities for improvement of habitat adjacent to existing roads in the study 
area; and if necessary, consider the possibility and cost effectiveness of providing 
compensatory areas of habitat, particularly when avoidance or minimisation of impacts 
is not a practicable or cost effective option.  

vii. Comment on the relationship of the findings to the principles of ecologically sustainable 
development in Schedule 2 of the Environmental Planning and Assessment Regulation, 
2000 to consider: 

 Presence of threatened flora species and their habitat or threatened ecological 
communities. 

 Presence of threatened fauna species and their habitat. 

 Presence of protected fauna species. 

 Identification of dominant vegetation types. 

 Distribution of natural, regrowth and disturbed vegetation within the study area. 

 Micro habitat features in the terrestrial landscape such as tree hollows, flowering or 
fruiting plants, logs and leaf litter. 

 Watercourses, wetlands or other permanently inundated areas. 

 Presence of native aquatic or semi-aquatic species. 

 Habitat features within or around the watercourse such as snags, rocky substrate and 
riffle areas. 

 Presence of noxious weeds. 

2.3 Study area and setting 

2.3.1 Study area 

The study area is located approximately 60 kilometres north of the Sydney CBD, and 10 
kilometres north of Gosford within the Sydney Basin Bioregion (Thackway & Cresswell, 1995) 
as shown in Figure 2. The study area includes the Pacific Highway carriageway between 
Railway Crescent Lisarow and Glen Road Ourimbah, the surrounding roadside environment as 
well as nearby habitat components.  
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Figure 2 Study Area Location Map 
(Source: Hyder GIS) 

2.3.2 Environmental setting 

The study area is a heterogeneous landscape comprising infrastructure and utilities such as 
roads and power lines, cleared areas, parklands commercial and residential areas.  The 
urban/residential interface consists of highly modified and disturbed bushland habitats and 
includes a weedy riparian corridor along Cut Rock Creek. The study area also has remnant 
patches of native bushland in good condition which includes freshwater wetlands and paper 
bark and eucalypt forests. 

The study area is situated in the Central Coast botanical subdivision of Anderson (1961) and 
the Hornsby Plateau subdivision of Bembrick (1973). The geology comprises consolidated 
sediments of the Triassic Hawkesbury and Narrabeen series (Bell, 2004) as well as 
unconsolidated alluvial soils along Cut-Rock Creek.  The variety of sedimentary soil landscapes 
contribute to a diversity of vegetation which includes up to eight regionally described plant 
communities (Bell, 2004). Plant assemblages and communities in the study area provide 
habitats for a range of fauna which contribute to important biodiversity values recognised at 
local, regional, State and Commonwealth levels.  

Biodiversity values in the study area contribute to local and landscape scale environmental 
patterns and processes such as the water cycle, mineral cycle, energy flow and species 
succession.  Biodiversity is an important consideration in its own right, and due to the important 
social weighting accorded through State and Commonwealth legislation.  The potential for the 
proposal to impact on biodiversity values is assessed under Section 5 of this assessment. 

Operationally the study area falls within the Central Coast region of the RTA, and is situated 
within both the Wyong Shire Council (north of Teralba Street) and Gosford City Council (south 
of Teralba Street).   
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2.4 Relevant legislation 

Relevant environmental legislation considered in this assessment includes: 

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

 Threatened Species Conservation Act 1995 (TSC Act), and Threatened Species 
Conservation Amendment Act 2002 (TSA Act). 

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

 Fisheries Management Act 1994 (FM Act). 

 National Parks and Wildlife Act 1974 (NPW Act). 

2.5 Relevant guidelines 

Policy and guidelines for fish friendly waterway crossings  

Cut Rock Creek is considered to be a Class 2 waterway according to the classification by 
Fairfull & Witheridge (2003). Waterway classes are shown in Table 1. 

Table 1 Waterway classification 

Waterway class Class description 

Class 1 Major fish habitat. Major permanently or intermittently flowing waterway, habitat of 

a threatened fish species. 

Class 2 Moderate fish habitat. Named permanent or intermittent stream, creek or waterway 

with clearly defined bed and banks with semi - permanent to permanent waters in 

pools or in connected wetland areas. Marine or freshwater aquatic vegetation is 

present. Known fish habitat and/or fish observed inhabiting the area. 

Class 3 Minimal fish habitat. Named or unnamed waterway with intermittent flow and 

potential refuge, breeding or feeding areas for some aquatic fauna. Semi - 

permanent pools form within the waterway or adjacent wetlands after a rain event. 

Otherwise, any minor waterway that interconnects with wetlands or recognised 

aquatic habitats. 

Source: NSW I&I Fisheries, Fairfull & Witheridge (2003). 

Inappropriate developments near waterways 

Potential impacts resulting from inappropriate developments near waterways include:  

 Disturbance to the stream bed and bank of the waterway. 

 Creation of long-term barriers to fish movement. 

 Bed and bank erosion. 

 Continuing pollution from erosion and sedimentation. 

It is important to consider potential impacts on native aquatic or semi-aquatic species by 
adhering to guidelines relating to developments in or adjacent to waterways and riparian areas 
and incorporating ecologically sensitive design criteria. Examples of key guidelines include: 

 Policy and Guidelines for Fish Friendly Waterway Crossings. 

 "Why do Fish Need to Cross the Road? Fish Passage Requirements for Waterway 
Crossings" (Fairfull and Witheridge 2003). 

 Policy and Guidelines for Aquatic Habitat Management and Fish Conservation (I&I 
Fisheries, 1999). 
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2.6 State Environmental Planning Policies 

2.6.1 SEPP 14—Coastal Wetlands 

SEPP 14 aims to ensure that coastal wetlands are preserved and protected.  

No SEPP 14 Coastal Wetlands are present within the study area. The closest SEPP 14 Coastal 
Wetlands to the Study Area are located approximately eight kilometres to the south at the 
confluence of Narara Creek with Brisbane Water, as shown in Figure 3. 

 
Figure 3 SEPP 14 Coastal Wetlands within the Gosford LGA 

(Source: SEPP 14) 

2.6.2 SEPP 44—Koala Habitat Protection 

SEPP 44 aims to encourage the conservation and management of areas of natural vegetation 
that provide habitat for koalas to ensure a permanent free-living population over their present 
range, and reverse the current trend of koala population decline.  

The SEPP aims to conserve and manage koala habitat by: 

 Requiring the preparation of plans of management before development consent can be 
granted in relation to areas of core koala habitat. 

 Encouraging the identification of areas of core habitat. 

 Encouraging the inclusion of areas of core koala habitat in environment protection zones. 

Southern extent of 
proposal 

SEPP 14 Wetlands 
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The SEPP applies to both Wyong and Gosford LGAs. Part 2 of the SEPP lists requirements for 
a consent authority when considering a development application on land greater than one 
hectare. The proposal does not require development consent, and as such the provisions of 
SEPP 44 do not apply to the proposal. Despite this, the proposal has been considered and 
assessed according to the principles of SEPP 44.  

The SEPP defines ‘core koala habitat’ and ‘potential koala habitat’. Potential koala habitat is 
native trees of the species listed in Schedule 2 of the SEPP constitute at least 15% of the total 
number of trees in the upper or lower strata of the tree component.   

The Study Area is not considered to contain any core koala habitat or potential koala habitat 
within the meaning of the policy. The koala food tree identified in the Study Area listed in 
Schedule 2 is Swamp Mahogany (Eucalyptus robusta). Swamp Mahogany is unlikely to 
comprise 15% of the total number of trees in any parts of the study area. The land is assessed 
as not being of core habitat due to the absence of breeding females, any recent sightings of and 
historical records of a koala population. 

On this basis, further assessment or a koala management plan are not required for the 
proposal. 

2.7 Key Threatening Processes 

Relevant Key Threatening Processes listed under State and Commonwealth legislation were 
reviewed during the desktop review, for assessment during field investigations. 

Ten Key Threatening Processes potentially relating to the proposal were identified and targeted 
for verification during the field investigation. These are shown in Table 2 and considered in the 
context of the proposal in sections 5.1.5 and 5.2.5 of this assessment. 

Table 2 Key Threatening Processes 

No. TSC Act 1995 Schedule 3 

1 Clearing of native vegetation. 

2 Invasion, establishment and spread of Lantana (Lantana camara). 

3 Removal of dead wood and dead trees 

4 Loss of Hollow-bearing Trees. 

5 Alteration to the natural flow regimes of rivers, streams, floodplains & wetlands. 

6 Predation by Gambusia holbrooki Girard, 1859 (plague minnow or mosquito fish) 

 FM Act Schedule 6 

7 The Removal of Large Woody Debris from NSW Rivers and Streams 

8 Degradation of native riparian vegetation along New South Wales water courses 

9 Installation and operation of instream structures and other mechanisms that alter natural flow 

regimes of rivers and streams 

 EPBC Act 1999 Section 183 

10 Land clearance 
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3 Methodology 
The objectives of this assessment are to identify the effects and potential effects of the proposal 
on terrestrial and aquatic flora and fauna species, populations, ecological communities and their 
habitats. In particular this includes: 

 Vegetation communities. 

 Endangered ecological communities. 

 Threatened flora and fauna. 

 Protected flora and fauna.  

 Regional habitat connectivity. 

 Habitat components. 

 Watercourses, wetlands and naturally inundated areas. 

 Presence of native aquatic or semi-aquatic species. 

 Presence of noxious weeds. 

 Listed key threatening processes. 

 Commonwealth legislation (EPBC Act) listed: 

 Migratory species. 

 Wetlands of international significance. 

 Commonwealth marine environment. 

 World Heritage properties. 

 National Heritage places. 

 Nationally listed threatened ecological communities. 

 Nuclear actions. 

The methods selected to undertake this assessment included: 

 Desktop review of existing information. 

 Field Investigations. 

3.1 Desktop review of existing information 

3.1.1 Database review 

A database review of existing biodiversity information was undertaken in December 2008, and 
updated in February 2011. This included: 

 The Wildlife Atlas of NSW managed by the NSW Department of Environment and Climate 
Change (DECCW) http://wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp. A 
separate DECCW data request was submitted to account for all native flora and fauna 
recorded on the DECCW records data base for the 1:100 000 Gosford Map Sheet 9131. 
This was checked against the DECCW Threatened Species, Populations and Ecological 
Communities database, and the DECCW Biobanking database. 

 ‘Birdata’ managed by Birds Australia: http://www.birdata.com.au/maps.vm. 

 ‘Plantnet’ managed by the Botanic Gardens Trust: http://plantnet.rbgsyd.nsw.gov.au/. 
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 The Protected Matters Search Tool managed by the Australian Government Department 
of Sustainability, Environment, Water, Population and Communities: 
http://www.environment.gov.au/erin/ert/epbc/index.html. 

 Noxious weed declarations for the Gosford and Wyong LGAs from the Department of 
Industry and Investment: http://www.dpi.nsw.gov.au/agriculture/pests-
weeds/weeds/noxweed. 

 Records viewer of fish species from the Department of Industry and Investment: 
http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer.  

These databases provide historical location information on protected native and threatened 
species, populations and ecological communities listed under State and Commonwealth 
legislation. The results of these searches are summarised in section 4 of this assessment. 

3.1.2 Literature review 

A number of existing ecological reports were reviewed as part of this assessment, including: 

 Pacific Highway-Narara to Lisarow Route Feasibility Study Summary Report, Parsons 
Brinckerhoff, 2007. 

 H10 Pacific Highway improvements Lisarow to F3 Stage 1 and Stage 2 Ecological 
Assessment, Sinclair Knight Mertz, October 2006. 

 Preliminary Environmental Investigation Lisarow to F3 Stage 3 Railway Crescent Lisarow 
to Glen Road Ourimbah, Daniel O’Brien, February 2008. 

 Plan of Management – Lisarow Wetland Gosford City Council, December 2006. 

 The Natural Vegetation of the Gosford LGA, Central Coast, New South Wales Part 1 & 
Part 2 Stephen A.J. Bell, 2004. 

 Central Coast Highway Upgrade Stage 2: Matcham Road to Ocean Drive Biodiversity 
Assessment, Parsons Brinckerhoff, 2008. 

3.1.3 Habitat assessment 

A habitat assessment was undertaken for threatened flora and fauna, and migratory species, to 
determine the probability of occurrence within the study area. The assessment was undertaken 
using information from DECCW threatened species profiles, historical information relating to 
species presence within ten kilometres of the study area, and habitat availability. 

3.1.4 Agency consultation 

Consultation was undertaken with representatives from state and local government relevant to 
the proposal, including: 

 NSW Department of Industry and Investment (I&I Fisheries, formerly DPI Fisheries). 

 NSW Department of Environment, Climate Change and Water (DECCW). 

 Gosford City Council (GCC). 

 Wyong Shire Council (WSC). 

 Newcastle University (NU). 

Consultation included a written request for requirements relating to the proposal, as well as 
telephone and in-person communications with representatives and interested parties. 
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3.2 Field investigation 

A detailed field investigation was undertaken to provide a baseline inventory of species present 
on publicly accessible lands within the study area on 16-17 March and 23-27 March 2009.   

The study area included lands up to 30 metres either side of the existing Pacific Highway 
pavement. The study area is considered to be the area which could be directly impacted by the 
proposal, and extended in some areas to incorporate additional adjacent habitat components 
such as waterways, riparian corridors and patches of remnant vegetation. 

The methods used during the field investigation were in accordance with those recommended 
for best practice by the DECCW in Threatened Biodiversity Survey and Assessment: Guidelines 
for Developments and Activities 2004, and are detailed below. The field investigation did not 
account for seasonal variations, migration cycles and dispersive movements of taxa.   

While methods used in the survey are considered to be adequate for detecting the range of taxa 
likely to be present, it is possible that some species present in the study area during the 
investigation remained undetected.  The desktop review of existing knowledge outlined in 
Section 3.1, and rigorous consultation with key stakeholders, was undertaken to overcome field 
survey limitations.  

3.2.1 Survey requirements 
The field investigation was carried out under the authority of the Hyder Principal Ecologist in 
accordance with the Industry and Investment Scientific Collection Permit P09/0002-1.0, I&I 
Animal Care and Ethics requirements, and DECCW Scientific Licence, S11752. 

3.2.2 Weather 
Weather readings were recorded from the Narara Research Station during the field 
investigation, including maximum and minimum temperature, and rainfall. 

The moon phase was also recorded for future reference. Moon phase may be a factor 
contributing to the rate of activity of some nocturnal species. 

3.2.3 Terrestrial flora 

Sampling methods and effort 

The study area was divided into 13 stratification units to survey flora using a combination of:  

 Transect search methods including one 100m traverse per stratification unit. 

 Random meander traverses (Cropper, 1993) including one 30 minute traverse of each 
stratification unit. 

The random meander traverse was the principal method of assessment.  Two ecologists 
undertook foot traverses within each of the 13 stratification units along the study area on the 
16 and 17 March 2009.  This systematic approach was adopted to provide information for 
ecological vegetation communities, floristic species composition and structure, and possible 
presence of threatened species through targeted searches. 

Threatened flora 

Threatened plants with potential to occur in the study area were identified during the desktop 
review and targeted during the field investigation.  Habitat information for threatened species 
was also obtained during the desktop review, and habitats within each stratification unit were 
assessed to determine the potential likelihood for threatened flora to occur.  Field methods were 
then selected to target threatened species and focus the survey effort in suitable habitats. 



Pacific Highway Upgrade—Stages 3A and 3B - Railway Crescent Lisarow to Glen Road Ourimbah 
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 13
 

Vegetation communities  

Vegetation communities with potential to occur in the study area were identified during the 
desktop review, and verified during the field investigation on the basis of floristic association. 

Noxious weeds and exotic vegetation 

Noxious weeds and exotic vegetation were identified during the field investigation. 

Endangered Ecological Communities 

Listed State and Commonwealth Endangered Ecological Communities with potential to occur in 
the study area were identified in the desktop review and targeted during the field investigation.  

3.2.4 Terrestrial fauna  

Sampling methods and effort 

Fauna with potential to occur in the study area was identified in the desktop review, and habitat 
information obtained from threatened species profiles and recovery plans, and the Preliminary 
Environmental Investigation (Environmental Assessments, 2008). Habitats within each 
stratification unit were assessed to determine the potential likelihood for threatened or regionally 
significant fauna to occur. Field methods were then selected to target threatened or regionally 
significant species and focus the survey effort in suitable habitats.  

Invertebrates 

One invertebrate species was identified during the desktop review as occurring in the study 
area. This invertebrate was targeted during the field investigation by searching for characteristic 
adults and larvae in riparian areas. Approximately three person hours were allocated to this task 
in Cut Rock Creek North and South, stratification units 2a and 2b. 

Amphibians 

Eight species of threatened frog with potential to occur in habitats within the study area were 
identified during the desktop review. These frogs were targeted during the field investigation 
using a range of diurnal and nocturnal survey techniques including: 

 Systematic day time searches for adults in microhabitats including logs, rocks and other 
cover in each likely habitat consistent with information obtained from species profiles by 
ecologists with an understanding of frog biology and behaviour. 

 Systematic night time searches using head torches and spotlights using the approach 
outlined above. 

 Nocturnal call playback and nocturnal searches for calling males. 

Approximately four person hours were allocated to sampling within Cut Rock Creek environs, 
stratification units 2a and 2b. The Hygiene Protocol for the Control of Disease in Frogs 
(DECCW, 2008) was adhered to during frog surveys. 

Reptiles 

Three species of threatened reptile with potential to occur in habitats within the study area were 
identified during the desktop review.  They were targeted during the field investigation using a 
range of diurnal and nocturnal survey techniques including: 

 Diurnal searches in microhabitats such as under tree bark, under logs and rocks and in 
appropriate vegetation cover known or likely to support each species. 

 Nocturnal searches using spotlights and head torches. 

Searches were timed at one person hour for each procedure in stratification units 2a, 2b and 5a. 
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Diurnal birds 

Thirteen species of threatened diurnal birds with potential to occur in habitats within the study 
area were identified during the desktop review. They were targeted during the field investigation 
using a range of survey techniques including: 

 Area searches within remnant habitat patches of microhabitat likely to support threatened 
species. 

 Opportunistic identifications. 

 Riparian census at each identified riparian corridor and water source. 

Survey effort was timed at one person hour per day in stratification units, 2a, 2b, 5a and 5b. 

Nocturnal birds 

Five species of threatened nocturnal birds with potential to occur in habitats within the study 
area were identified during the desktop review. They were targeted during the field investigation 
using a two survey techniques including: 

 Day habitat searches for pellets and likely habitat trees. 

 Spotlighting in appropriate habitats. 

Approximately two person hours per day was allocated to these tasks in stratification units 2a, 
2b and 5a. 

Mammals (excluding bats) 

Seven species of threatened mammal with potential to occur in habitats within the study area 
were identified during the desktop review.  They were targeted during the field investigation 
using a range of survey techniques including: 

 Wire cage (bandicoot) traps at the rate of 30 traps for four consecutive nights. 

 Terrestrial and arboreal hair tube traps at the rate of 30 large and 30 small tubes in pairs 
for four consecutive days and nights. 

 Timed daily tracks, scats and scratches searches for one person hour in stratification 
units 2a, 2b and 5a. 

 Timed daily spotlighting searches on foot for one person hour in stratification unit 2a, 2b 
and 5a. 

 Four covert cameras targeting platypus along Cut Rock Creek north set for four days and 
nights at stratification unit 2a. 

 Stream side habitat searches targeting platypus and platypus burrows at Cut Rock Creek 
north for two person hours in stratification unit 2a.  

Bats 

Eight threatened insectivorous microbats and one threatened flying fox with potential to occur in 
habitats within the study area were identified during the desktop review.  They were targeted 
during the field investigation using a range of survey techniques including: 

 Ultrasonic call recordings using two sound activated devices (Anabat SD1) for two nights 
from dusk till dawn in stratification unit 2a. 

 Ultrasonic call recordings (Anabat SD1) using one manually operated device for two 
person hours in stratification units 2a and 3b. 

 Spotlighting for flying foxes for one person hour in stratification units 2a, 2b, 3a, 3b, 5b. 
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3.2.5 Aquatic biodiversity  

Identification of waterway crossings 

The type and location of waterway crossings were identified during the field investigation and an 
assessment of riparian and in-stream habitat condition was made to acquire baseline 
information to identify the potential for the proposal to impact on biodiversity at these locations. 

Riparian condition assessment methods 

A rapid riparian appraisal was undertaken for Cut Rock Creek north and south.  The 
assessment involved walking along the riparian area either side of the Pacific Highway for 
30 metres and recording condition based on indicators which included: 

 Habitat continuity and extent. 

 Vegetation cover and structural complexity. 

 Dominance of natives versus exotics. 

 Standing dead trees, hollows, fallen logs and leaf litter presence. 

In-stream condition assessment methods 

In-stream habitat includes microhabitats that support life and is important for maintaining healthy 
aquatic ecosystems. In-stream and channel habitats include pools and riffles as well as 
structural habitat features such as logs, branches, leaves and living vegetation.   

An in-stream and channel habitat condition assessment was undertaken at Cut Rock Creek 
north as part of this investigation. The assessment involved walking through the stream and 
along the stream banks and observing and recording condition of key microhabitats.  

Aquatic fauna assessment methods 

A targeted fish survey was undertaken at Cut Rock Creek north. Approximately 50 metres of 
waterway was surveyed using a range of survey techniques including: 

 Live trapping using baited prawn traps at Cut Rock Creek north, stratification unit 2a. 

 Nocturnal streamside searches at Cut Rock Creek north, stratification unit 2a. 

 Diurnal streamside searches using polarised glasses at Cut Rock Creek north, 
stratification unit 2a. 

All fish species observed were identified and representative photographs were digitally recorded 
prior to in situ release. 

Waterway classification 

Waterway classification is useful in determining the appropriate structure for waterway crossings 
to provide for fish adequate passage. The aquatic biodiversity and riparian condition 
assessment was used to classify Cut Rock Creek according to Fairfull and Witheridge (2003). 

3.3 Survey design and stratification 

The study area was divided into 13 stratification units, as shown in Figure 4, and field 
investigation methods outlined in Section 3.2 applied to establish the presence, location and 
extent of plant species including threatened flora and endangered ecological communities.  

The ecological components identified for stratification purposes within the study area include 
water courses, riparian corridors, vegetated road verges and remnant patches of vegetation. 
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Figure 4 Vegetation Survey Stratification Units 
(Source: Hyder GIS) 

 

Stratification units supporting the most diverse and structurally complex habitats were selected 
for fauna survey. Survey site locations are shown in Figure 5 below. 

 
Figure 5 Fauna Survey Locations 
(Source: Hyder GIS) 
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4 Results 
The study area consists of many highly disturbed habitats that have been modified over time for 
infrastructure and urban uses. These habitats are considered to be in states of decline as the 
retained ecological values continue to be subjected to direct and indirect impacts from utilities 
such as stormwater culverts, drains and sediment traps, bridges and roads and power lines. 

Residential development occurs within the study area in accordance with relevant development 
control plans. Environmental pressures on the study area include altered drainage and 
hydrological regimes, stormwater discharge into waterways, weed and pest invasion, noise and 
disturbance, litter and rubbish dumping disturbance and predation from domestic dogs and cats. 

4.1 Weather 

The temperature and rainfall conditions are summarised in Table 3 below.  

Table 3 Weather Survey Conditions 

 23 March  24 March 25 March 26 March  27 March 

Maximum temperature 26 27 26 32 25 

Minimum temperature 15 16 16 18 16 

Rainfall Nil Nil Nil 3mm 2mm 

 
The moon phases during survey are shown in Figure 6 below.  

 

23 March 2009 27 March 2009 

Figure 6 Moon Phases 

4.2 Terrestrial flora 

Seventy two native and one threatened plant species were detected during the investigation 
and these are listed in Table 4 below.  

Table 4 Native Terrestrial Flora 

Common Name Scientific Name Status: Location/Stratification Unit 

Green Wattle Acacia decurrens N 6B 

Hickory Wattle Acacia implexa N 4A 

N/A Acacia irrorata N 2B, 3A, 4B, 5A, 6B 

Flax-leaf Wattle Acacia linifolia N 2B, 3A, 5A 

Sydney Golden Wattle Acacia longifolia N 1B, 2A, 4B, 6B 

Maiden’s Wattle Acacia maidenii N 2B, 3A, 4B 

Parramatta Green Wattle Acacia parramattensis N 2B, 5B 

Gosford Wattle Acacia prominens N  2B, 5A, 5B, 6A, 6B, 6C 

Lilly Pilly Acmena Smithii N 5A, 5B 

Forest Oak Allocasuarina torulosa N 2A, 2B 
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Common Name Scientific Name Status: Location/Stratification Unit 

Red Ash Alphitonia excelsa N 6C 

Smooth-barked Apple Angophora costata N 2A 

Broad-leaved Apple Angophora subvelutina N 5A 

N/A Blechnum camfieldii N 6C 

Gristle Fern Blechnum indicum N 5A 

Flame Tree Brachychiton acerifolius N 1B, 5A 

Crimson Bottle Brush Callistemon citrinus P 1B, 5A 

White Cypress Pine  Callitris glauca N 6C 

False Bracken Fern Calochlaena dubia P 5A 

Black She-Oak Casuarina littoralis N 2B 

Swamp She-Oak Casuarina glauca N 6A 

N/A Centella asiatica N 2B, 5A 

Coachwood Ceratopetalum apetalum N 5A 

N/A Christella dentata N 2A 

Water Vine Cissus hypoglauca N 2B 

Scurvy Weed Commelina cyanea N 2B, 5A 

Native Fuschia Correa reflexa N 5A 

Spotted Gum Corymbia maculata N 1A, 2B, 5A 

Jackwood Cryptocarya glaucesens N 2B 

Tree Fern Cyathea australis N 2A, 5A, 5B, 6C 

N/A Cyperus polystachyos N 2A, 4A, 4B, 5A 

Blue Flax Lily Dianella caerulea P 1A  6C 

Kidney Grass Dichondra repens N 5A 

Common Hop Bush Dodonaea triquetra N 5A 

Cabbage Gum Eucalyptus amplifolia N 2B, 3A 

Bangalay Eucalyptus botryoides N 1B 

Tallow Wood Eucalyptus microcorys N 4A, 4B, 5A, 5B, 6C 

Blackbutt Eucalyptus pilularis N 5A 

Swamp Mahogany Eucalyptus robusta N 6B 

Blue Gum Eucalyptus saligna N 1A, 3A, 5A, 5B, 6A, 6B, 6C 

Wombat Berry Eustrephus latifolius N 5A 

Cheese Tree Glochidion ferdinandi N 5A, 5B, 6A, 6B 

Settlers Flax Gymnostachys anceps N 5A 

Willow Leaf Hakea Hakea salicifolia N 4B, 5A 

Harsh Ground Fern Hypolepis muelleri N 2B, 3B, 4B, 5A, 6B, 6C 

Blady Grass Imperata cylindrica N 2A, 3A, 3B, 4A, 4B, 5A, 5B 



Pacific Highway Upgrade—Stages 3A and 3B - Railway Crescent Lisarow to Glen Road Ourimbah 
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 19
 

Common Name Scientific Name Status: Location/Stratification Unit 

Dusky Coral Pea Kennedia rubicunda N 2B, 4A 

Coastal Tee Tree Leptospermum laevigatum N 1B, 4B 

Screw Fern Lindsaea linearis N 5A 

Cabbage Tree Palm Livistona australis P 2A, 5A 

Matt Rush Lomandra longifolia N 1A, 4B, 5A, 6C 

Biconvex Paperbark Melaleuca biconvexa V 2B, 3A, 4A, 5A, 6A, 6B 

Snow-in-Summer Melaleuca linearifolia N 2A, 3A 

Swamp Paperbark, Broad-leaved 

Teatree, Five-veined Paperbark 

Melaleuca quinquenervia N 2A 

Small-leaved Paperbark Melaleuca sieberi N 2B 

Prickly Paperbark Melaleuca styphelioides N 2B 

Bleeding Heart Omalanthus populifolius N 2B 

Basket Grass Oplismenus aemulus N 5A 

Wonga Wonga Vine Pandorea pandorana N 6C 

Spotted Knotweed Persicaria decipiens N 1B, 2A, 2B, 4B, 6B 

Water Pepper Persicaria hydropiper N 1B, 2B, 4B 

Spotted Knotweed Persicaria strigosum N 6B 

Narrow-leaved Geebung Persoonia linearis P 5A 

Rusty Pomaderris Pomaderris ferruginea N 2B 

Bracken Pteridium esculentum P 2A,2B,3A,3B,4A,4B,5A,5B,6A

Native Rasberry Rubis hillii N 5A 

Crab Apple Schizomeria ovata N 4B 

N/A Smilax australis N 2A, 5A 

Turpentine Syncarpia glomulifera N 5A, 6C 

Blue Lilly Pilly Syzygium oleosum N 5A 

Broad-leaved Cumbungi Typha orientalis N 1B, 2A, 2B, 4A, 4B, 6B 

Coastal Rosemary Westringia fruticosa N 1A 

[V = Vulnerable EPBC Act & TSC Act; E = Endangered TSC Act: P = Protected Schedule 13 NPW Act; N = Not Listed] 

4.2.1 Vegetation communities 

Past clearing has substantially reduced the extent and condition of native vegetation 
communities in the road corridor and remaining natural areas. Remnants of vegetation found 
during field investigations generally exhibited low complexity and floristic diversity. Disturbance 
and edge effects contribute to a continuing decline in condition. As a result these areas are 
heavily impacted by weeds. Small elements of regeneration works have been undertaken near 
Cut Rock Creek bridge, which provides aesthetic and localised ecological benefits. 

Key diagnostic species associated with four remnant vegetation communities were detected 
within the study area as shown in Table 5. 
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Table 5 Vegetation Communities 

Name Stratification unit Species dominance 

Coastal Narrabeen Moist 

Forest (Unit E6a) 

6a, 6c 5a, 4a, 3a 

 

Eucalyptus pilularis, E. saligna, Syncarpia glomulifera 

Alluvial Paperbark Sedge 

Forest (Unit E37a) 

6a Melaleuca biconvexa, Melaleuca linariifolia, Melaleuca 

stypheloides,  

Coastal Warm Temperate 

Forest (Unit E1a) 

5b Acmena smithii, Cryptocarya glaucesens, 

Ceratopetalum apetalum,  

Freshwater Typha Wetland 

(Unit E46a) 

6b, 2a Typha orientalis 

Unit Source (Bell A.J. 2004)  

Four vegetation communities were identified in Gosford LGA, and these communities were 
verified and mapped during field investigations.  Two of these vegetation communities occurring 
in the Wyong LGA were also verified and mapped.  The results are shown in Figure 7 below. 

 

 
Figure 7 Vegetation Communities 
(Source: Hyder GIS) 
 

A desktop analysis was undertaken to determine if any vegetation communities present within 
the study area conform to listed endangered ecological communities based on the presence of 
representative flora species, location, distribution, and known habitat.  DECCW community 
profiles were sourced to undertake the analysis, which is summarised in Table 6. 

Table 6 Corresponding Endangered Ecological Communities 
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Vegetation Community Present Corresponding EEC Endangered ecological community 

Coastal Narrabeen Moist Forest No NA 

Coastal Warm Temperate Rainforest No NA 

Alluvial Paperbark Sedge Forest Yes Swamp Sclerophyll Forest on Coastal 

Floodplains of the NSW North Coast, Sydney 

Basin and South East Corner bioregions 

Freshwater Typha Wetland Yes Sydney Freshwater Wetlands in the Sydney 

Basin Bioregion  

 

4.3 Threatened flora 

Twelve threatened flora species were predicted to occur within 10 kilometres of the study area 
based on the database search results. These species are listed in Table 7 below. 

Table 7 Threatened Terrestrial Flora 

Common name Scientific name EPBC Act status TSC Act status 

Cut-leaf Mint-bush Prostanthera askania E E1 

Biconvex Paperbark Melaleuca biconvexa V V 

Magenta Lilly Pilly Syzygium paniculatum V V 

Spreading Guinea Flower Hibbertia procumbens - E1 

Black-eyed Susan Tetratheca juncea V V 

N/A Maundia triglochinoides - V 

N/A Epacris purpurascens var. purpurascens - V 

Rainforest Cassia              Senna acclinis  - E 

Fraser's Screw Fern         Lindsaea fraseri  - E 

N/A Darwinia glaucophylla     - V 

Spider orchid                     Dendrobium melaleucaphilum   - E 

Camfield's Stringybark   Eucalyptus camfieldii V V 

[V = Vulnerable EPBC Act & TSC Act; E1 = Endangered] 

Of these 12 threatened flora species predicted to occur within the study region, only Melaleuca 
biconvexa was identified during field investigations. Melaleuca biconvexa is listed as vulnerable 
under the TSC and EPBC Acts.  

Five discrete clusters of this species were located near stage 3A, as per Figure 8. The five 
clusters comprise a total of around 20-30 regenerating suckers, two small trees and six 
medium/tall trees. Ten discrete clusters were located near Stages 3A and 3B as shown in 
Figure 9. 

M. biconvexa is scattered in highly dispersed sub-populations outside the Study Region 
particularly in wetland areas to the south. Hyder mapped the extent of M. biconvexa for Stage 4 
of the Pacific Highway Improvement Program, which is shown in Figure 10. 

The Gosford to Wyong region is one of two population centres for the species in NSW, the other 
being the Jervis Bay area on the south coast. The M biconvexa map for the Gosford City and 
Wyong Shire council areas shown in Figure 11 provides a broad regional over view of the extent 
of the central coast population. 
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Figure 8 Threatened Flora  
(Source: Hyder GIS) 

 

 
Figure 9 Stage 3 Distribution M. Biconvexa 
(Source: Hyder GIS) 
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Figure 10 Stage 4 Distribution M. Biconvexa 
(Source: Hyder GIS) 

 
Source: LGA Boundary, Gosford and Wyong council, vegetation and location LHCCREMS 

Figure 11 Known and potential habitats for M. biconvexa  
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4.4 Endangered Ecological Communities 

Sydney Freshwater Wetlands and Swamp Sclerophyll Forest on Coastal Floodplains are two of 
the eleven endangered ecological communities (EECs) known to occur within the Gosford City 
and Wyong Council LGAs.  

The field investigation verified the presence of the two State listed EECs within the study area 
as shown in Table 8 and Figure 12 below. 

No Commonwealth listed endangered ecological communities were detected in the study area. 

Table 8 State Listed Endangered Ecological Communities 

Name TSC Act status Approximate 

extent (ha)  

Sydney Freshwater Wetlands in the Sydney Basin Bioregion  

(http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profi

le.aspx?id=10788) 

Endangered Part 3 

Schedule 1 

0.88 

Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North 

Coast, Sydney Basin and South East Corner bioregions 

(http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profi

le.aspx?id=10786) 

Endangered Part 3 

Schedule 1 

0.42 

 

 
Figure 12 Endangered Ecological Communities 
(Source: Hyder GIS) 
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4.5 Habitat values 

Critical habitat 

Critical habitat is listed under both the TSC Act and the EPBC Act. Critical habitat is the whole 
or any part or parts of an area or areas of land comprising the habitat of an endangered 
species, an endangered population or an endangered ecological community that is critical to the 
survival of the species, population or ecological community. 

No listed critical habitat occurs within the study area and none is likely to be affected, either 
directly or indirectly, by the proposed upgrade. 

Regional habitat connectivity 

The study area and surrounding region may be thought of as a heterogeneous assemblage of 
landscape elements (patches) such as wetlands, urban areas, bushland, rivers, riparian 
corridors and agricultural land.  It is the relationship between the natural and human factors that 
shape the landscape and determine the immediate to long term impact on landscape patterns 
and biodiversity values.  

A number of habitat patches exist in close proximity to the study area providing opportunities for 
plant and animal populations to exist evolve and disperse to other nearby areas.  Maintaining 
landscape connectivity is an important challenge for planners and consideration should be 
afforded to measures supporting the flow of biodiversity across the landscape.   

Examples of regional reserves supporting landscape connectivity are provided in Table 9. The 
larger reserves are shown in Figure 13. 

Table 9 Regionally Significant Reserves 

Conservation Significance Land Tenure Approximate distance 

from Study Area 

Approximate size 

(hectares) 

Niagara Park Gosford City Council 2.5km 2.6 

Brisbane Waters National Park National Parks  8km 11,473 

Jilliby State Conservation Area National Parks  4km 

 

12,159 

Wambina Nature Reserve National Parks  8km 

 

57 

Wamberal Lagoon Nature 

Reserve 

National Parks  13km 

 

132 

Strickland State Forest DPI State Forests 2.5km 

 

- 

Ourimbah State Forest DPI State Forests 4km - 

Rumbalara reserve 

 

Gosford City Council 2km 53 

Katandra Reserve Gosford City Council 4km - 
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Figure 13 Regionally Significant Reserves  

Habitat components 

The study area contains natural and man-made habitats and habitat components potentially 
used by regionally occurring plants and animals. Vegetation communities are considered in 
Section 4.4 of this assessment.  

At the microhabitat habitat level, habitat components are important resources for a range of 
biodiversity. Habitat components within the study area include but are not limited to: 

 Tree hollows. 

 Canopy cover. 

 Flowering and fruiting trees. 

 Fallen logs. 

 Leaf litter. 

 Loose bark. 

 Rocks. 

 Understorey cover. 

 Artificial elements such as bridges. 

 Soil (particularly in the case of burrowing frogs). 

 Aquatic elements such as shade and in-stream structures. 

Removal of habitat components can simplify habitats and reduce opportunities for biodiversity in 
an area.  Life forms rely on habitat components for shelter, food and water as well as protection 
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from predators and for temperature regulation.  Habitat components influence behavioural 
responses and often influence or determine daily and seasonal routines.   

The proposal has the potential to reduce habitat complexity and reduce biodiversity, particularly 
for cryptic, rare or threatened species.  Measures that minimise the impacts of infrastructure 
development on habitat components should be considered during the planning phase and 
implemented prior to or during construction.  This study provides recommended mitigation 
measures to minimise impacts on habitat components in Section 6 of this assessment. 

Fauna habitat 

Field investigations found that native habitat availability for fauna species within the study area 
is limited. The most complex and least disturbed habitats occur at Lisarow Cemetery near Dora 
Street where a patch of remnant Coastal Narrabeen Moist Forest occurs with good examples of 
tall Blackbutt (E. pilularis) and Sydney Blue Gum (E. saligna).  

Despite its good condition and diverse species composition, this remnant bushland patch is 
around one hectare in size. It is discontinuous with other nearby similarly sized patches limiting 
overall fauna habitat value to all but highly mobile species such as microbats and birds. 
Adjacent residential properties and roads introduce noise and disturbance pressures for most 
fauna and only species tolerant of these disturbance pressures are likely to persist in this small 
reserve. Domestic dogs and cats are likely to contribute to fauna decline in the area along with 
mortality from vehicle strike. 

Other habitats include disturbed riparian vegetation along Cut Rock Creek north, stratification 
unit 2a which links freshwater wetland habitats west of the Pacific Highway to a riparian corridor 
along Bangalow Creek east of the highway. Further linkages exist between Bangalow Creek 
and large bushland areas to the west of Tuggerah Lake. This connectivity provides 
opportunities for fauna movement within the local landscape and may be an important means of 
dispersal for some species between coastal and range habitats.  

On a microhabitat scale, opportunities exist for some reptiles, frogs and insectivorous bats. 
Cover is provided at many disturbed sites within the study area and weedy re-growth and 
artificial structures such as bridges and culverts contribute to refuge availability for some 
species. Fauna habitat values are shown in Table 10 below. 

Table 10 Fauna Habitat Values 

Name Habitat values Location by 

stratification unit 

Coastal Narrabeen Moist Forest 

(Unit E6a) 

Tall open forest with structural complexity of 

vegetation strata, diversity of ground cover and 

presence of habitat features (logs, rocks, hollows) 

5a 

Disturbed riparian vegetation  Habitat refuge, screening from predators, 

opportunities for movement between habitat 

patches. 

2a 

Weedy re-growth and artificial 

structures 

Microhabitat refuge areas 2a 

Disturbed roadside vegetation Temporary habitat refuges  2a, 3a, 5a 

 

4.6 Native fauna 

Thirty two protected fauna species (non-threatened native species not listed on Schedule 11 of 
the NPW Act) were detected during the field investigation. These species are shown in Table 
11. 



 Pacific Highway Upgrade—Stages 3A and 3B - Railway Crescent Lisarow to Glen Road Ourimbah
Page 28 Hyder Consulting Pty Ltd-ABN 76 104 485 289
 

 

Table 11 Protected Fauna (National Parks and Wildlife Act 1974) 

Order Common name Scientific name Stratification 

unit 

Detection method Total 

Mammals Common Brush-tailed 

Possum 

Trichosurus vulpecula 5a Trap,  

Hair trap 

1 

6 definite 

 Eastern Horseshoe Bat Rhinolophus megaphyllus 2a Anabat recorder 15 definite 

sequences 

 Goulds Wattled Bat Chalinolobus gouldii 2a Anabat recorder 28 definite 

sequences 

 Eastern Forest Bat Vespadelus pumilus 2a Anabat recorder 11 definite 

sequences 

 Swamp wallaby Wallabia bicolor 5a Hair Trap 1definite  

Birds Yellow-throated Scrub 

Wren (breeding) 

Sericornis frontalis 2a Trap, observed >10 

 Eastern Whip Bird Psophodes olivaceus 2a, 5a Trap, observed >10 

 Yellow Thornbill Acanthiza nana 2a Observed 2 

 Eastern Yellow Robin Eopsaltria australis 2a Heard call 2 

 Eastern Spinebill Acanthorhynchus 

tenuirostris 

5a Observed >5 

 Lewins Honeyeater Meliphaga lewinii 2a Heard call >5 

 Golden Whistler Pachycephala pectoralis 2a Observed 2 

 Laughing Kookaburra Dacelo gigas 5a Observed 2 

 Brown Thornbill Acanthiza pusilla 2a Observed 5 

 Grey Fantail Rhipidura fuliginosa 5a Observed 3 

 Brown Gerygone Gerygone mouki 2a Observed >5 

 Silvereye Zosterops lateralis 2a, 3a, 4a, 5a Observed >20 

 Pacific Black Duck Anas superciliosa 2a Observed 2 

 Moorhen Gallinula tenebrosa 2a Remote camera, 

observed 

2 

 Little Corella Cacatua sanguinea 1a Observed >10 

 Grey Butcherbird Cracticus torquatus 1a Observed 2 

 Rainbow Lorikeet Trichoglossus haematodus 1a Observed >10 

 Noisy Miner Manorina melanocephala 1a Observed 3 

 Australian Raven Corvus coronoides 3a Observed 5 

Reptiles Eastern Water Dragon Physignathus lesueurii 

lesueurii 

2a Trap 1 trap 

>10 observed 

 Land Mullet Egernia major 2b Observed 1 

 Weasel Skink Saproscincus mustelinus 5a Observed 1 
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Order Common name Scientific name Stratification 

unit 

Detection method Total 

 Golden Water Skink Eulamprus quoyii 2a, 2b, 5b Observed >10 

 Dark-flecked Garden Sun 

Skink 

Lampropholis delicata 2a, 5 Observed >10 

 Golden Crowned Snake Cocophis squamulosus 2a Observed 1 

 Red-bellied Black Snake Pseudechis porphyriacus 2a Observed 1 

Frogs Common Eastern  

Toadlet 

Crinea signifera 2a Heard call >5 

 

Where possible a representative photographic record was taken to substantiate observations of 
protected fauna prior to in-situ release. Refer to Figure 14-17 below. 

Figure 14 Brush-tailed Possum Figure 15 Yellow-throated Scrub-wren 

Figure 16 Eastern Whip Bird Figure 17 Land Mullet 

Figure 18 Eastern Water Dragon Figure 19 Golden-crowned Snake 
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4.7 Threatened fauna 

There were 48 threatened terrestrial fauna species, and one aquatic species, predicted to occur 
within the study region based on the database search results. These are shown in Table 12 and 
Figure 20 below. 

Analysis of habitat (in Appendix 4) concluded that most species had a low likelihood of 
occurrence within the study area. 

One listed threatened fauna species was recorded during field investigations, the Eastern Bent-
wing Bat (Miniopteris shrebiersii oceanensis). This species primarily roosts in caves and is 
known to use storm water culverts as roost sites, although it was not detected at the Cut Rock 
Creek culvert or bridge.  

Two listed threatened fauna species were recorded from the database search as occurring 
within or adjacent to the study area. These were the Masked Owl (Tyto novaehollandiae) and 
Glossy Black-cockatoo (Calyptorhynchus lathami).  

Table 12 Threatened Fauna 

Common name Scientific name EPBC Act status TSC Act status 

Green and Golden Bell Frog Litoria aurea V E1 

Green-thighed Frog Litoria brevipalmata - V 

Heath Frog Litoria littlejohni V - 

Wallum Froglet Crinia tinnula - V 

Giant Burrowing Frog Heleioporus australiacus V V 

Stuttering Frog Mixophyes balbus V E1 

Giant Barred Frog Mixophyes iteratus E E1 

Red-crowned Toadlet Pseudophryne australis - V 

Square-tailed Kite Lophoictinia isura - V 

Osprey Pandion haliaetus - V 

Black Bittern Ixobrychus flavicollis - V 

Bush Stone-curlew Burhinus grallarius - E1 

Gang-gang Cockatoo Callocephalon fimbriatum - V 

# Glossy Black-Cockatoo Calyptorhynchus lathami - V 

Black-necked Stork Ephippiorhynchus asiaticus - E1 

Wompoo Fruit-Dove Ptilinopus magnificus - V 

Superb Fruit-Dove Ptilinopus superbus - V 

Australian Painted Snipe Rostratula australis V  

Regent Honeyeater Xanthomyza phrygia E E1 

Grey-crowned Babbler 

(eastern subspecies) 

Pomatostomus temporalis 

temporalis 

- V 

Flesh-footed Shearwater Puffinus carneipes - V 

Swift Parrot Lathamus discolor E V 

Barking Owl Ninox connivens - V 
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Common name Scientific name EPBC Act status TSC Act status 

Powerful Owl Ninox strenua - V 

# Masked Owl Tyto novaehollandiae - V 

Sooty Owl Tyto tenebricosa - V 

Eastern Pygmy-possum Cercartetus nanus - V 

Spotted-tailed Quoll Dasyurus maculatus V V 

Yellow-bellied Sheathtail- bat Saccolaimus flaviventris - V 

Parma Wallaby Macropus parma - V 

Eastern Freetail-bat Mormopterus norfolkensis - V 

Yellow-bellied Glider Petaurus australis - V 

Squirrel Glider Petaurus norfolcensis - V 

Koala Phascolarctos cinereus - V 

Long-nosed Potoroo Potorous tridactylus V V 

Grey-headed Flying-fox Pteropus poliocephalus V V 

Eastern False Pipistrelle Falsistrellus tasmaniensis - V 

Little Bent-wing Bat Miniopterus australis - V 

* Eastern Bent-wing Bat Miniopterus schreibersii 

oceanensis 

- V 

Large-footed Myotis Myotis adversus - V 

Greater Broad-nosed Bat Scoteanax rueppellii - V 

Large Pied Bat Chalinolobus dwyeri V - 

Broad-headed Snake Hoplocephalus bungaroides V - 

Pale-headed Snake Hoplocephalus bitorquatus - V 

Rosenberg's Goanna Varanus rosenbergi - V 

Adams Emerald Dragonfly Archaeophya adamsi  V 

Varied Sittella                    Daphoenositta chrysoptera  V 

Little Lorikeet                    Glossopsitta pusilla   V 

New Holland Mouse       Pseudomys novaehollandiae   V  

# Wildlife Atlas * Field Investigation 
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Figure 20 Threatened Terrestrial Fauna  
 
(Source: Hyder GIS, Data Copyright NSW DECCW) 

4.8 Introduced fauna 

Four introduced species were detected, as shown in Table 13 below. 

Table 13 Introduced Fauna 

No Order Common name Scientific Name Stratification unit Detection method Total 

1 Mammals Black rat Rattus rattus 2a, 2b, 5a Trap, spotlight, hair 25 

2  Brown rat Rattus norvegicus 2a, 2b, 5a Trap 37 

3 Birds House sparrow Passer domesticus 1a,1b Observed >10 

4  Common Mynah Acridotheres tristis 1a, 1b Observed >10 

 

4.9 Aquatic biodiversity and riparian condition 
assessment 

Watercourses, wetlands and naturally inundated areas 

The study area includes wetland areas of state significance - Sydney Freshwater Wetlands in 
the Sydney Basin Bioregion (EEC).  Naturally inundated areas within the study area also 
support Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney 
Basin and South East Corner Bioregions (EEC).  Watercourses include Cut Rock Creek, north 
and south. 
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Watercourses, water-bodies and inundated areas represent a significant ecological resource 
that should be protected.  Watercourses, water-bodies and natural inundated areas should be 
retained as natural drainage corridors with vegetated buffers (riparian zones) to perform various 
ecological functions.  Watercourses provide essential drainage areas, in-stream habitats, wildlife 
corridors and landscape areas.  Sympathetic design should seek to minimise streamside 
erosion and reduce polluted surface runoff from entering watercourses within the study area.  

Watercourses, wetlands and natural inundated areas maintain and enhance the local 
environment by maintaining the integrity of ecosystems as well as providing economic and 
scenic values.  Ongoing management and development of these areas should consider the 
following generic guidelines: 

 Prevent pollution and increased turbidity of water in natural watercourses. 

 Maintain the biological, physical and chemical quality and quantity of water within the 
watercourse, water-body or wetland. 

 Maintain the ability of streams and watercourses to carry natural flows. 

 Prevent erosion of banks, stream beds and adjoining land and the siltation of 
watercourses. 

 Protect and encourage the long term future of fauna and flora habitats. 

 Ensure development does not occur on land liable to flooding. 

 Prevent waste discharge, nutrients and other pollutants from entering. 

 Prevent increased surface runoff or concentration of surface water runoff leading to 
erosion or siltation. 

 Conserve existing wildlife habitats close to natural watercourses and encourage 
regeneration of riparian and fringing vegetation. 

 Minimise potential damage to human life, buildings and property by flood waters. 

 Restrict the intensity of use and development of land and activities which are 
environmentally sensitive and which are subject to potential drainage or flooding hazards. 

 Maintain wetlands to naturally filter nutrients and absorb soluble pollutants in water. 

 Protect and ensure the long term future of fauna and flora habitats in wetland and 
estuarine areas.  

Identification of waterway crossings 

Two waterway crossings were identified during the investigation as shown in Figure 1. They are: 

 Cut Rock Creek north (bridge). 

 Cut Rock Creek south (multi cell wet culvert). 

Both waterway crossings would be modified by the proposal to account for increased traffic flow.  

New twin single span bridges would be built at the location of the existing bridge at Cut Rock 
Creek north to allow for an additional two lanes. As the bridges would be single span, there 
would be no piers or foundations in or near the creek bed.  

New culverts would be built adjacent to the existing wet cell culverts to allow for four traffic 
lanes.  

Fish passage 

The concept culvert design provides for an extension from 17.4m to 37.6 metres. This extension 
is likely to reduce light penetration which may affect the potential for fish passage. Provision of 
skylights or artificial lighting options to improve light penetration may promote fish use.  
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Fish and invertebrate passage could be further promoted by ensuring that the sandy/gravel 
stream bed conditions are replicated in the culvert.  

The concept design includes a 20cm weir which may change existing flow. The weir would 
include a V notch to allow fish passage and water flow.  It is recommended in I&I NSW 
Guidelines that design for high flow rates are adopted for Class 2 waterways. To conform to this 
guideline, the current weir design is likely to require regular maintenance to provide for the 
required level of flow through minimising the potential to trap debris. During detailed design 
alternatives should be explored to reduce maintenance requirements. 

The concept design of the bridge at Cut Rock Creek north, and the culverts at Cut Rock Creek 
south is in accordance with I&I Fisheries requirements for fish passage.  

Riparian condition 

Vegetation in the riparian zone along Cut Rock Creek was assessed as being in poor condition 
with little presence or continuity of native habitat, and little or no structural complexity of native 
species. The riparian corridor is dominated by weeds and lacks natural habitat features, such as 
standing dead trees, woody debris, hollows, fallen logs and leaf litter, as shown in Table 14.  

Only one native terrestrial woody species was detected in the riparian zone west of Cut Rock 
Creek bridge, the Cabbage Tree Palm (Livistona australis), which was regenerating along the 
stream bank. The riparian zone was dominated by woody weed species including Camphor 
laurel (Cinnamomum camphora), Lantana (Lantana camara), Broad Leaf Privet (Ligustrum 
lucidium), Small Leaf Privet (Ligustrum sinense) and Willow (Salix sp). Some weed species 
provide benefits to aquatic biodiversity by shading the creek, regulating temperature extremes, 
moderating flows, contributing to build up of debris, and provides structure while stabilising bank 
conditions.  

The riparian condition east of Cut Rock Creek bridge is marginally better with some remnant 
Coastal Warm Temperate Forest remaining adjacent to the bridge batter and access track. 
Examples include Lilly Pilly (Acmena smithii), Jackwood (Cryptocarya glaucesens) and 
Coachwood (Ceratopetalum apetalum). Some trees of these species were removed or slashed 
in July 2009 for maintenance by utility authorities.  

Table 14 Riparian Condition Indicator Ratings 

Condition indicator Cut Rock Creek North Cut Rock Creek South

Native habitat continuity and extent Low Low 

Native vegetation cover and structural complexity Low Low 

Dominance of natives versus exotics Low Low 

Standing dead trees, hollows, fallen logs and leaf litter Low Low 

 

Instream condition 

The channel conditions at the Cut Rock Creek bridge comprises sequential pool and riffle 
sections over substrates that include rocks, gravel, and fine sediments. Water flow at the time of 
survey was moderate and sufficient to provide adequate oxygenation to sustain a healthy 
aquatic system.  

Instream microhabitats were structurally complex and comprised of logs, branches, leaves and 
living vegetation such as Spotted Knotweed, (Persicaria decipiens), Water Pepper (P. 
hydropiper) and Broad-leaved Cumbungi (Typha orientalis). Pools and riffles were overhung by 
woody weed species which provided cover. Log jams were observed upstream of Cut Rock 
Creek bridge and were evidence of flood events.  

The channel condition at Cut Rock Creek culverts comprises pools either side of the highway 
and a reduced flow zone through the culverts. Just upstream of the culverts there is a railway 
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crossing also using multi-cell culverts. The substrate consists of fine sediments from stormwater 
runoff. Water flow at the time of survey was low to nil, and insufficient to provide adequate 
oxygenation for healthy aquatic systems.  

Instream microhabitats were structurally simple and vegetation types were similar to at the Cut 
Rock Creek bridge. However, riparian vegetation was limited and both pools were exposed to 
full sun.  

As the existing instream habitat is poor at the Cut Rock Creek culvert, and due to existing 
highway culverts and adjacent railway culverts, fish movements through the creek would 
currently be limited.   

Native aquatic fauna 

One threatened aquatic species was recorded as occurring within 10km kilometres of the study 
region, Adams Emerald Dragonfly (Archaeophya adamsi). This species was not detected during 
field investigations, and has been collected from only four localities in NSW: Brisbane Waters 
National Park; Tunks Creek near Berowra and Hornsby; Bedford Creek in the Lower Blue 
Mountains; and Hungry Way Creek in Wollemi National Park (where it is known only from 
exuviae or shed larval skins). The species has not been found elsewhere in the Hawkesbury 
watershed or the Sydney region, despite active collecting over the last 30 years. 

Four species of native freshwater fish were detected during the field survey at Cut Rock Creek, 
and are shown in Table 15 below. 

Table 15 Native Aquatic Fauna 

Common Name Scientific Name Stratification unit Detection method Total 

Australian Smelt Retropinna semoni 2a Trap >10 

Striped Gudgeon Gobiomorphus australis 2a Trap >10 

Short-finned Eel Anguilla australis 2a Observed 3 

Common Yabby Cherax destructor 2a Observed burrow. 1 

A representative photographic record was taken prior to in-situ release of fish trapped during the 
field investigation as shown in the Figures below.  

Figure 21 Striped Gudgeon Figure 22 Australian Smelt 

Platypus 

Previous studies undertaken by Newcastle University for the wider area indicated that Platypus 
may be present in the Cut Rock Creek/Bangalow Creek system east of the railway where 
stream and riparian condition appears to be of better quality. Targeted surveys along Cut Rock 
Creek during the field investigation did not detect evidence of the Platypus.  
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While it is considered unlikely that the Platypus would occur within the study area due to the 
lack of habitat available, due to the close proximity of the proposal to possible platypus habitat, 
and the riparian connection to this area, a precautionary approach is recommended. 

4.10 Presence of noxious weeds and exotic species 

Introduced aquatic fauna 

One species of introduced fish, the Plague Minnow (Gambusia holbrooki) was abundant in Cut 
Rock Creek and detected adjacent to the northern bridge and southern culvert. Plague Minnow 
is a listed Key Threatening Process under Schedule 3 of the TSC Act and Section 183 of the 
EPBC Act - see Table 16 and Figure 23 below. 

Table 16 Introduced Aquatic Fauna  

No Common Name Scientific Name Stratification unit Detection method Total 

1. Plague Minnow Gambusia holbrookii 2a, 2b, 3b. Trap, observed >100 

 
Figure 23 Plague Minnow 

 

Myrtle Rust 

Myrtle Rust is a plant disease that has been recently identified at the Central Coast. It is 
currently unknown which native Myrtaceae species may be susceptible to Myrtle Rust under 
Australian conditions, and how severe the impact of the rust may be. Myrtle Rust was not 
identified during field investigations for the proposal. To date the rust has been found in nursery 
stock rather than natural areas.  

Noxious weeds 

Noxious weeds have the potential to cause harm to the community and biodiversity and have 
the potential to spread to other areas. There are currently 96 noxious weed declarations for 
Gosford LGA and 94 declarations for Wyong LGA. Noxious weeds are classified 1-5 depending 
on their threat to primary production or the environment.  

A total of 67 exotic plant species were identified during field investigations, as shown in Table 
17. This constitutes 48% of all flora species recorded.  

Six of these exotic plant species are noxious and are highlighted in grey in Table 17 - Crofton 
Weed, Bridal Creeper, Lantana, Blackberry, Willow, Rhus tree. These noxious weed species are 
listed as class 4, which require preventing plants from flowering or seeding, controlling plants by 
physical removal or chemical spraying with a registered herbicide, and preventing plants from 
growing within 10 metres of a property boundary or watercourse. 
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Table 17 Noxious Weeds and Exotic Vegetation 

Common Name Scientific Name Location/ Stratification Unit 

Golden Wreath Wattle Acacia saligna 2B, 6B 

Turkey Rhubarb Acetosa sagittata 1B, 2A, 2B, 6A, 6B 

Crofton Weed Ageratina adenophora 1B, 6B 

Mist Flower Ageratina riparia 6B 

Madeira Vine Anredera cordifolia 5A, 6A 

Moth Vine Araujia sericifera  1B, 2A, 2B, 3B, 4A, 6A 

Giant Reed Arundo donax 2A, 6A 

Asparagus Fern Asparagus scandens 5A 

Arum Lily Zantedeschia aethiopica 1B, 6B 

Bridal Creeper Asparagus asparagoides 2A, 6C 

Cobblers Pegs / Bidens Bidens pilosa 1A, 1B, 2A, 3B, 4B, 5A, 6B, 6C 

Balloon Vine Cardiospermum grandiflorum 4A 

Rhodes Grass Chloris gayana 1A, 2B, 3A, 3B, 4A, 6A, 6B 

Windmill Grass Chloris truncata 2B 

Camphor Laurel Cinnamomum camphora 2A, 2B,3A,3B,4A,4B,5A,6A,6B, 6C  

Flea Bane Conyza bonariensis 1A, 1B, 2A, 2B, 3A, 3B, 5A, 6B, 6C 

Coreopsis Coreopsis lanceolata 2A, 2B, 4A, 4B, 5A, 6B 

Cotoneaster Cotoneaster sp. 2B, 6A 

Couch Grass Cynodon dactylon 4B 

Patterson’s Curse Echium plantagineum 1A, 1B, 2A, 2B, 3A, 3B 

Ehrharta Ehrharta erecta All 

African Love Grass Eragrostis curvula 3A, 3B, 4B, 5A, 6A 

Fennel Foeniculum vulgare 2B, 4A 

Ginger Lily Hedychium gardneranum 2A, 5A 

Barley Grass Hordeum Ieporinum All 

Penny Wort Hydrocotyle bonariensis 4A, 4B 

Cats Ear / Flat Weed Hypochoeris radicata 1B, 3B, 4A, 4B, 5A, 6B  

Morning Glory  Ipomoea indica 3A, 4A 

Jacaranda Jacaranda sp.  

Lantana species Lantana hybrids, Lantana camara, 

Lantana montevidensis 

1B, 2A, 2B, 3A, 4B, 6A, 6B, 6C 

Broad Leaf Privet Ligustrum lucidium 2A, 2B, 3A, 4B, 6A, 6B, 6C 

Small Leaf Privet Ligustrum sinense 2A, 2B, 3A, 3B, 4A, 4B, 5A, 6A, 6B, 6C  

Formosa Lily Lilium formosum 2A, 2B, 3B, 6B 

Liquid Amber Liquidambar styraciflua 1A, 2A, 4A, 5A 
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Common Name Scientific Name Location/ Stratification Unit 

Japanese Honeysuckle Lonicera japonica 2A, 3A, 4A, 6A 

Magnolia Magnolia sp. 2A 

White Cedar Melia azedarach 2B 

Mulberry Tree Morus nigra 1B 

Brazilian Milfoil Myriophyllum aquaticum 4B 

Fishbone Fern Nephrolepis cordifolia 5A, 6B 

Scotch Thistle Onopordum species 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4B 

Asthma Weed  Parietaria judaica All 

Paspalum Paspalum dilatatum 1A, 1B, 2A, 2B, 3A, 4B 

Passionfruit Vine Passiflora edulis 3A, 4A, 6B, 6C 

Kikuyu Pennisetum clandestinum 1A, 2A, 2B, 3A, 4A, 4B, 6A 

Ink Weed Phytolacca octandra All 

Radiata Pine Pinus radiata 4A, 4B, 6A, 6B, 6C 

Common Plantain Plantago lanceolata All 

Poplar Tree Populus species  

Buttercup Ranunculus repens 2A, 6A 

Castor Oil Plant Ricinus communis 6A 

Blackberry Rubus fruticosus 1B, 2A, 3A, 3B, 4B, 6B 

Willow Tree Salix sp. 2A, 4A 

Fireweed Senecio madagascariensis 2A, 2B, 3B, 4B, 6A, 6B 

Senna Senna pendula 2B, 3A, 4A, 4B, 6C 

Palm Grass Setaria palmifolia 2A, 2B 

Paddys Lucern Sida rhombifolia 1B, 2A, 4A, 4B, 6A, 6B 

Wild Tobacco Solanum mauritianum 1B, 2A, 4B, 5A, 6A, 6B, 6C 

Blackberry Nightshade Solanum nigrum 1B, 2A, 2B, 3B, 4B, 6A 

Stinking Roger Tagetes minuta 1B, 2A, 4A, 6A 

Dandelion Taraxacum officinale 2B, 4A, 5A, 6A 

Black-eyed Susan Thunbergia Alata 2A 

Rhus tree Toxicodendron succedaneum 1B, 2B 

Wandering Dew Tradescantia fluminensis 2A, 2B, 6A 

White Clover Trifolium repens 1A, 2B, 3A, 4A, 4B, 5A, 6A 

Purple top Verbena bonariensis 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4B, 6B 

Wisteria Wisteria sinensis 2A, 2B, 6A 
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5 Ecological impact assessment  
This section analyses the potential for the proposal to impact on biodiversity, particularly 
threatened species, populations and ecological communities, and assesses the degree of 
potential impact in accordance with State and Commonwealth legislative requirements. 

5.1 State legislation  

Section 94A of the TSC Act provides that the Minister for Climate Change, Environment and 
Water with the concurrence of the Minister for Planning may prepare assessment guidelines to 
assist with the assessment process. These guidelines provide for adequate consideration of the 
potential for direct and indirect impacts on threatened species, populations and ecological 
communities, and their habitats. The assessment of significance or ‘seven-part test’ is the basis 
for determining whether a proposal is likely to significantly affect threatened species, 
populations and ecological communities, and their habits and must be considered. 

5.1.1 Endangered Ecological Communities 

Two state listed Endangered Ecological Communities have been identified within the study area 
as shown in Table 18. Sydney Freshwater Wetlands are restricted to two locations and Swamp 
Sclerophyll Forest is considered patchy and widespread, as shown in Figure 24.  

Table 18 Endangered Ecological Communities 

Name TSC Act status Location 

Sydney Freshwater Wetlands in the Sydney Basin Bioregion Endangered Part 3 

Schedule 1 

Stage 3A 

Stage 3B 

Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North 

Coast, Sydney Basin and South East Corner bioregions  

Endangered Part 3 

Schedule 1 

Stage 3B 

Stage 3A 

The current proposal does not directly or indirectly impact on Sydney Freshwater Wetlands in 
Stage 3A of the study area and is not considered likely to have an adverse effect on the extent 
or composition of the community. Therefore the potential for impact on both endangered 
ecological communities is restricted to Stage 3B.  

Stage 3B 

The proposed improvements to the Pacific Highway road design under Stage 3B have the 
potential to encroach on both communities depending on the preferred route selection option. 
The two route selection options for Stage 3B are: 

 Sub-Option A1/A2, widening of the existing Narara Valley Way. 

 Option B, widening of the existing Pacific Highway. 

Sub-Option A1/A2 

Sub-Option A1/A2 as shown in Figure 25 would not significantly impact directly or indirectly on 
either community, and therefore is not likely to have an adverse effect or modify their extent. 
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Figure 24 Stage 3A and 3B 

(Source: Hyder GIS) 

 

 
Figure 25 Sub-Option A1/A2, Narara Valley Way 

(Source: Hyder GIS) 
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Option B 

Option B as shown in Figure 26 was outside the scope of works for this assessment and hence 
was not included within the study area. It is assessed here to inform likely environmental 
planning considerations which may be required under Part 5 of the EP&A Act. 

 
Figure 26 Option B Widening the Pacific Highway 

(Source: Hyder GIS) 
 

Assessment of significance 

An Assessment of Significance has been undertaken to address Part 5 of the EP&A Act and 
determine if the proposal is: 

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

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

The Assessment of Significance relates to Stage 3B Option B, and is presented in full in 
Appendix 1. 

The endangered ecological communities Assessment of Significance concludes that the current 
proposal for Stage 3B Option B is likely to significantly impact on Sydney Freshwater Wetlands 
in the Sydney Basin Bioregion and Swamp Sclerophyll Forest on Coastal Floodplains of the 
NSW North Coast, Sydney Basin and South East Corner bioregions. 

A number of measures are recommended in Section 6 of this assessment to manage and 
reduce impacts. It is recommended that further assessment through the species impact 
statement process is required in accordance with DECCW Threatened Species Assessment 
guidelines. 
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5.1.2 Threatened flora 

A habitat assessment was undertaken for the seven species of threatened flora detected during 
the desktop assessment to determine the likelihood of occurrence within the study area. The 
results of this assessment are summarised in Appendix 2. The results indicate that only M. 
biconvexa is likely to occur in the study area. 

Due to the presence of M. biconvexa an Assessment of Significance has been completed in 
accordance with Section 94A of the TSC Act and Section 5A of the EP&A Act (see Appendix 3). 

The threatened flora Assessment of Significance concludes that the proposal is not likely to 
significantly impact on the Wyong/Gosford population of M. biconvexa or its habitat in Stage 3A 
and Stage 3B Sub-Option A1/A2, Narara Valley Way Corridor. It concludes that it is likely to 
significantly impact on the Wyong/Gosford population of M. biconvexa in Stage 3B Option B. 

The assessment finds that the proposal may impact on M. biconvexa during actions planned for 
Stage 3B Option B at the sub-population level during the construction phase. The primary 
impact relates to the removal of individuals including up to 1,600m2 extent canopy cover.  

A number of measures are recommended in Section 6 of this assessment to manage and 
reduce the degree of impact. It is recommended that further assessment through the species 
impact statement process is likely to be required in accordance with the DECCW Threatened 
Species Assessment guidelines. 

5.1.3 Threatened fauna 

A habitat assessment was undertaken for threatened fauna identified during the desktop study 
to determine the probability of occurrence within the study area. The results of this assessment 
are summarised in Appendix 4.  The analysis was undertaken using information from DECCW 
threatened species profiles, historical information relating to species presence within ten 
kilometres of the study area and habitat availability.  

Of the 48 threatened fauna species identified as occurring within ten kilometres of the study 
area, one species, the Eastern Bent-wing Bat (Miniopterus shreibersii oceanensis) was verified 
during the field investigation. It is likely that another 12 fauna species occur in the study area 
from time to time in accordance with their life cycle requirements and habitat availability as 
shown in Appendix 4. 

An Assessment of Significance has been completed in accordance with Section 94A of the TSC 
Act and Section 5A of the EP&A Act (see Appendix 5) for the following 12 threatened fauna 
species, likely to occur in the study area: 

 Square-tailed Kite. 

 Gang-gang Cockatoo. 

 Glossy Black Cockatoo. 

 Grey-headed Flying-fox. 

 Yellow-bellied Sheathtail-bat. 

 Eastern Freetail-bat. 

 Eastern False Pipistrelle. 

 Little Bentwing-bat. 

 Eastern Bentwing-bat. 

 Large-footed Myotis. 

 Masked Owl. 

 Greater Broad-nosed Bat. 

After consideration of all factors, the threatened fauna Assessment of Significance in Appendix 
5 conclude that no threatened fauna species are likely to be directly or indirectly impacted by 
any proposed action associated with the planned highway improvements. 



Pacific Highway Upgrade—Stages 3A and 3B - Railway Crescent Lisarow to Glen Road Ourimbah 
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 43
 

5.1.4 Aquatic biodiversity and riparian areas 

The act of constructing waterway crossings may require approval under Part 7 (Division 3) of 
the FM Act. This requires that a public authority must notify and seek matters for consideration 
from the Minister for I&I Fisheries prior to works. A letter to I&I Fisheries outlining the planned 
improvements was sent on 20 April 2009 and a response received on 5 May 2009. The 
response requires concurrence from I&I Fisheries on matters relating to potential blockage of 
fish passage and in-stream works. 

Fish passage may be affected at Cut Rock Creek culverts during construction and operation of 
the proposal due to: 

 The extension of the culverts from 18 metres to 38 metres, which is likely to reduce light 
penetration which may affect the potential for fish passage.  

 A small 20cm weir at the immediate exit to the culvert extension, which would alter flow 
conditions at that location. The weir would include a notch to allow low flows to pass 
unimpeded and enable fish passage. 

Construction equipment would be used to extend the proposed culverts and weir, and demolish 
and build the proposed bridges. This equipment would largely use existing tracks and paths to 
access each construction area. The use of this equipment could reduce water quality and 
damage existing riparian and aquatic habitat.   

The small existing levees on both banks of Cut Rock Creek downstream of the culverts would 
be extended for around 30 metres. There would be temporary changes to the creek bed during 
construction of the levee extensions and culverts. As the levees would be designed for a 1 in 
100 year storm event, it is considered unlikely that they would impact on normal creek flow, and 
therefore minimal impact on riparian ecology is anticipated under normal flow conditions.  

5.1.5 Key Threatening Processes 

Fisheries Management Act 

The Removal of Large Woody Debris from NSW Rivers and Streams  

I&I Fisheries recognise the importance of woody debris as providing important habitat and 
shelter for native fish. The removal of woody debris adversely affects several threatened 
species. 

Comments: Field investigations did not identify large woody debris within the study area.   

The Degradation of Native Riparian Vegetation along NSW Water Courses 

Riparian vegetation alongside rivers and creek provides direct ecosystem benefits and affords 
shelter and other resources for biodiversity.  

Comments: The Cut Rock Creek riparian corridor is vegetated by woody weeds and does not 
contain native vegetation with the exception of some regenerating Cabbage Tree Palms 
(Livistona australis) and Green Wattle (Acacia irrorata). 

In-stream Structures and other Mechanisms that Alter Flow 

In-stream structures that modify natural flows include dams, weirs, canals, navigation locks, 
floodgates, culverts, flow regulators, levee banks, erosion control structures and causeways. 
These mechanisms have the potential to negatively impact on aquatic biodiversity by altering 
water levels and temperature. 

Comments: Flow in Cut Rock Creek Fish may be affected at Cut Rock Creek culverts during 
construction and operation of the proposal due to a small 20cm weir at the immediate exit to the 
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culvert extension. The weir would include a notch to allow low flows to pass unimpeded and 
enable fish passage. 

The weir design would be further developed during the detailed design phase in consultation 
with I&I Fisheries. 

Threatened Species Conservation Act 

Key threatening processes are defined as ‘things which threaten or could threaten the survival 
or evolutionary development of species, populations or ecological communities’. They are listed 
under Schedule 3 of the TSC Act. Key threatening processes are described in terms of the 
potential for the proposal to increase the impact of any key threatening process.  

Clearing of Native Vegetation 

Clearing of any vegetation including areas less than two hectares is recognised as a major 
factor contributing to loss of biological diversity. The destruction of habitat results in loss of local 
populations of individual species and often results in fragmentation.  

Comments: Currently the only proposal in place which would constitute land clearance relates to 
Stage 3B Option B and further assessment has been recommended for this option to determine 
the likely extent of environmental impact within the study area. This assessment should 
consider whether vegetation clearing is likely to result in removal of native vegetation that would 
contribute to loss of local biodiversity including local populations or result in habitat 
fragmentation. 

Invasion, establishment and spread of Lantana (Lantana camara) 

Lantana has significant adverse effects on biodiversity. It typically forms dense thickets, 
suppressing native vegetation and seedlings through shading, nutrient competition, smothering 
and allelopathy (chemically suppresses the germination and/or growth of other plant species). 
Lantana readily invades disturbed sites and communities, including edges and canopy breaks in 
dense forest communities. In open forests and woodlands lantana often becomes a dominant 
understorey species. In warmer, moister areas lantana often becomes dominant in regenerating 
pastures. 

Lantana has also been identified as a threat to Swamp Sclerophyll Forest on the Coastal 
Floodplains of the NSW North Coast, Sydney Basin and South East Corner Bioregions listed on 
Schedule 1 Part 3 of the TSC Act. 

Comments: Due to its dominance throughout the study area, it is likely that any cleared habitats 
would be negatively impacted in time by the noxious weed Lantana camara and other weeds. 
Therefore it is recommended that actions are implemented to mitigate the threat from Lantana.  
These are recommended in Section 6. 

Removal of Dead Wood and Dead Trees  

The removal of fallen branches and litter and standing dead trees reduces available habitat by 
removing hollows and other resources utilised by the target species and disrupts ecosystem 
functioning and process.  

Comments: There is currently no removal of dead wood or dead trees.  

Loss of Hollow-bearing Trees 

A number of threatened species on Schedule 1 and 2 of the TSC Act are reliant upon tree 
hollows for shelter and or nests.  Removal of mature trees with hollows (particularly eucalypts) 
is likely to result in greater pressure on remaining hollow bearing trees (based on species 
preferential selection characteristics).  Ultimately removal of even some hollows can lead to 
population decline especially where other limiting factors i.e. food become scarce. Importantly 
mature and old hollow-bearing trees offer other greater resources than younger trees such as 
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flowers, nectar, fruit and seeds.  They also increase forest structure complexity and contribute to 
a diversity of substrate habitats through shedding limbs and dropping leaves and bark.  

Comments: The proposal would not constitute loss of hollow-bearing trees. Hollow-bearing trees 
were not found during field investigations. 

Alteration to Natural Flow Regimes of Rivers, Streams, Floodplains & Wetlands 

Alteration to natural flow regimes of rivers and streams and their floodplains and wetlands is a 
major factor contributing to loss of biodiversity and ecological function in aquatic ecosystems.  

Comments: The proposal would not constitute an alteration to the natural flow regime of Cut 
Rock Creek, wetlands or floodplains.  

Predation by Gambusia holbrooki (Plague Minnow or Mosquito Fish) 

Gambusia holbrooki is a small introduced fish which is widespread in fresh and brackish water 
systems throughout NSW. It is known to prey upon threatened frogs as well as other native 
biodiversity such as fish and aquatic organisms. 

Comments: G. holbrooki was detected under the Cut Rock Creek Bridge during the field 
investigation and is widespread in Cut Rock Creek generally. The proposal is not likely to 
increase the population densities of G. holbrooki in Cut Rock Creek or exacerbate predation of 
G. holbrooki on native biodiversity. The proposal is therefore not considered to constitute 
Predation by G. holbrooki.  

5.2 Commonwealth Legislation - EPBC Act 

The EPBC Act requires approval from the Commonwealth if an action relating to the proposal 
has, will have, or is likely to have, a significant impact on a matter of national environmental 
significance (NES). Matters of NES relevant to this ecological assessment are: 

 Listed threatened species and ecological communities. 

 Migratory species protected under international agreements. 

 Ramsar wetlands of international importance. 

 Nationally listed ecological communities. 

5.2.1 Listed threatened species 

The threatened species Biconvex Paperbark (Melaleuca biconvexa) was detected within the 
study area during field investigations. Habitat of another vulnerable species, the Grey-headed 
Flying-fox (Pteropus poliocephalus) was present in stratification unit 5a, and it is likely that the 
Grey-headed Flying-fox may occur in the study area from time to time during its lifecycle. 

The impact of the proposal on these two threatened species was assessed against ‘significant 
impact criteria’ provided by the Department of the Environment Water Heritage and the Arts 
(DEWHA). Assessment against these criteria provides for a determination as to whether the 
proposed impacts are likely to be significant and require approval. The assessments are 
presented in Appendix 6. 

Conclusion for Melaleuca biconvexa with ‘Significant Impact Criteria’  

This assessment concludes that further assessment is required through the Ministerial referral 
process should Option B be selected as the preferred route option in Stage 3B. The Ministerial 
referral process would determine whether approval is required under the EPBC Act. 

Conclusion for Grey-headed Flying-fox with ‘Significant Impact Criteria’  

This assessment concludes that no further assessment is required for Grey-headed Flying-fox 
under the EPBC Act. 
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5.2.2 Listed migratory species 

A habitat assessment was undertaken for 10 species of non-threatened Commonwealth listed 
migratory fauna identified during the desktop study to determine the probability of occurrence 
within the study area. The assessment was undertaken using information from threatened 
species profiles, historical information relating to species presence within ten kilometres of the 
study area and habitat availability, and the results are shown in Appendix 7.  

The field investigation revealed that habitat components required by the species listed in 
Appendix 7 were absent or where present, not of suitable condition or structural complexity to 
support protected matters.  

Conclusion for Non-threatened Migratory Species with ‘Significant Impact Criteria’  

The proposal is not likely to substantially modify destroy or isolate an area of important habitat 
for a migratory species or result in an invasive species that is harmful to the migratory species 
becoming established or seriously disrupt the lifecycle of an ecologically significant proportion of 
the population of a migratory species. 

5.2.3 Wetlands of international significance (Ramsar sites) 

Actions associated with the proposal do not relate to Wetlands of International Significance. 

5.2.4 Nationally listed threatened ecological communities 

Actions associated with the proposal do not relate to listed threatened ecological communities. 

5.2.5 Listed Key Threatening Processes  

Land clearance 

Land Clearance is a listed key threatening process under the EPBC Act: Land clearing consists 
of the destruction of the above ground biomass of native vegetation and its substantial 
replacement by non-local species or by human artefacts. Native vegetation is defined as 
vegetation in which native species constitute more than 70% of the plant cover, or other 
vegetation containing populations of species listed under the EPBC Act. 

Comments: Should native vegetation constitute 70% or more of the plant cover of any areas of 
vegetation planned for removal as a result of the proposal, then the action could constitute Land 
Clearance as defined by the EPBC Act and should be assessed in the context of the EPBC Act.  

Currently the only proposal in place which would constitute land clearance relates to Stage 3B 
Option B and further assessment has been recommended for this option to determine the likely 
extent of environmental impact within the study area. This assessment should consider whether 
vegetation clearing is likely to result in removal of native vegetation that would contribute to loss 
of local biodiversity including local populations or result in habitat fragmentation. 
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6 Recommended mitigation measures 
Impacts of the proposal on flora and fauna have been minimised through the development of 
the proposed alignment. The proposed alignment duplicates the northbound carriageway to the 
west of the existing Cut Rock Creek bridge, which avoids the need to realign Cut Rock Creek at 
that location. Easement width is reduced to prevent unnecessary clearing into the freshwater 
wetland EEC and stands of Melaleuca biconvexa. Where feasible and reasonable the proposal 
would provide retaining walls instead of batters to retain stands of Melaleuca biconvexa. 

Flora and fauna controls would be undertaken in accordance with the RTA G40 Clearing and 
Grubbing specifications, sections 6.9 and 6.10 of the RTA G36 Environment Protection 
(Management Plan) and the RTA Draft Biodiversity Guidelines - Protecting and Managing 
Biodiversity During Road Projects and Maintenance. 

As part of a Construction Environmental Management Plan (CEMP), a Flora and Fauna 
Management Sub-plan would be prepared to include the safeguards and management 
measures listed below.  

The following mitigation measures are in keeping with State and Commonwealth environmental 
planning requirements to integrate the principles of ecologically sustainable development and 
promote a precautionary approach to safeguarding biodiversity within the study area.  

The mitigation measures relate to: 

 Terrestrial flora and fauna. 

 Aquatic flora and fauna. 

 Noxious weeds and exotic species. 

Terrestrial flora and fauna 

 Develop landscaping specifications during detailed design to: 

 Use locally endemic species and exclude exotic species to restore native 
vegetation communities and habitats. 

 Incorporate Melaleuca biconvexa as a key landscape element wherever possible to 
offset its removal during the proposal.  

 Collect Melaleuca biconvexa and other native seeds locally prior to construction 
commencement to enable adequate growth prior to planting.  

 Incorporate Black Sheoak (Allocasuarina littoralis) in landscaping to improve 
foraging habitat for Gang Gang Cockatoo, Grey-headed Flying-fox and Glossy-
black Cockatoo.  

 The following measures are to be adopted and would be included in a Flora and Fauna 
Management Sub-plan: 

 Remove weeds along the Cut Rock Creek riparian corridor adjacent to the Pacific 
Highway crossings.  

 Include monitoring of M. biconvexa after the completion of construction to 
determine effectiveness of landscape planting.  

 Require the use of ecologists and bush regenerators for regeneration works  

 A vegetation clearing procedure to include multi-stage clearing, checking potential 
habitat areas prior to clearing, delineation of clearing areas from protected areas, 
and measures to prevent the spread of Myrtle Rust.  

 Check for threatened bat species identified as likely to be in the study area by an 
ecologist prior to construction. Check likely habitats such as the Cut Rock Creek 
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bridge and culverts to determine presence/absence. If bats are present, relocate 
individuals to an agreed alternative habitat prior to construction, using roost boxes 
if necessary.  

 Notify the Wildlife Information and Rescue Service (WIRES) if any injured native 
fauna are found.  

 An offset strategy for loss of Melaleuca biconvexa as a result of the proposal. 

 Ensure that detailed design and construction avoid or minimise disturbance to M. 
biconvexa where feasible and reasonable. Use retaining walls to minimise impacts on M. 
biconvexa where they occur adjacent to the proposed highway alignment. 

 During detailed design, investigate the potential for constructing suitable roosting 
structures for bats at favourable areas such as at the new Cut Rock Creek bridge.  

 Retain habitat components in-situ including mature trees, fallen logs, loose bark and 
rocks wherever possible. Where habitat components cannot be retained in-situ, relocate 
within the study area as landscape features wherever possible.  

 Ensure exclusion fencing is adopted to safeguard trees and habitat values in accordance 
with the vegetation clearing procedure and protection of habitat features. 

 Provide environmental inductions and/or awareness workshops to train construction staff 
on the requirements for working in sensitive environmental areas.  

Aquatic flora and fauna 

 Check for the presence of platypus at the Cut Rock Creek crossings prior to construction 
at those locations. If detected, seek further advice from RTA environment staff. 

 Provide awareness briefings to construction staff about the potential presence of 
platypus.  

 Consider guidelines published by the Department of Water and Energy and I&I Fisheries 
during detailed design of drainage structures and waterway crossings. This includes a 
notch in the weir downstream of the Cut Rock Creek culverts to allow fish passage and 
low flows to pass unimpeded.  

 In consultation with I&I Fisheries, during detailed design consider replicating natural 
sandy/ gravel stream bed conditions in the Cut Rock Creek culverts to promote fish 
presence.  

 Ensure that fish passage is not blocked during construction of the Cut Rock Creek 
bridges and culverts. If blockage cannot be avoided, gain a permit from I&I Fisheries prior 
to any works in these areas.   

 Implement measures to minimise water quality impacts to Cut Rock Creek.  

Noxious weeds and exotic species 

 Develop a weed management procedure as part of the Flora and Fauna Management 
Sub-plan, with particular attention given to noxious species. The Sub-plan must include 
measures to limit the invasion and spread of Lantana camara. 

 Manage all declared noxious weeds according to the obligations under the Noxious 
Weeds Act 1993 and local council requirements.  

 Undertake clearing, bush regeneration and landscaping work in accordance with the 
NSW Department of Industry and Investment guidelines for preventing spread of Myrtle 
Rust in bushland (Industry and Investment, 2010). 
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Appendix 1 
EP&A Act Assessment of Significance  

Endangered Ecological Communities 
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Stage 3B Option B 

Sydney Freshwater Wetlands in the Sydney Basin Bioregion and Swamp Sclerophyll Forest on 
Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner bioregions. 

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

Not applicable. This factor refers only to those species listed on Part 1 and Part 4 of Schedule 1, 
Part 1 of Schedule 1A and Part 1 of Schedule 2 of the TSC Act, and Part 1 and Part 4 of 
Schedule 4 and Schedule 5 of the FM Act.  

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

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act. 

(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, 

Both Sydney Freshwater Wetlands in the Sydney Basin Bioregion and Swamp Sclerophyll 
Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner 
bioregions are listed in Part 2 of Schedule 1 of the TSC Act and therefore this factor applies.  

The current proposal for Stage 3B Option B is likely to involve the removal of 2235 m2 extent 
cover of Swamp Sclerophyll Forest and 849 m2 extent cover of Sydney Freshwater Wetlands in 
the Sydney Basin Bioregion. Edge effects may result in some long term change in composition 
however the likelihood and degree of this is unknown and unpredictable.  

The life cycles of species comprising Swamp Sclerophyll Forest are likely to be disrupted and 
the proposal is likely to modify or remove some of these species including the threatened 
Melaleuca biconvexa which is considered to be a component part of the community.  

Loss of species in both communities along the edge of the highway is likely to contribute to 
simplification of the community and could devalue the strength of the habitat for fauna and flora. 
In general terms simplification through removal is likely to contribute to a decrease in resilience 
to other pressures such as storm events and increase the likelihood of weed and pest invasion.  

(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, an 

(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 activities are likely to modify, fragment and remove habitat of both endangered 
ecological communities which constitutes direct impact through vegetation clearing and indirect 
impact from edge effects as discussed in (c) above. The ecological integrity of the area to be 
removed is currently in good condition and includes the threatened M. biconvexa. 
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(e) Whether the action proposed is likely to have an adverse effect on critical habitat 
(either directly or indirectly), 

Not applicable. No Critical habitat is listed on the register of Critical Habitat kept by the Director-
General, DECCW or I&I within the study area. 

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

In 2004 amendments to the TSC Act removed the requirement to prepare recovery and threat 
abatement plans for endangered ecological communities and threatened species. This was 
replaced by the requirement to produce threatened species priorities action statement. 
Therefore the application of this part considers all relevant recovery plans, threat abatement 
plans, threatened species profiles and related guidelines.  

The DECCW website identifies a total of eight strategies to help recover Swamp Sclerophyll 
Forest including: 

 Captive husbandry or ex-situ collection/propagation; 

 Community landholder liaison; 

 Habitat management; 

 Weed Control; 

 Research; and 

 Survey and Mapping. 

and four strategies to help recover Sydney Freshwater Wetlands including habitat management 
and protection; signage; weed control; and fencing.  

http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/pas_profile.aspx?id=10786  

It is considered that actions associated with Stage 3B Option B are likely to be inconsistent with 
the strategies identified above. 

(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. 

It is considered likely that Stage 3B Option B may increase the impact of two Key Threatening 
Processes being: 

 Invasion, establishment and spread of Lantana (Lantana camara) TSC Act; and 

 Alteration to Natural Flow Regimes of Rivers, Streams, Floodplains & Wetlands FM Act. 

Due to invasion, establishment and spread of Lantana (Lantana camara) throughout the study 
area it is likely that further clearing as a result of the proposal would facilitate the further spread 
of Lantana. Therefore it is recommended that a series of priority actions are implemented to 
mitigate the threat from Lantana.  These priority actions are considered in Section 6. Lantana 
has been identified as a threat to Swamp Sclerophyll Forest on Coastal Floodplains of the NSW 
North Coast, Sydney Basin and South East Corner bioregions (DECCW 2005). 

Conclusion for Endangered Ecological Community Assessment 

The endangered ecological community assessment concludes that the current proposal for 
Stage 3B Option B is likely to significantly impact on Sydney Freshwater Wetlands in the 
Sydney Basin Bioregion and Swamp Sclerophyll Forest on Coastal Floodplains of the NSW 
North Coast, Sydney Basin and South East Corner bioregions. This assessment concludes that 
further assessment through the species impact statement process is required if Stage 3B Option 
B is selected as the preferred route option. The requirement for further assessment is in 
accordance with the DECCW Threatened Species Assessment guidelines. 
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Appendix 2 
Threatened Flora 

Habitat Assessment  
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No Name Status Habitat requirements Likelihood of occurrence in the 

study area 

1 Spreading Guinea 

Flower (Hibbertia 

procumbens)  

Endangered Majority of known populations occur 

within (Banksia ericifolia),(Angophora 

hispida), (Allocasuarina distyla) 

scrub/heath on skeletal sandy soils 

There is no suitable habitat in the 

study area and no local records 

exist. 

Likelihood low 

2 Black-eyed Susan 

(Tetratheca juncea)  

Vulnerable 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 

There is no suitable habitat in the 

study area. No local records exist. 

Likelihood low 

3 (Epacris 

purpurascens var. 

purpurascens) 

Vulnerable Found in a range of habitat types, most of 

which have a strong shale soil influence 

There is no suitable habitat in the 

study area. No local records exist. 

Likelihood low 

4 Maundia 

triglochinoides 

Vulnerable Grows in swamps, creeks or shallow 

freshwater 30 - 60 cm deep on heavy 

clay, low nutrients 

There is no suitable habitat in the 

study area. No local records exist. 

Likelihood low 

5 Tranquility Mintbush 

(Prostanthera 

askania)  

Endangered Grows in sclerophyll forests on ridges or 

adjacent rainforest areas. This species is 

very rare and highly restricted in 

occurrence. 

There is no suitable habitat in the 

study area. No local records exist.  

Likelihood low 

6 Biconvex Paperbark 

(Melaleuca 

biconvexa)  

Vulnerable Generally grows in damp places, often 

near streams or low-lying areas on alluvial 

soils of low slopes or sheltered aspects 

Known from the study area and 

detected during survey. 

Likelihood high 

7 Magenta Lilly Pilly 

(Syzygium 

paniculatum) 

Vulnerable Occurs on gravels, sands, silts and clays 

in riverside gallery rainforests and 

remnant littoral rainforest communities 

There is no suitable habitat in the 

study area. No local records exist 

for wild occurrences. Street trees 

were identified during the survey.  

Likelihood low 

8 Senna acclinis 

(Rainforest Cassia) 

Endangered  Grows in or on the edges of subtropical 

and dry rainforest 

There are no local records for this 

species and it was not recorded in 

the study area. There is no suitable 

habitat in the study area.   

Likelihood low 

9 Lindsaea fraseri  

(Fraser's Screw 

Fern) 

Endangered  Poorly drained, infertile soils in swamp 

forest or open eucalypt forest, usually as 

part of a ferny understorey. Currently 

known only from two areas in NSW  - 

near Hastings Point on the Tweed coast 

and in the Pillar Valley east of Grafton. 

There is one record of this species 

approximately 5 km south of the site, 

recorded in 1955.  

There is no suitable habitat in the 

study area and no recent records 

of the species in the region. 

Likelihood low 

10 Darwinia 

glaucophylla     

Vulnerable  Occurs in sandy heath, scrub and 

woodlands often associated with 

sandstone rock platforms or near hanging 

swamps and friable sandstone shallow 

soils 

There are no local records for this 

species and it was not recorded in 

the study area. There is no suitable 

habitat in the study area.  

Likelihood low 

11 Dendrobium Endangered  Grows frequently on Melaleuca There may be marginal habitat for 
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melaleucaphilum 

(Spider orchid) 

             

styphelioides, less commonly on 

rainforest trees or on rocks in coastal 

districts. There is one record of this 

species approximately 4.5 km south of the 

site, recorded in 1935. 

 

this species in the study area, with 

Melaleuca styphelioides recorded 

in stratification unit 2B, however 

given the lack of recent records in 

the region it is highly unlikely that 

the species persists in the locality. 

Likelihood low 

12 Eucalyptus camfieldii 

(Camfield's 

Stringybark) 

Vulnerable  Poor coastal country in shallow sandy 

soils overlying Hawkesbury sandstone; 

coastal heath mostly on exposed sandy 

ridges. 

 

There are no local records for this 

species and it was not recorded in 

the study area. There is no suitable 

habitat in the study area.  

Likelihood low 
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Appendix 3 
EP&A Act Assessment of Significance 

Threatened Flora – Melaleuca biconvexa 
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Assessment of Significance Seven Part Test - 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. 

M. biconvexa is widely distributed on the Central Coast as shown in Figure 11 and is abundant 
adjacent to the study area where core habitat occurs in damp places, often near streams or low-
lying areas on alluvial soils of low slopes or sheltered aspects. During this investigation M. 
biconvexa was found to be generally restricted to low lying and inundated areas.  

Within the Gosford and Wyong area most populations of Biconvex Paperbark occur on private 
land or on road reserves. Biconvex Paperbark is known to have multiple stems from single root 
stocks so that an estimate of population size is difficult to assess from visual inspection of 
stands (NSW Scientific Committee 2008). This root suckering habit was observed in the field 
and many saplings and trees are likely to be clones of parent trees. For the purposes of this 
assessment, population estimates are provided in approximate extent canopy cover. 

Eight discrete clusters of M. biconvexa were located in the study area with an approximate total 
area of 7,200m2. Four of these clusters were detected in the Subject Site in stratification units 
6b, 5a, 4a and 3a with a combined total area of approximately 1100m2. Two clusters are located 
in Stage 3A and two clusters are located in Stage 3B. Application (a) of this assessment sets 
out to determine the risk of extinction to the Central Coast population of M. biconvexa and 
analyses the risk in terms of the likely effect in Stage 3A and Stage 3B. Clusters are identified 
as follows:  

Stage 3A 

 Cluster 3a consists of 40 m2 comprising two small trees approximately three metres to the 
west of the Pacific Highway road shoulder. 

 Cluster 4a consists of 200 m2 comprising approximately six medium-tall trees and 20-30 
regenerating suckers. This stand of trees is opposite Mannings Road and abuts the 
pedestrian walkway adjacent to the Pacific Highway. A transmission line passes through 
the trees closest to the highway. Lopping of larger branches has occurred to allow for 
distance clearances for power lines. 

The proximity of Stage 3A clusters to the Pacific Highway is likely to predispose M. biconvexa to 
direct disturbance and it is likely that all or most M. biconvexa present in Stage 3A would be 
removed or heavily disturbed as a result of the proposal. The total extent of canopy coverage is 
approximately 240 m2 and represents a very small component of the overall Central Coast 
population. Removal of these two clusters is considered unlikely to increase the risk of 
extinction to the local population.  

Stage 3B Sub-Option A1/A2, Narara Valley Way Corridor 

 Cluster 5a consists of 80 m2 comprising approximately fifteen small shrubs and is located 
adjacent to Dora Street. 

 Cluster 6b consists of 800 m2 and is located adjacent to the Pacific Highway and opposite 
McDonalds Road. 

Under this proposed option it is likely that cluster 5a would be removed in its entirety as shown 
in Figure 27. Removal of this cluster of approximately 80 m2 is considered unlikely to increase 
the risk of extinction to the local population. The cluster in 6b is unlikely to be directly impacted 
although some minor lopping of branches may be required.  
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Figure 27 Sub option A1/A2, Narara Valley Way Corridor 

(Source: Hyder GIS) 

 
Stage 3B Option B, Pacific Highway Corridor 

Under this proposed option it is likely that approximately 1,600m2 would be removed as shown 
in Figure 28. These individuals form part of a larger contiguous M. biconvexa sub-population 
and represent an important component of an endangered ecological community Swamp 
Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and South 
East Corner bioregions  (assessed separately).  

Clearing as a result of the proposal may fragment the sub-population of M. biconvexa and 
impact upon Swamp Sclerophyll Forest as well as another endangered ecological community 
Sydney Freshwater Wetlands in the Sydney Basin Bioregion. Impact is likely to occur through 
direct and indirect pressures including clearing, soil compaction, altered hydrology and weed 
encroachment. It is therefore considered that the proposal may have an adverse effect on M. 
biconvexa and contribute to processes threatening the viability 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: 

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act 

(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 
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Figure 28 Option B, Pacific Highway Corridor 

(Source: Hyder GIS) 

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

Not applicable - this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act, Part 3 of Schedule 4 of the FM Act, and critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, an 

(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 

Stage 3A and Stage 3B Sub-Option A1/A2, Narara Valley Way Corridor 

Habitat for M. biconvexa within the study area is extremely limited and has been compromised 
by high past levels of clearing and disturbance. Habitats within the study area where M. 
biconvexa currently occurs are typically fragmented and weedy. Habitats likely to be removed 
for the proposal are not considered to be important for the future survival of the central coast 
population of M. biconvexa.  

Stage 3B Option B, Pacific Highway Corridor 

Core habitat for M. biconvexa occurs within this concept design option and is considered to be 
in good condition. Removal or modification of habitats under this option is considered likely to 
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fragment and or isolate other areas of habitat and impact on the survival of the Central Coast M. 
biconvexa population. 

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

Not applicable. No Critical habitat is listed on the register of Critical Habitat kept by the Director-
General, DECCW or I&I within the study area. 

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

No recovery or threat abatement plan has been prepared for this species however consideration 
is given to priority action statements that set out measures to promote recovery in accordance 
with DECCW requirements. Proposed actions for this proposal are not consistent with the ten 
recovery strategies and associated priority actions to help preserve M. biconvexa, in particular: 

 Public authorities and landowners undertaking road, trail, or easement maintenance 
activities in potential habitat are to ensure that planning and maintenance staff are aware 
of the species and that processes are in place to avoid impacting upon it. 

 Restrict vehicular and pedestrian access. 

Proposed mitigation safeguards are recommended within this assessment however it is not 
known whether these safeguards would be successfully implemented and therefore protect or 
offset net loss. For this reason safeguards are not considered as part of this assessment. 

(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. 

It is considered likely that Stage 3B Option B may increase the impact of two Key Threatening 
Processes being: 

 Invasion, establishment and spread of Lantana (Lantana camara) as defined in the 
Threatened Species Conservation Act. 

 Alteration to the Natural Flow Regimes of Rivers, Streams, Floodplains & Wetlands as 
defined in the Fisheries Management Act.  

Due to the invasion, establishment and spread of Lantana (Lantana camara) throughout the 
study area it is likely that any cleared habitats as a result of the proposal would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana.  These priority actions are considered in Section 6. 

Conclusion for Threatened Flora Assessment 

The threatened flora assessment concludes that the proposal is not likely to significantly impact 
on the Wyong/Gosford population of M. biconvexa or its habitat in Stage 3A and Stage 3B Sub-
Option A1/A2, Narara Valley Way Corridor and is likely to significantly impact on the 
Wyong/Gosford population of M. biconvexa in Stage 3B Option B. 

The assessment finds that the proposal may impact on M. biconvexa during actions planned for 
Stage B Option B at the sub-population level during the construction phase. The primary impact 
relates to the removal of individuals including up to 1,600m2 extent canopy cover. A number of 
measures are recommended in Section 6 of this assessment to manage and reduce the degree 
of impact and it is recommended that further assessment through the species impact statement 
process is likely to be required in accordance with the DECCW Threatened Species 
Assessment guidelines. 
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Appendix 4 
Threatened Fauna  

Habitat Assessment 
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No. Name  Status Habitat requirements Likelihood of occurrence in the study 

area 

 Frogs    

1 Green and 

Golden Bell Frog 

(Litoria aurea) 

Endangered Optimum habitat includes water-bodies 

that are unshaded, free of predatory fish 

such as Plague Minnow (Gambusia 

holbrooki), have a grassy area nearby 

and diurnal sheltering sites available. 

Marginal habitat exists at Cut Rock Creek 

South, however this is heavily populated 

by the predatory plague Minnow. No local 

records exist.  

Likelihood low. 

2 Green-thighed 

Frog (Litoria 

brevipalmata) 

Vulnerable Occurs in a range of habitats from 

rainforest and moist eucalypt forest to dry 

eucalypt forest and heath, typically in 

areas where surface water gathers after 

rain. 

There is no suitable habitat in the study 

area. No local records exist. 

Likelihood low. 

3 Wallum Froglet 

(Crinia tinnula) 

Vulnerable Occurs only in acid paperbark swamps 

and sedge swamps. 

There is no suitable habitat in the study 

area. No local records exist. 

Likelihood low. 

4 Giant Burrowing 

Frog 

(Heleioporus 

australiacus)  

Vulnerable Occurs in heath, woodland and open 

forest with sandy soils. 

There is no suitable habitat in the study 

area. Targeted searches did not detect 

the species. No local records exist. The 

closest records are from Strickland State 

Forest. 

Likelihood low. 

5 Stuttering Frog 

(Mixophyes 

balbus)  

Endangered Found in rainforest and wet, tall open 

forest in the foothills and escarpment on 

the eastern side of the Great Dividing 

Range. 

There is no suitable habitat in the study 

area. No local records exist. The closest 

records are to the west of the Sydney 

Newcastle Freeway. Targeted searches 

did not detect the species. 

Likelihood low. 

6 Giant Barred 

Frog (Mixophyes 

iterates)  

Endangered Occur amongst deep, damp leaf litter in 

rainforests, moist eucalypt forest and 

nearby dry eucalypt forest, at elevations 

below 1000 m. 

There is no suitable habitat in the study 

area. No local records exist. Targeted 

searches did not detect the species. 

Likelihood low. 

7 Red-crowned 

Toadlet 

(Pseudophryne 

australis)  

Vulnerable Occurs in open forests, mostly on 

Hawkesbury and Narrabeen Sandstones. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species. 

Likelihood low. 

 Reptiles    

8 Pale-headed 

Snake 

(Hoplocephalus 

bitorquatus) 

Vulnerable Found mainly in dry eucalypt forests and 

woodlands, cypress woodland and 

occasionally in rainforest or moist 

eucalypt forest. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species. 

Likelihood low. 

9 Rosenberg's 

Goanna 

(Varanus 

rosenbergi) 

Vulnerable Found in heath, open forest and 

woodland. Associated with termites, the 

mounds of which this species nests in; 

termite mounds are a critical habitat 

component. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  
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No. Name  Status Habitat requirements Likelihood of occurrence in the study 

area 

Likelihood low. 

 Birds    

10 Square-tailed 

Kite (Lophoictinia 

isura)  

Vulnerable Found in a variety of timbered habitats 

including dry woodlands and open forests. 

Shows a particular preference for 

timbered watercourses. 

The habitat in the study area is likely to 

provide temporary roosting and foraging 

opportunities from time to time. Habitats 

in better condition with larger extent occur 

to the west in Strickland State Forest.  

Likelihood medium. 

11 Osprey (Pandion 

haliaetus) 

Vulnerable Favour coastal areas, especially the 

mouths of large rivers, lagoons and lakes.

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

12 Black Bittern 

(Ixobrychus 

flavicollis) 

Vulnerable Inhabits both terrestrial and estuarine 

wetlands, generally in areas of permanent 

water and dense vegetation. Where 

permanent water is present, the species 

may occur in flooded grassland, forest, 

woodland, rainforest and mangroves. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

13 Bush Stone-

curlew (Burhinus 

grallarius) 

Endangered Inhabits open forests and woodlands with 

a sparse grassy ground layer and fallen 

timber. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

14 Gang-gang 

Cockatoo 

(Callocephalon 

fimbriatum) 

Vulnerable In summer, generally found in tall 

mountain forests and woodlands, 

particularly in heavily timbered and 

mature wet sclerophyll forests. In winter, 

may occur at lower altitudes in drier more 

open eucalypt forests and woodlands, 

and often found in urban areas. 

The habitat in the study area is likely to 

provide foraging and roosting 

opportunities for the species. There are 

no records from within the study area. 

Nearby records exist in areas with 

appropriate habitat features including food 

trees and habitat hollows. 

Likelihood medium. 

15 Glossy Black-

Cockatoo 

(Calyptorhynchu

s lathami)  

Vulnerable Inhabits open forest and woodlands of the 

coast and the Great Dividing Range up to 

1000 m in which stands of she-oak 

species, particularly Black She-oak 

(Allocasuarina littoralis), Forest She-oak 

(A. torulosa) or Drooping She-oak (A. 

verticillata) occur. 

There is likely to be some foraging habitat 

for the species in the disturbed riparian 

vegetation along Cut Rock Creek north. 

There are no records from within the 

study area. Nearby records exist in areas 

with appropriate habitat features including 

food trees and habitat hollows. 

Likelihood medium. 

16 Black-necked 

Stork 

(Ephippiorhynch

us asiaticus) 

Endangered Inhabits permanent freshwater wetlands 

including margins of billabongs, swamps, 

shallow floodwaters, and adjacent 

grasslands and savannah woodlands; can 

also be found occasionally on inter-tidal 

shorelines, mangrove margins and 

estuaries. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 
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No. Name  Status Habitat requirements Likelihood of occurrence in the study 

area 

17 Wompoo Fruit-

Dove (Ptilinopus 

magnificus) 

Vulnerable Occurs in, or near rainforest, low 

elevation moist eucalypt forest and brush 

box forests. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

18 Superb Fruit-

Dove (Ptilinopus 

superbus)  

Vulnerable Inhabits rainforest and similar closed 

forests where it forages high in the 

canopy, eating the fruits of many tree 

species such as figs and palms. It may 

also forage in eucalypt or acacia 

woodland where there are fruit-bearing 

trees. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

19 Regent 

Honeyeater 

(Xanthomyza 

Phrygia)  

Endangered Inhabits dry open forest and woodland, 

particularly Box-Ironbark woodland, and 

riparian forests of River Sheoak. Regent 

Honeyeaters inhabit woodlands that 

support a significantly high abundance 

and species richness of bird species. 

These woodlands have significantly large 

numbers of mature trees, high canopy 

cover and abundance of mistletoes. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

20 Grey-crowned 

Babbler 

(Pomatostomus 

temporalis)  

(eastern 

subspecies) 

Vulnerable Inhabits open Box-Gum Woodlands on 

the slopes, and Box-Cypress-pine and 

open Box Woodlands on alluvial plains. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

21 Flesh-footed 

Shearwater 

(Puffinus 

carneipes)  

Vulnerable Occurs over marine habitats. This marine species would not frequent 

habitat within the study area. 

Likelihood low. 

22 Swift Parrot 

(Lathamus 

discolour) 

Vulnerable On the mainland they occur in areas 

where eucalypts are flowering profusely 

or where there are abundant lerp (from 

sap-sucking bugs) infestations. 

The habitat in the study area is unlikely to 

support the species. Eucalypt species are 

absent or rare. There are no records from 

within the study area. Targeted searches 

did not detect the species.  

Likelihood low. 

23 Barking Owl 

(Ninox 

connivens)  

Vulnerable Inhabits eucalypt woodland, open forest, 

swamp woodlands and, especially in 

inland areas, timber along watercourses. 

Denser vegetation is used occasionally 

for roosting 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

24 Powerful Owl 

(Ninox strenua)  

Vulnerable Inhabits a range of vegetation types, from 

woodland and open sclerophyll forest to 

tall open wet forest and rainforest. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 
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No. Name  Status Habitat requirements Likelihood of occurrence in the study 

area 

25 Masked Owl 

(Tyto 

novaehollandiae)  

Vulnerable Lives in dry eucalypt forests and 

woodlands from sea level to 1100 m. 

There is one record of Masked Owl 

recorded in the study area within the 

Coastal Narrabeen Moist Forest to the 

north of vegetation stratification unit 5A. 

The habitat in the study area may support 

the species. Targeted searches did not 

detect the species.  

Likelihood medium. 

26 Sooty Owl (Tyto 

tenebricosa) 

Vulnerable Occurs in rainforest, including dry 

rainforest, subtropical and warm 

temperate rainforest, as well as moist 

eucalypt forests. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Targeted 

searches did not detect the species.  

Likelihood low. 

 Mammals    

27 Eastern Pygmy-

possum 

(Cercartetus 

nanus)  

Vulnerable Found in a broad range of habitats from 

rainforest through sclerophyll (including 

Box-Ironbark) forest and woodland to 

heath, but in most areas woodlands and 

heath appear to be preferred, except in 

north-eastern NSW where they are most 

frequently encountered in rainforest. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 

28 Spotted-tailed 

Quoll (Dasyurus 

maculates) 

Vulnerable Recorded across a range of habitat types, 

including rainforest, open forest, 

woodland, coastal heath and inland 

riparian forest, from the sub-alpine zone 

to the coastline. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 

29 Yellow-bellied 

Sheathtail-bat 

(Saccolaimus 

flaviventris) 

Vulnerable Roosts singly or in groups of up to six, in 

tree hollows and buildings; in treeless 

areas they are known to utilise mammal 

burrows. 

This species was not detected during 

survey. Records exist to the west of the 

study area. Some foraging may be 

expected over the study area from time to 

time. Populations are not likely to depend 

on habitat components specific to the 

study area. Widespread foraging is likely. 

Likelihood medium to high. 

30 Eastern Freetail-

bat 

(Mormopterus 

norfolkensis) 

Vulnerable Occur in dry sclerophyll forest and 

woodland east of the Great Dividing 

Range. 

This species was not detected during 

survey. Records exist to the west of the 

study area. Some foraging may be 

expected over the study area from time to 

time Populations are not likely to depend 

on habitat components specific to the 

study area. Widespread foraging is likely. 

Likelihood medium to high 

31 Eastern False 

Pipistrelle 

(Falsistrellus 

tasmaniensis)  

Vulnerable Prefers moist habitats, with trees taller 

than 20 m. 

This species was not detected during 

survey. Records exist to the south and 

west of the study area. Some foraging 

may be expected over the study area 

from time to time. It is not likely to depend 

on habitat components within the study 
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No. Name  Status Habitat requirements Likelihood of occurrence in the study 

area 

area. 

Likelihood medium to high 

32 Little Bentwing-

bat (Miniopterus 

australis)  

Vulnerable Moist eucalypt forest, rainforest or dense 

coastal banksia scrub. 

This species was not detected during 

survey. Records exist to the east and 

west of the study area. Some foraging 

may be expected over the study area 

from time to time. It is not likely to depend 

on habitat components within the study 

area. 

Likelihood medium to high 

33 Eastern 

Bentwing-bat 

(Miniopterus 

schreibersii 

oceanensis) 

Vulnerable Caves are the primary roosting habitat, 

but also use derelict mines, storm-water 

tunnels, buildings and other man-made 

structures. 

This species was detected during the 

survey. Records exist to the north east 

south and west of the study area. 

Populations are not likely to depend on 

habitat components specific to the study 

area. Widespread foraging is likely. 

Likelihood high. 

34 Large-footed 

Myotis (Myotis 

macropus)  

Vulnerable Generally roost in groups of 10 - 15 close 

to water in caves, mine shafts, hollow-

bearing trees, storm water channels, 

buildings, under bridges and in dense 

foliage. 

This species was not detected during the 

survey. Records exist to the west of the 

study area. Populations are not likely to 

depend on habitat components specific to 

the study area. Widespread foraging is 

likely. 

Likelihood medium to high 

35 Greater Broad-

nosed Bat 

(Scoteanax 

rueppellii) 

Vulnerable 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. 

This species was not detected during the 

survey. Records exist to the east of the 

study area. Populations are not likely to 

depend on habitat components specific to 

the study area. Widespread foraging is 

likely. 

Likelihood medium to high 

36 Parma Wallaby 

(Macropus 

parma)  

Vulnerable Preferred habitat is moist eucalypt forest 

with thick, shrubby understorey, often with 

nearby grassy areas, rainforest margins 

and occasionally drier eucalypt forest. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 

37 Long-nosed 

Potoroo 

(Potorous 

tridactylus)  

Vulnerable 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 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 

38 Yellow-bellied 

Glider (Petaurus 

australis)  

Vulnerable Occur in tall mature eucalypt forest 

generally in areas with high rainfall and 

nutrient rich soils. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 
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No. Name  Status Habitat requirements Likelihood of occurrence in the study 

area 

39 Squirrel Glider 

(Petaurus 

norfolcensis)  

Vulnerable Inhabits mature or old growth Box, Box-

Ironbark woodlands and River Red Gum 

forest west of the Great Dividing Range 

and Blackbutt-Bloodwood forest with 

heath understorey in coastal areas. 

The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 

40 Koala 

(Phascolarctos 

cinereus)  

Vulnerable Inhabit eucalypt woodlands and forests. The habitat in the study area is unlikely to 

support the species. There are no records 

from within the study area. Not detected 

during targeted searches.  

Likelihood low. 

41 Grey-headed 

Flying-fox 

(Pteropus 

poliocephalus) 

Vulnerable Occur in subtropical and temperate 

rainforests, tall sclerophyll forests and 

woodlands, heaths and swamps as well 

as urban gardens and cultivated fruit 

crops. 

A camp (roost site) has been identified in 

the Gosford LGA. This species disperses 

and forages widely to feed on flowering 

Eucalypts. It is most likely to occur in unit 

5a within the study area. 

Likelihood medium to high. 

42 Varied Sittella 

(Daphoenositta 

chrysoptera) 

Vulnerable Inhabits eucalypt forests and woodlands, 

especially those containing rough-barked 

species and mature smooth-barked gums 

with dead branches, mallee and Acacia 

woodland. There are two records of the 

species located 6.4 km to the south-west 

of the study area within a large tract of 

vegetation south of Strickland State 

Forest.    

There are no local records for this species 

and it was not recorded in the study area. 

The vegetation in the study area is 

unlikely to constitute preferred habitat for 

this species. 

Likelihood low 

43 Little Lorikeet 

(Glossopsitta 

pusilla)                

   

Vulnerable Forages primarily in the canopy of open 

Eucalyptus forest and woodland; also 

finds food in Angophoras, Melaleucas and 

other tree species. Riparian habitats are 

particularly used. Nests in proximity to 

feeding areas if possible, most typically 

selecting hollows in the limb or trunk of 

smooth-barked Eucalypts; riparian trees 

often chosen, including species like 

Allocasuarina. This species has recently 

been recorded 7 km to the west of the 

study area at the Somersby Fields site 

and 5.6 km to the south-west of the study 

area at the edge of a large tract of 

vegetation south of Strickland State 

Forest. 

There are no local records for this species 

and it was not recorded in the study area. 

The vegetation in the study area is 

unlikely to constitute preferred habitat for 

this species. 

Likelihood low 

    

44 New Holland 

Mouse 

(Pseudomys 

novae 

hollandiae) 

Vulnerable Known to inhabit open heathlands, open 

woodlands with a heathland understorey, 

and vegetated sand dunes  

There are no local records for this species 

and it was not recorded in the study area. 

There is no suitable habitat in the study 

area.  

Likelihood low 

[Habitat requirements- http://www.threatenedspecies.environment.nsw.gov.au] 
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Appendix 5 
EP&A Act Assessment of Significance 

Threatened Fauna 



 Pacific Highway Upgrade—Stages 3A and 3B - Railway Crescent Lisarow to Glen Road Ourimbah
 Hyder Consulting Pty Ltd-ABN 76 104 485 289
 

Square-tailed Kite (Lophoictinia isura) 

(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, 

There is no evidence to suggest that a local population of Square-tailed Kites occur within the 
study area and only one record exists on the NSW Wildlife Atlas within 10 km. The species is 
regarded as highly mobile and ranges across large distances in search for food. Despite the 
potential for Square-tailed Kites to occur in the study area from time to time and throughout its 
life cycle, the proposal is unlikely to increase the risk of extinction of any 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. 

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act.  

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

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

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

Not applicable, this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act and Part 3 of Schedule 4 of the FM Act and the critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, an 

(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 

Habitat for the species is only marginally represented and more suitable habitats in better 
condition exist close by such as Strickland State Forest. No habitat for the species is likely to be 
removed, fragmented or isolated during the proposal. 

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

Not applicable, this factor relates to Critical Habitat and no Critical Habitat is listed on the 
register of Critical Habitat kept by the Director-General, DECCW or I&I within the study area. 

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

Recovery strategies include: 

 Identify and protect nest trees, and monitor reproduction; 

 Liaise with local field ornithologist to obtain data on the Square-tailed Kite in the area; and 

 Ensure implementation of strategies that reduce disturbance of riparian areas. 
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No nest trees are known within the study area and careful management of proposal actions in 
riparian areas are included in Section 6 to minimise risk of disturbance to this species during 
and post construction.  

(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. 

It is considered likely that Stage 3B Option B may increase the impact of two Key Threatening 
Processes being: 

 Invasion, establishment and spread of Lantana (Lantana camara) TSC Act; and 

 Alteration to Natural Flow Regimes of Rivers, Streams, Floodplains & Wetlands FM Act 

Due to the invasion, establishment and spread of Lantana (Lantana camara) throughout the 
study area it is likely that any cleared habitats as a result of the proposal would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana.  These priority actions are considered in Section 6. 

Gang-gang Cockatoo (Callocephalon fimbriatum) 

(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, 

There is no evidence to suggest that a local population of Gang-gang Cockatoos occur within 
the study area and only two records exist on the NSW Wildlife Atlas within a 10 km radius of the 
study area. The species is regarded as a highly mobile altitudinal migrant and ranges east west 
across large distances in response to seasonal change. Despite the potential for Gang-gang 
Cockatoos to occur in the study area from time to time and throughout its life cycle, the proposal 
is unlikely to increase the risk of extinction of any 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, 

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act.  

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

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

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

Not applicable, this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act and Part 3 of Schedule 4 of the FM Act, or the critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, 

(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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Habitat for the species is only marginally represented in the study area and more suitable 
habitats in better condition exist close by such as Strickland State Forest and the Narara Valley. 
In winter the species moves from high altitude ironbark eucalypt forests to coastal woodlands 
where it may be encountered in gardens and street trees. No habitat required by this species for 
survival is likely to be removed, fragmented or isolated during the proposal. 

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

Not applicable, this factor relates to Critical Habitat and no Critical Habitat is listed on the 
register of Critical Habitat kept by the Director-General, DECCW or I&I within the study area. 

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

Recovery actions include habitat management; community awareness and education; disease 
management; monitoring; research; mapping; and management agreements. 

The proposal is not inconsistent with any recovery actions for this species. Careful management 
of proposal actions in areas of potential habitat are included in Section 6 to minimise risk of 
disturbance to this species during and post construction. 

(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. 

It is considered likely that Stage 3B Option B may increase the impact of two Key Threatening 
Processes being: 

 Invasion, establishment and spread of Lantana (Lantana camara) TSC Act; and 

 Alteration to Natural Flow Regimes of Rivers, Streams, Floodplains & Wetlands FM Act. 

Due to the invasion, establishment and spread of Lantana (Lantana camara) throughout the 
study area it is likely that any cleared habitats as a result of the proposal would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana.  These priority actions are considered in Section 6. 

Grey-headed Flying-fox (Pteropus poliocephalus) 

(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, 

There is no evidence to suggest that a local population of Grey-headed Flying-foxes occur 
within the study area and no records exist on the NSW Wildlife Atlas within the study area. Only 
twelve records exist within a 10 km radius of the study area. The species is regarded as highly 
mobile and dispersive in accordance with regional flowering and fruiting of food tree species. It 
is capable of flying up to 40 kilometres each night in search of food. Despite the potential for 
Grey-headed Flying-foxes to occur in the study area from time to time and throughout its life 
cycle, the proposal is unlikely to increase the risk of extinction of any 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, 

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act.  

(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 
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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, 

Not applicable, this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act and Part 3 of Schedule 4 of the FM Act and the critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, an 

(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. 

Habitat for the species is only marginally represented and more suitable habitats in better 
condition exist close by such as the Narara Valley and the coastal plain around Holbrook, Tumbi 
Umbi and Matcham. No habitat required by this species for survival is likely to be removed, 
fragmented or isolated during the proposal. 

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

Not applicable. No Critical Habitat is listed on the register of Critical Habitat kept by the Director-
General, DECCW or I&I within the study area. 

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

Thirty one recovery actions are described for this species including but not limited to habitat 
management; community awareness and education; disease management; monitoring; 
research; mapping; and management agreements. 

The proposal is not inconsistent with priority action statements for this species. Careful 
management of proposal actions in areas of potential habitat are included in Section 6 to 
minimise risk of disturbance to this species during and post construction. 

(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. 

It is likely that Stage 3B Option B may increase the impact of two Key Threatening Processes: 

 Invasion, establishment and spread of Lantana (Lantana camara) TSC Act. 

 Alteration to Natural Flow Regimes of Rivers, Streams, Floodplains, Wetlands FM Act. 

Due to the invasion, establishment and spread of Lantana (Lantana camara) throughout the 
study area it is likely that any cleared habitats as a result of the proposal would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana.  These priority actions are considered in Section 6. 

Insectivorous bats 

Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris), Eastern Freetail-bat (Mormopterus 
norfolkensis), Eastern False Pipistrelle (Falsistrellus tasmaniensis), Little Bentwing-bat 
(Miniopterus australis), Eastern Bentwing-bat (Miniopterus schreibersii oceanensis), Greater 
Broad-nosed Bat (Scoteanax rueppellii), Large-footed Myotis (Myotis macropus). 

(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, 
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There is no evidence to suggest that a local population of any threatened insectivorous bat 
occurs within the study area. Only four collective records exist within ten kilometres of the study 
area (NSW Wildlife Atlas) and no records exist within the Study Region. All species are 
regarded as highly mobile and range across large distances in search for food. No roost sites 
were detected in the study area and roost site availability such as caves, structures and hollows 
is extremely limited. 

Despite the potential for all species to occur in the study area from time to time and throughout 
their life cycles, the proposal is unlikely to increase the risk of extinction of any 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, 

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act.  

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

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

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

Not applicable, this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act and Part 3 of Schedule 4 of the FM Act and the critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, an 

(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. 

A microhabitat analysis has been undertaken for each species of insectivorous bat which 
indicates that the proposal impact is likely to be low as shown in Table 19. 

 

Table 19 Microhabitat Analysis 

Name Roost habitat  Likely roost 

habitat 

impact 

Foraging habitat Likely 

foraging 

habitat impact

Habitat threats Records 

in Study 

Region 

Yellow-bellied 

Sheathtail-bat 

(Saccolaimus 

flaviventris) 

Tree hollows and 

buildings. mammal 

burrows 

Low High above the forest 

canopy, lower in more 

open country. Forages 

in most habitats across 

its very wide range 

Low Disturbance to roosts and 

summer breeding sites. 

Habitat clearance 

fragmentation of habitat loss 

of hollow bearing trees. 

N/A 

Eastern Freetail-

bat (Mormopterus 

norfolkensis) 

Tree hollows under 

bark or in man-made 

structures 

Low Dry sclerophyll forest 

and woodland east of 

the Great Dividing 

Range 

Low Loss of hollow-bearing 

trees. Loss of foraging 

habitat 

N/A 
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Name Roost habitat  Likely roost 

habitat 

impact 

Foraging habitat Likely 

foraging 

habitat impact

Habitat threats Records 

in Study 

Region 

Eastern False 

Pipistrelle 

(Falsistrellus 

tasmaniensis) 

Eucalypt hollows, 

loose bark on trees or 

in buildings 

Low Moist habitats, with 

trees taller than 20 m 

Low Disturbance to winter 

roosting and breeding sites. 

Loss of trees for foraging 

and hollow-bearing trees for 

roosting 

 

 

N/A 

Little Bentwing-bat 

(Miniopterus 

australis) 

Caves, tunnels and 

tree hollows  

Low Moist eucalypt forest, 

rainforest or dense 

coastal banksia scrub. 

Low Disturbance of colonies. N/A 

Eastern Bentwing-

bat (Miniopterus 

schreibersii 

oceanensis) 

Caves derelict mines, 

storm-water tunnels, 

buildings and other 

man-made structures 

Low Forested areas, 

catching moths and 

other flying insects 

above the tree tops 

Low Damage to or disturbance of 

roosting caves, particularly 

during winter or breeding. 

Loss of foraging habitat 

1 

Greater Broad-

nosed Bat 

(Scoteanax 

rueppellii) 

Tree hollows, it has 

also been found in 

buildings 

Low Woodland through to 

moist and dry eucalypt 

forest and rainforest, 

though it is most 

commonly found in tall 

wet forest 

Low Disturbance to roosting and 

summer breeding sites. 

Loss of hollow-bearing trees

N/A 

Large-footed 

Myotis (Myotis 

macropus) 

Caves, mine shafts, 

hollow-bearing trees, 

storm water channels 

Low Forage over streams 

and pools catching 

insects and small fish by 

raking their feet across 

the water surface 

Low Reduction in stream water 

quality, loss of roosting sites 

Clearing adjacent to 

foraging areas 

N/A 

 

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

Not applicable. No Critical habitat is listed on the register of Critical Habitat kept by the Director-
General, DECCW or I&I within the study area. 

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

The proposal, which aims to minimise habitat loss and provide ecological safeguards is not 
inconsistent with priority action statements for these species. Careful management of proposal 
actions in areas of potential habitat are included in Section 6 to minimise risk of disturbance to 
this species during and post construction. 

(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. 

It is likely that Stage 3B Option B may increase the impact of two Key Threatening Processes: 

 Invasion, establishment and spread of Lantana (Lantana camara) TSC Act; and 

 Alteration to the Natural Flow Regimes of Rivers, Streams, Floodplains, Wetlands FM Act 

Due to the invasion, establishment and spread of Lantana (Lantana camara) throughout the 
study area it is likely that any cleared habitats as a result of the proposal would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana. These priority actions are considered in Section 6. 
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Glossy Black Cockatoo (Calyptorhynchus lathami) 

There is one record of Glossy Black Cockatoo on the NSW Wildlife Atlas recorded at Bangalow 
Creek, approximately 215 m to the south of the study area, as well as an additional 98 records 
within a 10 km radius. There is likely to be some foraging habitat for the species in the disturbed 
riparian vegetation along Cut Rock Creek north. 

(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, 

Glossy Black Cockatoos are mobile birds that are readily capable of traversing cleared gaps 
including road corridors. They forage almost exclusively on the fruits of several Allocasuarina 
and Casuarina species, including Allocasuarina torulosa (Forest She-oak) and A. littoralis (Black 
She-oak) which were recorded in the disturbed riparian woodland along Cut Rock Creek north in 
stratification units 2A and 2B. 

The species is dependent on large hollow-bearing eucalypts for nest sites and individuals lay 
one to two eggs between March and August. Glossy Black Cockatoos are not strictly territorial 
as they may forage over large areas, although they may defend nest trees and favoured feeding 
areas. There is extremely limited nesting habitat within the study area.  

Despite the potential for Gang-gang Cockatoos to occur in the study area from time to time and 
throughout their life cycle, the proposal is unlikely to increase the risk of extinction of any 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, 

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act.  

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

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

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

Not applicable, this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act and Part 3 of Schedule 4 of the FM Act and the critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, an 

(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 

Habitat for the species is only marginally represented in the study area and more suitable 
habitats in better condition exist close by such as Strickland State Forest and the Narara Valley.  

No habitat required by this species for survival is likely to be removed, fragmented or isolated 
during the project. A small amount of foraging habitat may be impacted. 
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(e) Whether the action proposed is likely to have an adverse effect on critical habitat 
(either directly or indirectly), 

Not applicable. No Critical habitat is listed on the register of Critical Habitat kept by the Director-
General, DECCW or I&I within the study area. 

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

No Recovery Plan has been prepared for this species. Recovery actions identified by DECCW 
(2005) for this species include community awareness and education; habitat management; 
habitat protection; habitat rehabilitation; monitoring; and survey/mapping and habitat 
assessment. 

The proposal is not inconsistent with any recovery actions for this species. Careful management 
of proposal actions in areas of potential habitat are included in Section 6 to minimise risk of 
disturbance to this species during and post construction. 

(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. 

It is not considered that the proposal constitutes or is likely to exacerbate any KTP listed in 
Schedule 3 of the TSC Act and Schedule 6 of the FM Act. No “at risk’ species are known or 
likely to occur in the study area or likely to be directly or indirectly impacted by the project. 

Masked Owl (Tyto novaehollandiae) 

There is one record of Masked Owl on the NSW Wildlife Atlas recorded in the study area within 
the Coastal Narrabeen Moist Forest to the north of vegetation stratification unit 5A, as well as an 
additional 21 records within a 10 km radius recorded from 1978 to 2009.  

(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, 

Masked Owls were not recorded in the study area during the field survey despite habitat 
searches for pellets and likely habitat trees and spotlighting in appropriate habitats. The species 
is territorial and breeding pairs occupy large home ranges of 500 to 1000 hectares. 

Impacts on breeding success could occur if a nest tree is removed, an adult is killed during 
clearing, or prey abundance drops below the threshold required for breeding. Masked Owls are 
known to forage along tracks and roads, making them susceptible to vehicle strike. The 
proposal is unlikely to exacerbate this risk.   

Despite the potential for Masked Owls to occur in the study area from time to time and 
throughout its life cycle, the proposal is unlikely to increase the risk of extinction of any 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.  

Not applicable, this factor refers to endangered populations listed in Part 2 of Schedule 1 of the 
TSC Act and Part 2 of Schedule 4 of the FM Act. 

(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, 
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Not applicable, this factor relates to endangered ecological communities listed under Part 3 of 
Schedule 1 of the TSC Act and Part 3 of Schedule 4 of the FM Act and the critically endangered 
communities listed under Part 2 of Schedule 1A of the TSC Act and Part 2 of Schedule 4A of 
the FM Act. 

(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, an 

(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 

Habitat for the species is only marginally represented in the study area and more suitable 
habitats in better condition exist close by such as Strickland State Forest. Masked owls are 
likely to be able to disperse over tens of kilometres through a mosaic of forested and cleared 
land. No habitat for the species is likely to be removed, fragmented or isolated during the 
proposal. 

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

Not applicable. No Critical habitat is listed on the register of Critical Habitat kept by the Director-
General, DECC or I&I within the study area. 

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

The approved Recovery Plan for Large Forest Owls (DECCW, 2006) includes eight detailed 
objectives. The objectives that are relevant to the current proposal are those that concerned 
with management and protection of habitat off reserves and state forests: 

 Objective 4: Ensure the impacts on large forest owls and their habitats are adequately 
assessed during planning and environmental assessment processes. 

 Objective 5: Minimise further loss and fragmentation of habitat by protection and more 
informed management of significant owl habitat (including protection of individual nest 
sites). 

No nest trees are known within the study area and careful management of measures in Section 
6 to minimise risk of disturbance to this species during and post construction. 

(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. 

It is not considered that the proposal constitutes or is likely to exacerbate any KTP listed in 
Schedule 3 of the TSC Act and Schedule 6 of the FM Act. No “at risk’ species are known or 
likely to occur in the study area or likely to be directly or indirectly impacted by the project. 

Conclusion for Threatened Fauna Assessments 

After consideration of all factors, the threatened fauna assessments conclude that no 
threatened fauna species are likely to be directly or indirectly impacted by any proposed action 
associated with the planned highway improvements. 
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Appendix 6 
EPBC Act  

Significant Impact Criteria 

Melaleuca biconvexa and Pteropus poliocephalus 
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Biconvex Paperbark (Melaleuca biconvexa)  

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

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

Within the Gosford and Wyong area most populations of Biconvex Paperbark occur on private 
land or on road reserves. Biconvex Paperbark is known to give rise to multiple stems from 
single root stocks so that an estimate of population size is difficult to assess from visual 
inspection of stands (NSW Scientific Committee, 2008). This root suckering habit was observed 
in the field and many saplings and trees are therefore likely to be clones of parent trees. For the 
purposes of this assessment, population estimates are provided in approximate number of trees 
as well as extent canopy cover where known.  

Ten discrete clusters were located with an approximate total area of 0.72 hectares or 7200m2. 
Five of these clusters were detected in the Subject Site in stratification units 6b, 5a, 4a and 3a 
with a combined total area of approximately 0.11 hectares or 1100m2. One cluster 6b is located 
in Stage B of the study area and is the largest cluster. Application (a) of this assessment sets 
out to determine the risk of extinction to the local population of M. biconvexa within the study 
area and analyses the risk in terms of the likely effect in Stage 3A and Stage 3B. Clusters are 
identified as follows:  

Stage 3A 

 Cluster 3a consists of 40 m2 comprising two small trees approximately three metres to the 
west of the Pacific Highway road shoulder. 

 Cluster 4a consists of 200 m2 comprising approximately six medium-tall trees and 20-30 
regenerating suckers. This stand of trees is opposite Mannings Road and abuts the 
pedestrian walkway adjacent to the Pacific Highway. A transmission line passes through the 
trees closest to the highway. Lopping of larger branches has occurred to allow for distance 
clearances for power lines. 

The proximity of Stage 3A clusters to the Pacific Highway is likely to predispose M. biconvexa to 
direct disturbance and it is likely that all or most M. biconvexa present in Stage 3A would be 
removed or heavily disturbed as a result of the proposal as it is currently described. The total 
extent of canopy coverage is approximately 240 m2 and represents a very small component of 
the overall Central Coast population. Removal of these two clusters is considered unlikely to 
increase the risk of extinction to the local population. 

Stage 3B Sub-Option A1/A2, Narara Valley Way Corridor 

 Cluster 5a consists of 80 m2 comprising approximately fifteen small shrubs and is located 
adjacent to Dora Street. 

 Cluster 6b consists of 800 m2 and is located adjacent to the Pacific Highway and opposite 
Mc Donalds Road. 

Under this proposed option it is likely that cluster 5a would be removed in its entirety as shown 
in Figure 27. Removal of this cluster of approximately 80 m2 is considered unlikely to increase 
the risk of extinction to the local population. The cluster in 6b is unlikely to be directly impacted 
although some minor lopping of branches may be required. 

Stage 3B Option B, Pacific Highway Corridor 

This option is the concept design presented at the phase two community workshop on 29 June 
2009 and could be subject to change see Figure 28. The concept design is outside the scope of 
works for this assessment and hence was not included within the study area. It is assessed here 
to inform environmental planning considerations which may be required under the EPBC Act. 

Under this proposed option it is likely that approximately 1,600m2 would be removed as shown 
in Figure 28. These individuals form part of a larger contiguous M. biconvexa sub-population 
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and represent an important component of an endangered ecological community Swamp 
Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and South 
East Corner bioregions  (assessed separately). Clearing as a result of the proposal may 
fragment the sub-population of M. biconvexa and impact upon Swamp Sclerophyll Forest as 
well as another endangered ecological community Sydney Freshwater Wetlands in the Sydney 
Basin Bioregion. Impact is likely to occur through direct and indirect pressures including 
clearing, soil compaction, altered hydrology and weed encroachment. It is therefore considered 
that the proposal may have an adverse effect on M. biconvexa and contribute to processes 
threatening the viability of the local population. 

Safeguards would look to avoid these protected matters wherever possible and minimise direct 
and indirect impacts through careful and specific planning for ecologically sustainable outcomes 
and introduction of appropriate environmental safeguards. 

Reduce the area of occupancy of an important population; 

It is likely that the area of occupancy (extent) of the sub-population in Stage 3B Option B may 
be reduced. 

Fragment an existing important population into two or more populations; 

It is likely that the sub-population in Stage 3B Option B may be fragmented. 

Adversely affect habitat critical to the survival of a species; 

No critical habitat relating to the study area has been recorded on the critical habitat register. 

Disrupt the breeding cycle of an important population; 

It is likely that removal of individual M. biconvexa in Stage 3B Option B may reduce the 
reproductive capacity of the sub-population.  

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

It is likely that removal of approximately 1,600m2 metres of available habitat in Stage 3B Option 
B would prevent the sub-population from extending.  

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

It is considered likely proposal actions may increase the impact of invasion, establishment and 
spread of Lantana (Lantana camara). It is likely that any cleared habitats would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana.  These priority actions are considered in Section 6. 

Introduce disease that may cause the species to decline; or 

There is no evidence to suggest that the action would introduce disease to the study area. 

Interfere substantially with the recovery of the species. 

It is likely that the proposal may interfere substantially with the recovery of M. biconvexa in 
Stage 3B Option B. 

Conclusion for Melaleuca biconvexa against ‘significant impact 
criteria’  

This assessment concludes that further assessment is required through the Ministerial referral 
process should Stage 3B Option B be selected as the preferred route option. The Ministerial 
referral process would determine whether approval is required under the EPBC Act. 
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Grey-headed Flying-fox (Pteropus poliocephalus) 

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

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

Grey-headed Flying-foxes are known to forage widely in response to flowering and fruiting of 
food trees. Only marginal habitat exists in the study area. No flying-fox camps are known within 
the study area. 

On the basis of a detailed desktop review and field investigation, there is no evidence to 
suggest that important populations of Grey-headed Flying-fox occur in the study area.  

Safeguards would look to avoid these protected matters wherever possible and minimise direct 
and indirect impacts through careful and specific planning for ecologically sustainable outcomes 
and introduction of appropriate environmental safeguards. 

Reduce the area of occupancy of an important population; 

It is unlikely that an important population of Grey-headed Flying-fox occurs within the study 
area. Therefore the proposal would not cause a reduction in the area of occupancy of an 
important population.  

Fragment an existing important population into two or more populations; 

It is unlikely that important populations of Grey-headed Flying-fox occur within the study area. 
Therefore the proposal would not fragment an existing important population. 

Adversely affect habitat critical to the survival of a species; 

No critical habitat relating to the study area has been recorded on the critical habitat register. 

Disrupt the breeding cycle of an important population; 

It is unlikely that important populations of Grey-headed Flying-fox occur within the study area. 
Grey-headed Flying-foxes breed in maternity camps which are not known to occur in the study 
area. 

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

It is unlikely that an action relating to the proposal would remove or isolate or decrease the 
availability or quality of habitat to the extent that the species is likely to decline. 

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

It is considered likely proposal actions may increase the impact of invasion, establishment and 
spread of Lantana (Lantana camara). It is likely that any cleared habitats would be occupied in 
time by Lantana. Therefore it is recommended that a series of priority actions are implemented 
to mitigate the threat from Lantana.  These priority actions are considered in Section 6. 

Introduce disease that may cause the species to decline; 

There is no evidence to suggest that the action would introduce disease to the study area 

Interfere substantially with the recovery of the species. 

There is no evidence to suggest that the action would interfere substantially with the recovery of 
the species.  

Conclusion for Grey-headed Flying-fox against ‘significant impact 
criteria’  

This assessment concludes that no further assessment is required for Grey-headed Flying-fox.
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Appendix 7 
EPBC Act  

Migratory Species 

Habitat Assessment 
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Table 20 Commonwealth Listed Migratory Species 

No. Common name Scientific name Habitat preference/known distribution Probability of 

occurrence in the 

Study Area 

1 White-bellied Sea-

Eagle 

Haliaeetus leucogaster   Coast and inland rivers Low 

2 White-throated 

Needletail 

Hirundapus caudacutus Aerial hawking high above canopy Low 

3 Rainbow Bee-eater Merops ornatus Summer migrant, nests in river banks Low 

4 Black-faced Monarch Monarcha melanopsis Summer migrant, riparian forests Low 

5 Satin Flycatcher Myiagra cyanoleuca Summer migrant, woodlands Low 

6 Rufous Fantail Rhipidura rufifrons Nomadic, riparian forests Low 

7 Regent Honeyeater Xanthomyza Phrygia Nomadic, riparian forests Low 

8 Cattle Egret Ardea alba Nomadic, pastures. Low  

9 Japanese Snipe Gallinago hardwickii Open  freshwater wetlands and swamps Low 

10 Fork-tailed Swift Apus pacificus Aerial hawking high above canopy Low 

 


