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Executive Summary 
Background 
The Quarantine Station (Q Station) is owned by the NSW Department of Planning Housing and 
Infrastructure (DPHI) and managed by the National Parks and Wildlife Service (NPWS).  

The lease for the site is currently held by North Head Sydney Pty Ltd (NHS), which is for cultural 
tourism, accommodation, conferences, and function purposes until 2027, with options to extend 
until 2050.  

The current planning approval is due to lapse on 23 December 2024 and a new planning approval is 
being sought for the ongoing operation of Q Station beyond 2024, consistent with the current lease. 

While there are no changes to current approved ‘Key Site Activities’ at Q Station, a range of 
amendments are proposed for the new planning approval. The proposed amendments aim to 
rationalise the requirements of the planning approval to provide a streamlined, contemporary and 
more workable approval for both NHS and NPWS. This would be achieved through the following: 

+ Deleting conditions fulfilled by the previous leaseholder and/or are no longer relevant to the
ongoing operation of the site.

+ Removing duplication of conditions.

+ Updating conditions to reflect:

o more recent management plans, titles and terminology,

o contemporary environmental standards, guidelines and best practice, and

o knowledge gained from the past decades of monitoring and data collection.

This Species Impact Statement (SIS) has been prepared to support the Review of Environmental 
Factors for approval from NPWS (the consent authority) for the ongoing operation of Q Station. 

The requirement for preparing the SIS is triggered by parts of Q Station located on a declared area of 
outstanding biodiversity value (AOBV), formerly known as ‘critical habitat’ under the repealed 
Threatened Species Conservation Act 1995. The AOBV relates to critical habitat for the endangered 
little penguin (Eudyptula minor) population at Manly. 

While the main focus of this SIS is the endangered little penguin (Eudyptula minor) population, other 
biodiversity values that are also considered include the following: 

+ The endangered Long-nosed bandicoot (Perameles nasuta) population at North Head

+ Threatened ecological community Eastern Suburbs Banksia Scrub

+ Posidonia australis an endangered seagrass community

+ Eucalyptus camfieldii Camfield’s stringybark

+ Acacia terminalis subsp. terminalis Sunshine wattle

+ Pseudophryne australis Red-crowned toadlet

+ Cercartetus nanus Eastern pygmy possum 
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Approach 
Q Station and its surrounding environment are well researched through a range of past flora and 
fauna assessments and ongoing monitoring programs. Ongoing monitoring programs are undertaken 
by NPWS for the little penguin and the long-nosed bandicoot and by way of the North Head 
ecohealth reporting undertaken by the Harbour Trust (which includes parts of Q Station).  

This SIS has drawn largely on a comprehensive review of site-specific reporting and available data 
(both historic and recent), supplemented by a review of auditing reports, scientific literature (as 
relevant to the subject site’s biodiversity values), databases, aerial photographic interpretation and 
available mapping. 

For each of the subject species, communities and populations an assessment of likely impacts has 
been undertaken based on the consideration of the factors set out in clause 7.6 of the Biodiversity 
Conservation Regulation 2017 (BC Reg.), the NSW Fisheries threatened species guidelines (2008) and 
the Commonwealth of Australia’s policy for Significance of Impacts Assessments (2013). 

The assessment has focused on past and likely ongoing compliance with the current conditions of 
consent, which have mandated how operation of the facility for the past 18 years has been 
managed, monitored and audited.   

Impact assessment 
Threatened ecological communities  

Five mapped plant community types (PCTs) within the subject site were found to be related to 
threatened ecological communities (TECs) listed under the NSW BC Act and/or the Commonwealth 
EPBC Act. These include: 

+ Sydney Coastal Foreshores Gully Rainforest (PCT 3040) - the Commonwealth Littoral Rainforest 
and Coastal Vine Thickets of Eastern Australia TEC 

+ Coastal Sands Littoral Scrub-Forest (PCT 3546) - NSW Bangalay Sand Forest TEC  

+ Southern Sandplain Heath (PCT 3805) - Eastern Suburbs Banksia Scrub TEC (BC and EPBC Acts) 

+ Sydney Coastal Sand Mantle Heath (PCT 3806) - Eastern Suburbs Banksia Scrub TEC (BC and EPBC 
Acts) 

+ Sydney Coastal Sand Swamp Scrub (PCT 3922) - NSW Sydney Freshwater Wetlands TEC. 

Various surveys and mapping of plant communities generally agree on the PCTs present within the 
subject site but vary in the extent of some PCTs. This is particularly relevant with recent State 
Vegetation Type Mapping (DPE, 2023), which substantially increases the extent of the Eastern 
Suburbs Banksia Scrub TEC.  

The proposed ongoing operation of the facility will not adversely affect any of the above listed TECs. 
The past 18 years of operation have not resulted in any significant impacts and no vegetation 
clearing, or construction activities proximal to remnant bushland, would occur under this proposal.  

Validation of the boundaries and condition of each PCT is recommended to ensure that: 

+ The extent and type of each TEC is understood, 

+ Whether diagnostic and condition thresholds are met to be considered nationally threatened, and 

+ Inform management of the TECs and the threatened species known to be associated with each 
PCT. 
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Threatened flora species   

Threatened flora species considered in this SIS include  

+ Eucalyptus camfieldii (Camfield’s stringybark) - Vulnerable under both the BC Act and EPBC Act. 

+ Acacia terminalis subsp. terminalis (Sunshine wattle) - Endangered under both the BC Act and 
EPBC Act. 

+ Posidonia australis (strapweed) a protected seagrass species and endangered population under 
the FM Act, and an endangered community under the EPBC Act.  

The proposed ongoing operation of the facility will not adversely affect Camfield’s stringybark and 
Sunshine wattle providing that they are identifiable to all employees and contractors working in the 
species’ habitat areas.  

Recent surveys and establishment of an updated seagrass monitoring program (Marine Pollution 
Research 2023) indicated that past disturbance of seagrass meadows around the Quarantine Wharf 
cannot be discounted, however more significant declines in seagrass meadows are evident beyond 
the subject site and attributed to wave action from the busy harbour beyond QS Beach.   

The ongoing monitoring program (approved by NSW Fisheries) has been designed to discern 
between operation and external impacts.  

Maritime regulations of watercraft speed limits and no-anchoring zones along with Quarantine 
Wharf berthing protocols are all designed to minimise disturbance and further impacts on 
seagrasses including Posidonia australis.  

Posidonia australis in seagrass meadows at QS Beach does not currently meet the diagnostic and 
condition thresholds to be considered the endangered community under the EPBC Act.  

Threatened fauna populations  

Two threatened fauna populations occur within the subject site and surrounding environs: 

+ The endangered population of Little Penguins Eudyptula minor at Manly 

+ The endangered Long-nosed bandicoot (Perameles nasuta) population at North Head 

Little penguin 
The breeding success of Manly’s little penguins is monitored annually with all accessible, known 
burrows and nests inspected fortnightly between July and January. A little penguin expert 
contracted by NPWS monitors the number of: active nests; breeding pairs; eggs laid and fledglings.  

Continuing poor monitoring results overall show that the Manly little penguin breeding population 
has reduced considerably. The population has not been able to recover from the extensive losses to 
the breeding population from the fox predation in the pre-breeding season of June 2015.  

The current low level of the population means there is little buffer against other impacts such as 
changes in oceanic conditions, which could impact individual breeding seasons or the long-term 
population. 

The most recent monitoring report for the 2023-2024 season identifies that there are still far fewer 
penguins coming ashore to breed than in the years prior to the 2015 fox predation. The level of 
breeding declined over a number of years after the incursion but over the last few years, numbers 
appear to have reached a plateau, albeit at a much lower number.  

In the years 2006 to 2014, breeding pairs were regularly in the range from 50 to 70 pairs, and active 
nests from 84 to 107. In the last five years, numbers of breeding pairs have ranged only from the low 
this year of 19, to 35 pairs. 
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It is considered likely now that the roughly 20 to 30 breeding pairs experienced over the last few 
years are the new normal base.  

Monitoring has not indicated that the past operation of Q Station has been a causal factor in 
population decline of breeding population, despite the absence of breeding proximal to the 
Boilerhouse Restaurant building and outdoor eating area on QS Beach.  

There are a number of data deficient areas from which potential or suspected threats cannot be 
conclusively linked to impacts on the little penguin in the study area. Instead, we are reliant on 
anecdotal or qualitative observations, and scientific research that is largely generated from 
interstate populations.  

Filling the existing knowledge gaps with site-specific data collection will enable a more informed 
approach to managing little penguin habitat areas within the QS lease area and elsewhere in the 
AOBV areas.  

Additional data collection and mitigation measures, including noise reduction measures and habitat 
enhancement, are provided.  

Long-nosed bandicoot 
Monitoring and management forms part of the work program of the North Head long-nosed 
bandicoot Recovery Team. Monitoring conducted by NPWS and other stakeholders such as the 
Sydney Harbour Trust indicates that the number of bandicoots remain relatively high compared to 
historical data and the sex ratio of individuals appears to be evening as at 2022 (in 2017-2021 the 
sex ratio was female biased).   

Mortalities have not exceeded the minimum trigger levels set out in consent conditions and NPWS 
are satisfied that the current mortality monitoring program and triggers are appropriate.  

Based on available data and compliance reporting, the ongoing operation of the facility is considered 
unlikely to adversely affect the long-nosed bandicoot population.  

Threatened fauna species  

The following threatened fauna species have been considered in the SIS: 

+ Pseudophryne australis (the red-crowned toadlet) – Vulnerable under the BC Act 

+ Cercartetus nanus (eastern pygmy possum) – Vulnerable under the BC Act 

The red-crowned toadlet 
The red-crowned toadlet was initially discounted as occurring in the subject site in the SIS supporting 
the original application for the facility (Gunninah 2001). Consequently, there are no current 
conditions or monitoring programs for the species.  

The species has been detected at North Head by the Australian Wildlife Conservancy and in 2023 the 
species has been recorded both within and near the subject site. 

As there hasn’t been any monitoring for the species, an assessment of the facility’s past operation, 
as a guide to assessing impacts on the proposed ongoing operation, is not possible.  

Notwithstanding, the ongoing operation of the facility is considered unlikely to adversely affect 
species. Key impacts on potential habitat for this species would be altered hydrology and activities 
that decrease the quality of water. The subject site’s hydrology will remain unchanged as will any 
activities that have a risk to impact on water quality.  

It is however recommended that ongoing monitoring programs be expanded to incorporate red-
crowned toadlet surveys.  



 
écologique Quarantine Station North Head 

 

Species Impact Statement  Page | v 

 

Eastern pygmy possum 
Translocation of the eastern pygmy possum to North Head (including the subject site) commenced in 
2016, with 43 eastern pygmy-possums translocated in nest boxes between 2016 and 2022.  

Ongoing monitoring indicates for the first time in 2022 the species is beginning to expand from initial 
release areas, thereby satisfying key success criteria associated with their reintroduction (AWC 
2022). 

The eastern pygmy possum was initially considered unlikely to be adversely affected by the 
proposed ongoing operation of the facility. This is largely due to the species having been introduced 
to the environment after operation of the facility had commenced. The pygmy possums introduced 
to nest boxes within or close to the subject site would have adapted to any potential indirect 
impacts (e.g., light, noise) from the facility’s operation.  

However, during the preparation of this SIS a mother and young were killed in a vehicle strike within 
the QS lease area. Monitoring must unfortunately be expanded to include the eastern pygmy 
possum to the existing long-nosed bandicoot road mortality monitoring program. 

Conclusion 
Based on the information available at the time of preparing this SIS the following is concluded: 

+ The proposed ongoing operation of Q Station will not result in significant impacts on biodiversity 
values within or proximal to the subject site.  

+ There is insufficient site-specific data to determine whether past operation of the facility has 
caused either wholly in part the cessation of little penguin breeding in habitat at the QS Beach 
and Boilerhouse locality.  

+ The risk of any potential impacts having a significant impact on biodiversity values (within the 
subject site or proximal to the subject site) appears due to external factors that are beyond the 
control of NHS (e.g., climate change, wave action from the busy harbour, unplanned bushfires, 
recreational visitors by watercraft to Spring Cove).  

+ The potential for the proposal to result in any impacts on biodiversity values will be continually 
monitored and scrutinised through ongoing compliance auditing and where necessary adaptively 
managed.  

A range of recommendations are made in Section 8 of this SIS that are provided for integration into 
the existing monitoring programs and for consideration in consultation with relevant regulatory 
authorities.  

The following recommendations are provided for integration into the existing monitoring programs 
and for consideration in consultation with relevant regulatory authorities: 

+ Validation of the boundaries and condition of plant community types within the QS lease area to 
determine the extent and type of threatened ecological communities, guide how they should be 
managed, and understand whether diagnostic and condition thresholds are met to be 
considered nationally threatened. This should include the extent of weeds within these 
communities to assist QS landscape maintenance staff and bush regeneration contractors (if 
engaged) and inform TEC condition assessments.   

+ Update staff induction contents to include red crowned toadlet and eastern pygmy possum and 
provide ongoing training and records requirement for all employees and contractors working in 
habitat areas of threatened species, communities and populations. 

+ Ongoing monitoring programs be expanded to include the red-crowned toadlet.  
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+ In consultation with the NPWS little penguin recovery team investigation options to re-introduce
nest boxes at QS Beach for the little penguin.

+ Consult with NSW TfNSW (Maritime) to:

o improve signage in Spring Cove and enforcement of speed limits and anchoring in no-anchor
zones (noting that aerial photographic interpretation indicates multiple infringements)

o undertake educational/information campaigns to commercial operators and private boat
owners to reinforce the sensitivity of the Spring Cove environment.

Based on the information available at the time of preparing this SIS the following is concluded: 

+ The proposed ongoing operation of Q Station will not result in significant impacts on biodiversity
values within or proximal to the subject site.

+ The risk of any potential impacts having a significant impact on biodiversity values (within the
subject site or proximal to the subject site) appears due to external factors that are beyond the
control of NHS (e.g., climate change, wave action from the busy harbour, unplanned bushfires,
recreational visitors by watercraft to Spring Cove).

+ The potential for the proposal to result in any impacts on biodiversity values will be continually
monitored and scrutinised through ongoing compliance auditing and where necessary adaptively
managed.
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1. Introduction
1.1 Background 
The Quarantine Station is owned by the NSW Department of Planning Housing and Infrastructure (DPHI) 
and managed under the National Parks and Wildlife Service (NPWS). DPHI is the parent organisation of 
NPWS and regulates matters relating to heritage, pollution, native vegetation, biodiversity and National 
Parks.  

Planning approval (MP08_0041) was granted in 2003 for the ‘North Head Quarantine Station Conservation 
and Adaptive re-use Proposal’ with NPWS and Mawland as co-proponents. In 2006 the site was leased to 
Mawland for the adaptation of the site and operation of a tourist facility “Q Station”, accommodating 
conferences, weddings, tours and education programs, and overnight stays. Mawland operated the facility 
and ran the day-to-day activities onsite up until 2022.  

NHS is currently seeking approval for the ongoing operation of Q Station from beyond 2024 until 2050. 

This Species Impact Statement (SIS) has been prepared to support the Review of Environmental Factors 
(REF) prepared by NHS for approval from NPWS (the consent authority). 

1.2 Reason for preparing a Species Impact Statement 
A Species Impact Statement is required to support a REF where it is found that the proposed development 
or activity is likely to have a significant impact on a threatened species or population or endangered 
ecological community.  

For the purposes of Part 7 of the Biodiversity Conservation Act 2016 (BC Act), Section 7.2 (1) states that 
development of an activity is likely to significantly affect threatened species if : 

+ it is carried out in a declared area of outstanding biodiversity value.

Declared area of outstanding biodiversity values (AOBVs) were formerly known as ‘critical habitat’ under 
the repealed Threatened Species Conservation Act 1995. 

The requirement for preparing a Species Impact Statement (SIS) is therefore triggered by parts of Q 
Station located in critical habitat for the endangered little penguin (Eudyptula minor) population at Manly. 

Other protected matters that are considered in the SIS include: 

+ The endangered Long-nosed bandicoot (Perameles nasuta) population at North Head

+ Threatened ecological community Eastern Suburbs banksia scrub

+ Posidonia australis an endangered seagrass community under the FM Act

+ Threatened species:

o Eucalyptus camfieldii Camfield’s stringybark

o Acacia terminalis subsp. terminalis Sunshine wattle

o Pseudophryne australis Red-crowned toadlet

o Cercartetus nanus Eastern pygmy possum

The requirements of a SIS are set out in clause 7.6 of the Biodiversity Conservation Regulation 2017 (BC 
Reg.). The following requirements are addressed for each of the above threatened population, community 
and species in Sections 4-6: 

The lease for the site is currently held by North Head Sydney Pty Ltd (NHS). This lease was granted under 
Section 151A of the National Parks and Wildlife Act 1974 (NPW Act).  
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+ General description
+ Conservation status
+ Consideration of key threats and threatening processes
+ Current monitoring programs and results
+ Conditions of Planning Approval (where applicable)
+ Impact assessment
+ Mitigation measures

With Sections 7 to 9 addressing the following SIS requirements:
+ Assessments of Significance of likely effect or proposed ongoing operation of the facility

o NSW Test of Significance
o NSW Fisheries Significance assessment
o MNES Significance of Impacts

+ Conclusions and Recommendations
+ Additional Information

o Qualifications and experience
o Other approvals required for the development or activity
o Licencing matters relating to conducting surveys

1.3 Methods of Assessment 
1.3.1 Approach 

Q Station and its surrounding environment are well researched through a range of past flora and fauna 
assessments and ongoing monitoring programs. Ongoing monitoring programs are undertaken by NPWS 
for the little penguin and the long-nosed bandicoot and by way of the North Head ecohealth reporting 
undertaken by the Harbour Trust (which includes parts of Q Station).  

The scope of this SIS has therefore not included any additional targeted flora or fauna surveys1. Instead 
relying on a comprehensive review of site-specific reporting and data (from ongoing monitoring programs) 
supplemented by a review of scientific literature (as relevant to the subject site’s threatened species, 
communities and populations).  

1.3.2 Information sources 

The following information sources have been used: 

+ Spatial data

o Nearmap EPSG7856_Date20240312_Lat-33.810832_Lon151.293005

o Nearmap EPSG7856_Date20240225_Lat-33.816259_Lon151.289314

o Nearmap EPSG7856_Date20230620_Lat-33.810936_Lon151.295273

o NSW National Parks and Wildlife Service (NPWS) All Managed Land shapefile

o Sydney-CONT-AHD_56_2m shapefile

o SydneyMetroArea_v3_2016_E_4489 (OEH 2016)

1 Site inspections of the the long-nosed bandicoot habitat and little penguin were undertaken 19 October 
2023, 27 November 2023,-8 February 2024. 
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o SVTM_NSW_Extant_PCT_vC2_0_ M2_0_106 (DPE 2023)

o Estuary Macrophytes (DECCW 2010)

o Soil Landscapes of the Sydney 1:100,000 Sheet map, Ed. 4, (DECCW, Chapman et al., 2009)

+ Approvals and operational documents

o Species Impact Statement - Adaptive Reuse Proposal (Gunninah 2001)

o Environmental Impact Statement (Manidis Roberts 2003)

o Joint Determination Report (2003) Clause 243 Report under Part 5 of the EP&A Act

o Environmental Impact Assessment MP08_0041-Mod-3 (Linchpin, 2015)

o Consolidated Consent as modified by MP08_0041-Mod-3 (DPE, 2018)

o Quarantine Station North Head Management Plans:

- Conservation Works Program (Paul Davies Pty Ltd, 2006)

- Environmental Management Plan (DEC, 2005)

- Integrated monitoring and adaptive management system (Mawland Construction, 2006)

- Heritage Landscape Management Plan (Thompson Berrill Landscape Design Pty Ltd, 2006)

- Integrated monitoring and adaptive management system (Mawland Construction Pty Ltd
2006)

- Infrastructure Control Plan - Part 1 (Mawland Construction Pty Ltd 2008)

- Predator and Pest Management Plan (NPWS, 2008)

o Audit compliance reports completed for 2006-2011 (Graham A Brown & Associates, 2011); 2011-
2018 (SNC-Lavalin, 2018); and 2018-2021 (Wolfpeak, 2022)

o NSW National Parks & Wildlife Service (2004) Fire Management Plan Sydney Harbour and Botany
Bay (La Perouse Precinct)

o NSW National Parks & Wildlife Service (2017-2022) Monitoring Report 2017-2022. Quarantine
Station – Sydney Harbour NP Integrated Monitoring Program.

+ Biodiversity

o Acacia terminalis terminalis (Sunshine Wattle) National Recovery Plan (DECCW 2010)

o Eastern Suburbs Banksia Scrub Endangered Ecological Community Recovery Plan (DEC 2004)

o Eucalyptus camfieldii Conservation Advice (Commonwealth of Australia 2008)

o Flora of North Head (Skelton et al, 2003) prepared for the Sydney Harbour Federation Trust

o Littoral Rainforest and Coastal Vine Thickets of Eastern Australia Conservation Advice
(Commonwealth of Australia 2015)

o Manly Little Penguin Recovery Program Monitoring Reports (NPWS, 2003-2024)

o North Head Ecohealth Reporting (Australian Wildlife Conservancy, 2020, 2021, 2022)

o Seagrass Monitoring Program 2022/2023 (Marine Pollution Research Pty Ltd, 2023)

o Status of the Endangered Population of Little Penguins Eudyptula minor at Manly (NPWS, 2007)

o Scientific Committee Final Determinations (Commonwealth, NSW & Fisheries (as relevant)

o Little penguin Eudyptula minor Manly Population Recovery Plan (NPWS 2000)
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+ Assessment guidelines 

o Commonwealth of Australia (2013) Matters of National Environmental Significance - Significant 
impact guidelines 1.1. Environment Protection and Biodiversity Conservation Act 1999.  

o Commonwealth of Australia (2018) Posidonia australis Seagrass Meadows of the Manning-
Hawkesbury Ecoregion 

o NSW Department of Primary Industries - Fisheries (2008) Threatened species assessment  

 

Additional literature reviewed and referenced throughout this document is provided in Section 9. 
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Figure 2-1. Operational locations
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2.4 Consideration of alternatives 
Given the current planning approval expires in December this year, there is no alternative to the proposed 
activity, other than a ‘do nothing’ option. 

Under a ‘do nothing’ option, the operations at the site would cease after 23 December 2024. This would 
prevent the site from operating for cultural tourism purposes, despite the current lease enabling this until 
2050. 

It would also mean an end to current public access to and operations on the site which have been made 
possible by the significant investment that has been undertaken in conserving the site’s heritage and other 
improvements to the site since the original planning approval. This would also prevent the ability for the 
site’s culture and heritage to be understood and interpreted by the public. 

With specific relevance to the site’s biodiversity values, a ‘do nothing’ option would ensure a lack of 
financial security for the ongoing conservation of the facility’s biodiversity values and an increasing 
demand on public (NPWS) finances. 
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3. Site description
3.1 Subject site 
The subject site is defined as the 27.5 hectares (ha) within the boundaries of the Q Station (also referred 
to as the QS lease area). As shown in Figure 3-1 and Figure 3-2, the subject site is situated on the western 
side of North Head, on a natural amphitheatre of land centred on QS Beach. The area is fringed by a 
continuous tract of bushland on the north, south and eastern sides, and by the harbour on the western 
side (NSW State Heritage Register, 2024). 

QS Beach is 200 m long, faces northwest into North Harbour, and is hemmed in by rocks at each end, 
together with a seawall and wharf at the southern end. Currently, formal access to the beach is via the 
visitor’s centre at the main entrance (on foot or by shuttle bus), although many visitors come by boat, 
kayaks and paddle boards. 

Vegetation within the bushland reflects North Head’s sandstone geology but varies considerably with 
elevation, which descends from 76m AHD in the northeast and 50m AHD on the southeast down to 0m at 
QS Beach (see Figure 3-1). 

Figure 3-1. Subject site (Nearmap imagery 25/02/2024) 
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3.2 Surrounding Land Uses 
As shown in Figure 3-2, the Sydney Harbour National Park includes and extends to the north, south and 
east of Q Station and encircles the North Head Sanctuary and North Head Wastewater Treatment Plant. 

In 1984, ownership of the Q Station was transferred from the Commonwealth to the State Government 
and it was reserved as part of Sydney Harbour National Park.  

The North Head Sanctuary has been retained by the Commonwealth and is managed by the Sydney 
Harbour Federation Trust (or Harbour Trust).  

Other land uses proximal to the Q Station include Stores Beach, the Australian Institute of Police 
Management (AIPM), Collins Beach, the former Manly Hospital site, St Paul’s Catholic College, Little Manly 
Point and Little Manly Beach (see Figure 3-2).  

Q Station is accessed via an internal road that connects to the North Head Scenic Drive. Prior to Q Station 
the scenic drive provides access to the AIPM, Collins Beach and the Barracks Precinct of the North Head 
Sanctuary (see Figure 3-2).  

Beyond Q Station the scenic drive provides further access to the North Head Sanctuary and the scenic 
lookouts within the Sydney Harbour National Park (see Figure 3-2). 

For the purposes of this SIS, the study area includes Sydney Harbour National Park (to the north, east and 
south of the QS lease area), the North Head Sanctuary, the AIPM, Spring Cove and Little Manly Cove (see 
Figure 3-2). 

Figure 3-2. Subject site and surrounding land 
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3.3 Landscape description 
The diversity, abundance and distribution of the vegetation that occurs on North Head is a result of the 
topography, geology, soil landscapes, hydrology, salt spray, fire history and anthropogenic disturbance. 

3.3.1 IBRA regional context 

The study area is in the Pittwater subregion of the IBRA Sydney Basin (SB) region, which comprises Triassic 
Hawkesbury Sandstone with thin ridge cappings of Ashfield Shale, Narrabeen sandstones exposed in 
valleys and along the coast and Quaternary coastal sands. 

Characteristic landforms include (but are not limited to) small beach, dune and lagoon barrier systems and 
steep coastal cliffs and rock platforms.  

3.3.2 Geological context 

Sydney Harbour is made up of mostly sandstone and shale formed during the Triassic period (about 220 
million years ago). These formations were later raised to their present heights by earth movements, 
starting in the Jurassic period, (200 million years ago). During this time great cracks formed and molten 
lava rose up through the rocks to form volcanic vents, these then cooled and hardened to form dykes of 
basalt. Remains of basalt dykes occur at North Head. 

The eastern part of the harbour, including the study area, is predominantly Hawkesbury sandstone. 
Sandstone is a very hard rock that tends to break away in large blocks leaving the boulders and vertical 
cliffs that characterises the Sydney coastline. 

To the west the harbour is predominantly made up of Ashfield Shale. Shale is not as hard as sandstone and 
tends to weather and erode without forming boulders or cliffs. Consequently, the western shoreline of 
Sydney Harbour tends to be much flatter and devoid of rocky outcrops. 

Along some parts of the harbour there are some low-lying areas of sand that has been deposited by water 
(alluvium) running between hills of sandstone. Particularly high areas such as North Head, were once 
islands now joined to the mainland by sand spits such as the Corso area of Manly. 

North Head is formed from Triassic units of the Sydney Basin sequence intruded by dykes of probable 
Jurassic age. North Head is an outlying remnant of the Hornsby Plateau from which it has become isolated 
due to erosion. It is in fact a tied island, connected to the mainland only by the sand spit (tombolo) on 
which Manly village is now located (Skelton et al., 2003). 

Wind deposited sand dunes made up of white quartz sand cover much of the central section of North 
Head, generally above the 80m contour and beyond the subject site. Two basaltic dykes have been 
identified at North Head, a larger one running between the cliffs west of Old Man’s Hat and the southern 
face of Cannae Point and a smaller one exposed in the cliff south of Blue Fish Point. Both dykes strike 
approximately NW-SE (Osborne & Osborne 1999). 

3.3.3 Soil landscapes 

Mapping of the 1:100 000 map sheet (Chapman and Murphy 1989) identifies three soil landscapes within 
the subject site: Lambert; Gymea; and North Head (Table 3-1). 

As shown in Figure 3-3 most of the subject site overlies the Lambert soil landscape, with the vegetated 
slopes leading to and including QS Beach overlying Gymea soil landscape, and land at higher elevation 
surrounding the entrance road overlying the North Head soil landscape.  

Table 3-2 summarises key characteristics of each soil landscape, which influence the plant communities 
present and, in turn, the habitat provided for local fauna and visiting fauna species.  
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3.3.4 Hydrology 

3.3.4.1 Background 

Availability of water is a major factor influencing the distribution of many plant species on North Head. 
There are no rivers, lakes, lagoons or other major water features on the headland. Due to the sand dunes, 
clay patches and less permeable layers of sandstone, there are many springs that seep out on the cliff face 
on the eastern side and occasional wet patches on the western side, including the subject site (Skelton et 
al., 2003).  

Drainage from the Aeolian sand deposits capping the headland is mostly subsurface, with very little 
surface run-off. In general, the soils of North Head have little water holding capacity. Within the site a 
sandy swamp occurs on the upper western slope proximal to the subject site (Skelton et al., 2003).  

Prior to colonial occupation, a large water catchment covered a significant portion in the centre of North 
Head and depressions in the sites topography combined with the landscape’s hydrological systems created 
hanging swamps. This hydrology was altered for the construction and operation of the quarantine facility 
with water that fell within the catchment redirected to two reservoirs. From the 1930s, many of the 
military buildings and installations were located within the catchment and the earthworks that were 
required to develop adversely affected the hydrological systems of the landscape (Cox Architecture, 2024). 

3.3.4.2 Stormwater 

Current day, stormwater is conveyed through the subject site through concrete pipe drains and concrete 
side entry pits, which were constructed across the site, during different periods. Larger streets have sub 
surface concrete storm water drains and pit systems (Mawland Construction Pty Ltd. 2008, Thompson 
Berrill Landscape Design Pty Ltd, 2006) 

The current condition of stormwater control mechanisms varies in quality and state of repair. Extensive 
work was carried out to divert storm water from entering the sewer system which was an on-going 
problem due to original poor design. Most down pipes and open culverts are now diverted away from the 
sewer drains. All stormwater that isn’t absorbed by the ground drains to QS Beach enters Sydney Harbour 
from a 600mm diameter concrete pipe located above the high tide mark at the south end of the beach 
(Mawland Construction Pty Ltd. 2008). 

Areas of surface erosion lacking formalised stormwater measures as identified in the Heritage Landscape 
Management Plan for Q Station (Thompson Berrill Landscape Design Pty Ltd, 2006) have been 
progressively stabilised. 

As shown in Figure 3-4 a large proportion of stormwater runoff is generated upslope and beyond the 
subject site boundary and Q Stations’ operational control. Except for the North Head Scenic Drive, the 
external catchment area comprises bushland.  



écologique Quarantine Station North Head 

Species Impact Statement Page | 20 

Figure 3-4. Subject site catchment and stormwater runoff (source: Manidis Roberts, 2001) 

3.3.5 Fire History 

Heath and scrub vegetation has evolved with fire over many thousands of years to the extent that they 
require fire to trigger reproduction. For many of the native plants, fire stimulates flowering and seed 
dispersal, germination of the soil stored seed bank, or regrowth from epicormic buds and lignotubers 
(depending on the species and its tolerance to fire).  
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The absence of fire for the last 30 years has favoured dominance of senescent Leptospermum laevigatum 
(tea tree scrub) whose tall thick canopy suppresses regeneration of the diverse range of groundcover and 
shrub species (Cox Architects, February 2024). 

This is supported by Skelton et al., (2003) who detail the known fire history of North Head and conclude 
that the past fire frequency was leading to a loss of biodiversity in the heath and coastal scrub 
communities with local extinctions of species likely to be occurring. This evidenced by much of the heath, 
scrub, woodland and forest communities becoming dominated by species that are favoured by an absence 
of fire, such as: Pittosporum undulatum, Melaleuca armillaris, Leptospermum laevigatum, and the exotic 
and native weeds Cinnamomum camphora and Tristania confertus (synonym for Lophostemon confertus) 
respectively. 

The Fire Management Plan for Sydney Harbour & Botany Bay (La Perouse Precinct) National Parks (DEC, 
2004) has mapped the Bushfire Potential Behaviour for the site, which is summarised as follows:  

+ High Bushfire Behaviour Potential areas include:

o Coastal Heathland to the south western portion of the site (i.e. behind Isolation);

o the Heathland immediately east of Third-Class Precinct and north of Second Cemetery;

o the Coastal Woodland escarpment between Wharf Precinct and First and Second Class, and

o a small path of overstorey vegetation on the escarpment in front of Isolation.

+ Moderate Bushfire Behaviour Potential areas include:

o Coastal Heathland immediately to the south and east of Third-Class Precinct (with an area of low
potential in the vicinity of The Old Mans Hat walking track);

o the ESBS vegetation to the east of the entire site;

o the woodland to the northern side of Quarantine Station Entry Road;

o the Broad-leaved Paperbark gully land associated woodland on the northern boundary of Second
Class and Administration; and

o the escarpment vegetation in front of Isolation extending around to Third Class.

The mown grass areas within the Quarantine Station are identified as having negligible fire risk potential. 

NPWS are responsible for implementing the Fire Management Plan for Sydney Harbour & Botany Bay (La 
Perouse Precinct) National Parks (DEC, 2004) and vegetation management in the site will be consistent 
with this.  

Figure 3 5 shows areas following a prescribed burn on aerial imagery from 26 September 2020 and Figure 
3-6 shows the combination of the prescribed September burn and a prescribed burn on 17 October 2020
that broke through containment lines (driven by stronger and earlier winds than forecasted).
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3.4 Vegetation 
3.4.1 Overview 

The headland’s naturally isolated remnant bushland has been conserved largely by virtue of its historical 
land uses and soil landscapes. As identified in Section 3.3.3, most soil types have a low to poor capacity for 
urban development. The types of land uses that transpired historically (the Quarantine Station, defence 
site, military training base, nature reserve and National Park have supported the retention of extensive 
tracts of remnant native vegetation.  

The native vegetation communities at North Head have been described by a substantial amount of 
literature. Gunninah (2001) and Skelton et al., (2003) describe over 35 studies relating to North Head and 
adjacent areas that provide data from 1980 through to 2003. 

Limited data and reporting have been produced since this time2. An ecological management review and 
ecological constraints assessment were undertaken for the development of the North Head Sanctuary 
Master Plan by Eco Logical Australia (2023) and Narla Environmental (2023) respectively. These reports 
have not been reviewed at the time of writing this report (and it is unclear whether any new and 
quantitative data was collected).  

3.4.2 Vegetation mapping 

Most recent vegetation mapping has been reviewed from the following sources: 

+ Native Vegetation of the Sydney Metropolitan Area - Version 3_1 VIS_ID 4489 (OEH, 2016) 

+ NSW State Vegetation Type Map SVTM_NSW_Extant_PCT_vC2_0_M2_0 (DPE, 2023). 

All mapping sources generally concur on the plant community types (PCTs) present within the subject site 
although the extent and distribution of PCTs vary between each source.  

This can be attributed in part to a systematic ecological review of the (Eastern NSW PCT Classification 
version 1.1), which decommissioned PCTs shown in OEH 2016 mapping and replaced with new PCTs shown 
in DPE 2022 mapping. For example: 

+ Former PCT 664 Coastal Sand Mantle Heath is largely split into two new PCTs, 3805 Southern 
Sandplain Heath and 3806 Sydney Coastal Sand Mantle Heath 

+ Former 1823 Coastal Headland Cliff Line Scrub is largely split into two new PCTs, 3811 Sydney Coastal 
Headland Cliff Scrub and 3812 Sydney Coastal Sandstone Headland Heath. 

+ Former 1822 Coastal Headland Banksia Heath - the relationship between the legacy PCT and new PCTs 
is weak. The strongest association is to 3812 Sydney Coastal Sandstone Headland Heath but accounts 
for less than 40% of legacy member plots, with residual plots to other new PCTs including 3806 Sydney 
Coastal Sand Mantle Heath, 3814 Woronora Plateau Heath-Mallee and 3807 Northern Sydney Heath-
Mallee. 

DPE 2023 mapping indicates eight (8) PCTs are located within the subject site (see Table 3-3). 

Figure 3-7 and Figure 3-8 show OEH 2016 and DPE 2022 mapping within the subject site and surrounding 
study area.  
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Figure 3-7. Sydney Metropolitan Area (OEH 2016) mapped PCTs Figure 3-8. SVTM (DPE 2022) mapped PCTs 
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Figure 4-1. Indicative TECs in the subject site 

4.2 Commonwealth Littoral Rainforest and Coastal Vine Thickets 
The NSW Bionet Vegetation Classification database indicates that both Sydney Coastal Foreshores Gully 
Rainforest (PCT 3040) and Coastal Sands Littoral Scrub-Forest (PCT 3546) are related to the 
Commonwealth EPBC Act listed Littoral Rainforest and Coastal Vine Thickets TEC.  

4.2.1 General description 

The Conservation Advice approved by the Delegate of the Minister on 12 November 2015 describes the 
community as follows: 

The Littoral Rainforest and Coastal Vine Thickets of Eastern Australia ecological community is a complex of 
rainforest and coastal vine thickets on the east coast of Australia influenced by its proximity to the sea. 
The canopy, which protects less tolerant species and propagules in the understorey from salt laden winds, 
can range from patchy to closed and may include emergents as well as dead trees due to ongoing natural 
disturbance.  

The vegetation height depends on the degree of exposure and can range from dwarf to medium (<1-25 m; 
Specht 1970) and tends to merge in a height continuum due to coastal processes.  

Plant diversity declines from a north to south direction with the species composition also differing with 
latitude subject to substrate and nutrient inflow.   
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4.2.2 Distribution 

The Q Station is not located at the limits of the community’s known distribution, which is within 2 km of 
the eastern coastline of Australia, including offshore islands, from Princess Charlotte Bay, Cape York 
Peninsula to the Gippsland Lakes in Victoria.  

It is known to occur in Queensland, New South Wales and Victoria where the relevant Natural Resource 
Management regions are: Cape York, Wet Tropics, Mackay-Whitsunday, Fitzroy, Burnett-Mary and South 
East (Queensland); Northern Rivers, Hunter-Central Rivers, Hawkesbury-Nepean, Sydney Metro, Southern 
Rivers (New South Wales); and East Gippsland (Victoria).   

4.2.3 Conservation status 

The Littoral Rainforest and Coastal Vine Thickets ecological community is listed as critically endangered 
under the EPBC Act.  

In NSW, the community Littoral Rainforest in the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions is listed as endangered under the BC Act, but PCT 3040 and PCT 3546 are not 
associated with this TEC in the TBDC.  

Littoral rainforest is the least extensive of the rainforest types in NSW and represents less than one per 
cent of the total area of rainforest (DEWHA 2015). Estimates for NSW are approximate as they derive from 
several sources. In 2015, DEWHA reported the total area of occupancy in NSW at approximately 1,624 ha 
with a total of 433 patches constituting the area of occupancy with patch sizes ranging from 0.06 ha to 136 
ha. More specifically: 

+ most individual patches, i.e. 92%, are less than 10 ha in size; and

+ only one patch (approximately 0.2%) is greater than 100 ha.

Data used to determine occupancy in NSW is not accurate due to incomplete mapping (i.e., mapping data 
have not been revised since the SEPP 26 gazettal in 1988) and a slight overestimate where data overlap 
between Tuross Head and Murramarang National Park (by approximately 30 km) (DEWHA 2015). 

Knowledge on the distribution and condition of the ecological community are to be improved under the 
National Recovery Plan for the ecological community are that by 2029. This is to include:  

+ fine scale mapping across the extent of the ecological community,

+ to establish distribution at local and regional management scales; and

+ establishing baseline conditions at local and regional scales and compare these against the condition
thresholds (Department of the Environment and Energy, 2019).

To be considered the Commonwealth EPBC Act listed Littoral Rainforest and Coastal Vine Thickets TEC the 
communities must satisfy condition thresholds as per Section 4 of the Listing Advice. 

The EPBC Act listed Littoral Rainforest and Coastal Vine Thickets of Eastern Australia TEC comprises those 
patches that meet the following key diagnostic characteristics and the condition thresholds presented in 
Table 4-2.  

The condition criteria outlined in Table 4-2 represent the minimum level for patches to be included in the 
listed ecological community. 
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The continued operation of Q Station does not involve vegetation clearing, however weed infestations 
(including transformer weed species) present along the exposed edges of the community should be 
managed to ensure native diversity.  

It is further recommended that this PCT’s extent, native and weed species composition are verified to 
ensure that the legal status and condition of this vegetation is understood, and Q Station’s Information 
Management System updated accordingly.   

4.4 Eastern Suburbs Banksia Scrub 
4.4.1 General description 

Eastern Suburbs Banksia Scrub (ESBS) is a sclerophyllous heath/scrub community that occurs on disjunct 
patches of nutrient poor, aeolian dune sand and may contain small patches of woodland, low forest or 
limited wetter areas, depending on site topography and hydrology.  

The range of species present varies, but the shrub layer frequently includes Banksia species such as 
Banksia aemula (Wallum Banksia) and Banksia serrata (Old Man Banksia, Sawleafed Banksia, Wiryagan) as 
well as other characteristic woody species such as Monotoca elliptica (Tree Broom-heath), Acacia 
suaveolens (Sweet Wattle), Allocasuarina distyla (Scrub Sheoak), Isopogon anemonifolius (Broad-leaf 
Drumsticks), Kunzea ambigua (Tick Bush), Ricinocarpos pinifolius (Wedding Bush) and Leptospermum 
laevigatum (Coast Tea Tree). A wide range of other woody species may also be present, including Banksia 
ericifolia subsp. ericifolia (Heath-leaved Banksia), which may become locally abundant in damp sites and 
where soils transition from deep Quaternary sands to shallower yellow earths derived from sandstone. 
The ground layer also varies but frequently contains a range of sedges, graminoids and forbs 
(Commonwealth of Australia 2021). 

The species composition of a site will be influenced by the size of the site and by its recent disturbance 
history. For a number of years after a major disturbance dominance by a few species (such as Kunzea 
ambigua or Leptospermum laevigatum) may occur, with gradual restoration of a more complex floristic 
composition and vegetation structure over time. The balance between species will change with time since 
fire and may also change in response to changes in fire regimes (Commonwealth of Australia 2021). 

ESBS has been reported from areas of sand deposits in the local government areas of Botany, Manly, 
Randwick, Waverley and Woollahra which are all within the Sydney Basin Bioregion. On North Head, the 
ecological community occurs on a sand sheet of similar age and composition to that on which the 
ecological community occurs further south NSW Scientific Committee, 2017). 

4.4.2 Distribution 

The distribution of ESBS is very highly restricted. The extent of occurrence of ESBS is 156 km2 based on a 
minimum convex polygon enclosing all occurrences of the community mapped by Tozer et al., 2010 and 
OEH, 2013b and the method of assessment recommended by IUCN, Bland et al. 2017 (in NSW Scientific 
Committee 2017). Some 65 km2 of this area comprises coastal open waters. The estimated area of 
occupancy (AOO) of ESBS is 400 km2 based on occupancy of cells in a 10 x 10 km grid, the scale 
recommended for assessing AOO by the IUCN (NSW Scientific Committee 2017). 

Remnants of ESBS are known from North Head, which is one of the largest remnants; in eastern Sydney, 
where numerous small remnants occur on various tenures but primarily within public parks such as 
Malabar Head National Park and Randwick Environment Park, as well as on various golf courses; and in 
south eastern Sydney where there are remnants occurring on dunes at Kamay Botany Bay National Park 
(both at La Perouse and Kurnell Peninsula) and in Royal National Park, predominantly near Bundeena 
(Commonwealth of Australia, 2021).  

The Q Station is not located at the limits of the community’s known distribution, which extends from the 
Hawkesbury River in the north and Stanwell Park at the southernmost extent of Royal National Park in In 
the south (Commonwealth of Australia, 2021).  
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4.4.5 ESBS Recovery Plan 

The recovery plan describes the current understanding of ESBS3 and documents the management actions 
undertaken to date and outlines a recovery program over the next five years. To provide for the future 
recovery of ESBS, this plan advocates a recovery program that:  

+ Maps, assesses and monitors the condition of all ESBS remnants

+ Ensures that ESBS remnants are not destroyed and that an increased level of legislative protection is
provided over land that provides habitat for ESBS

+ Favours in-situ protection and the management of threats at ESBS sites

+ Raises public awareness of ESBS and encourages active community participation in its conservation

+ Examines the ecological aspects of ESBS which will inform management decisions regarding the long-
term conservation of the community

4.4.6 Impact assessment 

The continued operation of Q Station does not involve vegetation clearing, however weed infestations 
(including transformer weed species) present along the exposed edges of the community should be 
managed to ensure native diversity. In particular, where the community is exposed along access roads. 

As shown in Figure 4-2, mapped PCT 3805 and PCT 3806 extends over 7.03 ha within the QS lease area, 
which comprises: 

+ 6.20 ha of PCT 3805 in 3 x patches (0.13 ha, 0.19 ha and 0.51 ha), and

+ 0.83 ha of PCT 3806 in 8 x patches (0.05 ha, 0.09 ha, 0.11 ha, 0.15 ha, 0.40 ha, 0.45 ha, 0.58 ha and 1.61
ha)

Figure 4-2 also shows ESBS mapping that was produced in 2008 and the locations of two ESBS sites that 
are being monitored by NPWS. The northern most monitoring site (identified as ESBS site 6) does not 
appear to be in ESBS. This is supported by SVTM (DPE 2023) mapping and aerial photographic 
interpretation (API).  

DPE (2023) have Sydney Coastal Sandstone Foreshore Forest (PCT 3594) in this location and API indicates 
woodland or open forest community (vs heathland or shrubland) at this location (although it is noted that 
the community can contain trees depending on soil depths).  The Heritage Landscape Management Plan 
for Q Station (Thompson Berrill 2006) also identifies this locality as forest.  

It is further recommended that this PCT’s extent, native and weed species composition are verified and Q 
Station’s Information Management System updated accordingly.   

3 As of 2004, when the plan was prepared. 
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Figure 4-2. ESBS mapping within the QS lease area 

 

4.5 NSW Sydney Freshwater Wetlands  
4.5.1 General description 

The NSW Bionet Vegetation Classification database indicates that Sydney Coastal Sand Swamp Scrub (PCT 
3922) relates to the NSW Sydney Freshwater Wetlands TEC. 

Sydney Freshwater Wetlands is described in the TBDC as a complex of vegetation types largely restricted 
to freshwater swamps in coastal areas. These also vary considerably due to fluctuating water levels and 
seasonal conditions. Areas of open water may occur where drainage conditions have been altered and 
there may also be patches of emergent trees and shrubs. 

PCT 3922 is described in the Bionet vegetation classification database as a tall to very tall shrubland or 
open shrubland with a damp ground cover of sedges and ferns and occasional eucalypt emergents 
restricted to dune swales on coastal sandplains or headland dune systems in the Sydney coastal area.  

A low, sparse tree cover of Eucalyptus robusta is occasionally recorded with a sparse to mid-dense shrub 
layer that very frequently includes Callistemon citrinus and Acacia longifolia and commonly Banksia robur, 
Banksia ericifolia, Banksia integrifolia and Monotoca elliptica. The ground layer consists of a dense cover 
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4.7.2 Indirect impacts 

The ongoing operation of the facility is not anticipated to exacerbate the key threats identified for each 
TEC, providing that the ongoing management of the subject site’s bushland considers how weed control 
(including competition by native pioneering species and transformer weed species) and fire management 
do not result in adverse effects on each TEC.   

4.8 Mitigation measures 
As recommended for vegetation mapping in Section 3.4.2, on site validation of mapped PCT boundaries 
and verification of DPE (2023) PCT allocations should be undertaken, and Q Station’s Information 
Management System updated accordingly.   

In particular, the extent of TECs within the QS lease area should be validated through ground truthing of 
species composition and comparison of diagnostic species and condition thresholds.  

It is also recommended that the current NPWS monitoring program for ESBS be expanded to include 
additional ESBS regeneration areas and at least one reference site within the QS lease area (and 
operational control of NHS) that contains remnant ESBS that is sufficiently buffered from edge effects and 
anthropogenic activities.   
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Figure 5-1. Location of Posidonia based on  Marine Pollution Research (2023) findings 

5.1.3 Local, Regional and State-wide conservation status 

All seagrasses, including P. australis, are protected within NSW waters under the FM Act (NSW DPI 2007). 

In NSW P. australis in Port Hacking, Botany Bay, Sydney Harbour, Pittwater, Brisbane Waters and Lake 
Macquarie are listed as endangered populations in Part 2 Schedule 4 of the Fisheries Management Act 
1994 (FM Act). 

The Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion ecological community is 
listed as endangered under the Commonwealth EPBC Act.  

Condition and size thresholds provide guidance for when a patch of Posidonia australis retains sufficient 
conservation values to be considered as a Matter of National Environmental Significance (MNES), as 
defined under the EPBC Act.  

As shown in Table 5-2, the Posidonia australis seagrass patches in QS Beach do not meet the key condition 
thresholds to be considered a MNES under the EPBC Act.  
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+ eutrophication (nutrient increase, especially of nitrogen and phosphorus) resulting in an increase in
epiphytes which grow on the leaves, reducing the photosynthetic capacity of Posidonia australis.

+ indirect disturbance from altered tidal and wave regimes (associated with major dredging and
foreshore reclamation) and stormwater discharges changing water quality and salinity levels.

+ the construction of foreshore structures such as pontoons, jetties and berthing areas which cause
direct loss and shading that inhibits the growth of seagrass.

+ potential impacts from invasive species which may have consequences for Posidonia australis that is
already stressed due to other disturbances.

5.1.5 Estimate of the local and regional abundance of those species 

An estimate of the total former extent of the ecological community is not available, the following 
information has been sourced from the Conservation Advice for the EPBC Act listed community 
(Commonwealth of Australia, 2018).  

Historical aerial photography and field observations indicate that the most significant losses of the 
ecological community occurred prior to the mid-1980s when the first comprehensive survey of estuarine 
habitats in NSW was undertaken by West et al., (1985). For example, the ecological community is 
estimated to have declined by 58% in Botany Bay between 1942 and 1984 (Larkum and West, 1990) and 
21% in Port Hacking between 1951-1999 (Meehan and West, 2001).  While changes in resource use and 
improved management of estuarine environments have improved conditions for Posidonia australis 
growth, there is little evidence of large-scale recovery of the ecological community (Meehan and West, 
2002).  

Further, Evans et al. (in prep) have documented localised losses of the ecological community of between 
8-36% in Lake Macquarie, Pittwater, Sydney Harbour, Botany Bay and Port Hacking.  Based on mapping by
Creese et al. (2009), the current extent of the ecological community is estimated to be 14 km2 (1400 ha).
However, the real extent of the community is likely to be less than this given the recent estimates of
localised declines (Evans, pers. comm., 2014) in the ecological community.

5.1.6 Representation in conservation reserves (or other similar protected areas) 
in the region 

Aquatic reserves and marine parks which provide some protection for the species include: Towra Point 
Aquatic Reserve; Jervis Bay Marine Park; and Port Stephens-Great Lakes Marine Park and Batemans 
Marine Park.  
The study area (Spring Cove) in which P. australis occurs is a marine protected area and categorised as: 
Aquatic reserve IUCN IV. IUCN protected area categories, or IUCN protected area management categories, 
are categories used to classify protected areas in a system developed by the International Union for 
Conservation of Nature (IUCN). This categorisation method is recognised on a global scale by national 
governments and international bodies such as the United Nations and the Convention on Biological 
Diversity. 

Category IV relates to habitat or species management area. Category IV areas are to be sufficiently 
controlled to ensure the maintenance, conservation, and restoration of particular species and habitats—
possibly through traditional means—and public education of such areas is widely encouraged as part of 
the management objectives. 

5.1.7 Known distribution 

P. australis is widely distributed, sub-tidally, in temperate and cool-temperate marine waters of southeast,
southern and southwest Australia. The type locality is Georgetown, Tasmania. It occurs in extensive
meadows in the Gulfs of South Australia and along the open coastline of southern Western Australia
(Larkum & McComb 1989). Within NSW, the species occurs from Wallis Lake in the north to Twofold Bay in
the south. Wallis Lake is the northern most extent of the species. In addition, there are a few isolated
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6. Threatened Fauna
The following sections relate to threatened fauna species that were assessed in the proposal’s Flora and 
Fauna Assessment Report (écologique 2024) as warranting inclusion in the SIS for the following reasons: 

+ The subject site contains an Area of Outstanding Biodiversity Value (AOBV), which was determined for
the Manly little penguin population

+ Threats to the species exist within the subject site (e.g., the long-nosed bandicoot, red-crowned toadlet
and eastern pygmy possum), and/or

+ The species was not considered in the original EIS and does not have any related CoPA conditions and
have not been included in the ongoing monitoring program for the QS lease area.

6.1 Little Penguins (Eudyptula minor) 
6.1.1 General description 

Eudyptula minor (the little penguin) is the smallest of all penguins (~30-40 cm), generally weighing 
between 1 and 1.2 kg and standing about 30cm tall. By comparison the Emperor Penguin, which is the 
largest penguin in the world, stands over 110 cm and can weigh 30 kg. Adult birds have steel blue feathers 
on the back, head and wings with white underparts. The feather bases are coated with thick down for 
insulation in the water. Males are generally larger and heavier than females. The average lifespan is about 
seven years and birds mature at about three years. Some birds in captivity have been known to live for 21 
years (Department of Environment and Heritage, 2005). 

Little penguins consume about their body weight every day (Department of Environment and Heritage, 
South Australia 2023). They feed on small schooling fish when feeding chicks but they may also feed on 
krill and several species of cephalopods at all stages of breeding and jellyfish. This variability in the diet is 
also found in their trophic interactions where penguins can reduce the prey trophic range in response to 
years of low breeding success and segregate foraging areas within the same colony (BirdLife International 
2023) 

Most penguins return from the sea after dark. They can often be heard calling from out in the water and 
usually come ashore in small groups pausing briefly before heading off to individual burrows. Due to their 
movements on land penguins are often mistakenly thought of as nocturnal. They do in fact feed at sea 
during the day returning to the colony to rest. Much communication occurs as the penguins return from 
the sea-calls from the sea, calls on land, greeting and communication with other birds, territorial disputes 
and so on (Department of Environment and Heritage, South Australia 2023). 

The nest site is typically a rocky burrow or shelter, although nests under dense vegetation are common 
where there is competition for burrows. Artificial burrows and nest boxes have been successfully made for 
little penguins with a high occupancy rate soon after installation (Department for Environment & Heritage, 
2005). A range of nest sites are utilised by the little penguins at Manly including under rocks on the 
foreshore, under seaside houses and structures, such as stairs, in wood piles and under overhanging 
vegetation including lantana and under coral tree roots, and nest boxed installed by the NSW NPWS. 

The species exhibit six main breeding stages: courtship, pre-laying exodus, pre-laying, incubation, guard 
and post-guard; followed by moulting and inter-breeding stages. When feeding chicks, some parents make 
more foraging trips than their mates. This situation represents the norm (72% of cases), rather than the 
previously expected equal parenting. Individuals can also alternate between two consecutive long foraging 
trips and several shorter ones throughout the chick-rearing period (BirdLife International 2023).  

Short trips allow for regular food provisioning of chicks (high feeding frequency and larger meals), whereas 
longer trips are triggered by a parent’s low body mass and therefore the need to replenish its energy 
reserves. Little penguins form groups when crossing the beach to nesting sites and individuals seem to 
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choose their travelling partners. When foraging, some individuals can take advantage of human-made 
features, like ship channels to aid in their foraging (BirdLife International 2023).  

6.1.2 Distribution 

The little penguin is relatively common in the waters of southern Australia, breeding mainly on offshore 
islands. The colony in North Sydney Harbour represents a small fraction of the NSW population but is the 
only known breeding colony on the mainland in NSW (NPWS 2000).  

The species is endemic to Australia and New Zealand. In Australia, the species occurs from Western 
Australia (Carnac Island, 32.1210° S, 115.6621° E) to New South Wales (Broughton Island 32.61580°S 
152.31400°E). The distribution is not continuous, as breeding colonies are absent from some sections of 
the southern coast of Australia (BirdLife International 2023). 

While the population at Manly is endangered, the Q Station is not located at the limit of the species 
distribution, which extends from Port Stephens in NSW (but offshore), along the coast through Victoria, 
South Australia, Tasmania and as far as Fremantle in Western Australia.  

6.1.2 Conservation status 

The NSW Scientific Committee listed the population at Manly (in North Harbour) as endangered in January 
1997. In December 2002 critical habitat was declared for the species  that extends around Manly Point and 
from Cannae Beach to the eastern side of Little Manly Point (NPWS 2002). A recovery plan was prepared 
for the population, which documents known threats and management objectives (NPWS 2000).  

Areas of declared critical habitat under the now repealed Threatened Species Conservation Act 1995 (TSC 
Act), including little penguin and Wollemi pine declared areas, are now considered Areas of Outstanding 
Biodiversity Value (AOBV). AOBVs are special areas with irreplaceable biodiversity values that are 
important to the whole of NSW, Australia or globally. The relevant legislative provisions for AOBVs are Part 
3 of the BC Act and BC Reg. 

As shown in Figure 6-1, the little penguin’s critical habitat is in two AOBV areas: 

+ Area A starts from west of Collins Beach and extends to the northern side of Cannae Point. It includes
Collins, Store and QS Beaches to the northern side of Cannae Point. The terrestrial boundary of the
critical habitat in Sydney Harbour National Park includes ridgetop areas where penguins currently nest
or could potentially nest.

+ Area B starts at 11A Oyama Avenue and extends around Manly Point to 26 Addison Road. The land
side of the critical habitat includes the area from the mean high watermark, up the rocky foreshore
slope to the beginning of the ridgetop in residential areas. The rocky foreshore upslope to the
boundary of formed residential backyards is included as critical habitat, but formed backyards and
residential areas are not included.

The critical habitat also includes the harbour (extending 50m out from the mean highwater mark) to make 
it easier for penguins to get to nesting areas. Parts of this aquatic zone include seagrass beds that are likely 
to be important feeding areas, especially during the rearing of chicks when little penguins are known to 
seek food closer to their nests. 

The species is globally classified as ‘least concern’ on the IUCN red list, which is justified by a stable 
population trend. However stable trend should be taken cautiously as 60% of the sites have an “unknown” 
population trends due to data deficiency.  

In Australia, there is a decrease in the population size in NSW and South Australia while Tasmania is data 
deficient. Little penguin population declines up to 80% have been recorded in South Australia over the 
past two decades(DEWNR 2016).  
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6.1.3.1 Habitat loss and modification 

Habitat loss is most commonly associated with development, which is not an existing threat within the QS 
lease area. The ongoing operation of the facility does not involve any new construction that would impact 
on the little penguin habitat.  

Historically, numerous instances of anthropogenic modifications to existing foreshore areas within the 
study area have occurred to the detriment of the little penguin. These have included construction of 
seawalls, infilling/concreting of access and burrows beneath buildings, and other artificial barriers 
preventing access to nest sites. 

This is no longer a threat with stringent development controls applicable to landowners in Manly Point, 
penguin habitat is known as ‘Declared Area B’.  

Under NSW legislation, exempt and complying development cannot be undertaken on properties affected 
by an Area of Outstanding Biodiversity Value (AOBV). This means that a development application will be 
required for any construction or demolition works on properties affected by the AOBV.  

6.1.3.2 Noise 

An assessment of potential noise impacts of the proposal on little penguins was undertaken by Biosis to 
support the MOD 3 EIS, which approved the introduction of ambient dining music at the Boilerhouse 
Restaurant.  

The assessment reviewed available literature and consulted with the leader of a team undertaking 
research on Little Penguin at St Kilda in Victoria. The breeding colony in St Kilda approximately 5kms from 
Melbourne CBD, where they nest between large boulders that form the artificially constructed breakwater 
located at the end of St Kilda pier. First recorded breeding in 1974 and now support 1200 adult penguins 
(2015).  

Noise pollution from St Kilda Kiosk and Little Blue Restaurant both located within the historic St Kilda Kiosk 
building at the entrance to the breakwater. Since 2006 the building has featured a large outdoor dining 
space and has broadcasted amplified music, particularly on Saturday nights when bands and DJs 
occasionally perform at the venue. Little penguins have been recorded nesting within 2m of the kiosk 
building and anecdotal evidence also suggests that the density of penguin burrows remains consistent 
across the entire length of the breakwater. Thus, proximity to noise appears to be having little if any 
impact on this population.  

This population has consistently exhibited higher breeding success and higher body mass than those from 
Phillip Island population, this believed largely due to the presence of a local and reliable food source in 
Port Phillip Bay. Exposure to anthropogenic noise is therefore likely to be a negligible factor affecting 
population dynamics and body condition compared to other major documented factors such as prey 
availability, predation, climatic conditions, litter entanglement and oil spill events.  

It is understood that the Manly population is not subject to tourism. However, correlations between areas 
with and without public access include that found by Dann (1992). 

The Biosis report also reviewed an analysis of breeding data at Port Phillip Island in Victoria (Dann 1992). 
This population has been the subject of a large number of studies. It has an estimated 32,000 breeding 
little penguins and is also the focus of a major tourism operation that attracts over 500,000 visitors each 
year. Analysis of breeding data demonstrated that rates of breeding activity and recruitment of little 
penguins nesting within the tourist areas, and therefore exposed to human visitation, artificial lighting and 
increased background noise, are not significantly different to rates observed in areas without public 
access.  

These observations are consistent with studies from other penguin populations that have demonstrated 
that environmental factors such as prey availability exert greater effects than human disturbance (e.g., 
Carlini et al. 2007).  
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Iasiello Colombelli-Négrel (2023) investigated the behavioural and physiological responses of little 
penguins to introduced anthropogenic noises resulting from coastal development (specifically, 
construction noises) v. rainfall noises (control) and the potential impacts of construction noises on little 
penguin breeding success. The rainfall noises were played at ~ 60-65 db (measured at 1m) and the 
construction sounds were played at ~70 db (measured at 1m) with peaks of ~75-80 db when a 
jackhammer was used. 

The methods used in this study were undertaken using dummy eggs containing microphones installed into 
clutches without removing any of the natural eggs. 33 adult little penguins from 26 different nests were 
tested. This study showed that little penguins spent significantly more time in vigilance (but showed no 
increase in heart rate) during the construction noise playback than during the rainfall playback, supporting 
the distracted prey hypothesis4. However, little penguins did not increase their heart rate in response to 
the disturbance.  

This result aligns with a study by Derose-Wilson et al. (2015) showing that Wilson’s plovers increased their 
vigilance, but not their heart rate, when aircrafts flew overhead, but contrasts with other studies in 
seabirds. This supports the distracted prey hypothesis (Chan et al. 2010) because the stimulus still caused 
individuals to become distracted, with a clear deviation in attention and potentially brain function, but not 
the anti-predator hypothesis that suggests that humans (and related disturbances) should elicit a response 
like that towards predators.  

One hypothesis to explain these results is that little penguins did not perceive the construction noises as a 
substantial threat and responded to the noise with increased vigilance only because of its novelty. 
Alternatively, the stimulus was too short to exhibit a stress response. A study by Larcombe (2016) found 
that little penguins displayed a more intense response when approached by researchers than to playback 
recordings. Therefore, the lack of visual threat could also have led to the low response observed in the 
Iasiello Colombelli-Négrel study. 

The above studies are just a selection of many scientific research projects that provide insight into 
potential noise impacts on the little penguin.  

6.1.3.3 Light 

Costello and Colombelli-Négrel (2023) investigated how human activities at night influenced little penguin 
numbers and behaviours (specifically return time, number of vocalizations and time spent in vigilance) on 
Granite Island, a declining population in South Australia. Data was combined from regular night surveys 
with continuous video and audio monitoring to assess the impact of human activities on the species.  

The use of white light (i.e. from torches or camera flashes) by people was the most frequent activity 
recorded at night (recorded on 65% of the monitored nights). Fewer penguins were found on land at night 
when Canis lupus familiaris (dogs) were present, but not when the number of people increased, when 
concerts occurred, or when white lights were used.  

Little penguins were observed more often returning late from sea at night when dogs were present and 
when white lights were used, but not when concerts occurred. However, an increase in penguin 
vocalizations at night correlated with the presence of dogs and the occurrence of concerts, whereas 
penguins vocalized less when white lights were used. The time little penguins spent in vigilance did not 
correlate with any of the disturbances analysed.  

Camera flashes can blind a penguin for up to five minutes making them vulnerable to predation (DEWNA 
2016).  

4 The “distracted prey hypothesis” proposes that external stimuli – such as sounds – are capable of hijacking finite resources, thus 
impairing the prey's ability to detect and react to approaching predators (Chan et al., 2010). 
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Torches and camera flashes are not permitted near penguin habitat in the QS lease area and the design 
and use of lights at the facility are conditioned and currently reported in the Infrastructure Control Plan – 
Part 1 which was approved by the DECC on 5 November 2008.  

It is recommended that this plan be reviewed and where applicable revised with consideration to the 
National Light Pollution Guidelines for Wildlife Including marine turtles, seabirds and migratory shorebirds 
January 2020 Version 1.0 (see Section 6.1.7). Relevant conditions that aim to mitigate light spill and light 
impacts on little penguin) are listed in Table 6-3. 

6.1.3.4 Recreational watercraft  

Increasing human access to marine areas used by little penguins could also result in more injuries/deaths 
associated with collisions with watercraft (DEWNA, 2017). 

Taronga Wildlife Hospital provides information to NPWS on deaths and injuries on all penguins delivered 
to them. Most deaths are not able to be attributed to a particular cause, but for those where this is 
possible, boat strike is one of the most common causes since 2010 (O’Neill, 2024). 

Little penguins will gather in the bay, known as ‘rafting’, before they come into shore. It is at this time that 
watercraft easily run through these rafts.  

NSW Maritime have implemented a four-knot boat operation limit in Spring Cove to minimise the rise of 
boat strike on the little penguin. There are also restrictions relating to anchoring. Boats are prohibited 
from anchoring within 50 metres of the shore in the Spring Cove area.  

The Quarantine Station Wharf and ferry-based transport to and from the facility is not currently in 
operation and therefore the potential impacts on the little penguin from this mode of transport is not 
assessed.  

Boat-based arrivals to the facility are currently limited to standup paddle boards (SUPs), kayaks, and small 
dinghies / zodiacs launched from larger water vessels anchored off the shore.  These boat-based activities 
are of negligible risk to the little penguin as they are typically operated during daytime hours outside of 
the penguins’ onshoring and offshoring.  

6.1.3.5 Water quality pollution / contaminants  

The impacts of pollutants on the little penguin are less widely studied and reported. Most likely because 
such studies require autopsy and expensive laboratory analysis.  

DEWNA (2016) report trace metals and metalloids (mercury, lead, iron, arsenic and others) been found in 
the blood and feathers of little penguins in Australia and pesticides found to accumulate including DDT 
(dichloro-diphenyl-trichloroethane) in South Australia. However, the effects of metals, metalloids and 
pesticides on mortality of little penguins are unknown. 

Wells et al. (2024) investigated the presence of PFAS in scat-contaminated soils from nests, plasma and 
eggs of little penguins around Tasmania and explored possible health related perturbances. PFAS were 
found to be widespread in soils from nests containing scats and in the birds themselves, across their range. 
Further, evidence was found that some PFAS, even at the low concentrations related to haematological 
indicators of health in little penguins, and that this appears to be associated with anthropogenic activities 
(urbanisation).  

Urbanisation of breeding sites was positively associated with PFOS and PFHxS concentrations in soils and 
blood. The number of erythrocytic5 nuclear abnormalities in males was positively associated with PFOS. 
These findings are the first to document the presence of PFAS in this resident seabird nesting and foraging 

 
5 A type of blood cell that is made in the bone marrow and found in the blood. Erythrocytes contain a 
protein called haemoglobin, which carries oxygen from the lungs to all parts of the body. 
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close to anthropogenically modified habitats, and demonstrate that even in low concentrations, PFAS may 
have detectable relationships with penguin health.  

As little penguins are inshore foragers (and in the absence of local foraging ecology knowledge), Wells et 
al. (2024) suggest that coastal prey species may also be subject to the localised urban sources of pollutant 
run off. Spatial diet segregation in little penguins has been documented in other populations (Chiaradia et 
al. 2012), and it is likely that localised urban intensity of breeding sites acts as a proxy for trophic 
bioaccumulation of pollutants.  

This is concerning for locally foraging, urban-breeding marine predator populations, including the 
population at Manly.   

6.1.3.6 Predation 

The Little Manly population has historically suffered from urban dog predation, including the following 
incidents: 

+ Several penguins killed by a single dog from an anchored vessel in 1985

+ Eight penguins killed in a residential street over one night in 1995

+ Seven penguins killed at Federation Point. Autopsy examination of the injuries suggests the deaths were
caused by an urban dog (reported in the 2010-11 annual monitoring report)

The start of the 2015/16 breeding season a fox started killing penguins in the area around Collins Beach 
and the AIPM and moved on to the Quarantine Station. Over about 10 days, 27 penguins were killed. A 
management program was quickly put in place to catch or kill the fox, involving people regularly patrolling 
areas used by the penguins, soft-jaw traps laid, shooters stationed near colonies at night, cameras 
deployed and monitored regularly, dogs to search for fox scent and fox lights to simulate human presence 
on site at night.  

The impact of the fox predation incident on little penguin breeding was dramatic. The loss of 27 or more 
penguins an obvious immediate loss in breeding potential for this and subsequent seasons. In addition, the 
increase in human disturbance within and around the breeding areas, as well as the presence of sniffer 
dogs and the fox itself, all had potential to reduce breeding activity and success of the season. 

The impact of natural predation on the population at Manly is unknown. An independent report on little 
penguins in South Australia (DEWNR 2016) identified the various threats and pressures operating on each 
colony and then prepared a risk assessment for each colony based on the assessed likelihood and 
consequence of each pressure (threat) effecting that colony.  

While many of the South Australian colonies support tourism specifically catering to little penguin 
experiences, many of the identified threats are applicable to the North Harbour population with natural 
predation by sea eagles, seals, goannas and snakes identified. 

6.1.3.7 Climate change 

Climate change is a threat that impacts many marine organisms including seabirds. The 'Loss of climatic 
habitat caused by anthropogenic emissions of greenhouse gases' has been declared a Key Threatening 
Process under the EPBC Act. The threat is described as reductions in the bioclimatic range within which a 
species or ecological community exists due to emissions induced by human activities of greenhouse gases. 
The listing of this threat recognises that it is occurring at a continental scale. Components of the process 
include:  

+ temperature rise;

+ changes in rainfall patterns;

+ changes to the El Niño Southern Oscillation; and

+ sea level rise.
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Consequences to seabirds, including the little penguin could include negative impacts from an increase in 
extreme weather events, reduced or changed prey abundance and distribution, and decrease in nesting 
habitat (Commonwealth of Australia, 2020). 

In general, environmental variability affects population processes among penguins, most often reported as 
through the distribution or availability of their mid-trophic-level prey. Direct evidence that climate change 
affects penguins is scarce. This is mostly because biological monitoring data are relatively short term (the 
World Meteorological Organization often uses a climatological baseline of 30 years), and it remains 
difficult to ascertain the causes of recently observed changes in penguin populations. However, penguins 
appear to respond to changing environmental conditions in the short term through modifications in 
breeding parameters and in the long term by altering their distribution and abundance (Trathan et al. 
2015). 

Little penguin breeding and survival has been found to be influenced by warmer sea surface temperatures, 
as well as changes in the dynamics of ocean currents and wind components (Chambers et al. 2009a, 2011, 
2012, Chambers 2004, Cannell et al. 2012, Mickelson et al. 1992, Cullen et al. 2009).  

In Western Australia, rising sea-surface temperatures and periods of stronger Leeuwin Current6 have been 
correlated with lower abundances of fish and poor breeding outcomes in little penguins. Specifically, 
Cannell et al. (2012) found sea surface temperatures associated with poorer breeding including lower 
fledging success, fewer chicks per pair and a lower mean mass of chicks at fledging at nestbox breeding 
sites that have been monitored for over 30 years. 

Also in Western Australia, marine heatwaves have been correlated with high incidence of starvation in 
2011, mid-2017, and in mid-2021, with little penguins shown to catch fewer prey in warmer conditions 
(Carroll et al. 2016, Cannell 2023). 

At Phillip Island, high sea surface temperatures before the breeding season have been correlated with 
earlier laying in little penguins, a greater number of chicks, and heavier chicks, as well as increased survival 
in the first year, but lower survival in adults (DEWNR 2016). Conversely at Phillip Island, during the 2019 
moulting season, hundreds of little penguins died after several days above 35 degrees on Phillip Island, 
despite the Nature Parks’ best efforts to save them. It was the greatest heat-related loss on record 
(reported by various media outlets).  

Oceanographic change may lead to a mismatch between plankton and the small pelagic fish that are also 
penguin prey. Increasing terrestrial temperatures in the spring and summer months can cause fatal 
hyperthermia in both chicks and adults (BirdLife International 2023). 

Rising sea levels will also affect the availability of nesting habitat DEWNR (2016) through flooding of 
burrows and erosion of foreshore sites. 

6.1.3.2 Human handling 

Larcombe (2015) aimed to quantify the effects of human disturbance on little penguins at Oamaru, New 
Zealand, by measuring heart rate (HR) to measure responses to typical researcher and visitor interactions. 
Researcher interactions included: human speech, band checking, and weighing, with penguin call playback 
used as a control.  

Little penguins at Oamaru were found to have stronger HR responses to being weighed than to hearing 
penguin calls or human speech. However, some individual penguins reacted as strongly or more strongly 
to having their band checked than to being weighed. There was some correlation between HR responses 
and corticosterone responses, suggesting that individual penguins respond consistently on a shy-bold 
personality continuum.  

6 The Leeuwin Current is a warm ocean current which flows southwards near the western coast of Australia. It rounds Cape 
Leeuwin to enter the waters south of Australia where its influence extends as far as Tasmania. 
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Carroll et al. (2016) measured the physiological and behavioural response of little penguins that were 
naïve to human activity over 30 minutes of capture and handling. Relationships between corticosterone 
secretion, behaviour, sex and time of day were assessed to characterise the determinants of the natural 
stress response. These were then compared to the response of these naïve penguins with the responses of 
female little penguins that had been exposed to research activity (bimonthly nest check and weighing) and 
to both research activity (monthly nest check and weighing) and evening viewing by tourists.  

It was found that corticosterone concentrations increased significantly over 30 minutes of capture, with 
naïve penguins demonstrating a more acute stress response during the day than at night. Penguins that 
had previously been exposed to handling at the research and research/visitor sites showed elevated 
corticosterone concentrations and consistently more aggressive behaviour after 30 minutes compared 
with naïve birds, although there were no significant differences in baseline corticosterone concentrations.  

Carroll et al. (2016) concluded that these little penguins have not habituated to routine capture, but rather 
mount a heightened physiological and behavioural response to handling by humans.  

Klomp et al. (1991) found that nesting boxes for little penguin breeding that were subjected to human 
disturbance were used less often than undisturbed boxes.  The avoidance of disturbed nesting areas is not 
surprising given that the presence of humans has been found to deter birds or reduce breeding success in 
other penguin species Giling et al. (2008).  

Given that the population at Manly has been monitoring since the late 1990s the population is likely to 
have become accustomed to the amount of handling they experience. The uptake of nesting boxes in the 
population compared to natural burrows has not been assessed.  

6.1.4 Current monitoring program 

A portion of the known little penguin nesting area in the Manly is monitored regularly during the breeding 
season by NPWS. Breeding is monitored in the areas of previously known penguin nests in the AOBV Area 
A and Area B (shown in Figure 6-2) and include: 

+ AOBV Area A  
o Quarantine Station 
o Store Beach 
o Collins Beach and AIPM (together are referred to as the Collins Flat site)  

+ AOBV Area B 
o Oyama Avenue 
o Addison Road 

Nests and potential sites at Little Manly Beach are also monitored although to maintain consistency within 
data, these nests are not included in the monitoring totals.  

Breeding south of Cannae Point7, or at sites where access to burrows on private property would invade 
people’s privacy ) are not monitored. It is probable that there are also additional 
nests undetected within the monitored localities, and some known nests are inaccessible hence can’t be 
adequately monitored.  

Those nests which can be regularly monitored are considered to provide a representative sample of the 
total Manly penguin population. The same nests are monitored each year to maintain consistency in the 
sampling data collected each breeding season.  The proportion of all Manly penguin burrows generally 
monitored as part of this program is thought to be close to 75%. 

Results from the 2023-2024 season (monitoring from July 2023 until January 2024) were as follows: 

 
7 A penguin was heard calling from the Cannae Point area by NPWS staff during a night survey in October 2023 





























 
écologique Quarantine Station North Head 

 

Species Impact Statement Page | 79 

 

1. Nesting habitat availability  
A lack of available nesting habitat is often reported as a limiting factor to little penguin population 
growth. Whereas the reverse appears to be the case for the population at Manly.  

The highest number of active nests reported since monitoring began at Manly is 107 from the 2014-
2015 season. In comparison. only 19 active nests were reported in the 2023-2024 monitoring report.  

Therefore, it is not unreasonable to believe that there is likely to be an abundance of available nest 
habitat for prospecting penguins.  

2. Lack of recruitment 
No Manly penguin fledglings were encountered returning to the colony to breed in the past 2023-2024 
season and in only one of the last three seasons, has a previous fledgling been discovered breeding at 
Manly. A total of 54 fledglings have returned to Manly since 2000, 39 of which have bred, some of 
them over a number of seasons (NPWS, 2024). 

3. Fidelity 
Little penguins are philopatric, a term that literally means “love of one’s home” and in biology 
describes a process in which an animal returns to its place of birth or hatching to reproduce. In the 
language of biology, little penguins possess a strong “site fidelity” (Thom van Dooren, 2014). 

The strength of the little penguin’s site fidelity is exemplified in the Manly population when obstacles 
were built in the way of breeding habitat at Manly Point. Locals reported penguins coming ashore 
farther along the coast, making their way across a small beach, up a flight of stairs, along the street, 
down another flight of stairs, and under the house that they had been so unceremoniously evicted 
from (NPWS 2000).   

In combination the species’ strong fidelity to a site and abundance of vacant nesting habitat does suggest 
that the past generations of breeding penguins are in fact too old to breed or are deceased.  

In the absence of recruitment, the high rate of nesting vacancies in Spring Cove is likely to continue into 
the future without intervention to enhance the population size.   

A range of additional monitoring and mitigation measures are recommended in Section 6.1.7 to ensure a 
better understanding of disturbance impacts and provide additional protection for the little penguin 
habitat adjacent to the Boilerhouse Restaurant. 

6.1.7 Mitigation measures  

6.1.7.1 Monitoring and data management 

As is evidenced in the preceding sections, there are a number of data deficient areas from which potential 
or suspected threats cannot be conclusively linked to impacts on the little penguin in the study area. 
Instead, we are reliant on anecdotal or qualitative observations, and scientific research that is largely 
generated from interstate populations.  

Filling the existing knowledge gaps with site-specific data collection will enable a more informed approach 
to managing little penguin habitat areas within the QS lease area and elsewhere in the AOBV areas.  

It is recommended that additional data be collected as follows: 

+ Expand monitoring to include recommendations made by O’Neill (2024), which include: 

o A monthly assessment of accessible nests and habitat on Cannae Point, and  

o Remote camera monitoring of QS Beach as recommended by O’Neill (2024).  

Alternatively, or in addition to camera traps, consider the acoustic monitoring and analysis (e.g. 
songmeter/kaleidoscope or similar).  
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The rationale for this modification is as follows: 

“If activities in the QS lease area are those being considered in the CoPA, it makes sense that the QS lease is 
the area in which penguin numbers are counted toward that trigger. The existing trigger calculation 
includes both birds using the QS lease area and Rance Point. Most of the penguins breeding toward the end 
of Rance Point are outside the QS lease, yet they are currently counted toward the penguin numbers used 
in the trigger calculation. I would recommend the penguin data used in the Trigger determination be 
restricted to breeding in the areas of the QS lease which are subject to human disturbance - QS Beach and 
the Boilerhouse area.” 

The intent of the modification to separate localities based on environmental variability is logical. However, 
data relating to penguin numbers at any locality is not currently reported and it is not clear whether such 
data exists.  

To support the modification of a legally binding consent condition, a scientifically robust baseline is 
required.  

New Trigger: O’Neill (2024) recommends a new trigger that activates the immediate reduction in human 
disturbance, particularly sound and light, for a period of some months if penguins are detected in the QS 
Beach and the Boilerhouse area, whether through the monitoring program or recommended wildlife 
camera installation in key areas (see Section 6.1.7.1 and page 13 of the Manly Little Penguin Sustainability 
Report dated 12/06/2024).  

The rationale for this new trigger is as follows: 

“While penguins can habituate to some disturbance, new breeders are more likely to return to a less 
disturbed area. If penguins are detected, then an immediate reduction in human disturbance has been 
recommended in the hope that prospecting penguins may choose to resettle in the area.” 

For the same reasons provide above for the recommended modification of Trigger 1, the new trigger 
proposed by O’Neill (2024) is not supported.  

Additionally, the potential for penguins to come ashore at QS Beach may not necessarily relate to 
prospecting activities (i.e. escaping from a marine predator, avoiding boat activity closer to other 
preferred landing areas, tiredness, illness).  

Further issues with the recommended new trigger include: 

+ The time between detection and responding operational intervention is unlikely to be efficient enough
to increase the opportunity of habitat take up by prospective penguins (if human activity was the
deterrent)

+ The proposed immediate reduction in human disturbance is not feasible for various operational reasons
(i.e. managing bookings / cancellations and in turn impact on employee income, food spoilage, reduction 
in available venues for hotel guests and daily visitors).

Due to the range of uncertainties that require further monitoring to address, installation of noise 
reduction measures is recommended (refer to Section 6.1.7.2). This is an existing adaptive management 
response required in the event that the existing Trigger 1’s threshold is exceeded.   
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6.2 Long-nosed bandicoot (Perameles nasuta) 
6.2.1 General description  

The long-nosed bandicoot is a medium-sized, ground-dwelling marsupial. Adults usually weigh 
approximately 750–1100 g, however, can range from 450–2050g, with a head body length of 310–445 mm 
and a tail length of 120–160 mm (DAWE, 2021).  

Long-nosed bandicoots live in forests and woodlands, and heath and are found in eastern Australia, from 
Queensland, New South Wales and Victoria. They were once widespread and common in Sydney. Today 
their range and distribution in the Sydney region is reduced and isolated populations remain in bush land 
areas to the north and south of Sydney. A small colony at North Head, Manly is classified as an 
‘endangered population’. A Recovery Plan has been made but is still in draft form (DAWE, 2021).  

They are omnivorous, feeding on a variety of hypogeous fungi, soil invertebrates and plant roots but the 
species is primarily insectivorous year-round.  

Essentially a solitary animal that occupies a variety of habitats on North Head, foraging mainly at or after 
dusk, digging for invertebrates, fungi and tubers. The conical holes it leaves in the soil are often seen at 
the interface of naturally vegetated and areas of open grass around Q Station, former Defence Lands and 
Saint Patrick's Estate.  

The species shelters during the day in a well-concealed nest based on a shallow hole lined with leaves and 
grass, sometimes under debris, sometimes hidden with soil and with the entrance closed for greater 
concealment. 

Relevant habitat and resources for long-nosed bandicoots within the subject site include: 

+ Stands of dense shrub vegetation (including areas of dense weed infestation) which provide shelter 
and nest sites. There are substantial patches of vegetation throughout the subject site, and extensive 
tracts of mostly native vegetation around the site, which provide suitable potential shelter and nesting 
habitat for the species. 

+ Extensive areas of foraging habitat, particularly including mown lawns with areas of moist and 
apparently deep soils. Whilst the species will forage broadly throughout the grassed portions of the 
subject site and within the shrub and woodland habitats, areas of mown grass which display higher 
moisture levels and apparently high productivity appear to be favoured. 

6.2.2 Conservation status  

The North Head population of the long-nosed bandicoot is listed as an “endangered population” under 
Part 2 of Schedule 1 of the BC Act . 

In regional terms, the long-nosed bandicoot is regarded as common to abundant within suitable habitat. 
However, in terms of the North Head population of the long-nosed bandicoot, it is now isolated and 
disjunct.  

However, in terms of the North Head population of the Long-nosed Bandicoot, the “regional” abundance 
of the species is of no relevance, because there is no possibility of connection between the North Head 
population and other populations. The conservation status of the Long-nosed Bandicoot in the Sydney 
Basin region is not of concern on a state-wide basis. Whilst this species is common and widespread in the 
Sydney Basin region and its conservation status in a regional context is not of concern, many populations 
of the Long-nosed Bandicoot in the Sydney district have become extinct (NSW Scientific Committee, Final 
Determination). In terms of the “local conservation status” of the Long-nosed Bandicoot population on 
North Head, the NSW Scientific Committee is of the opinion that “its numbers have been reduced to such 
a critical level, or its habitat has been so drastically reduced, that it is in immediate danger of extinction”. 





 
écologique Quarantine Station North Head 

 

Species Impact Statement Page | 85 

 

 
Figure 6-7. Location of bandicoot monitoring sites (from AWC EcoHealth reporting)  

 

In 2022, 123 bandicoots were trapped (captured) a total of 239 times across 47 transects. Population 
modelling resulted in an estimated population size of 193 (±17) individuals (see Figure 6-8). This was the 
second highest population estimate since 2004, lower only than 2021.  

Numbers of bandicoots on the headland remain relatively high compared to historical data.  

The sex ratio of individuals captured in 2022 was even for the first time since 2016. In 2017-2021 the sex 
ratio was female biased.  
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In previous years, vehicle strike mortalities have seen a decreasing trend (Figure 6-10) likely due to 
scheduled park closures and increased signage. In addition to increased greenspace use, the slight increase 
in 2020 compared to 2019 may be a result of additional traffic associated with the presence of a 
production crew on the headland.  

Figure 6-11 shows  

 
Figure 6-11. Bandicoot habitat areas  
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6.3.3 Habitat requirements  

The red-crowned toadlet shows considerable ecological specialisation. Unless otherwise referenced, the 
following information has been sourced from the environmental impact assessment guidelines (NPWS 
2001) for the species.  

All available evidence indicates that the species is restricted to the Triassic Hawkesbury and Narrabeen 
Sandstones of the Sydney Geological Basin. Habitat may be found in steep escarpment areas and plateaus, 
as well as low undulating ranges and outcroppings. Ironstone capping is a common feature of many sites 
where this species has been observed. Favoured microhabitats for shelter sites are under flat sandstone 
rocks (‘bush-rock’) either resting on bare rock or damp loamy soils.  They have also been found under logs 
on soil, beneath thick ground litter and in horizontal rock crevices near the ground.  

Within these geological formations, this species mainly occupies the upper parts of ridges, usually being 
restricted to within about 100 metres of the ridgetop. Although they also occur on plateaus or more level 
rock platforms along the ridgetop this area is usually less preferred than the first tallus slope areas below 
the upper escarpment or just below benched rock platforms.  

Red-crowned toadlets usually live in the vicinity of permanently moist soaks or areas of dense ground 
vegetation or leaf litter along or near head-water stream beds. They prefer the first or second order 
ephemeral drainage lines commonly called ‘feeder creeks’ which drain the ridges, benches, cliffs and tallus 
slopes. These watercourses are often dry or reduced to ponded areas for much of the year and only 
sustain flow for short periods. Under natural conditions these feeder creeks have flows of high-water 
quality and low nutrient loads.  

The principal vegetation community occupied by this species is Sydney Sandstone Ridgetop Woodland. 
Other vegetation communities recorded as representing this species’ habitat (and that are present in the 
study area include): viz Sydney Sandstone Gully Forest (dominated by Eucalyptus piperata, Eucalyptus 
pilularis and Angophora costata, but utilised mainly at the ecotone between this community and the 
former, rather than in the gullies proper); Coastal Sandstone Heath community (dominated by Banksia 
spp., Hakea teretifolia, and Baekea spp.). Tree cover when present is usually open and low (10-20m), and 
the understorey is dominated by a complex range of xeromorphic shrubs.  

The species deposits eggs in terrestrial nests beneath rocks and logs or in leaf litter. The toadlet relies on 
rainfall to wash the partially developed tadpoles into ephemeral creeks for completion of the reproductive 
cycle (NSW Scientific Committee 2021). 

Potential habitat within the subject site would be present on moist sandstone benches or at the base of 
rock outcrops. Figure 6-12 shows the habitat areas that Gunninah (2001) suggested may provide habitat 
for the species and the location of records sourced from the TBDC threatened species search tool.  

It should be noted that both records shown within the subject site are unlikely to represent the actual 
location where the species has been heard calling. One is from 1996 and reported as located within the 
gutter of the car park at the Ranger headquarters and where exposed rock shelves covered in parts by 
Gleichenia sp., (coral fern). 

The second record from within the subject site is from March 2023, and the record to the east of the 
subject site is from June 2023. All records were ‘heard’ calls of the species. 

The AWC surveys for the species at three locations within the northeast area of the headland and where 
hanging swamps have been maintained. These areas are relatively distanced from the subject site and may 
have been affected by the 2020 hazard reduction burns (that broke containment lines), as the species has 
not been recorded during biannual surveys following the fire (although its presence was heard incidentally 
during 2022 surveys).  
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8. Assessments of Significance 
8.1 Overview 
The objective of the assessment of impacts on biological diversity (biodiversity) is to enable decision-
makers to ensure that developments deliver the following environmental outcomes: 

+ Maintain or improve biodiversity values (i.e. there is no net impact on threatened species or native 
vegetation) 

+ Conserve biodiversity and promote ecologically sustainable development 

+ Protect areas of high conservation value 

+ Protect the long-term viability of local populations of a species, population or ecological community and 
prevent their local extinction (extirpation). 

Assessments must be consistent with the test of significance for the relevant species, population or 
community as required by the relevant legislation. 

+ For entities listed under the BC Act (including populations listed under the former TSC Act), the test 
requires consideration of the factors outlined in s.7.3 of the BC Act and is known as the ‘5-part test’ – 
refer to the NSW Threatened Species’ Test of Significance Guidelines. 

+ For entities listed under the FM Act, the test requires consideration of the factors outlined in s.221ZV 
of the FM Act and is known as the ‘7-part test’ – refer to the Threatened Species Assessment 
Guidelines: The assessment of significance. 

+ For entities listed under the EPBC Act, the significant impact criteria vary according to the category of 
listing as outlined in the relevant chapter of the Matters of National Environmental Significance: 
Significant impact guidelines 1.1. 

8.2 Significance of impacts framework in NSW  
Section 7.2 of the BC Act provides that development under the EP&A Act is likely to significantly affect 
threatened species if:  

a. it is likely to significantly affect threatened species or ecological communities, or their habitats, 
according to the test in section 7.3 of the BC Act (test of significance), or  

b. the development exceeds the biodiversity offsets scheme threshold if the biodiversity offsets scheme 
applies to the impacts of the development on biodiversity values, or  

c. it is carried out in a declared area of outstanding biodiversity value.  

For an activity under Part 5 of the EP&A Act clause (b) does not apply, so an activity will only be likely to 
significantly affect a threatened species if:   

a. it is likely to significantly affect threatened species or ecological communities, or their habitats, 
according to the test of significance, or  

b. it is carried out in a declared area of outstanding biodiversity value.  

For an activity under Part 5, an assessment of an activity that is likely to significantly affect a threatened 
species must be accompanied by a species impact statement. 

As already discussed in Section 1.3, parts of the subject site are located in critical habitat for the 
endangered little penguin (Eudyptula minor) population at Manly and the requirement for this Species 
Impact Statement (SIS) is therefore triggered.  
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+ cause a substantial reduction in the quality or integrity of an occurrence of an ecological community, 
including, but not limited to:  
o assisting invasive species, that are harmful to the listed ecological community, to become 

established, or  
o causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 

ecological community which kill or inhibit the growth of species in the ecological community, or 

+ interfere with the recovery of an ecological community.  

Assessment:  

The proposed ongoing operation of the facility does not involve any direct or indirect impacts that would 
adversely affect habitat of Littoral Rainforest and Coastal Vine Thickets and Eastern Suburbs Banksia Scrub 
of the Sydney Region.  

No clearing of vegetation is proposed and no changes in current management and maintenance activities 
are proposed that would reduce the quality or integrity of these communities or interfere with the 
recovery of these communities.  

Ongoing weed management associated with the facility’s operation would have a positive impact on these 
communities.   
 

Significant impact criteria for endangered species - Acacia terminalis subsp. terminalis 
sunshine wattle 
An action is likely to have a significant impact on a critically endangered or endangered species if there is a 
real chance or possibility that it will:  
+ lead to a long-term decrease in the size of a population reduce the area of occupancy of the species  
+ fragment an existing population into two or more populations adversely affect habitat critical to the 

survival of a species  
+ disrupt the breeding cycle of a population modify, destroy, remove, isolate or decrease the availability 

or quality of habitat to the extent that the species is likely to decline  
+ result in invasive species that are harmful to a critically endangered or endangered species becoming 

established in the endangered or critically endangered species’ habitat  
+ introduce disease that may cause the species to decline, or  
+ interfere with the recovery of the species.  

Assessment:  

The proposed ongoing operation of the facility does not involve any clearing of vegetation and therefore 
there will be no anticipated direct impacts on the sunshine wattle. 

No changes in current management and maintenance activities are proposed that would reduce the 
quality or integrity of these communities or interfere with the recovery of the species.  

Ongoing weed management associated with the facility’s operation would have a positive impact on these 
communities.   

Mandatory induction and ongoing training and review will be undertaken to ensure that the location and 
identification of the species is known to all landscape personnel and contractors engaged to work in or 
near locations where the species occurs.  
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Significant impact criteria for vulnerable species - Eucalyptus camfieldii  
An action is likely to have a significant impact on a vulnerable species if there is a real chance or possibility 
that it will: 

+ lead to a long-term decrease in the size of an important population of a species 

+ reduce the area of occupancy of an important population 

+ fragment an existing important population into two or more populations 

+ adversely affect habitat critical to the survival of a species 

+ disrupt the breeding cycle of an important population 

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

+ result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

+ introduce disease that may cause the species to decline, or  

+ interfere substantially with the recovery of the species. 

 
E. camfieldii assessment:  

E. camfieldii occurs as three individual specimens located within and adjacent to the subject site and does 
not constitute an important population of the species.  

Notwithstanding, the proposed ongoing operation of the facility does not involve any clearing of 
vegetation or changes in current management and maintenance activities that would reduce the quality or 
integrity of E. camfieldii habitat, introduce invasive species or disease, or interfere with the recovery of E. 
camfieldii.  

Ongoing weed management associated with the facility’s operation would have a positive impact on 
habitat for E. camfieldii and induction and training (as per the sunshine wattle) will ensure inadvertent 
disturbance or damage to the E. camfieldii specimens occur.  

 

8.5 Marine Estate Management Act 
Lands immediately adjacent to, or in the immediate proximity of, the coastal waters of the State that are 
subject to oceanic processes (including beaches, dunes, headlands and rock platforms) are defined as 
“marine estate” is defined under the Marine Estate Management Act 2014. 

Within the subject site, this includes QS Beach up to the highest astronomical tide, which is also identified 
as an aquatic reserve categorised as IUCN IV. 

The proposed ongoing operation does not seek approval for development within the aquatic reserve. 
However, Section 56 (3) of the Marine Estate Management Act 2014 requires the following: 

A determining authority must not carry out, or grant an approval to carry out, an activity on land that is in 
the locality of a marine park or an aquatic reserve in purported compliance with Part 5 of the EP & A Act 
unless: 

a. the determining authority has taken into consideration the purposes of marine parks or aquatic 
reserves, the regulations and any advice given to it by the relevant Ministers on the impact on the 
marine park or aquatic reserve of the carrying out of an activity in the locality, and 
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b. if the determining authority is of the opinion that the proposed activity is likely to have an effect on 
the plants or animals within the marine park or aquatic reserve or their habitat, the determining 
authority has consulted with the relevant Ministers. 

Aquatic reserve IUCN IV relates to a habitat or species management area. Category IV areas are to be 
sufficiently controlled to ensure the maintenance, conservation, and restoration of particular species and 
habitats—possibly through traditional means—and public education of such areas is widely encouraged as 
part of the management objectives. 

The subject site is located adjacent to the North Harbour Aquatic Reserve, which has boundaries formed 
by a line between headlands at North Head and Grotto Point, and another line joining Little Manly Point, 
Manly Point and Forty Baskets Beach and extends from the seabed at these outer boundaries up to the 
mean highwater mark.  

Within the reserve adjacent to the subject site, the following regulations apply: 

+ Spearfishing is prohibited at all times 

+ Fishing is prohibited in the little penguin critical habitat areas from sunset to sunrise 1 July to 28 
February (inclusive).  

+ Fishing for fin fish by hand held line only is permitted excluding from sunset to sunrise 1 July to 28 
February (inclusive). Fishing bait must be brought to the reserve (see below).  

+ Except for fin fish, the taking, gathering, destruction, injury or interference with any fish or marine 
vegetation (whether dead or alive) is not permitted. This includes a prohibition on the killing of 
cunjevoi or invertebrates to feed fish or for use as bait.   

The above regulations do not apply to the proposed ongoing operation of the facility. 

Additional maritime regulations are in place that include: a 4knot water vessel speed limit to minimise 
potential vessel strike impacts to little penguins; no-anchoring zones in Spring Cove to protect seagrass 
beds; and vessel berthing protocols in place at the Q Station wharf to minimise disturbance to seagrass 
beds.  

8.6 Conclusions & Recommendations 
8.6.1 Conclusions  

Based on the information available at the time of preparing this SIS the following is concluded: 

+ The proposed ongoing operation of Q Station will not result in significant impacts on biodiversity 
values within or proximal to the subject site.  

+ The risk of any potential impacts having a significant impact on biodiversity values (within the subject 
site or proximal to the subject site) appears due to external factors that are beyond the control of NHS 
(e.g., climate change, wave action from the busy harbour, unplanned bushfires, recreational visitors by 
watercraft to Spring Cove).  

+ The potential for the proposal to result in any impacts on biodiversity values will be continually 
monitored and scrutinised through ongoing compliance auditing and where necessary adaptively 
managed.  

8.6.2 Recommendations  

The following recommendations are provided for integration into the existing monitoring programs and 
for consideration in consultation with relevant regulatory authorities: 

+ Validation of the boundaries and condition of plant community types within the subject site to 
determine the extent and type of threatened ecological communities, guide how they should be 
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managed, and understand whether diagnostic and condition thresholds are met to be considered 
nationally threatened. 

+ Staff induction, ongoing training and records requirement for all employees and contractors working
in habitat areas of threatened species, communities and populations – to be updated to include
eastern pygmy possum and red-crowned toadlet.

+ Ongoing monitoring programs be expanded to include the red-crowned toadlet.

+ In consultation with the NPWS little penguin recovery team investigation options to re-introduce nest
boxes at QS Beach for the little penguin.

+ Consult with NSW TfNSW (Maritime) to:

o improve signage in Spring Cove and enforcement of speed limits and anchoring in no-anchor zones
(noting that aerial photographic interpretation indicates multiple infringements)

o undertake educational/information campaigns to commercial operators and private boat owners to
reinforce the sensitivity of the Spring Cove environment.



écologique Quarantine Station North Head 

Species Impact Statement Page | 116 

9. Additional Information
9.1 Qualifications and experience 
The qualifications and experience of the author, Kathryn (Kat) Duchatel, of this SIS is provided below: 

+ BSc Env (Macquarie)

+ BAM Assessor Accreditation no: BAAS17054

+ EIANZ Certified Environmental Practitioner

+ Ecological Consultants Association of NSW Practicing member

+ Fisheries scientific collection permit - Section 37 of the FM Act (P20/0008-1.0)

+ Biodiversity conservation licence - Part 2 of the BC Act (SL102722)

Kat has over 25 years’ experience in the assessment, planning and management of the natural 
environment. Her formative years were cultured under the guidance of Australian wetland authority and 
technical publisher, Geoff Sainty (Sainty & Associates Pty Ltd). During this time Kat was exposed to, and 
worked alongside, an enviable range of Australian specialists in the fields of biodiversity, land 
management and water resources.  

Her understanding of development approvals was thereafter refined through her employment over ten 
years with global engineering and environmental companies (AECOM and MWH Global now Stantec). 
Since forming écologique, Kat continues to work to the very high standards she has set herself and is well 
respected in her field.  

Kat is an accredited biodiversity assessor under Section 6.10 of the BC Act and previously accredited as a 
Biobanking assessor under the repealed Threatened Species Conservation Act 1995 (TSC Act).  

Relevantly, Kat has undertaken a diverse range of biodiversity impact assessments including biodiversity 
development assessment reports (BDARs), application of the Biodiversity Assessment Method (BAM, 
2020), Commonwealth referrals under the EPBC Act.  

9.2 Other approvals required for the proposal 
This SIS will be lodged to NPWS in conjunction with the Review of Environmental Factors (REF) for the 
ongoing operation of the facility, prepared by Keylan.  

Section 110(5) reports - relevant threatened species profiles, scientific committee final determinations, 
conservation advice and environmental impact assessment guidelines were consulted in the compilation 
of this report (see Section 1.3.2 and Section 8).  

Relevant additional legislation has been discussed in Section 8. 
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