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Executive summary 

Roads and Maritime Services are currently investigating the upgrade of a 3.3 kilometre section 
of Mona Vale Road, between McCarrs Creek Road, Terrey Hills and Powder Works Road, 
Ingleside (Mona Vale Road West), approximately 30 kilometres north of Sydney.This area is 
subject to traffic congestion during peak periods and is important in the planned growth of the 
area. It also has a number of complex environmental and social issues, including significant 
roadkill together with many threatened species and ecological communities in the surrounding 
area. 

Roads and Maritime Services have engaged Ecosure to complete a detailed biodiversity 
investigation of the area for the proposed upgrade. The project began in August 2013 and the 
majority of field surveys were completed in January 2015. An interim report was delivered in 
April 2014, this is the final report which provides information on surveys carried out since then.  

The aims of this project are to: 

• Review information available for the site and surrounds, including database searches 
and information from stakeholders.  

• Undertake field assessments to gain a comprehensive understanding of vegetation 
communities and fauna habitat present, including collection of biometric data on 
vegetation communities of the survey area. 

• Carry out targeted threatened flora and fauna surveys to determine the presence of 
potentially occurring threatened species. 

• Input information from literature review, surveys and stakeholder consultation into the 
concept design of the road upgrade and provide a report that summarises these findings. 

Detailed vegetation assessment and targeted flora surveys were undertaken. A combination 
of BioBanking plot data, rapid assessment and floristic plots were undertaken to confirm 
vegetation type and determine condition. Threatened flora searches were undertaken 
throughout the survey area. 

Fauna habitat assessments were carried out at 54 sites across the survey area and consisted 
of determining the general habitat condition and features for fauna. A variety of techniques 
were used to target specific threatened fauna including: harp traps and songmeter recording 
for microbats; active searches for reptiles and signs of animals; nocturnal surveys for 
threatened frogs and mammals; Spot Assessment Technique targeting koalas (Phascolarctos 
cinereus); installation of nestboxes and trapping for eastern pygmy possum (Cercartetus 
nanus) and brush-tailed phascogale (Phascogale tapoatafa); remote camera traps for 
numerous species, especially spotted-tail quolls (Dasyurus maculatus) and southern brown 
bandicoots (Isoodon obesulus); and threatened bird surveys. 

Key results of field studies were:  
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• Vegetation mapping in the survey area undertaken recently (Smith and Smith 2011) was 
found to be accurate, with no changes required following ground-truthing. 

• Two threatened ecological communities (Duffys Forest endangered ecological 
community and Coastal Upland Swamp endangered ecological community), listed under 
state legislation, were recorded. No threatened ecological communities listed under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 were 
found. 

• Previous surveys (Smith and Smith 2011; GHD 2011) recorded four species of 
threatened flora within or adjacent to the survey area; Angus' onion orchid (Microtis 
angusii), Caley’s grevillea (Grevillea caleyi), curved rice-flower (Pimelea curviflora var. 
curviflora) and glandular pink-bell (Tetratheca glandulosa). Smith and Smith (2011) also 
recorded alocation occurrence of sunshine wattle, which they suspected was Acacia 
terminalis subsp. terminalis, the threatened sub-species. We have since confirmed that 
this specimen is not the threatened sub-species, but rather the more common A. 
terminalis subsp. angustifolia. 

• Two species of threatened flora, Angus' onion orchid and Caley’s grevillea were 
recorded in multiple locations across the survey area. Angus’ onion orchid is listed as 
endangered under both the Environment Protection and Biodiversity Conservation Act 
1999 and NSW Threatened Species Conservation Act 1995). Caley’s grevillea is listed 
as endangered under both the Environment Protection and Biodiversity Conservation Act 
1999 and critically endangered under the NSW Threatened Species Conservation Act 
1995. 

• Approximately 593 individuals of three Microtis species were recorded at 15 sites within 
the survey area. In those 15 sites, 34 samples were collected with 10 of these samples 
were confirmed to be the endangered orchid, Angus’ onion orchid. However, all of the 
sites have the potential to contain individuals of this species, since this species can only 
be differentiated from two other common species in the laboratory. It is estimated that 
between 10-562 Microtis angusii individuals exist within the 15 sites between McCarrs 
Road, Terrey Hills and Powder Works Road, Ingleside in addition to the previously 
known population of Angus's onion orchid opposite Kimbriki Resource Recovery Centre. 

•  Fauna habitat consisted of six broad types; swamp, wetland, casuarina, woodland, 
sandstone heath and disturbed/exotic areas. Woodland, sandstone heath and disturbed 
were investigated further as the other types covered a very small part of the survey area 
and were not part of the area to be cleared in the concept design footprint. 

• Eight threatened fauna species, listed as vulnerable under either the Threatened 
Species Conservation Act 1995 or Environment Protection and Biodiversity Conservation 
Act 1999 were definitely recorded, with a further two species highly likely to occur. 

• The giant burrowing frog (Heleioporus australiacus), listed as vulnerable under state and 
Commonwealth legistion, was located just south of the survey area, in Garigal National 
Park on 19 February 2014. 

• Several individuals of the red-crowned toadlet (Pseudophryne australis) (listed as 
vulnerable under the Threatened Species Conservation Act 1995) were heard at two 
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different times at several locations on 2 December 2013 and again on 19 February 2014 
less than 50 m from the survey area. 

• Rosenberg's goanna (Varanus rosenbergi), also listed as vulnerable under the 
Threatened Species Conservation Act 1995, was located in several locations within the 
survey area on 2 December 2013.  

• The glossy black-cockatoo (Calyptorhyncus lathami) was recorded within the survey 
area and also on other occasions to the east of the survey area during current surveys. 

• The powerful owl (Ninox strenua) was not recorded within the survey area, but was 
found in the gullies on either side of the current alignment and they are highly likely to 
utilise the survey area for foraging. 

• The eastern pygmy possum (Cercatetus nanus) was recorded throughout the survey 
area, the local population of this species extends along the ridgeline to the east. 

• One microbat species listed under state and Commonwealth legislation, the large-eared 
pied bat (Chalinolobus dwyeri), probably occurs in the survey area, based on 
echolocation call analysis and previous surveys. One additional threatened bat species 
listed as vulnerable under state legislation; the eastern bent-wing bat (Minopterus 
orianae oceanensis) was confirmed within the survey area. 

• Spot Assessment Technique surveys revealed that although habitat is present for koalas 
in parts of the survey area, the likelihood of a resident population occurring is low. 

• The current road alignment bisects two national parks, Garigal and Ku-Ring-Gai Chase. 
There is currently six fauna passage structures proposed to increase connectivity and 
reduce roadkill as part of the concept design for the upgrade. This includes a land bridge 
which will provide connectivity for a large number of species, including swamp wallaby 
(Wallabia bicolor), bandicoot and Rosenberg’s goanna (Varanus rosenbergi). 
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Acronyms and abbreviations 

Abbreviation Expansion 
BOM Bureau of Meteorology 
CAMBA China-Australia Migratory Bird Agreement 
DBH Diameter at breast height 
DECC NSW Department of Environment and Climate Change (currently 

Office of Environment and Heritage) 
DoE Commonwealth Department of the Environment 
DPI NSW Department of Primary Industries 
DSEWPaC Commonwealth Department of Sustainability, Environment, Water, 

Population and Communities (now Department of Environment) 
EEC Endangered ecological community 
EP&A Act NSW Environmental Planning and Assessment Act 1979 
EPBC Act Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999 
FMA NSW Fisheries Management Act 1994 
GIS Geographic Information System 
IUCN International Union for the Conservation of Nature 
JAMBA Japan-Australia Migratory Bird Agreement 
KFT Koala food tree 
Km Kilometre 
LGA Local Government Area 
MNES Matters of National Environmental Significance 
NBRPC Northern Beaches Roadkill Prevention Committee 
NSW New South Wales 
NW Act NSW Noxious Weeds Act 1993 
OEH NSW Office of Environment and Heritage 
PC Pittwater Council 
PKFT Preferred koala food tree 
RMS Roads and Maritime Services 
ROTAP Rare or Threatened Australian Plants 
RDP Rapid data points 
ROKAMBA Republic of Korea - Australia Migratory Bird Agreement 
SAT Spot Assessment Technique (koala survey technique) 
SIS Species impact statement 
Sp. Species (singular) 
Spp. Species (plural) 
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Abbreviation Expansion 
TEC Threatened ecological community 
TSC Act NSW Threatened Species Conservation Act 1995 
WC Warringah Council 
WoNS Weeds of National Significance 
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Glossary 

Term Definition 
Biobanking ‘A market-based scheme that provides a streamlined biodiversity 

assessment process for development, a rigorous and credible 
offsetting scheme as well as an opportunity for rural landowners to 
generate income by managing land for conservation’ (OEH 2014a). 

Concept design 
footprint 

The area covered by the concept design dated October 2014 

Direct impact area Area within concept design footprint as per design dated October 2014  
Indirect impact area 5 m buffer from direct impact area 
Proposed road 
upgrade 

Current project being assessed, Mona Vale Road East which covers 
Mona Vale Road from Manor Road, Ingleside to Foley Street Mona 
Vale 

Study area This is the area that was investigated for this report and covers 5 
kilometres either side of the centre of the concept design footprint 

Survey area This is the area intensively investigated during field surveys and 
covers approximately 100 metres either side of the existing road, as 
well as around the proposed bike track. See Figure 1 for extent. 
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1  Introduction 
1.1 Background 
Roads and Maritime Services (RMS) are currently investigating the upgrade of a 3.3 kilometre 
section of Mona Vale Road, between McCarrs Creek Road, Terrey Hills and Powder Works 
Road, Ingleside approximately 30 km north of Sydney ().This area is subject to traffic 
congestion during peak periods (SKM 2013) and is important in the planned growth of the 
area. It also has a number of complex environmental and social issues, including current 
significant loss of fauna as a result of roadkill, together with the occurrence of many threatened 
species and endangered ecological communities (EECs) in the surrounding area. 

RMS have engaged Ecosure Pty Ltd, Niche Environment and Heritage and Biolink 
Environmental Consultants ("Ecosure") to complete a detailed biodiversity investigation of the 
area for the proposed upgrade. The project began in August 2013 and the majority of field 
surveys were completed in January 2015. An interim report was delivered in April 2014, this 
final report updates information from surveys carried out since then.  This report will contribute 
to the biodiversity assessment for a future environmental impact assessment for the Mona 
Vale Road West upgrade. 

1.2 Project description 
The proposed road upgrade of the section of Mona Vale Road from McCarrs Creek Road, 
Terrey Hills to Powder Works Road, Ingleside is expected to reduce congestion and delays 
during peak periods, increase carrying capacity and reduce travel times. The concept design 
has been developed for the project and includes widening of the road, including a deviation in 
the centre of the project around a rock outcrop. It also includes five fauna passage structures, 
including a land bridge, based on previous roadkill and ecological data (Smith and Smith 2011 
and SMEC 2011). 

1.3 Study aims 

The aims of the surveys and this report are to: 

• Review information on biodiversity available for the site and surrounds, including 
database searches and information from stakeholders, including the Northern Beaches 
Roadkill Prevention Committee (NBRPC), and Warringah and Pittwater Councils. 

• Undertake field assessments to gain a comprehensive understanding of vegetation 
communities and fauna habitat present.  

• Carry out targeted threatened flora and fauna surveys to determine the occurrence or 
likelihood of occurrence of threatened species. 

• Enter information from literature review, surveys and stakeholder consultation into the 
concept design of the road upgrade. 

The current document is the final report for this project, and is a follow up to an interim report 
provided to RMS in April 2014.  
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2  Legislative requirements 

2.1 Commonwealth legislation 

2.1.1 Environment Protection and Biodiversity Conservation Act 1999  

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) protects nine 
categories of nationally and internationally important flora, fauna, ecological communities and 
heritage places, which are defined as matters of national environmental significance (MNES). 
These are: 

• World heritage properties. 

• Commonwealth marine areas. 

• Migratory species listed under international agreements. 

• Threatened species and ecological communities. 

• Wetlands of international importance. 

• A water resource, in relation to coal seam gas development and large coal mining 
development. 

• Nuclear actions. 

• Great Barrier Reef Marine Park. 

• National heritage places. 

In determining the significance of potential impacts, proponents must reference Significant 
Impact Guidelines 1.1 – matters of national environmental significance (Department of 
Environment (DoE) 2013a). If a significant impact is likely, the matter must be referred to the 
DoE for approval. 

2.2 State legislation 

2.2.1 Environmental Planning and Assessment Act 1979  

The Environmental Planning and Assessment Act 1979 (EP&A Act) provides the framework 
for the assessment of RMS activities, including biodiversity investigations which are 
addressed in Section 5. The following sections are most relevant to threatened species and 
communities: 

• Section 5A lists those matters which must be taken into consideration when determining 
if there is likely to be a significant effect on threatened species, populations or ecological 
communities, or their habitats as listed under the Threatened Species Conservation Act 
1995 (TSC Act). These matters include any guidelines issued in relation to threatened 
terrestrial fauna and flora. This assessment of significance is carried out using seven 
pre-determined factors, often referred to as a "seven part test".  
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• Section 5C provides that for the purposes of assessing significant impacts on threatened 
species, communities and their habitats, references to the TSC Act are to be taken to 
include the Fisheries Management Act 1994. Effectively, species listed under the FM Act 
are to be considered in the same way as species listed under the TSC Act and 
references in the FM Act to the EP&A Act are to be read as the TSC Act.  

• Part 5 relates to environmental assessment of activities undertaken by a public authority 
such as RMS. 

• Section 110A provides that where the approval of more than one determining authority 
(Minister or public authority) is required, the Minister administering the EP&A Act may 
nominate one to determine the proposal.  

• Section 112 provides that a determining authority shall not carry out any activity that is 
likely to have a significant impact on threatened species, communities or their habitats, 
without first considering a species impact statement (SIS)  or an environmental impact 
statement (EIS) containing an SIS. 

• Section 112B provides that the Minister administering the TSC Act must be consulted 
prior to carrying out any activity that is likely to have a significant impact on threatened 
species, communities or their habitats. 

• Section 112C provides that where the determining authority is not a Minister, the 
concurrence of the Director-General of the Department of Environment, Climate Change 
and Water must be granted prior to approval for the activity being given (unless the 
Minister administering the TSC Act elects to do this instead after consulting the Director-
General). 

2.2.2 Threatened Species Conservation Act 1995  

The TSC Act sets out:  

• The process for listing species, populations and communities as threatened. 

• Lists of threatened species, populations and ecological communities and key threatening 
processes. 

• Preparation of recovery plans. 

• Identification and declaration of critical habitat. 

• Licensing. 

• Requirements for species impact statements. 

• Biodiversity banking. 

• Factors to consider when the assessing the significance of impact. 

There are three relevant Schedules within the TSC Act which identify threatened species and 
communities: 

• Schedule 1- lists endangered species, populations and ecological communities. 

• Schedule 1A - lists critically endangered species and ecological communities. 
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• Schedule 2 - lists vulnerable species and ecological communities. 

2.2.2.1 Significance of impact  

If a seven part test undertaken pursuant to the EP&A Act determines that a significant impact 
on a threatened entity is likely to occur, a SIS must be prepared and assessed under Part 4 
(development applications) or Part 5 (activities undertaken by public authorities) of the EP&A 
Act. The content of an SIS is determined by the Director-General of the NSW Office of 
Environment and Heritage.  

Section 50 requires that public authorities are to have regard to critical habitat when exercising 
their functions on their land if a critical habitat declaration applies. Schedule 3 of the TSC Act 
lists key threatening processes to be considered when determining impacts. 

2.2.2.2 Permit to harm 

A license to harm a threatened species, population or ecological community may be required 
under Section 91 of the TSC Act if an action is likely to result in: 

• Harm to, or picking of, a threatened species, population or ecological community. 

• Damage to critical habitat.  

• Damage to a habitat of a threatened species, population or ecological community. 

2.2.2.3 Threatened Species Conservation Act Regulation 2010 

This regulation outlines the criteria for listing species, endangered populations and ecological 
communities under the TSC Act. 

2.2.3 Permits 

2.2.3.1 Permits for terrestrial ecological surveys 

Under the National Parks and Wildlife Act 1974, all native mammals, birds, reptiles, 
amphibians and many native plant species are protected in NSW. Under section 132C, a 
scientific license is required to carry out research on protected animals and plants, including 
ecological surveys for the purposes of impact assessment. 

For any fauna trapping or handling, a license under the Animals Research Act 1985 is 
required. Ecosure, Niche Environment and Heritage and Biolink Environmental Consultants 
all hold appropriate licenses for ecological surveys. Copies of these can be found in Appendix 
A. 
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3  Methods 
3.1 Survey and study area 

The current survey area includes (): 

• A 50 metre buffer from the edge of the existing road alignment on either side of Mona 
Vale Road. 

• A 100 metre buffer north of the northern edge of the road alignment for a length of 500 
metres to incorporate Whale Rock. 

• A 200 metre buffer north of the northern edge of the current road alignment for a length 
of 1 kilometre to incorporate vegetation between the northern bicycle path  

• An additional 50 metre buffer around McCarrs Creek Road, Kimbriki Road, Tumburra 
Street, Addison Road and Powder Works Road at their point of intersection with Mona 
Vale Road (SKM 2013). 

The study area was defined as the area within 5 kilometres either side of the existing road. 
This area was used in desktop searches and assessment to obtain an understanding of the 
survey area in a local context. 

The land in surrounding areas includes Ku-ring-gai Chase National Park to the north, Garigal 
National Park to the south, Kimbriki Resource Recovery Centre and rural residential areas (). 

3.2 Desktop assessment 

Data searches were conducted using a 5 kilometre buffer around the existing Mona Vale Road 
alignment from McCarrs Creek Road, Terrey Hills to Powder Works Road, Ingleside (Table 
1). In order to inform surveys and reporting, the project team undertook a review of relevant 
flora and fauna databases, scientific literature, aerial photography and GIS mapping (Table 2) 
(Appendix B and Appendix C). 

Table 1: Coordinates used for data searches 

Latitude Longitude 
-33.68472 S 151.22833 E 
-33.68389 S 151.23000 E 
-33.68417 S 151.23222 E 
-33.68583 S 151.23556 E 
-33.68778 S 151.23833 E 
-33.68806 S 151.24528 E 
-33.68528 S 151.24889 E 
-33.68583 S 151.25528 E 
-33.68667 S 151.25833 E 
-33.68583 S 151.26000 E 
-33.68222 S 151.26167 E 
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Table 2: Literature and database review: sources consulted 

Source Reference 

Databases 

Atlas of Living Australia  Atlas of Living Australia (2013) Species by Location – Local Government (Pittwater (A)), Australian Government, Canberra ACT. 
Available at http://regions.ala.org.au/lgas/Pittwater%20(A). Accessed on 20 September 2013 

BioNet BioNet (2015) The website for the Atlas of NSW Wildlife, Office of Environment and Heritage, NSW Government. Available at 
http://www.bionet.nsw.gov.au/. Accessed on 23 January 2015 

Birdata Birdlife Australia (2005-2007) Atlas Bird Lists – Quick Postcode search (2101), Birdlife Australia. Available at 
http://www.birdata.com.au/maps.vm. Accessed on 23 January 2015 

Department of Primary Industries (DPI) 
Noxious Weeds – Pittwater Council 

DPI (2015a) Noxious Weed Declarations for Pittwater Council, Department of Primary Industries, NSW Government. Available at 
http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-
application?sq_content_src=%252BdXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJ
GQ291bmNpbCUyRkRldGFpbHMmYWxsPTE%253D&id=92&search=go. Accessed on 23 January 2015 

Department of Primary Industries (DPI) 
Noxious Weeds – Warringah Council 

DPI (2015b) Noxious Weed Declarations for Warringah Council. Department of Primary Industries, NSW Government. Available 
at http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-
application?sq_content_src=%252BdXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJ
GQ291bmNpbCUyRkRldGFpbHMmYWxsPTE%253D&id=116&search=go. Accessed on 23 January 2015 

NSW Threatened Species Profile 
Database 

OEH (2012-2014) NSW Threatened Species Profile Database, Office of Environment and Heritage, NSW Government. Available 
at http://www.environment.nsw.gov.au/threatenedspecies/ . Accessed on 25 September 2013 

Office of Environment and Heritage (OEH) 
(2014a) 

OEH (2014a) BioBanking. Office of Environment and Heritage, NSW Government. Available at 
http://www.environment.nsw.gov.au/biobanking/ last accessed onccessed on 7 January 2013 

Office of Environment and Heritage (OEH) 
(2015a) OEH (2015) Atlas of NSW Wildlife Data. Office of Environment and Heritage, NSW Government. 

Office of Environment and Heritage (OEH) 
(2013b) 

OEH (2013) Critical Habitat Register. Available at 
http://www.environment.nsw.gov.au/criticalhabitat/CriticalHabitatProtectionByDoctype.htm. Accessed on 14 December 2013. 
Office of Environment and Heritage, NSW Government 

Primary Industries Records viewer DPI (2013) Threatened and Protected Species – Records Viewer, Department of Primary Industries, NSW Government. Available 
at http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer. Accessed on 16 October 2013 

Protected Matters Search Tool (PMST) DoE (2015) Protected Matters Search Tool, Department of Environment, Canberra ACT. Available at 
http://www.environment.gov.au/epbc/pmst/ . Accessed on 23 January 2015 

Vegetation Types Database OEH (2015b) Vegetation Types Database, Office of Environment and Heritage, NSW Government. Available at 
http://www.environment.nsw.gov.au/biobanking/vegtypedatabase.htm. Accessed on 26 September 2013  

http://regions.ala.org.au/lgas/Pittwater%20(A)
http://regions.ala.org.au/lgas/Pittwater%20(A)
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/BioNet%20(2015)%20The%20website%20for%20the%20Atlas%20of%20NSW%20Wildlife,%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government.%20Available%20at%20http:/www.bionet.nsw.gov.au/.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/BioNet%20(2015)%20The%20website%20for%20the%20Atlas%20of%20NSW%20Wildlife,%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government.%20Available%20at%20http:/www.bionet.nsw.gov.au/.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/Birdlife%20Australia%20(2005-2007)%20Atlas%20Bird%20Lists%20–%20Quick%20Postcode%20search%20(2101),%20Birdlife%20Australia.%20Available%20at%20http:/www.birdata.com.au/maps.vm.%20Accessed%20on
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/Birdlife%20Australia%20(2005-2007)%20Atlas%20Bird%20Lists%20–%20Quick%20Postcode%20search%20(2101),%20Birdlife%20Australia.%20Available%20at%20http:/www.birdata.com.au/maps.vm.%20Accessed%20on
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015a)%20Noxious%20Weed%20Declarations%20for%20Pittwater%20Council,%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=92&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015a)%20Noxious%20Weed%20Declarations%20for%20Pittwater%20Council,%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=92&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015a)%20Noxious%20Weed%20Declarations%20for%20Pittwater%20Council,%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=92&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015a)%20Noxious%20Weed%20Declarations%20for%20Pittwater%20Council,%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=92&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015b)%20Noxious%20Weed%20Declarations%20for%20Warringah%20Council.%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=116&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015b)%20Noxious%20Weed%20Declarations%20for%20Warringah%20Council.%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=116&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015b)%20Noxious%20Weed%20Declarations%20for%20Warringah%20Council.%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=116&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DPI%20(2015b)%20Noxious%20Weed%20Declarations%20for%20Warringah%20Council.%20Department%20of%20Primary%20Industries,%20NSW%20Government.%20Available%20at%20http:/www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-application?sq_content_src=+dXJsPWh0dHAlM0ElMkYlMkZ3ZWVkcy5kcGkubnN3Lmdvdi5hdSUyRndlZWRzUHVibGljJTJGQ291bmNpbCUyRkRldGFpbHMmYWxsPTE=&id=116&search=go.%20Accessed%20on%2023%20January%202015
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2012-2014)%20NSW%20Threatened%20Species%20Profile%20Database,%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government.%20Available%20at%20http:/www.environment.nsw.gov.au/threatenedspecies/%20.%20Accessed%20on%2025%20September%202013
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2012-2014)%20NSW%20Threatened%20Species%20Profile%20Database,%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government.%20Available%20at%20http:/www.environment.nsw.gov.au/threatenedspecies/%20.%20Accessed%20on%2025%20September%202013
http://www.environment.nsw.gov.au/biobanking/
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2013)%20Critical%20Habitat%20Register.%20Available%20at%20http:/www.environment.nsw.gov.au/criticalhabitat/CriticalHabitatProtectionByDoctype.htm.%20Accessed%20on%2014%20December%202013.%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2013)%20Critical%20Habitat%20Register.%20Available%20at%20http:/www.environment.nsw.gov.au/criticalhabitat/CriticalHabitatProtectionByDoctype.htm.%20Accessed%20on%2014%20December%202013.%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2013)%20Critical%20Habitat%20Register.%20Available%20at%20http:/www.environment.nsw.gov.au/criticalhabitat/CriticalHabitatProtectionByDoctype.htm.%20Accessed%20on%2014%20December%202013.%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government
http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer
http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DoE%20(2015)%20Protected%20Matters%20Search%20Tool,%20Department%20of%20Environment,%20Canberra%20ACT.%20Available%20at%20http:/www.environment.gov.au/epbc/pmst/%20.%20Accessed%20on%2023
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/DoE%20(2015)%20Protected%20Matters%20Search%20Tool,%20Department%20of%20Environment,%20Canberra%20ACT.%20Available%20at%20http:/www.environment.gov.au/epbc/pmst/%20.%20Accessed%20on%2023
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2015b)%20Vegetation%20Types%20Database,%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government.%20Available%20at%20http:/www.environment.nsw.gov.au/biobanking/vegtypedatabase.htm.%20Accessed%20on%2026%20September%202013
file://ecosgcdb01/client/Roads%20and%20Maritime%20Service%20NSW/GE278%20Mona%20Vale%20Biodiversity%20Investigation/Deliverables/OEH%20(2015b)%20Vegetation%20Types%20Database,%20Office%20of%20Environment%20and%20Heritage,%20NSW%20Government.%20Available%20at%20http:/www.environment.nsw.gov.au/biobanking/vegtypedatabase.htm.%20Accessed%20on%2026%20September%202013
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Source Reference 

Reports 

Australian Centre for Value Management 
(2013) 

ACVM (2013) MFona Vale Road Upgrade: McCarrs Creek Road to Powder Works Road Project Option Assessment Value 
Management Workshop. The Australian Centre For Value Management, NSW 

Briggs and Leigh (1995) Rare or Threatened Australian Plants. CSIRO Publishing, Collingwood 

Clouston Associates (2013) Clouston Associates (2013) Mona Vale Road Ingleside Preliminary Urban Design Strategy. Clouston Associates for Roads and 
Maritime Services, NSW 

Department of Environment and Climate 
Change (2009) 

The native vegetation of the Sydney Metropolitan Catchment Management Authority Area - Draft. Volume 1: Technical Report. 
Department of Environment, Climate Change and Water, NSW 

Department of Environment and Climate 
Change (2009) 

 The native vegetation of the Sydney Metropolitan Catchment Management Authority Area - Draft. Volume 2: Vegetation 
Community Profiles. Department of Environment, Climate Change and Water, NSW 

Department of Environment and Climate 
Change (2010)  Recovery Plan for Microtis angusii, Department of Environment, Climate Change and Water, NSW 

Department of Environment and 
Conservation (2004) 

 Threatened Species Survey and Assessment: Guidelines for developments and activities (working draft), New South Wales 
Department of Environment and Conservation, Hurstville, NSW. 

Eco Logical (2013) Eco Logical (2013) Preliminary Ecological Specialist Advice, Mona Vale Road upgrade – Terry Hills to Ingleside. Eco Logical 
Australia, Sydney NSW. 

GHD (2012) GHD (2012) Mona Vale Road Upgrade – Terrey Hills to Ingleside. Preliminary Environmental Investigation. Prepared for Roads 
and Maritime Services, NSW  

Pittwater Council (1995) Pittwater Council (1995) Habitat and Wildlife Corridors: A Conservation Strategy. Pittwater Council, NSW 

Pittwater Council (2011a) Bangalay (Ecological and Bushfire) and Eastcoast Flora Survey (2011) Pittwater Native Vegetation Classification, pre-
1750 Vegetation Mapping and Vegetation Profiles. Report prepared for Pittwater Council, NSW 

Pittwater Council (2011b) Bangalay (Ecological and Bushfire) and Eastcoast Flora Survey (2011) Pittwater Native Vegetation Management Plan. Report 
prepared for Pittwater Council, NSW   

Pittwater Council (2011c)  Bangalay (Ecological and Bushfire) and Eastcoast Flora Survey (2011) Pittwater pre-1750 Native Vegetation Mapping. GIS 
prepared for Pittwater Council, NSW 

Pittwater Council (2011d) Pittwater Council (2011d) Native Fauna Management Plan for the Pittwater local Government Area. Pittwater Council, NSW 

Roads and Maritime Services (2012) RMS (2012) Mona Vale Road Upgrade: Options Report. Roads and Maritime Services, NSW 

Roads and Maritime Services (2013) RMS (2013) Mona Vale Road Upgrade: Community Consultation Summary Report. Roads and Maritime Services, NSW 
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Source Reference 

Roads and Maritime Services (2013) RMS (2013) Mona Vale Road Upgrade: Road Options - Community Consultation Summary Report. Roads and Maritime 
Services, NSW 

Robinson (2003) Robinson (2003) Field Guide to Native Plants of Sydney. Revised 3rd Edition. Kangaroo Press, East Roseville NSW 

Scotts (2003) Scotts, D. (2003) Key Habitats and Corridors for Forest Fauna: A Landscape Framework for Conservation in north-east New 
South Wales. NSW National Parks and Wildlife Service, Huntsville NSW 

SKM (2013) SKM (2013) Mona Vale Road Upgrade: Preferred Options Report. Roads and Maritime Services, NSW 

SMEC (2011) SMEC (2011) Northern Beaches Roadkill – Advice on reduction options. Prepared for the Roads and Traffic Authority of New 
South Wales, North Sydney, NSW 

Smith and Smith (2005) Smith, P., Smith, J. (2005) Warringah Natural Area Survey: Vegetation communities and Plant Species. Report Prepared for 
Warringah Council, Sydney 

Smith and Smith (2011) Smith, P., Smith, J. (2011) Preliminary Ecological Assessment for Upgrading of Mona Vale Road between Terrey Hills and 
Ingleside. Prepared for NSW Roads and Traffic Authority, NSW 
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3.3 Consultation 

As part of information gathering for this project, a number of people with local knowledge or 
specific expertise were consulted (Table 3). Further consultation is planned between now and 
submission of the final report, especially with Office of Environment and Heritage. 

Table 3: External consultation and advice 

Name  Position/Expertise Input/advice 

Dr Brad Law 
Senior Researcher, Forests NSW division of 
Department of Primary Industriesand bat 
specialist 

Local threatened bats that could be 
expected, assistance with bat calls 

Jacqui Marlow  President, Northern Beaches Roadkill 
Prevention Committee 

Detailed information on roadkill 
hotspots and data 

Ben Hope National Parks and Wildlife Service, former 
northern Sydney ranger 

Information on southern brown 
bandicoot occurrence and habitat 

Kim MacQueen Biodiversity Officer, Pittwater Council Flora and fauna data for the study area 

Brendan Smith Acting Senior Environment Officer, 
Warringah Council 

Flora and fauna data for the study 
area, information on nestbox studies in 
Warringah and information on Kimbriki 
Resource Recovery Centre expansion 

3.4 Survey effort and conditions 

3.4.1 Flora 

Assessment of native vegetation type and condition as well as targeted flora assessments 
occurred sporadically over 15 months, primarily during September, October and December 
2013, September 2014 and January 2015 (Table 4). (Table 5). 

Table 4: Summary of detailed flora survey techniques, survey effort and personnel 

Survey type Date surveyed 
EPBC 
threatened 
species 

Survey 
required for 
BioBanking 
Assessment 

Survey Effort 
(person hours) Personnel 

Native vegetation 
type and condition 

30 September – 4 
October 2013, 18 
October 2013, 26 
September 2014 

There are 
currently no 
survey guidelines 
for the threatened 
flora species 
listed under the 
EPBC Act 

See table 8  General traverse 
over survey area for 
104 person hours. 
It included 
indentification of 
threatened, non-
threatened, ROTAP 
and locally 
significant species 
The survey effort 
exceeds 
recommendations in 
Eco Logical 
Australia (2013) 

NS, NH, WJ 
 

Targeted 
threatened  flora 
assessment 

30 September – 4 
October 2013, 3 
December 2013, 
26 September 
2014 and 14-15 
January 2015 

Personnel: NS - Nathan Smith, NH - Nicola Head, WJ - Will Jamieson (personnel profiles shown in Appendix D) 
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Table 5: Summary of detailed flora survey effort and status  

Flora species scientific 
name 

Flora species 
common name 

Flowering period Dates surveyed 

Acacia terminalis subsp. 
terminalis 

sunshine wattle Autumn (OEH 2012-2014). 30 September – 4 October 
2013 and 3 December 2013 
(does not require flowers for 
identification) 

Epacris purpurascens var. 
purpurascens 

Port Jackson heath July to September (Harden 
1992). 

30 September – 4 October 
2013 and 3 December 2013 

Eucalyptus camfieldii Camfield's 
stringybark 

Flowering period is irregular 
with flowers recorded 
throughout the year, 
especially from April to 
December (Benson & 
McDougall 1998, OEH 2012-
2014). 

30 September – 4 October 
2013 and 3 December 2013 
(does not require flowers for 
identification) 

Genoplesium baueri Bauer's midge 
orchid 

December to May (OEH 
2012-2014, Robinson 2003). 

3 December 2013, January 
2015 

Grevillea caleyi Caley's grevillea The flowering period is 
sporadic throughout the year 
(particularly around July-
November) however a 
definite flowering period 
occurs in spring (2012-2014, 
Robinson 2003).  

30 September – 4 October 
2013 (does not require flowers 
for identification) 

Haloragodendron lucasii hal August to November (OEH 
2012-2014). 

30 September – 4 October 
2013 

Leptospermum deanei  October to November (OEH 
2012-2014). 

30 September – 4 October 
2013 

Melaleuca deanei Deane's melaleuca Spring and summer months 
(OEH 2012-2014). 

30 September – 4 October 
2013 (does not require flowers 
for identification) 

Microtis angusii Angus's onion 
orchid 

May to October peaking in 
September and October 
(DECCW 2010, NSW 
Scientific Committee 1997). 

30 September – 4 October 
2013 and September 2014 

Persoonia hirsuta hairy geebung Summer months especially 
November to January (DoE 
2012-2014, Robinson 2003). 

3 December 2013 (does not 
require flowers for 
identification) 

Pimelea curviflora var. 
curviflora 

curved rice-flower October to May (OEH 2012-
2014, DoE 2012-2014). 

30 September – 4 October 
2013 and 3 December 2013 

Tetratheca glandulosa glandular pink-bell July to November with some 
flowers persistent until late 
December (OEH 2012-2014, 
RBG 2014) 

30 September – 4 October 
2013 and 3 December 2013, 
September 2014 and January 
2015 

3.4.2 Fauna 

Fauna surveys and habitat assessment were carried out on 31 October 2013, and 2 – 6 
December 2013 (Ecosure 2014) (Table 6).  
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Table 6: Summary of detailed fauna survey techniques, survey effort and personnel. 

Survey type Date (s) surveyed 
Survey effort (person 
hours unless 
otherwise stated) 

Personnel 

Threatened bird surveys  20 - 22 November 2013  56 WJ, BB 

Nocturnal surveys 31 October 20132 and 4 
December 2013,  19 
February 2014 and 15 – 20 
May 2014 

18 hours over 4 nights EL, FL, CF, MS 

Remote camera trapping 
(especially for southern brown 
bandicoots (Isoodon obesulus) 
and spotted-tailed quolls) 

2-6 December 2013 and 15- 
20 May 2014 

14 camera trap nights 
over 4 nights and then 
20 trap nights over 5 
nights 

EL, CF 

Fauna habitat surveys and active 
searches 

31 October, 1 November 
2013, 3 and 4 December 
2013 

32 FL, EL 

Koala SAT surveys 3 and 4 December 2013 52 SP,GB, EH 

Harp traps 2-6 December 2013 4 nights with 6 traps= 
24 trap nights 

MS, CF 

Nestboxes - installation 3 December 2013- 7 
December 2014 

14 nestboxes over 400 
nights  

MS, CF, EL, DJ, NH 

Nest boxes - monitoring 23 January 2014, 18 June 
2014, 6 August 2014, 18 
October 2014, 13 January 
2015 

  

Bat echolocation call detectors 2-6 December 2013, 12-15 
January 2015 

3 x songmeters over 4 
nights = 12 trap nights 

MS, CF, NH 
(analysis by GF) 

Targeted auditory searches for 
giant burrowing frog 
(Heleioporus australiacus). 

19 February 2014 4 hours FL 

Giant burrowing frogs - tadpole 
searches 

18 September 2014 4 hours FL, EL 

 

Threatened owl surveys 15-20 May 2014 40 EL, CF, NH, DJ 

    

Trapping for eastern pygmy 
possums (Cercartetus nanus). 

 15- 20 May 2014 40 EL, CF, DJ, NH 

Personnel: DJ – David James,  EL- Dr Elvira Lanham, CF - Dr Carissa Free, FL - Dr Frank Lemckert, SP - Dr Steve Phillips, MS - 
Matthew Stanton, GB - Dr Grant Brearley,  GF – Greg Ford, EH - Emily Hatfield,  NH – Nicola Head, NS - Nathan Smith,  WJ - Will 
Jamieson, BB - Ben Blewitt (personnel profiles shown in Appendix D) 

The closest available weather data is from Terrey Hills (station 066059) and is shown in 
Appendix E. During the survey period from 2013-2015, temperatures ranged from 5.5 °C in 
August 2014 to 31.5 °C in January 2015 with 42.8 millimetres of rain recorded (BOM 2015).  
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3.5 Flora field survey 

3.5.1 BioBanking and floristic plots 

Ecosure carried out detailed surveys of the vegetation within the survey area comprising 
floristic plots (20 x 20 metres with Braun-Blanquet cover scores), BioBanking Site Attribute 
Data (refered to as BioMetric plots) (50 x 20 plots and transects) and Rapid Data Points 
(RDPs) for rapid validation of vegetation type and condition. The survey area was 
approximately 108 hectares, primarily on either side of the current road Mona Vale Road 
alignment (Figure 2).  

As well as informing future impact assessments on the type and condition of vegetation within 
the survey area, attributes were also collected to provide information on offsetting 
requirements, if these are found to be necessary during impact assessment. The site attribute 
data included (OEH 2014a): 

• Native plant species richness. 

• Native overstorey cover. 

• Native mid-storey cover. 

• Native groundcover stratum grasses. 

• Native groundcover stratum shrubs. 

• Native groundcover other. 

• Exotic plant cover. 

• Number of trees with hollows. 

• Overstorey regeneration. 

• Total length of fallen logs. 

No BioBanking credit calculations or offsetting scenarios were conducted but data has been 
collected so that these can be carried out during impact assessment for the project. 

Fourteen vegetation communities were recorded within the survey area (Table 7). Nine 
vegetation types will be focussed on due to the area being very small and also not likely to be 
cleared (ie. not in the concept design footprint) (Table 8). The BioMetric plots required for 
vegetation community surveys were estimated based on preliminary information from Eco 
Logical Australia (2013) (Table 8). 

 
Table 7: Vegetation communities within survey area 

Vegetation type Concept design footprint (ha) Area in survey area (ha) 

Artificial wetland 0.00 0.01 

Black She-oak Forest 0.00 0.03 

Bloodwood-Scribbly Gum Woodland* 4.15 14.19 
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Vegetation type Concept design footprint (ha) Area in survey area (ha) 

Coastal Upland Swamp* 0.00 0.08 

Duffys Forest Ecological Community* 1.27 4.79 

Duffys Forest Translocation Site* 0.02 0.50 

Duffys Forest tree layer with highly 
disturbed understorey* 0.03 0.30 

Highly disturbed vegetation 0.39 1.44 

Peppermint-Angophora Forest* 3.13 7.84 

Plantings 0.04 0.69 

Sandstone Heath* 0.01 0.53 

Sandstone Rocky Heath* 0.07 0.25 

Weeds 0.05 0.30 

Yellow-top Ash Mallee* 0.50 1.51 

Disturbed area between roads n/a 5.76** 

Total 9.66 32.45 

*vegetation communities that field surveys were focussed on 
**This area include the disturbed road verges mainly along Wirreanda Road 

The number of florisitc and BioBanking plots required for field surveys was conducted in 
accordance with DECC (2008) and is shown in Table 8. 

Table 8: Number of transect/plots required per zone area (based on Biobanking Assessment Methodology 
(DECC 2008) and the number carried out for each mapped vegetation community within the survey 
area. 

Vegetation type Area impacted (ha) Survey Area (ha) Plots required 
(DECC 2008) 

Plots  
completed 

Upland Swamp 0.000 0.08 1 1 

Sandstone Rocky Heath 0.07 0.25 1 2 

Sandstone Heath 0.01 0.53 0 1 

Bloodwood Scribbly Gum Woodland 4.15 14.19 3 5 

Duffys Forest Ecological Community 1.27 4.79 2 3 

Duffy’s Translocation Site 0.02 0.50 0 1 

Duffy’s Disturbed 0.03 0.30 0 1 

Peppermint-Angophora Forest 3.13 7.84 2 3 

Yellow-top Ash Mallee 0.50 1.51 0 3 

Total 9.18 29.99 9 19 

3.5.2 Vegetation condition and resilience  

Vegetetation condition was assessed using a modified version of Jones and Brodie (1999), 
which uses qualitative criteria for the concept of resilience (ie the capacity for a site to 
regenerate) to assign condition classes to bushland areas. The strength of the method is in 
the fact that it uses biological factors (e.g. vegetation structure, composition and level of exotic 
invasion) and also the health of the soil profile, as distinct from other condition assessment 
methodologies which are almost always based on the level of weed invasion. Surveys use this 



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  15 

method to assess the condition of dry sclerophyll forests and woodland only, as the resilience 
of rainforests, wetlands and true grasslands is usually more complex and related to other 
factors such as dispersal vectors, connectivity and flooding. This method is used in the 
restoration industry to inform decision-making in regards to assigning resources and members 
of the project team have previously used it with the approval of RMS. The categories for 
condition as assessed during the field survey are provided in Table 9. 

Table 9 Qualitative assessment of vegetation conditions 

 Resilience/ 
Condition Class DESCRIPTION 

RESILIENT 
AREAS 

 
Soil profile 

intact. Natural 

regeneration 

pathways 

facilitated. 

Good 

 Minor infestations of weeds or virtually weed free. 
 High species richness. 
 Low perimeter to core ratio and large adjacent patches. 
 All structural layers essentially intact or minor artificial modification 

has occurred but is not substantially impacting on ecological 
function. 

 Patch in benchmark condition or stable after disturbance. 
 Minimal input management required to facilitate regeneration 

Moderate 
 

 Minor infestations of weeds.  
 Moderate species richness. 
 Moderate perimeter to core ratio, large adjacent patches. 
 Structural absence or strong decline in condition of at least one 

vegetation layer due to previous artificial disturbance (e.g., 
regrowth from recent clearing event and subsequent loss of hollow-
bearing trees). 

 Patch approaching benchmark condition. 
 Minimal input management required to facilitate regeneration. 

Poor 

 Moderate to severe infestations of weeds. 
 Low species richness. 
 High perimeter to core ratio. Patches isolated or adjacent native 

vegetation fragmented 
 Structural absence or strong decline in at least 2 vegetation layers 

(e.g., derived native pasture or grassland). Remaining native 
components under stress. 

 Original soil profile intact but patch well outside of benchmark 
condition. 

 Moderate levels of management required to facilitate regeneration. 

NON-RESILIENT 
AREAS 

 
Soil profile 

permanently 

altered. Natural 

regeneration 

Disturbed 

Rehabilitation or revegetation areas 
 Moderate level of weed invasion. 
 Rehabilitation area – re-vegetation or previous soil translocation. 
 Soil profile may exhibit some regenerative potential though 

structure and composition unlikely to reach benchmark after 
treatment. 

 Limited natural regeneration capacity after treatment and high on-
going inputs to achieve sustainable outcome. 
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 Resilience/ 
Condition Class DESCRIPTION 

pathways 

unlikely. 
Unmanaged space and degraded bushland 
 Native vegetation almost totally replaced by weed species and, at 

best, a single structural layer intact (e.g., large trees in degraded 
riparian zone) 

 Soil profile disturbed and permanently altered resulting in loss of 
soil seed bank. 

 No regeneration capacity, natural regeneration pathways lost. 
 Management requires high input reconstruction and commitment to 

on-going maintenance. 

Not bushland 
 Potential regeneration suppressed by management practices (e.g., 

parkland, cropping or exotic pasture). 

3.5.3 BioBanking condition 

Whilst the field surveys collected BioBanking Site Attribute data in anticipation that offsetting 
would be required, this work is not yet required and therefore the three BioBanking Condition 
classes of Moderate-Good, Low and Cleared as defined in the BioBanking Assessment 
Methodology (BBAM) have not yet been assigned to the vegetation zones of the study area. 
However, it is anticipated that all of the remnant native vegetation, as mapped by Smith and 
Smith (2011), would qualify as Moderate-Good and the “Disturbed” vegetation would qualify 
as “Cleared”. BioBanking condition only relates to the capacity for threatened species to 
occupy a patch of bushland and is only useful to this extent. BioBanking condition gives no 
indication of the on-ground resilience of a site, hence the need for an analysis of resilience as 
per Section 3.5.2 

3.5.4 Targeted flora surveys 

Targeted searches for 12 threatened flora species that could potentially occur in the survey 
area and in particular, the five species previously found (Smith and Smith 2011) were 
undertaken at intervals over four months (September to January) due to seasonal variations 
in flowering times of certain species. Searches were undertaken using a "random meander" 
transect through suitable vegetation types (Cropper 1993). These threatened species along 
with their flowering times are shown in Appendix F. 

3.5.5 Reference sites 

Three reference sites for Bauer’s midge orchid (endangered) and curved rice-flower 
(vulnerable) were visited in January 2015 to aid in threatened flora identification within the 
survey area. 



#*

#*
#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

A3ECOSURE does not warrant the accuracy or completeness of information displayed in this map and any person using it does so at their own risk.  ECOSURE shall bear no responsibility or liability for any errors, faults, defects, or omissions in the information.

Figure 2: Previously mapped
vegetation communities and current
flora survey points

REV BY CHK DESCRIPTION DATE

Approved 
Project Manager

Roads and Maritime Services NSW

Mona Vale, NSW

0 50 10025

Metres

.

Mona Vale Road Upgrade - Biodiversity
Investigation - Western Section

Coordinate System: 
GDA 1994 MGA Zone 56

Projection: Transverse Mercator
Datum: GDA 1994

Units: Metre

Scale: 1:4,000 when printed at A3
Job Number: GE278

GE278_MP_Fig2_Flora_VegCommsSurveyPointsR1

R0 MD DB ISSUED TO CLIENT 07/03/2014

Document

EL 29/01/2015

#* Detailed flora survey location

Concept design (October 2014)

Survey area

Threatened flora search

Threatened flora search and flora

plots

Vegetation Community
Black She-oak Forest

Bloodwood-Scribbly Gum Woodland

Coastal Upland Swamp

Duffys Forest Ecological Community

Duffys Forest translocation site

Duffys Forest tree layer with highly

disturbed understorey

Highly disturbed vegetation

Peppermint-Angophora Forest

Plantings

Sandstone Heath

Sandstone Rocky Heath

Weeds

Yellow-top Ash Mallee

Data sources:
- © Land and Property Information, 2013
- © Ecosure Pty Ltd, 2014
- AAM aerial photography under licence to Roads and Maritime
Services by AAM
- Inset Background Sources: Esri, HERE, DeLorme, TomTom,
Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI,
Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap
contributors, and the GIS User Community

R1 MD EL ISSUED TO CLIENT 29/01/2015



#*

#*
#*

#*

#*

#*

#*#* #*

#*

#*

A3ECOSURE does not warrant the accuracy or completeness of information displayed in this map and any person using it does so at their own risk.  ECOSURE shall bear no responsibility or liability for any errors, faults, defects, or omissions in the information.

Figure 2: Previously mapped
vegetation communities and current
flora survey points

REV BY CHK DESCRIPTION DATE

Approved 
Project Manager

Roads and Maritime Services NSW

Mona Vale, NSW

0 50 10025

Metres

.

Mona Vale Road Upgrade - Biodiversity
Investigation - Western Section

Coordinate System: 
GDA 1994 MGA Zone 56

Projection: Transverse Mercator
Datum: GDA 1994

Units: Metre

Scale: 1:4,000 when printed at A3
Job Number: GE278

GE278_MP_Fig2_Flora_VegCommsSurveyPointsR1

R0 MD DB ISSUED TO CLIENT 07/03/2014

Document

EL 29/01/2015

#* Detailed flora survey location

Concept design (October 2014)

Survey area

Threatened flora search

Threatened flora search and flora

plots

Vegetation Community
Bloodwood-Scribbly Gum Woodland

Duffys Forest Ecological Community

Highly disturbed vegetation

Peppermint-Angophora Forest

Plantings

Sandstone Heath

Sandstone Rocky Heath

Weeds

Yellow-top Ash Mallee

Data sources:
- © Land and Property Information, 2013
- © Ecosure Pty Ltd, 2014
- AAM aerial photography under licence to Roads and Maritime
Services by AAM
- Inset Background Sources: Esri, HERE, DeLorme, TomTom,
Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI,
Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap
contributors, and the GIS User Community

R1 MD EL ISSUED TO CLIENT 29/01/2015



#*

#*#* #*

A3ECOSURE does not warrant the accuracy or completeness of information displayed in this map and any person using it does so at their own risk.  ECOSURE shall bear no responsibility or liability for any errors, faults, defects, or omissions in the information.

Figure 2: Previously mapped
vegetation communities and current
flora survey points

REV BY CHK DESCRIPTION DATE

Approved 
Project Manager

Roads and Maritime Services NSW

Mona Vale, NSW

0 50 10025

Metres

.

Mona Vale Road Upgrade - Biodiversity
Investigation - Western Section

Coordinate System: 
GDA 1994 MGA Zone 56

Projection: Transverse Mercator
Datum: GDA 1994

Units: Metre

Scale: 1:4,000 when printed at A3
Job Number: GE278

GE278_MP_Fig2_Flora_VegCommsSurveyPointsR1

R0 MD DB ISSUED TO CLIENT 07/03/2014

Document

EL 29/01/2015

#* Detailed flora survey location

Concept design (October 2014)

Survey area

Threatened flora search

Threatened flora search and flora

plots

Vegetation Community
Artificial wetland

Bloodwood-Scribbly Gum Woodland

Coastal Upland Swamp

Duffys Forest Ecological Community

Highly disturbed vegetation

Peppermint-Angophora Forest

Plantings

Sandstone Heath

Weeds

Data sources:
- © Land and Property Information, 2013
- © Ecosure Pty Ltd, 2014
- AAM aerial photography under licence to Roads and Maritime
Services by AAM
- Inset Background Sources: Esri, HERE, DeLorme, TomTom,
Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI,
Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap
contributors, and the GIS User Community

R1 MD EL ISSUED TO CLIENT 29/01/2015



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  20 

3.6 Fauna field surveys 

3.6.1 Fauna habitat assessment 

The vegetation communities shown in Table 7 (Section 3.5.1) have been stratified into six 
fauna habitat stratification units.  

Within these fauna habitat stratification units, plots of 50 x 10 metres were randomly assigned. 
In each plot, the following components were documented: 

• Rocks and boulders, rocky outcrops, exfoliating rocks and rocks with crevices. 

• Trees and logs with hollows: presence of senescent (old) or dead trees (stags) and trees 
or logs with peeling bark or loose bark (abundance). 

• Estimate of habitat condition including % of shrub layer, ground cover and leaf litter 
(estimated % cover). 

• Habitat features/critical food resources e.g. termite mounds, mistletoe (abundance). 

• Presence of standing water or ephemeral waterways including wetland, riverine and 
groundwater springs (presence/absence). 

In addition to formal habitat assessments, any features encountered during surveys (e.g. 
hollow-bearing trees, termite mounds, seeps, nests etc.) were documented and marked with 
a hand-held GPS.  

3.6.2 Threatened bird surveys 

3.6.2.1 Area searches 

Search areas were assigned to regions of potential habitat and consisted of an experienced 
observer searching an area of two hectares for 20 minutes in the early morning. Sites were 
searched at least three times over the survey period. 

Searches were also undertaken for hollow-bearing trees that provide suitable habitat for 
breeding and concentrations of foraging resources (e.g. mapping of areas of Allocasuarina as 
foraging habitat for glossy black-cockatoo (Calyptorhynchus lathami), as part of general 
habitat searches (Section 3.6.1). 

3.6.2.2 Point surveys 

Sixteen sites were established for timed bird surveys within the local area, including eight in 
the vicinity of the survey area (Figure 3). 

These sites were visited in May, June, August and October 2014 to provide information on 
occurrence of bird species within the local area, and determine any threatened species that 
may be utilising the survey area. This was in addition to timed area searches of representative 
sites across the survey area, as these sites representated areas with different microhabitat 



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  21 

features and also provided sites with less disturbance than immediately adjacent to the current 
Mona Vale Road. 

3.6.3 Diurnal active searches 

A minimum of two diurnal active searches of at least 30 minutes each along a single transect 
in each of the three main stratified fauna habitat units was undertaken. Areas of potentially 
good habitat were also targeted (i.e. gullies, waterways, sandstone escarpments). Habitats 
were searched for inconspicuous fauna (e.g. reptiles in crevices or under bark, roosting bats) 
as well as for signs of fauna (scats, tracks, fur, feathers, diggings, scratches, nests, owl wash 
and pellets).  

3.6.4 Nocturnal spotlight searches  

Spotlight search transects were completed in fauna habitat units with the same survey effort 
as diurnal searches. These surveys consisted of spotlight searches on foot and road surveys 
(not on Mona Vale Road as it is too busy, but in Tumburra Street, Addison Road, Wirreanda 
Road and other surrounding roads).  

3.6.5 Infrared cameras 

Cameras were set up at areas with likely high fauna activity based on results of the one day 
site inspection and diurnal active searches. Baits were also used for all camera stations to 
increase the chance of detecting species such as the spotted-tailed quoll, brush-tailed 
phascogale and southern brown bandicoot. We used traditional bait (peanut butter, oats and 
honey) and pieces of raw chicken at each bait station, approximately two metres in front of the 
cameras. Truffle-infused oil was used at the bait stations to improve the attractiveness of the 
bait. Cameras were set up for a minimum of four nights at each location throughout the survey 
area (Figure 3).  

3.6.6 Songmeter echolocation call recording and analysis 

Six echolocation call devices (Songmeter 2+ and Anabat 2) were placed in areas of potentially 
high bat activity across the survey area, sampling woodland, heath and disturbed habitats 
Figure 3). Calls were downloaded and converted to Anabat call sequence files and preliminary 
sorting and identification was carried out by the field team. The files were then sent to bat 
specialist, Greg Ford for confirmation of call identification. All calls were analysed using 
AnaLookW (Corben 2013) with a generic filter applied to exclude poor quality calls unsuitable 
for identification and noise. Calls with fewer than four clearly defined non-fragmented pulses 
were also excluded from analysis. Identification of species was carried out by comparing to 
regional reference calls and published descriptions (Pennay et al. 2004). 

3.6.7 Harp traps 

Six harp traps were placed in suitable flyways to sample the length of the survey area 
(clearings/tracks in open woodland habitats determined (excluding “disturbed” areas)). Traps 
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were checked each morning between 05:00 and 07:00 and were then moved or dismantled to 
prevent bycatch during the day (e.g. birds), before being reset in the evening.  

3.6.8 Spot Assessment Technique 

The Spot Assessment Technique (SAT) (Phillips & Callaghan 2011) was used to determine 
the presence or absence of koalas (Phascolarctos cinereus), and their activity throughout the 
survey area. DoE (2013b) recommend the use of SAT in their koala referral advice for 
proponents. Eleven survey site locations were selected approximately 350 metres apart using 
an alternating point transect along the survey area (Figure 3). This survey method was 
designed to provide even and unbiased sampling along adjacent sides of the road alignment. 
A central tree with a diameter at breast height (DBH) >100 millimetres was selected; flagged 
and associated coordinates recorded using a handheld GPS device. The closest 29 trees with 
a DBH over 100 millimetres complete the survey within each grid, with their species and DBH 
(millimetres) recorded. The base of each tree was searched for the presence or absence of 
scats using the 1 metre protocol of Phillips & Callaghan (2011) to determine the extent of tree 
use and associated activity by koalas.  

Line transects are typically undertaken in areas that confirm koala presence during SAT 
surveys, and enable area-based koala density estimates to be derived. Equipped with 
compass and binoculars, three observers spaced 15 metres apart walk a fixed bearing 
searching for koalas along a 250-300 metre transect. 

In order to support findings from the assessment, three targeted SAT surveys were undertaken 
in nearby Ku-ring-gai Chase National Park. These surveys assessed areas within the vicinity 
of the most recent known sightings for koalas recorded in the region; approximately 5.5 
kilometres away in 2009 and 2010 (OEH 2013). To identify any potential koala presence, 
targeted surveys were conducted in areas containing known primary koala food trees (PKFTs), 
and SAT searches were conducted under each PKFT. 
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3.7 Rationale for survey fauna methods 

Fauna surveys were carried out to comply with relevant guidelines and designed to use a 
number of different techniques to record the occurrence of fauna, especially threatened 
species (Table 10). 

Table 10: Rationale for fauna survey methods 

Target 
species or 
group  

Methods used Requirements 
Survey effort completed 
(person hours unless 
otherwise stated)  

References 

All Fauna habitat 
surveys 

Assess habitat 
characteristics of the 
study area in terms of 
habitat requirements for 
threatened fauna. 

32, 54 sites. DEC (2004); 

red-crowned 
toadlet  
(Pseudophryn
e australis) 

Habitat 
assessment 
and nocturnal 
searches 

Minimum of one 200 m 
transect per water 
body, repeated on a 
minimum of two 
separate nights or 30 
minutes on two 
separate nights per 
stratification unit. 

14 hours over three nights 
plus habitat assessment.  Six 
person hours of searches in 
damp areas and ephemeral 
drainage lines, no permanent 
waterbodies within survey 
area. 

DEC (2004);  DECC 
(2009b) 

giant 
burrowing 
frog 
(Heleioporus 
australiacus) 

Habitat 
assessment 
and nocturnal 
searches  

Minimum of four nights 
under ideal conditions, 
accompanied by habitat 
assessment. 

Four person hours in ideal 
conditions plus habitat 
assessment and six person 
hours of searches of 
ephemeral drainage lines for 
tadpoles, no permanent 
waterbodies within survey 
area. 

DEWHA (2010a) 

Rosenberg’s 
goanna  

Active  diurnal 
searches 

30 minute search on 
two separate days 
targeting specific 
habitat 

32 on four separate days DEC (2004); 

Threatened 
birds- diurnal 
species. Swift 
parrot 
(Lathamus 
discolor), 
regent 
honeyeater 
(Xanthomyza 
phrygia), little 
lorikeet 
(Glossopsitta 
pusilla). 

Timed 2 ha 
area searches 
in suitable 
habitat. 

Area searches (20 
hours over 10 days). 
Targeted searches 
including point surveys 
(heavily flowering trees) 
(20 hours over five 
days, spread over all 
seasons). 

116 person hours over seven 
days, including more than 20 
hours over five days of 
searches in heavily flowering 
trees. 

DEC (2004); 
DEWHA (2010b) 

Threatened 
birds – 
nocturnal 
species 
(barking owl 
(Ninox 
connivens) 
and powerful 
owl (Ninox 
strenua)). 

Transect 
surveys in 
suitable habitat. 

Area searches or 
transect surveys hours 
over four nights) 
Broadcast surveys (six 
hours over three 
nights). 

10 hours over four nights (May 
2014) 

DEC (2004); 
DEWHA (2010b) 
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Target 
species or 
group  

Methods used Requirements 
Survey effort completed 
(person hours unless 
otherwise stated)  

References 

Spotted-tailed 
quoll  

Remote 
camera 
trapping 

Numerous different 
techniques searches for 
sign, remote cameras, 
hair tubes, scale is 
important with 5 ha 
searches not 
appropriate, given that 
the range of the 
species is several 
hundred hectares. 

24 camera trap nights 
14 hours over three nights of 
nocturnal surveys and active 
searches for scats and sign 
December 2013 and May 
2014 

DEWHA (2011); 

Southern 
brown 
bandicoot  

Habitat 
searches, 
remote camera 
trapping, 
nocturnal 
surveys. 

Habitat searches, such 
as areas with dense 
understorey and thick 
ground cover, nocturnal 
surveys 

24 camera trap nights 
30 person hours over seven 
nights of nocturnal surveys in 
December 2013 and May 
2014 

DEWHA (2011); 

Koala  Nocturnal 
surveys; 
detailed SAT 
surveys every 
350m across 
zig zag grid and 
habitat 
assessment. 

A number of techniques 
are recommended, 
including SAT surveys 
and habitat 
assessment. 

72 hours over three days 
(December 2013) 

DoE (2013b) 

Threatened 
microbats 

Harp trapping 16 trap nights over a 
minimum of four nights 

Four nights with six traps= 24 
trap nights (December 2013) 

DEWHA (2010c) 

Songmeter/Ana
bat 

16 detector nights over 
a minimum four nights. 

Two songmeters over four 
nights and one songmeter x 
two nights= 10 detector nights 
(December 2013) 
Two detectors over three 
nights in January 2015 = 6 
detector nights 
Total: 16 detector nights over 
7 nights 

DEWHA (2010c) 

Grey-headed 
flying fox 
(Pteropus 
poliocephalus
) 

Desktop 
assessment of 
camps and 
detailed habitat 
and vegetation 
assessment 

Desktop assessment of 
camps and detailed 
habitat and vegetation 
assessment 

Desktop assessment and 14 
hours over three nights of 
nocturnal surveys (December 
2013) 

DEWHA (2010c) 

Eastern 
pygmy 
possum and 
brush-tailed 
phascogale 
(Phascogale 
tapoatafa) 

Nestboxes   
 

No established 
guidelines at this stage 

14 nestboxes over 400 nights 
(still established) 

DEC (2004); 

Elliot trapping 
in Banksia, 
during flowering 
period. 

100 trap nights 160 trap nights  
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3.8 Nomenclature 

Scientific names of plants and vertebrates follow the styles used in the references in Table 1. 

Table 11: Reference styles used in this report 

Category Reference 

plants Harden 1992; 1993; 2000; 2002 

amphibians Clayton et al 2006 

reptiles Wilson, S & Swan, G 2010 

birds Pizzey, G & Knight, F 2010 

mammals Van Dyck, S, Gynther, I & Baker, A 
(eds) 2013 

bats Churchill 2008 

3.9 Likelihood of occurrence of threatened species 

A list of threatened species and populations was compiled based on literature review and past field 
surveys. This list consisted of species previously identified within five kilometres either side of the 
road where there was at least potential for some habitat to occur within the survey area. The list 
was then assessed based on habitat requirements, and surveys targeted those flora and fauna 
species that may occur within the survey area. The likelihood of occurrence of threatened species 
was assessed under the following categories: 

• Known – species that have been seen or heard during current field surveys or whose sign 
has been identified on the site.  

• Very high – species was probably identified during current surveys and recent surveys within 
1 kilometre of the survey area have confirmed the occurrence of this species. 

• High – species that have been seen or heard during the past 10 years within 1 kilometre of 
the survey area (contained in literature review) and has been noted as likely to occur and has 
adequate habitat for the species. 

• Moderate – species that has been noted as likely to occur during the literature review and has 
adequate habitat for the species. 

• Low – limited habitat for the species occurring on the site. 

Species with no habitat within the study area (eg marine mammals) were not assessed. 

3.10 Limitations 

The timing of flora surveys can affect the ability to detect threatened species. Detectability of some 
species may be reduced by dormancy (e.g. annual species, terrestrial orchids) or the lack of 
reproductive material (e.g. flowers, fruits, seeds). However, survey events were targeted to survey 
for threatened flora species during flowering times (e.g. Angus’s onion orchid (Microtis angusii), 
Bauer’s midge orchid (Genoplesium baueri) and curved rice-flower (Pimelea curviflora) to reduce 
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the likelihood of missing these species. Some species may be influenced by seasonal weather 
conditions (i.e. very dry periods, versus wet periods) as well as by microclimatic effects such as 
exposure; this too can limit the number and/or types of species detected.  

Seasonality and weather conditions affect fauna activity and detectability. Whilst attempts have 
been made to sample in a number of different conditions at different times, it is likely that sampling 
detects only a sub-set of species. However, surveys were conducted throughout the year to 
maximise the chance of detecting as many species as possible, we also surveyed different 
microhabitat areas within 1 kilometre of the survey area to maximise species detected. 

Road noise in areas close to the road reduced call recognition for bird and frog species. Light and 
noise may have also influenced microbat capture rates. 
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4  Existing environment 

4.1 Landscape context 

The survey area is located along Mona Vale Road, between McCarrs Creek Road, Terrey 
Hills and Powder Works Road, Ingleside crossing the boundary between Warringah and 
Pittwater local government areas (LGAs), in northern Sydney, NSW. It is within the 
Warriewood Creek catchment on the north western edge of the greater Narrabeen Lagoon 
Catchment (Harris et al. 2010), in the Sydney Basin bioregion. Mona Vale Road follows an 
undulating ridgeline, with the surrounding landform characterised by steep topography with 
loose boulders and rock outcrops to the south (RMS 2013, SKM 2013). 

According to Chapman and Murphy (1989) in (RMS 2013), four landscape types occur within 
the study area; Somersby landscape, Oxford Falls landscape, Hawkesbury landscape and 
Lambert landscape. Hawkesbury and Lambert landscapes are located throughout the survey 
area and are likely to erode easily when vegetation is disturbed (Chapman and Murphy 1989).  

4.2 Land use 

The majority of the land surrounding Mona Vale Road is reserved as two national parks under 
the National Parks and Wildlife Act 1974 (NPW Act)(): 

• Ku-ring-gai Chase National Park: located to the north of Mona Vale Road between the 
eastern edge of Terrey Hills and the vicinity of Kimbriki Road. 

• Garigal National Park: located along the majority of the southern side of Mona Vale 
Road. 

A combination of semi-rural residential, industrial, commercial and cultural properties exists 
on Mona Vale Road. Natural bushland owned by Warringah Council is situated to the north of 
the survey area, the Monash Country Club on the south-eastern part of the survey area and 
the Kimbriki Resource Recovery Centre on the south-western part of the survey area (RMS 
2013, SKM 2013).   

4.3 Vegetation communities  

Fourteen vegetation communities were recorded within the survey area (Table 7) (Smith and 
Smith 2011). Based on the gap analysis undertaken by Eco Logical Australia (2013), nine 
vegetation types were described in the survey area that will be focussed on (marked with * in  
Table 7). Of these, two endangered EECs (Duffys Forest and Coastal Upland Swamp EECs) 
which are listed under the TSC Act occur.  

Detailed descriptions of all the vegetation communities along with their vegetation conditions 
can be found in Smith and Smith (2011). 
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4.4 Groundwater dependent ecosystems 

One ecological community occurring in the survey area has been determined to be largely 
groundwater dependent (Coastal Upland Swamp EEC).This is due to the community being 
associated with periodically waterlogged soils. Coastal upland swamps primarily occur on 
impermeable sandstone plateaux where groundwater aquifers are shallow. It also occurs in 
obstructed drainage lines along with sandstone benches with rich seepage moisture (OEH 
2014b). It occurs in the far western part of the survey area, but will not be cleared as part of 
the current concept design Figure 4). 

None of the other vegetation communities are primarily dependent on ground water; however, 
occasional seeps where ground water is shallow may be important at a local level for some 
vegetation communities and for frogs, particularly the threatened red-crowned toadlet 
(Pseudophryne australis) and giant burrowing frog (Heleioporus australicus). 

 



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  30 

5  Flora results 

5.1 BioBanking plots 

Information relating to species richness, native over-storey, native mid-storey, native ground 
cover (grasses, shrubs and other) was collected using modified parameters from BioBanking 
Assessment Methodology (BBAM) (Table 12). These data were collected to confirm the 
vegetation communities found in Smith and Smith (2011) and for any offsetting requirements 
in the future. 

The BioBanking site attributes of native plant species richness, native over-storey, native mid-
storey and native ground cover (grasses, shrubs and other) values were collected and are 
shown in Appendix G.  

Table 12: Vegetation community types, area impacted and Biometric plots completed for vegetation community 
surveys 

Vegetation type Area impacted 
(ha) 

Survey area 
(ha) 

Plots required 
(DECC 2008) Plots completed 

Upland Swamp 0.00 0.08 1 1 

Sandstone Rocky Heath 0.07 0.25 1 2 

Sandstone Heath 0.01 0.53 0 1 

Bloodwood Scribbly Gum 
Woodland 

4.15 14.19 3 5 

Duffys Forest Ecological 
Community 

1.27 4.79 2 3 

Duffys Translocation Site 0.02 0.5 0 1 

Duffys Disturbed 0.03 0.3 0 1 

Peppermint-Angophora Forest 3.13 7.84 2 3 

Yellow-top Ash Mallee 0.5 1.51 0 3 

Total 9.18 29.99 9 20 

5.2 Vegetation communities 

Interpretation of aerial photographs (taken in 2013) and subsequent ground-truthing within the 
study area found that nine broad vegetation types including two endangered ecological 
communities occur.  

Peppermint-Angophora Forest vegetation community had the highest overstorey canopy 
cover (26.2 per cent) and Yellow-top Ash Mallee had the highest midstorey cover (22.6 per 
cent) as well as groundstorey cover (33.3 per cent).  
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Significant features of these vegetation types included large areas of rocky outcrops and 
surface rock in Bloodwood Scribbly Gum Woodland, Peppermint-Angophora Forest, 
Sandstone Rocky Heath, Sandstone Heath, Upland Swamp and Yellow-top Ash Mallee. 
Duffys Forest Translocation Site had the highest density of fallen logs although these have 
been placed there and are thus not naturally occurring (length of logs = 140 metres) due to 
the site being an offset site for Warringah Council. 

Vegetation conditon of these communities was either moderate or good with only two modified 
communities being rated as moderate (Duffys Forest Disturbed and Duffys Forest 
Translocation Site. All the rest were in good condition (Section 3.5.2 for definition) (Table 13). 

The Duffys Forest translocation site is an area partially within as well as adjacent to the 
alignment, above Kimbriki Road (Figure 4). This area was established as an offset for 
vegetation clearing at Niangala Close, Belrose. Top soil was removed from the site being 
cleared at Niangala Close and spread across an area of approximately three hectares, which 
was allowed to naturally regenerate. The site also includes nest boxes designed to provide 
hollows when trees have reached maturity. Less than 0.5 hectares will be removed as part of 
the current concept design footprint. 
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Table 13: Targeted vegetation communities found within the survey area  

Vegetation 
Community Sites 

Dominant 
overstorey 
species 

Dominant 
midstorey 
species 

Dominant 
groundcover 
species 

Average % coverage Vegetation 
condition 

Hectares 
within survey 
area 

Significant features 

Bloodwood 
Scribbly Gum 
Woodland  

4, 5, 6, 7, 32 Corymbia 
gummifera, 
Eucalyptus 
haemastoma and 
Eucalyptus 
oblonga 

Banksia 
serrata, 
Leptospermum 
trinervium and 
Dampiera 
stricta 

Entolasia stricta, 
Cyathochaeta 
diandra, 
Micrantheum 
ericoides and 
Anisopogon 
avenaceus 

Overstorey – 14% 
Midstorey -  8.3% 
Groundstorey* – 31.7% 

Good 14.19 Rocky outcrop, some 
overhangs present in 
the central-northern part 
of the site, Low amount 
of fallen logs (20 m) 

Duffys Forest 
Ecological 
Community - 
Endangered  

8, 12, 13 Corymbia 
gummifera, 
Eucalyptus 
sieberi 

Leptospermum 
trinervium, 
Hakea sericea 
and  Banksia 
ericifolia 

Cyathochaeta 
diandra, Patersonia 
glabrata and 
Anisopogon 
avenaceus 

Overstorey – 22.8% 
Midstorey -  16.9% 
Groundstorey* – 29.3% 

Good 4.79 Minimal surface rock, 
Moderate amount of 
fallen logs (45 m) 

Duffys Forest 
Translocation 
Site 

9 N/A Lepidosperma 
laterale 

Gahnia sieberiana, 
Xanthosia 
tridentate and  
Cyathochaeta 
diandra 

Overstorey – 0% 
Midstorey -  6% 
Groundstorey* – 32% 

Moderate 0.50 Very high amount of 
fallen logs (140 m) 

 

Duffys Forest  
Disturbed  

19 Eucalyptus 
sieberi, Corymbia 
gummifera and 
Pittosporum 
undulatum 

Ceratopetalum 
gummiferum, 
Acacia elata 
and Cyathea 
cooperi 

Lomandra 
longifolia, Pteridium 
esculentum and 
Chlorophytum 
comosum 

Overstorey – 22.5% 
Midstorey -  10% 
Groundstorey* – 2.7% 

Moderate 0.30 Moderate to high 
amount of fallen logs 
(60 m), evidence of fire 
in the past 

Peppermint-
Angophora 
Forest  

15, 16, 17 Angophora 
costata, 
Eucalyptus 
piperita and 
Corymbia 
gummifera 

Leptospermum 
trinervium, 
Ceratopetalum 
gummiferum 
and Banksia 
serrata 

Lomandra 
longifolia, 
Lomandra filiformis 
subsp. filiformis 
and Xanthorrhoea 
arborea 

Overstorey – 26.2% 
Midstorey -  8.2% 
Groundstorey* – 18.2% 

Good 7.84 Very steep aspect in the 
central-southern part of 
the site, rocky outcrop, 
overhangs and cliffs, 
high amount of fallen 
logs (94 m) 

Sandstone 
Rocky heath  

2, 3 Angophora 
costata, 
Allocasuarina 
distyla and 
Allocasuarina 
littoralis 

Kunzea 
ambigua, 
Banksia 
ericifolia and 
Crowea saligna 

Lepidosperma 
laterale, Lepyrodia 
scariosa and 
Schoenus apogon 

Overstorey – 6% 
Midstorey -  6.1% 
Groundstorey* – 6% 

Good 0.25 Rocky outcrop, Very 
low amount of fallen 
logs (1 m), low-
moderate mosses and 
lichen 
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Vegetation 
Community Sites 

Dominant 
overstorey 
species 

Dominant 
midstorey 
species 

Dominant 
groundcover 
species 

Average % coverage Vegetation 
condition 

Hectares 
within survey 
area 

Significant features 

Sandstone 
heath  

14 Allocasuarina 
distyla 

Kunzea 
ambigua, 
Banksia 
ericifolia and 
Hakea 
teretifolia 

Ptilothrix deusta, 
Baeckea virgata 
and Lepidosperma 
laterale 

Overstorey – 20% 
Midstorey -  5% 
Groundstorey* –30% 

Good 0.53 Surface rock present 

Upland swamp – 
Endangered  

18 Corymbia 
gummifera, 
Allocasuarina 
littoralis 

Gleichenia 
dicarpa, 
Banksia 
ericifolia and 
Hakea 
teretifolia 

Empodisma minus, 
Entolasia stricta 
and Cyathochaeta 
diandra 

Overstorey – 10% 
Midstorey -  5% 
Groundstorey* – 30% 

Good 0.08 Moderate but dispersed 
surface rock, minimal 
mosses and lichen, low 
amount of fallen logs 
(17 m) 

Yellow-top ash 
mallee  

1, 10, 11 Eucalyptus 
luehmanniana, 
Corymbia 
gummifera 

Leptospermum 
trinervium, 
Banksia 
ericifolia 

Cyathochaeta 
diandra, 
Anisopogon 
avenaceus, 
Lepidosperma 
laterale, Lepyrodia 
scariosa 

Overstorey – 13.7% 
Midstorey -  22.6% 
Groundstorey* –33.3% 

Good 1.51 Prominent rocky 
outcrop in the central-
western part of the site, 
Minimal fallen logs 

*Ground storey includes grasses, shrubs and other ground cover 
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5.3 Threatened flora 

5.3.1 Overview 

Twelve threatened flora species have been previously recorded or have the potential to occur 
in the survey area (Table 13; Appendix F).  

Table 14: Threatened flora species results 

Family name Scientific name Common 
name 

EPBC 
status 

TSC 
status 

Likelihood of occurrence in survey 
area 

Mimosaceae Acacia terminalis 
subsp. terminalis 

sunshine 
wattle 

E E Low – it was not observed during field 
surveys. The ‘probable’ record by 
Smith and Smith (2011) within the 
survey area was analysed by senior 
botanist, Nathan Smith, where he 
suggested it is the common species, 
not the endangered sub-species (see 
Section 7.1.2 for further discussion). 

Epacridaceae Epacris 
purpurascens 
var. 
purpurascens 

Port 
Jackson 
heath 

N/A V Low – it was not observed during field 
surveys and potential habitat for the 
species is considered to be of limited 
value to the local existence of the 
species. 

Myrtaceae Eucalyptus 
camfieldii 

Camfield's 
stringybark 

V V Low – it was not observed during field 
surveys and potential habitat for the 
species is considered to be of limited 
value to the local existence of the 
species. A viable local population is 
likely to exist within the broader study 
area however individuals and potential 
habitat are unlikely to be impacted by 
the development. 

Orchidaceae Genoplesium 
baueri 

Bauer's 
midge 
orchid 

E E Low – it has not previously been 
recorded within the study area. 
Potential habitat for Bauer’s midge 
orchid is unlikely to exist within the 
survey area, since microhabitat 
features, especially soaks within Duffy 
Forest EEC do not occur. See section 
7.1.2 and 7.2.2 for further information 

Proteaceae Grevillea caleyi Caley's 
grevillea 

E CE Known to occur – this species is 
known to occur witin the eastern part 
of the survey area. See section 5.3.2 
for further information 

Haloragaceae Haloragodendron 
lucasii 

hal E E Low - it was not observed during field 
surveys and known habitat for hal 
does not exist within the study area.  
Some limited potential habitat occurs 
within the survey area, however this is 
considered to be negligible compared 
to that available in the bioregion. 

Myrtaceae Leptospermum 
deanei 

 V V Low - it was not observed during field 
surveys and known habitat for 
Deane’s tea-tree does not exist within 
the study area or potential habitat, in 
the form of a soil seed bank, is also 
unlikely to occur. 
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Family name Scientific name Common 
name 

EPBC 
status 

TSC 
status 

Likelihood of occurrence in survey 
area 

Myrtaceae Melaleuca 
deanei 

Deane's 
melaleuca 

V V Low - it was not observed during field 
surveys and potential habitat for the 
species is considered to be of limited 
value to the local existence of the 
species. 

Orchidaceae Microtis angusii Angus's 
onion 
orchid 

E E Known to occur – this species is 
known to occur on the northern side of 
Mona Vale Road in at least 10 
locations in addition to the site 
opposite Kimbriki Road, Ingleside. 
See section 5.3.3 for further 
information 

Proteaceae Persoonia 
hirsuta 

hairy 
geebung 

E E Low – it was not observed during field 
surveys and the area of potential 
habitat affected is considered 
negligible compared to that available 
for the species within the locality. 

Thymelaeaceae Pimelea 
curviflora var. 
curviflora 

curved 
rice-flower 

V V Low – it was not observed during field 
surveys even after extensive searches 
throughout multiple months throughout 
the flowering period and reference 
sites were visited. See section 7.1.2 
and 7.2.2 for further information.  

Tremandraceae Tetratheca 
glandulosa 

glandular 
pink-bell 

N/A V Low –it was not recorded within the 
survey area during field surveys even 
after extensive searches throughout 
multiple months throughout the 
flowering period.See section 7.2.2 for 
further information. 

Caley’s grevillea and Angus’s onion orchid were detected during field surveys for this project 
in October 2013 and September 2014. The remaining ten species have a low likelihood of 
occurrence based on the results of extensive field surveys (Appendix H). 

5.3.2 Caley’s grevillea  

Caley’s grevillea is known to occur within the survey area along Mona Vale Road, adjacent to 
the Bahai Temple Figure 4). Twenty-nine plants were found on ironstone laterite in multiple 
patches of Duffys Forest Endangered Ecological Community (EEC) in the far eastern and far 
western part of the survey area as well as in the and bloodwood-scribbly gum woodland in the 
far eastern part of the survey area. In addition to these findings, Smith and Smith (2011) 
recorded Caley’s grevillea in multiple locations throughout the Duffys Forest EEC in the 
central-eastern part of the survey area. 

5.3.3 Angus’s onion orchid  

Angus’s onion orchid (listed as endangered under EPBC and TSC Acts) is until recently only 
known to occur on the northern side of Mona Vale Road, opposite Kimbriki Road, Ingleside.  

During random meander surveys during October 2013 and September 2014, many more 
Microtis species including the threatened Microtis angusii were found along Mona Vale Road 
(Table 14). 
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Table 15: Microtis spp. recorded in the survey area during 2013 and 2014 surveys (*estimate assumes all 
individuals from that location are the same as the species sampled, for those with two different 
species in the sample, a 50:50 split is assumed) 

Site ID Total Microtis 
spp individuals 

Sample Species Number of 
potential M. 
angusii 

Estimate of 
numbers of 
M.angusii* 

1 12 A Microtis angusii 1-12 12 

2 1 C Microtis parviflora 0 0 

3 2 B Microtis parviflora 0-1 0 

4 1 D Microtis angusii 1 1 

5 28 

I Microtis parviflora 

0-25 

 

M Microtis parviflora 0 

N Microtis unifolia  

6 384 

H Microtis parviflora 

0-380 0 
J Microtis parviflora 

K Microtis parviflora 

L Microtis unifolia 

7 10 G Microtis angusii 1-10 10 

8 1 F Microtis angusii 1 1 

9 5 E Microtis parviflora 0-4 0 

10 5 
O Microtis parviflora 

0-3 0 
P Microtis parviflora 

11 6 
HH Microtis parviflora 

0-4 0 
GG Microtis parviflora 

12 43 

FF Microtis parviflora 

0-38 0 

EE Microtis parviflora 

DD Microtis parviflora 

CC Microtis parviflora 

BB Microtis parviflora 

13 16 

AA Microtis parviflora 

0-12 0 
Z Microtis parviflora 

Y Microtis parviflora 

X Microtis parviflora 

14 72 

W Microtis angusii 

5-72 72 

V Microtis angusii 

U Microtis angusii 

T Microtis angusii 

S Microtis angusii 

15 7 
R Microtis parviflora 

1-6 3 
Q Microtis angusii 

Grand 
total 593   10-562 99 
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In total, an estimated 593 Microtis spp. individuals, including approximately 99 Microtis 
angusii, were recorded within the concept design footprint along Mona Vale Road and nearby 
Wirreanda Road, in addition to the established population of Angus's onion orchid opposite 
Kimbriki Resource Recovery Centre (Figure 5). The estimate of 99 M. angusii was made on 
the assumption that all the individuals from a location sampled were the same species as the 
one identified by RBG. Where two different species were sampled, a 50:50 split is assumed. 
Regardless of exact numbers of M. angusii, this is a significant extension to the previously 
known population, which was only confirmed at one location along the existing Mona Vale 
Road alignment (near the intersection with Kimbriki Road). 

Throughout the study area, habitats occupied by this additional population were similar to 
those of the known Angus's onion orchid population, i.e., disturbed road and track edges, 
generally associated with an asphalt surface, diffuse drainage and exotic perennial grasses 
(such as Hyparrhenia hirta) (Figure 5). 

Due to difficulties with differentiating between all three Microtis spp., in the field 34 sample 
specimens (16 samples were taken during October 2013 and 18 from September 2014) and 
sent to the Royal Botanic Gardens, Sydney for formal identification (Appendix I). Of the 34 
samples collected, ten were determined to be M. angusii whilst the other specimens were one 
of the two more common species, M.parviflora, and M. unifolia (Table 15) (Figure 5) (Appendix 
I). Given that ten of the samples collected were identified by the Royal Botanic Gardens as M. 
angusii, it is considered that up to 562 individuals are likely to exist within the survey area. 
Samples were taken to establish whether the areas of Microtis spp. were an extension to the 
previously highly restricted distribution of Angus's onion orchid, but are not considered 
rigorous enough to establish a formal population estimate. At this stage, to get an estimate of 
the population size, we have assumed that all individuals at each of the sample locations are 
from the same species as the one positively identified. This provides an estimate of 99 M. 
angusii at six sites. A much larger sample of the local populations of Microtis spp. would enable 
a more accurate assessment of the local population of Angus's onion orchid. 

In additional to the estimated 99 individuals across six sites, 2014 estimates of population size 
for the previously known site near Kimbriki Road is  1,240, the highest count recorded since 
survey of this location began (Newby, ZJ unpublished data 2014). 
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5.3.4 Reference sites  

Three reference sites for Bauer’s midge orchid (endangered) and curved rice-flower (vulnerable) were visited to aid in threatened flora 
identification within the survey area and confirm that surveys were carried out during species flowering times (Table 15). 

Table 16: Reference sites for threatened flora surveys 

Reference site Location Scientific name Common name Vegetation community Photo 

Site 1 St Ives, NSW Genoplesium baueri Bauer’s midge orchid Duffys Forest 

 

Site 2 Beacon Hill, NSW Pimelea curviflora var. curviflora curved rice-flower Duffys Forest 
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Reference site Location Scientific name Common name Vegetation community Photo 

Site 3 Duffys Forest, NSW Pimelea curviflora var. curviflora curved rice-flower Duffys Forest 
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5.4 Vegetation condition  

5.4.1 Vegetation condition 

The remnant native bushland of the study area as mapped by Smith and Smith (2011) was 
largely in good condition displaying a high level of resilience, as assessed using the qualitative 
criteria provided in Section 3.4.1. Some areas were senescent, in the absence of fire for 
extended periods, while other areas were regenerating from what appears to be a relatively 
recent fire.  

Edges of existing roads, pathways and easements generally coincided with batter fill areas or 
diffuse road-side drainage. These areas were assessed as disturbed, using the criteria in 
Section 3.4.1 and closely correlated to those mapped as disturbed in Smith and Smith (2011). 
Generally speaking these disturbed edges were dominated by a suite of perennial exotic 
grasses such as Coolatai grass (Hyparrhenia hirta) and African lovegrass (Eragrostis curvula), 
with occasional occurrences of exotic woody species such as Western Australian golden wattle 
(Acacia saligna), senna (Senna pendula var. glabrata) and lantana (Lantana camara). These 
areas were highly modified and considered to be in low vegetation condition however, many of 
these areas represent known habitat for the threatened plant Angus’s onion orchid (Section 
5.3.3).  

5.4.2 Weed species 

Twenty-three weed species were detected within the floristic plots surveyed (Figure 6). Nine of 
these were noxious weeds listed under the NSW Noxious Weeds Act 1993 (NW Act) in Pittwater 
Local Government Area (LGA) and Warringah LGA and two were also Weeds of National 
Significance (WoNS) (Table 17). The weeds listed under the NW Act were Classes 3 and 4. 
Class 3 requires that “the plant must be fully and continuously suppressed and destroyed” 
whereas Class 4 requires that “the growth of the plant must be managed in a manner that 
reduces its numbers spread and incidence and continuously inhibits its reproduction and the 
plant must not be sold propagated or knowingly distributed” (DPI 2015a and DPI 2015b).  

The Commonwealth government recognises a number of WoNS across Australia, based on 
their: 

• Invasiveness and impact characteristics. 

• Potential and current area of spread. 

• Current primary industry, environmental and socio-economic impacts. 
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Table 17: Noxious weed species and WoNS found within the survey area 

Scientific name Common name Introduced Status for Warringah 
Council 

Status for Pittwater 
Council 

Acetosa sagittata rambling dock Yes Class 4 Class 4 

Araujia sericifera moth vine Yes Class 4 Class 4 

Asparagus aethiopicus sprengeri fern Yes Class 4 Class 4 

Cardiospermum 
grandiflorum balloon vine Yes 

Class 4 Class 4 

Cortaderia selloana pampas grass Yes Class 3 Class 3 

Lantana camara lantana Yes Class 4, WoNS# Class 4, WoNS# 

Ligustrum lucidum large-leaved privet Yes Class 4 Class 4 

Ligustrum sinense small-leaved privet Yes Class 4 Class 4 

Pinus radiata radiata pine Yes n/a WoNS# 

Rubus fructicosus blackberry Yes Class 4 Class 4 
*Status under the NW Act 
#Weed of National Significance 
*Not listed under NW Act. 

The majority of all weed species were found within the western part of the survey area. Lantana 
was the most abundant weed and was recorded at multiple sites throughout the survey area.  

Thirteen weed species that are not listed as WoNS or under the NW Act within the respective 
LGAs were also found (Table 18). 

Table 18: Environmental and other weeds found within the survey area 

Scientific name Common name Status*  

Ageratina adenophora crofton weed 
Class 4 under NW Act – though not 
listed in Pittwater or Warringah LGAs 

Andropogon virginicus whisky grass Naturalised 

Aristea ecklonii   Naturalised 

Bidens pilosa cobbler’s pegs Naturalised 

Chlorophytum comosum spider plant Naturalised 

Conyza sumatrensis tall fleabane Naturalised 

Coreopsis lanceolata coreopsis Naturalised 

Ehrharta erecta panic veldtgrass Naturalised 

Lilium formosanum Formosan lily Naturalised 

Poa annua winter grass Naturalised 

Sida rhombifolia Paddy’s lucerne Naturalised 

Tradescantia fluminensis wandering jew Naturalised 

Viola odorata sweet violet Naturalised 

*Not listed under NW Act 

Whisky grass and Formosan lilly were the most abundant environmental weeds, found scattered 
primarily throughout the western part of the survey area. Whisky grass is not listed under the 
NW Act for Pittwater and Warringah LGAs but is listed as Class 4 for under the NW Act in other 
areas and is primarily found in the central-eastern part of the survey area.
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and Weed of National Significance
Other weeds not listed under Noxious Weeds Act 1993



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  49 

6  Fauna results 

6.1 Fauna habitat assessment 

6.1.1 Summary of fauna habitat 

The vegetation communities discussed in section 3.5.1 were stratified into six fauna habitat 
units; wetland, casuarina, swamp, sandstone heath, open woodland and disturbed areas (Table 
19). Three of these habitats units were then sampled during fauna habitat assessments in the 
field. The other three (casuarina, wetland and swamp) are not located within the concept design 
footprint and occupy very small parts of the survey area (Table 20). A total of 54 locations had 
information on fauna habitat recorded throughout the survey area. 

Table 19: Vegetation communities and stratified fauna habitat units 

Vegetation type  Area within survey 
area (ha) Fauna habitat 

Artificial wetland 0.01 wetland 

Black She-oak Forest 0.03 casuarina 

Bloodwood-Scribbly Gum Woodland 14.19 open woodland 

Coastal Upland Swamp 0.08 swamp 

Duffys Forest Ecological Community 4.79 open woodland 

Duffys Forest translocation site 0.50 disturbed 

Duffys Forest tree layer with highly 
disturbed understorey 

0.30 disturbed 

Highly disturbed vegetation 1.44 disturbed 

Peppermint-Angophora Forest 7.84 open woodland 

Plantings 0.69 disturbed 

Sandstone Heath 0.53 sandstone heath 

Sandstone Rocky Heath 0.25 sandstone heath 

Weeds 0.30 disturbed 

Yellow-top Ash Mallee 1.51 open woodland 

Total (ha). 32.45  
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Table 20: Summary of fauna habitats present within the survey area 

Fauna 
habitat type 

Description (Pittwater 
Council 2011a, 2011b, 
2011c) 

Survey 
area 
(ha) 

Area within 
concept 
design 

footprint 
(ha) 

Main areas 
within survey 
area) 

Significant fauna 
species detected 
during current 
surveys 

wetland Dam on private property. 0.01 0 
On private 
land unlikely to 
be impacted 

Not investigated 
further. 

casuarina Grove of casuarina trees 
within open woodland areas 0.03 0  

May be 
occasionally 
utilised by glossy 
black cockatoos 
(located within the 
local area, but not 
within the current 
survey area) 

swamp Small area of coastal upland 
swamp 0.08 0 

One small 
area towards 
the western 
extent of the 
survey area. 

None 

open 
woodland 

Mixed species of eucalypt, 
including silvertop ash, red 
bloodwood and broad-leaved 
scribbly gum and small 
sections of smooth-barked 
apple. Mid storey and ground 
cover often containing heath 
species, especially heath-
leaved banksia and tea tree.  
Trees with hollows are not 
common, due to the lack of 
soil nutrition and subsequent 
slow growth of the trees within 
this area. Mistletoe rarely 
encountered. Sections of 
Allocasuarina distyla. 

22.03 7.28 Throughout. 

Giant burrowing 
frog, Rosenberg’s 
goanna and red-
crowned toadlet, 
powerful owl, 
glossy black-
cockatoo, eastern 
pygmy possum. 

sandstone 
heath 

Occasional eucalypt species 
as emergents, especially red 
bloodwood, broad-leaved 
scribbly gum and stringybark. 
Sub-canopy and mid-storey 
dominated by heath-leaved 
banksia, slender tea-tree, 
hakeas and conesticks. Dense 
shrub in some areas. Subject 
to burning, surrounding rock 
plateaux in a small number of 
areas. Rock outcrops 
common. Hollow-bearing trees 
absent or uncommon. 

0.78 0.08 

Limited in this 
section of the 
road. Patches 
throughout 
extent of study 
area. 

None, but likely to 
be foraging habitat 
for eastern pygmy 
possum and 
Rosenberg’s 
goanna. 

disturbed 

Cleared areas with little or no 
remnant vegetation. 
Occasional paddock trees 
may have been kept after 
clearing. Planted native, but 
not indigenous trees also 
present. Non native pasture, 
weeds and/or cement 
constitutes the ground layer of 
this community. 

2.43 0.48 

Patches 
throughout, 
especially 
either end of 
concept 
design 
footprint 

None 
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