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Glossary / Abbreviations 
BOM Bureau of Meteorology 

CEMP Construction Environmental Management Plan 

CESDF Coastal Enriched Sandstone Dry Forest 

FFMP Flora and Fauna Management Plan 

CoA Condition of Approval 

DGRs Director General’s Requirements 

DLWC Department of Land and Water Conservation 

DP&E Department of Planning & Environment 

DPI Department of Primary Industries 

DWE NSW Department of Water & Energy 

EEC Endangered Ecological Community 

EIS Environmental Impact Statement 

EP&A Act Environmental Planning and Assessment Act 1979 

EPA Environment Protection Authority 

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 

ER Environmental Representative as appointed under Stage 1 CoA Schedule 
3 C1 and Stage 2 CoA D1 

ESU Ecological Sampling Units 

EWMS Environmental Work Method Statement 

FM Act Fisheries Management Act 1994 

FYJV Ferrovial York Joint Venture 

GDE Groundwater Dependent Ecosystem 

HBT Hollow Bearing Trees 

KTP Key Threatening Process 

LGA Local Government Area  

NOW NSW Office of Water 

NW Act Noxious Weeds Act 1993 

OEH Office of Environment and Heritage 

Project, the Northern Beaches Hospital – Connectivity and Network Enhancements: 

 Stage 1 - Hospital Connectivity Enhancement Works; and 

 Stage 2 - Network Enhancement Works. 

The Project Area The area identified in the concept proposal inclusive of Stage 1 and 2 
works, and land within the immediate vicinity. 

Project footprint Stage 1 and Stage 2 works construction footprint 

RMS Roads and Maritime Services 

RSMM Revised Safeguards and Management Measures 

SEARs Secretary's Environmental Assessment Requirements 

SEPP State Environmental Planning Policy  

SSI State Significant Infrastructure 

SPIR Submissions and Preferred Infrastructure Report 

TPZ Tree Protection Zone 

TSC Act Threatened Species and Conservation Act 1995 
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1 Introduction 

1.1 Context 

This Flora and Fauna Management Plan (FFMP or Plan) forms part of the Construction 
Environmental Management Plan (CEMP) for the Northern Beaches Hospital – Connectivity 
and Network Enhancements Project (the Project).  This Plan has been prepared to address 
the requirements of: 

 the Concept Proposal and Stage 1 Project Approval; 

 the Stage 2 Project Approval; 

 the environmental management measures listed in the Northern Beaches Hospital – 
Road Connectivity and Network Enhancements Stage 1 EIS (SMEC, 2014); 

 the revised safeguards and management measures listed in the Northern Beaches 
Hospital – Connectivity and Network Enhancements Stage 1 Submissions 
Report/Preferred Project Report (SPIR) (SMEC, 2015);  

 the environmental management measures listed in the Northern Beaches Hospital – 
Road Connectivity and Network Enhancements Stage 2 EIS (SMEC, 2015); 

 the revised safeguards and management measures listed in the Northern Beaches 
Hospital – Road Connectivity and Network Enhancements Project Stage 2 Submissions 
Report (SMEC, 2015); and 

 all applicable biodiversity legislation.  

1.2 Background 

The Northern Beaches Hospital – Connectivity and Network Enhancements Stage 1 and Stage 
2 EIS's assessed biodiversity impact associated with construction and operation of the Project. 
As part of EIS development ecological assessments were prepared to address the Director 
General’s Requirements for Stage 1, and the Secretary’s Requirements for Stage 2 of the 
Project issued by the Department of Planning and Environment (DP&E).  The ecological 
assessments are provided in Chapter 9 and Appendix F and E respectively of the Stage 1 and 
Stage 2 EIS’s.  

This Plan applies to the Project footprint and any additional areas likely to be directly or 
indirectly affected by the construction of the Project, defined by a 50 m buffer either side of the 
Project. The Project footprint is defined as the area to be directly impacted by Stage 1 and 
Stage 2 construction works.   

The Project footprint is situated within the Warringah Shire Council Local Government Area 
(LGA).  The surrounding land use is primarily business parks, residential, retail services, a 
school and parklands with patches of degraded and intact remnant bushland located to the 
immediate north, and east of the Project footprint.  The Project footprint includes the 
intersection of Warringah Road and Wakehurst Parkway and surrounding road infrastructure.   

1.3 Environmental management document system  

The Project Environmental Management  System (EMS) is described in Section 4.1 of the 
CEMP. This Plan is part of the Ferrovial York Joint Venture’s (FYJV) environmental 
management framework for the Project.   

Mitigation and management measures identified in this FFMP will be incorporated into site- or 
activity-specific Environmental Work Method Statements (EWMS). EWMSs will be developed 
and signed off by environment and management representatives prior to commencement of 
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high risk activities. Construction personnel will be required to undertake works in accordance 
with the mitigation and management measures identified in the EWMS.  

The combination of the CEMP, sub-plans strategies, procedures and EWMS identify the 
required environmental management actions for implementation by FYJV’s personnel and 
contractors. 

The review and document control processes for this Plan are described in Section 1.6 and 
Chapters 9 and 10 of the CEMP. 
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2 Purpose and objectives 

2.1 Purpose 

The purpose of this Plan is to describe how construction works are likely to impact on 
ecological values and provide a plan for impact minimisation and management. 

2.2 Objectives 

The key objective of this Plan is to ensure that impacts to flora and fauna are minimised and 
are within the scope permitted by the CoAs.  To achieve this objective, FYJV will undertake 
the following: 

 ensure controls and procedures are implemented during construction activities to avoid, 
minimise or manage potential adverse impacts to flora and fauna within and adjacent to 
the Project footprint; 

 ensure appropriate measures are implemented to address the relevant Stage 1 and 
Stage 2 CoAs outlined in Table 3-1 and Table 3-2 respectively, and the management 
measures detailed in the Stage 1 EIS and SPIR, and the Stage 2 EIS and Submissions 
Report; and 

 ensure measures are implemented to comply with all relevant legislation and other 
requirements as described in Chapter 3 of this Plan. 

2.3 Targets 

The following targets have been established for the management of flora and fauna impacts 
during construction of the Project: 

 ensure compliance with the relevant legislative requirements and the Project 
Approvals; 

 no unapproved disturbance to flora and fauna outside the proposed construction 
footprint and associated access tracks and site compounds; 

 no increase in distribution of weeds currently existing within the Project areas; 

 no new weeds introduced to the Project areas; 

 no transfer of plant diseases or pathogens to or from the Project work areas; 

 no net loss of significant habitat resources including hollow logs and tree nesting 
hollows, with materials cleared from the construction area re-used in adjacent areas 
where possible; 

 effective rehabilitation / revegetation that ensures successional stages of rehabilitation 
are achieved; 

 no native fauna mortality as a result of construction works; 

 not facilitate spread of feral animals as a result of construction; 

 no pollution or siltation of aquatic ecosystems, endangered ecological communities or 
threatened species habitat; and 

 minimise barriers to fauna movement. 
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3 Environmental requirements 

3.1 Relevant legislation and guidelines 

3.1.1 Legislation 

The Project has been assessed under Part 5.1 of the EP&A Act and is classified and approved 
as SSI, a major project in NSW (SSI-6434). Legislation relevant to the management of flora 
and fauna of the SSI Project includes: 

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

 Environmental Protection and Biodiversity Conservation Act 1999 (Commonwealth) 
(EPBC Act); and  

 Threatened Species and Conservation Act 1995 (TSC Act); 

 Fisheries Management Act 1994 (FM Act); and 

 Noxious Weeds Act 1993 (NW Act). 

Relevant provisions of the above legislation are explained in the register of legal and other 
requirements included in Appendix A1 of the CEMP. 

3.1.2 Additional approvals, licences, permits and requirements 

Refer to Appendix A1 of the CEMP. 

3.1.3 Guidelines 

The main guidelines, specifications and policy documents relevant to this Plan include: 

 RMS QA Specification G36 – Environmental Protection (Management System); 

 Roads and Maritime QA Specification G40 – Clearing and Grubbing; 

 RMS QA Specification R176 – Native Seed Collection; 

 RMS QA Specification R178 – Vegetation; 

 RMS QA Specification R179 – Landscape Planting; 

 RMS Environmental Direction No.25 - Management of Tannins from Vegetation Mulch 
(January 2012); 

 RMS Practice Note: Clearing and Fauna Management – Pacific Highway Projects (May 
2012); 

 RMS Biodiversity Guidelines – Protecting and managing Biodiversity on RMS projects 
(September 2011); 

 NSW Fisheries, Why Do Fish Need to Cross the Road? Fish Passage Requirements for 
Waterway Crossings, Fairfull and Witheridge, 2003; 

 Fish Note – Policy and Guidelines for Fish Friendly Waterway Crossings – November 
2003; 

 NSW Department of Primary Industries, Policy and guidelines for fish habitat 
conservation and management, (2013 update); 

 NSW National Parks & Wildlife Service. 2001. Policy for the Translocation of Threatened 
Fauna in NSW: Policy and Procedure Statement No. 9 Threatened Species Unit, 
Hurstville NSW; and 

 DECCW. 2008. Hygiene protocol for the control of disease in frogs; and Relevant 
recovery plans, priority action statements and best practice guidelines. 
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3.2 Minister’s Conditions of Approval 

3.2.1 Stage 1 Conditions of Approval 

The Stage 1 CoA relevant to this Plan are listed in Table 3-1 below.  A cross reference is also included to indicate where the condition is addressed 
in this Plan or other Project management documents. 

Table 3-1: Stage 1 Conditions of Approval relevant to the FFMP 

Stage 1 
CoA No. 

Stage 1 Condition Requirements Where addressed 

CoA B18 The clearing of native vegetation shall be minimised with the objective of reducing impacts to any threatened 
species or Endangered Ecological Communities to the greatest extent practicable. Impacted vegetation shall 
be rehabilitated with endemic species to the greatest extent practicable. 

Appendix C Pre-clearing checklist 
Table 7-1 Flora and fauna management 
measures 
 
Urban Design and Landscape Plan 
Appendix I Vegetation Management Plan 

CoA B19 The Proponent shall implement all feasible and reasonable corridor and wildlife connectivity measures, 
including those identified in the EIS (SMEC 2014/2015). 

Table 7-1 Flora and fauna management 
measures 
 

CoA B20 Ecological Monitoring - The proponent shall develop an Ecological Monitoring Program to monitor the 
effectiveness of project design and biodiversity mitigation measures implemented as part of the project. The 
program shall be developed by a suitably qualified and experienced ecologist in consultation with the OEH, 
and shall include but not necessarily be limited to: 

(a) an adaptive monitoring program to assess the effectiveness of design and mitigation measures 
and allow amendment to the measures if necessary. The monitoring program shall nominate performance 
parameters and criteria against which effectiveness will be measured, including but not limited to specific 
species such as Long Nosed Bandicoots, in relation to road kill; 

(b) mechanisms for developing additional monitoring protocols to assess the effectiveness of any 
additional mitigation measures implemented to address additional impacts in the case of design 
amendments or unexpected threated species finds during construction (where these additional impacts 
are generally consistent with the biodiversity impacts identified for the project in the documents listed 
under condition A2); 

(c) monitoring shall be undertaken during construction (for construction-related impacts) and from 
opening of the project to traffic (for operation/ongoing impacts) until such time as the effectiveness of 
mitigation measures can be demonstrated to have been achieved over a minimum of three successive 
monitoring periods after opening of the project to traffic, unless otherwise agreed by the Secretary. The 

Appendix A Ecological Monitoring Program 
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Stage 1 
CoA No. 

Stage 1 Condition Requirements Where addressed 

monitoring period may be reduced with the agreement of the Secretary in consultation with OEH, 
depending on the outcomes of the monitoring; 

(d) provision for the assessment of the data to identify changes to habitat usage and whether this can 
be directly attributed to the project including, but not limited to, the impacts on the Red- crowned Toadlet 
as a result of any drainage system redesign and peak flow diversion into or away from ESU 5 and Trefoil 
Creek (drainage line 2); 

(e) details of contingency measures that would be implemented in the event of changes to habitat usage 
patterns directly attributable to the construction or operation of the project; and provision for annual 
reporting of monitoring results to the Secretary and OEH, or as otherwise agreed by those agencies. 

(f) The Program shall be submitted to the Secretary for approval no later than six (6) weeks prior to the 
commencement of construction that would result in the disturbance of native vegetation, unless otherwise 
agreed by the Secretary. 

CoA B30 (c)  the provision of a Seed Collection and Revegetation Strategy, to ensure seed from flora within Duffy’s 
Forest ecological community, where feasible and reasonable, are collected and species identified and used 
to progressively rehabilitate, regenerate and/ or revegetate these areas with the assistance and involvement 
of key community and land or bush care groups in the area, where practicable;   

Urban Design and Landscape Plan 
 

CoA C28(f) A construction Flora and Fauna Management Plan to detail how construction impacts on ecology will be 
minimised and managed. The Plan shall be endorsed by an appropriately qualified and experienced 
ecologist and in consultation with NOW and the Council, and shall include, but not necessarily be limited 
to: 

This Plan 
Chapter 4 (consultation) 

 (i) plans for impacted and adjoining areas showing vegetation communities; important flora and fauna habitat 
areas; locations where threatened species, populations or ecological communities have been recorded; 
including pre-clearing surveys to confirm the location of tree hollows, threatened flora and fauna species 
and associated habitat features; 

Appendix C – Pre-clearing checklist  
Sensitive Area Plans (Appendix A7 to the 
CEMP) 

 (ii) the identification of areas to be cleared and details of management measures to avoid any residual 
habitat damage or loss and to minimise or eliminate time lags between the removal and subsequent 
replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 
b. pre-clearing and clearing procedures, 
c. removal and relocation of fauna during clearing, 
d. habitat tree and hollow bearing tree management, and 
e. construction worker education; 

Appendix C – Pre-clearing checklist  
Appendix D Fauna Handling and Rescue 
Procedure 
Appendix E Anticipated Threatened Species/ 
EEC Management Procedure 
Appendix F Unexpected Threatened Flora 
Species/ EEC Finds Procedure 
Table 7-1 Flora and fauna management 
measures 
Appendix I Vegetation Management Plan 

 (iii) rehabilitation details, including identification of flora species and sources, and measures for the 
management and maintenance of rehabilitated areas; 

Table 7-1 Flora and fauna management 
measures 
Urban Design and Landscape Plan 
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Stage 1 
CoA No. 

Stage 1 Condition Requirements Where addressed 

 (iv) A Pathogen and Weed Management Strategy, incorporating weed management measures focusing 
on early identification of invasive weeds and pathogens (including but not limited to Batrachochytrium 
dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective management controls; 

Appendix B – Pathogen and Weed 
Management Strategy 

 (v) A description of how the effectiveness of these management measures would be monitored; Table 7-1 Flora and fauna management 
measures 
Appendix A – Ecological Monitoring Program 
Appendix B – Pathogen and Weed 
Management Strategy 
Appendix C – Pre-clearing checklist  
Appendix D Fauna Handling and Rescue 
Procedure 
Appendix E Anticipated Threatened Species/ 
EEC Management Procedure 
Appendix F Unexpected Threatened Flora 
Species/ EEC Finds Procedure 
Appendix G – Nest Box Plan 
Soil and Water Quality Management Plan 
(Appendix B4 to the CEMP) 

 (vi) a procedure for dealing with unexpected EEC/ threatened species identified during construction, 
including cessation of work and notification of the OEH, determination of appropriate mitigation measures 
in consultation with the OEH (including relevant relocation measures) and updating of ecological 
monitoring and/ or biodiversity offset requirements and; 

Table 7-1 Flora and fauna management 
measures 
Appendix A Ecological Monitoring Program 
Appendix D Fauna Handling and Rescue 
Procedure  
Appendix F Unexpected Threatened Flora 
Species/ EEC Finds Procedure 

 (vii) mechanism for the monitoring, review and amendment of this plan. 
 
The CEMP shall include procedures for its periodic review and update (including the sub-plans required 
under Condition C28), as necessary (including where minor changes can be approved by the Environmental 
Representative). 
 
The CEMP shall be submitted for the approval of the Secretary no later than one month prior to the 
commencement of construction, or as otherwise agreed by the Secretary. The CEMP may be prepared in 
stages; however, construction works shall not commence until written approval of the relevant stage has 
been received from the Secretary.  

Chapter 9 

Notes: 1 The approval of a CEMP does not relieve the Proponent of any requirement associated with this SSI approval. If there is an inconsistency with an approved Construction Environmental 
Management Plan and the conditions of this SSI approval, the requirements of this SSI approval shall prevail. 
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3.2.2 Stage 2 Conditions of Approval 

The Stage 2 CoA relevant to this Plan are listed in Table 3-2 below.  A cross reference is also included to indicate where the condition is addressed 
in this Plan or other project / environmental management documents.  

Table 3-2 Stage 2 Conditions of Approval relevant to the FFMP 

Stage 2 
CoA No. 

Stage 2 Condition Requirements Where addressed 

CoA B13 The Proponent must develop and implement a Wildlife Connectivity and Road Risk Minimisation Strategy in 
consultation with OEH. The Strategy must describe the measures to be implemented during the design, 
construction and operation of the SSI to mitigate fauna connectivity impacts and wildlife road kill from the SSI 
where reasonable and feasible. 
 

Wildlife Connectivity and Road Risk 
Minimisation Strategy (in prep) 
Table 7.1 Flora and fauna management 
measures 

CoA B14 The proponent must develop and implement an Ecological Monitoring Program to monitor the effectiveness of 
project design and biodiversity mitigation measures implemented as part of the project. The program must be 
developed by a suitably qualified and experienced ecologist in consultation with the OEH and Council, and must 
include but not necessarily be limited to: 
a) an adaptive monitoring program to assess the effectiveness of design and mitigation measures and 

recommend amendment to the measures if necessary. The monitoring program must nominate performance 
parameters and criteria against which the effectiveness of these measures will be evaluated, including but 
not limited to specific species such as the Long Nosed Bandicoot; 

b) mechanisms for developing additional monitoring protocols to assess the effectiveness of any additional 
mitigation measures implemented to address additional impacts in the case of design amendments or 
unexpected threated species finds during construction (where these additional impacts are generally 
consistent with the biodiversity impacts identified for the project in the documents listed under condition A1 
); 

c) monitoring during construction (for construction-related impacts) and from opening of the project to traffic (for 
operation/ongoing impacts) until such time as the effectiveness of mitigation measures can be demonstrated 
to have been achieved over a minimum of three successive monitoring periods after opening of the project 
to traffic, unless otherwise agreed by the Secretary. The monitoring period may be reduced with the 
agreement of the Secretary in consultation with OEH, depending on the outcomes of the monitoring; 

d) provision for the assessment of the data, including data obtained under the Waler Management Plan in 
condition B5, to identify changes to habitat usage and whether this can be directly attributed to the project 
including, but not limited to, the impacts on the Red-crowned Toadlet as a result of any drainage system 
redesign and peak flow diversion into or away from ESU 8 and ESU 12 and Curl Curl Creek; 

e) details of contingency measures that would be implemented in the event of changes to habitat usage patterns 
directly attributable to the construction or operation of the project; and 

f) provision for annual reporting of monitoring results to the Secretary and OEH, or as otherwise agreed by 
those agencies. 

Appendix A Ecological Monitoring 
Program 
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Stage 2 
CoA No. 

Stage 2 Condition Requirements Where addressed 

The Program must be submitted to the Secretary for approval no later than six (6) weeks prior to the 
commencement of construction that would result in the disturbance of native vegetation, unless otherwise agreed 
by the Secretary. 

CoA B24 (c)  the provision of a Seed Collection and Revegetation Strategy, to ensure seed from flora within Duffy’s 
Forest ecological community, where feasible and reasonable, are collected and species identified and used 
to progressively rehabilitate, regenerate and/ or revegetate these areas with the assistance and involvement 
of key community and land or bush care groups in the area, where practicable;   

Urban Design and Landscape Plan 
 

CoA D19 
The clearing of native vegetation must be minimised with the objective of reducing impacts to any threatened 
species or Endangered Ecological Communities to the greatest extent practicable. Impacted vegetation must be 
rehabilitated with endemic species to the greatest extent practicable. 

Appendix C Pre-clearing checklist 
Table 7-1 Flora and fauna management 
measures 
Urban Design and Landscape Plan 
Appendix I Vegetation Management Plan 

CoA D20 Prior to the commencement of vegetation clearing activities, the Proponent must undertake pre clearing surveys 
and inspections for endangered and threatened species to confirm the on-site location of those species. The 
surveys and inspections, and any subsequent relocation of species and associated management offset 
measures, must be undertaken under the guidance of a suitably qualified and experienced ecologist. 
Methodologies are lo be incorporated into the Construction Flora and Fauna Management Plan required under 
condition D28(f) and/or the Biodiversity Offset Package required under condition B15. 

Appendix C – Pre-clearing checklist 
Table 7-1 Flora and fauna management 
measures 
Appendix I Vegetation Management Plan 
 

CoA D28(f) a Construction Flora and Fauna Management Plan to detail how construction impacts on ecology will be 
minimised and managed. The Plan must be endorsed by an appropriately qualified and experienced ecologist 
and in consultation with OEH and Council, and must include, but not necessarily be limited to: 

This Plan 
Chapter 4 Consultation 

 (i) plans for impacted and adjoining areas showing vegetation communities, including riparian areas; important 
flora and fauna habitat areas; locations where threatened species, populations or ecological communities 
have been recorded; including procedures for pre-clearing surveys;  

Appendix C Pre-clearing checklist 
Sensitive Area Plans (Appendix A7 to the 
CEMP) 

 

(ii) the identification of areas to be cleared and details of management measures to avoid residual habitat 
damage or loss and to minimise or eliminate time lags between the removal and subsequent replacement of 
habitat such as: 

a. clearing minimisation procedures (including fencing), 
b. pre-clearing and clearing procedures, 
c. removal and relocation of fauna during clearing, 
d. habitat tree and hollow bearing tree management, and 
e. construction worker education; 

Appendix C Pre-clearing checklist  
Appendix D Fauna Handling and Rescue 
Procedure 
Appendix E Anticipated Threatened 
Species/ EEC Management Procedure 
Appendix F Unexpected Threatened Flora 
Species/ EEC Finds Procedure 
Table 7-1 Flora and fauna management 
measures 
Appendix I Vegetation Management Plan 

 
(iii) rehabilitation details, including identification of flora species and sources, and measures for the management 

and maintenance of rehabilitated areas; 

Table 7-1 Flora and fauna management 
measures 
Urban Design and Landscape Plan 
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Stage 2 
CoA No. 

Stage 2 Condition Requirements Where addressed 

Appendix I Vegetation Management Plan 

 
(iv) a Pathogen and Weed Management Strategy, incorporating weed management measures focusing on 

early identification of invasive weeds and pathogens (including but not limited to Batrachochytrium 
dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective management controls; 

Appendix B – Pathogen and Weed 
Management Strategy 
Table 7-1 Flora and fauna management 
measures 

 

(v) a description of how the effectiveness of these management measures would be monitored; 

Appendix A – Ecological Monitoring 
Program 
Appendix B – Pathogen and Weed 
Management Strategy 
Appendix C – Pre-clearing checklist  
Appendix D Fauna Handling and Rescue 
Procedure 
Appendix E Anticipated Threatened 
Species/ EEC Management Procedure 
Appendix F Unexpected Threatened Flora 
Species/ EEC Finds Procedure 
Appendix G – Nest Box Plan 
Soil and Water Quality Management Plan 
(Appendix B4 to the CEMP) 

 
(vi) a procedure for dealing with unexpected EEC/threatened species identified during construction, including 

cessation of work and notification of the OEH, determination of appropriate mitigation measures in 
consultation with the OEH (including relevant re-location measures) and updating of ecological monitoring 
and/or biodiversity offset requirements and 

Appendix A Ecological Monitoring Program 
Appendix D Fauna Handling and Rescue 
Procedure  
Appendix F Unexpected Threatened Flora 
Species/ EEC Finds Procedure 

 (vii) mechanism for the monitoring, review and amendment of this plan Chapter 9 
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3.3 Revised Safeguards and Management Measures 

3.3.1 Stage 1 RSMM 

The revised safeguards and management measures (RSMM) from the Stage 1 SPIR relevant to this Plan are listed in Table 3-3 below. A cross 
reference is also included to indicate where the RSMM is addressed in this Plan. Where RSMMs are not specifically addressed in this Plan, 
justification is provided.  

Table 3-3: Stage 1 Revised Safeguards and Management Measures relevant to this FFMP 

Stage 1 
RSMM 

Impact Stage 1 Requirements Document Reference 

FF1 General 
biodiversity 
impacts 

A Construction Flora and Fauna Management Plan would be prepared for the Stage 1 
Project. The plan would provide details of biodiversity management measures and 
procedures to be undertaken during construction to minimise and manage impacts on flora 
and fauna, including: 
 Management strategies for pre-construction, construction and post construction 

activities including control measures for pre-clearing process; 
 A map showing the DFEC and other native vegetation to be retained; 
 Fauna rescue and release procedure 
 Procedure for controlling the introduction and spreading of weeds and pathogens. 
 Proposed strategies for re-use of coarse woody debris and bushrock 
 Unexpected threatened species finds procedure consistent with the Roads and Maritime 

Biodiversity Guidelines (RTA 2011) to manage any unexpected finds during 
construction. 

This Plan 

FF2 Loss of DFEC 
and other 
native 
vegetation 

Establish exclusion zones around areas of DFEC and other native vegetation to be 
retained outside of the construction impact area. 

This Plan 
Sensitive Area Plan (Appendix A7 to the 
CEMP) 
Inductions 

Locate construction access tracks and additional ancillary facilities in previously 
cleared/disturbed areas. 
 

Appendix C Pre-clearing checklist 
Inductions 

Detailed design would aim to minimise impacts on DFEC and other moderate to good 
condition native vegetation. 
 

Detailed design 
Appendix C Pre-clearing checklist 
Sensitive Area Plans (Appendix A7 to the 
CEMP) 
Inductions 
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Stage 1 
RSMM 

Impact Stage 1 Requirements Document Reference 

FF3 Threats to 
threatened 
species habitat 

Implement sediment and erosion controls in accordance with the Blue Book (Landcom 
2004) during construction. 
 

Soil and Water Quality Management Plan 
(Appendix B4 to the CEMP) 
PESCP 
Biodiversity Guidelines (RTA 2011) 

Nest boxes would be installed in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA 2011). The number and type of nest boxes required would be based on 
the number, quality and size of hollows that would be removed. 

Appendix G Nest Box Plan 

Investigate reasonable and feasible options for sustaining moisture in Red-crowned 
Toadlet breeding habitat during detailed road design for the remainder of the Concept 
Proposal area. 

Detailed Design 

FF4 Spread of 
invasive 
species 

Undertake weed management and control in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA 2011) during and post construction. 
 

Appendix A Ecological Monitoring Plan 
Appendix B Weed and Pathogen Management 
Strategy 

FF5 Introduction of 
diseases 

Should Phytophthora cinnamomi be identified, follow protocol to prevent introduction or 
spread of Phytophthora cinnamomi and Myrtle Rust consistent with Roads and Maritime 
Biodiversity Guidelines – Guide 7 (Pathogen Management) (RTA, 2011) during 
construction. The protocols 
used should be either the Sydney Region Pest Management Strategy or Best Practice 
Guidelines for Phytophthora cinnamomi (DECC 2008) and the DPI hand-out prepared for 
Myrtle Rust response 2010-11: Preventing spread of Myrtle Rust in bushland or the OEH 
Interim Management Plan for Myrtle Rust in Bushland (2011). 

Appendix A Ecological Monitoring Plan 
Appendix B Weed and Pathogen Management 
Strategy 
 

Implement measures to prevent the spread of chytrid fungus in accordance with the 
Roads and Maritime Biodiversity Guidelines (RTA 2011) including the hygiene protocol 
standards for the control of disease in frogs. 
 

Appendix A Ecological Monitoring Plan 
Appendix B Weed and Pathogen Management 
Strategy 
Inductions 

FF6 Habitat 
corridor and 
wildlife 
connectivity 

Prioritise investigation of offset sites that contribute to maintenance of wildlife connectivity 
in the local area. 

Roads and Maritime Offset Strategy and 
Package 

Detailed design would aim to minimise vegetation clearing and indirect impacts on 
vegetation within the area mapped by Warringah Council as Priority 1 Wildlife Corridor 
during construction. 

Detailed design 
Appendix C Pre-clearing Checklist 

Undertake revegetation in accordance with Roads and Maritime Biodiversity Guidelines 
(RTA 2011) and detailed landscape plan prepared for the project. 
 

Urban Design and Landscape Plan  
Appendix A Ecological Monitoring Plan 

Ensure revegetation works use local native trees, shrubs and groundcovers that occur in 
DFEC. 
 

Urban Design and Landscape Plan  
Appendix A Ecological Monitoring Plan 
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Stage 1 
RSMM 

Impact Stage 1 Requirements Document Reference 

FF7 Impact on 
native fauna 
and their 
habitat 

Identify areas of suitable habitat nearby for release of any fauna species encountered 
during construction in accordance with Roads and Maritime Biodiversity Guidelines (RTA 
2011). 
 

Appendix D Fauna Handling Procedure 

Restrict use of pesticides to control weeds during and post-construction, particularly near 
watercourses and immediately before/during wet weather. 
 
 

Appendix B Weed and Pathogen 
Management Strategy 
Inductions 

Implement reasonable and feasible measures to prevent pollution of waterways and 
drainage lines in the area downstream of the proposed works during and post-
construction. 

Soil and Water Quality Management Plan 
(Appendix B4 to the CEMP) 
Biodiversity Guidelines (RTA 2011) 

Should bushrock removal be required, it should be replaced in suitable areas as part of 
post-construction restoration in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA 2011). 

Urban Design and Landscape Plan  
Biodiversity Guidelines (RTA 2011) 

Should removal of dead wood and trees be required it should be replaced in suitable 
areas as part of post-construction restoration in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA 2011). 

Urban Design and Landscape Plan  
Biodiversity Guidelines (RTA 2011) 

Undertake staged habitat removal of hollow-bearing trees and bushrock in accordance 
with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Urban Design and Landscape Plan  
Appendix G Nest Box Plan 
Biodiversity Guidelines (RTA 2011) 

Avoid impacts on potential Koala habitat in ESU 4 and avoid the removal of Koala feed 
trees wherever reasonable and feasible. 

No core or potential Koala habitat found 
within the Pre-construction Survey  

FF8 Impacts on 
threatened 
flora and their 
habitat 

Undertake pre-clearing surveys for threatened plants that could potentially occur in the 
construction impact area. Any threatened plants identified would be managed in 
accordance with the unexpected threatened species finds procedure consistent with the 
Roads and Maritime Biodiversity Guidelines (RTA 2011). 
 

Appendix C Pre-clearing Checklist Appendix 
F Unexpected Threatened Flora Species/EEC 
Finds Procedure 
Appendix I Vegetation Management Plan 
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3.3.2 Stage 2 RSMM 

The revised safeguards and management measures (RSMM) from the Stage 2 Submissions Report relevant to this Plan are listed in Table 3-4 
below. A cross reference is also included to indicate where the RSMM are addressed in this Plan. Where RSMMs are not specifically addressed 
in this Plan, justification is provided.  

Table 3-4 Stage 2 Revised Safeguards and Management Measures relevant to this FFMP 

Stage 2 
RSMM 

Impact Stage 2 Requirements Document Reference 

FF1 General 
biodiversity 
impacts 

A Construction Flora and Fauna Management Plan would be prepared for the Stage 2 Project. 
The plan would provide details of biodiversity management measures and procedures to be 
carried out during construction to minimise and manage impacts on flora and fauna, including: 

 Management strategies for pre-construction, construction and post-construction activities 
including control measures for pre-clearing process 

 A map showing the DFEC, Red-crowned Toadlet habitat and other native vegetation to be 
retained 

 Fauna rescue and release procedure 
 Protocol for working around trees that includes methods for trimming/lopping and managing 

excavations near retained trees to maintain tree health 
 Procedure for controlling the introduction and spreading of weeds and pathogens 
 Proposed strategies for re-use of coarse woody debris and bushrock 
 Unexpected threatened species finds procedure consistent with the Roads and Maritime 

Biodiversity Guidelines (RTA 2011) to manage any unexpected finds during construction. 

This Plan 
Sensitive Area Plans (Appendix A7 to the 
CEMP) 
 

FF2 Loss of DFEC 
and 
other native 
vegetation 

Establish exclusion zones around areas of DFEC and other native vegetation to be 
retained outside of the construction impact area 

This Plan 
Sensitive Area Plans (Appendix A7 to the 
CEMP) 
Inductions 

Locate construction access tracks and additional ancillary facilities in previously 
cleared/disturbed areas 

Appendix C Pre-clearing checklist 
Inductions 
Table 7-1 Flora and fauna management 
measures 

Excavations required in proximity to retained trees which may impact the critical root 
zone, are to be carried out in consultation with a suitably qualified and experienced 
arborist to ensure roots are not damaged in a way that could detrimentally affect tree 
health 

Table 7-1 Flora and fauna management 
measures 
Appendix C Pre-clearing checklist 
Inductions 

Detailed design would aim to minimise impacts on DFEC, Red-crowned Toadlet 
habitat and other moderate to good condition native vegetation 

Detailed design 
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Stage 2 
RSMM 

Impact Stage 2 Requirements Document Reference 

Table 7-1 Flora and fauna management 
measures 
Appendix C Pre-clearing checklist 
Sensitive Area Plans (Appendix A7 to the 
CEMP) 
Inductions 

Residual impacts on DFEC and Red-crowned Toadlet habitat would be offset in 
accordance with the NSW offset principles for major projects (state significant 
development and state significant infrastructure) (OEH 2013). Offsets that conserve DFEC and 
Red-crowned Toadlet habitat should be the first 
priority 

Biodiversity Offset Package 

FF3 Threats to 
threatened 
species 
habitat 

Implement sediment and erosion controls in accordance with the Blue Book 
(Landcom, 2004) during construction 

Soil and Water Quality Management Plan 
(Appendix B4 to the CEMP) 
Table 7-1 Flora and fauna management 
measures 
PESCP 
Biodiversity Guidelines (RTA 2011) 

Nest boxes would be installed in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA, 2011). The number and type of nest boxes required 
would be based on the number, quality and size of hollows that would be removed 

Appendix G Nest Box Plan 

FF4 Spread of 
invasive 
species 

Carry out weed management and control in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA, 2011) during and post-construction 

Appendix A Ecological Monitoring Plan 
Appendix B Weed and Pathogen 
Management Strategy 

FF5 Introduction of 
diseases 

Should Phytophthora cinnamomi be identified, follow protocol to prevent introduction 
or spread of Phytophthora cinnamomi and Myrtle Rust consistent with Roads and 
Maritime Biodiversity Guidelines – Guide 7 (Pathogen Management) (RTA, 2011) 
during construction. The protocols used should be either the Sydney Region Pest 
Management Strategy or Best Practice Guidelines for Phytophthora cinnamomi 
(DECC 2008) and the DPI hand-out prepared for Myrtle Rust response 2010-11: 
Preventing spread of Myrtle Rust in bushland or the OEH Interim Management Plan 
for Myrtle Rust in Bushland (2011) 

Table 7-1 Flora and fauna management 
measures 
Appendix A Ecological Monitoring Plan 
Appendix B Weed and Pathogen 
Management Strategy 
 

Implement measures to prevent the spread of chytrid fungus in accordance with the 
Roads and Maritime Biodiversity Guidelines (RTA 2011) including the hygiene protocol 
standards for the control of disease in frogs 

Table 7-1 Flora and fauna management 
measures 
Appendix A Ecological Monitoring Plan 
Appendix B Weed and Pathogen 
Management Strategy 
Inductions 
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Stage 2 
RSMM 

Impact Stage 2 Requirements Document Reference 

FF6 Habitat 
corridor and 
wildlife 
connectivity 

Prioritise investigation of offset sites in accordance with the wildlife connectivity 
strategy (refer to Appendix E of the Stage 2 Project EIS) 

Wildlife Connectivity and Road Risk 
Minimisation Strategy 
Biodiversity Offset Package 
RMS Offset Strategy and Package 

Detailed design would aim to minimise vegetation clearing and indirect impacts on 
vegetation within the area mapped by Warringah Council as Priority 1 Wildlife 
Corridor during construction 

Detailed design 
Appendix C Pre-clearing Checklist 

Fauna fencing, culverts and rope bridges will be implemented as early as possible, 
informed by the options in the Wildlife Connectivity Strategy (refer to Appendix E of the Stage 2 
Project EIS) and in consultation with a suitably qualified and experienced ecologist. The final 
locations of measures will be determined during detailed design 

Detailed design 
Wildlife Connectivity and Road Risk 
Minimisation Strategy 

A monitoring program will be designed and implemented to assess the effectiveness 
of connectivity and roadkill mitigation measures 

Appendix A Ecological Monitoring Plan 

Carry out revegetation in accordance with Roads and Maritime Biodiversity 
Guidelines (RTA 2011) and detailed landscape plan prepared for the project 

Urban Design and Landscape Plan  
Appendix A Ecological Monitoring Plan 
Appendix I Vegetation Management Plan 

Ensure revegetation work uses local native trees, shrubs and groundcovers that 
occur in DFEC 

Urban Design and Landscape Plan  
Appendix A Ecological Monitoring Plan  
Appendix I Vegetation Management Plan 

FF7 Impact on 
native 
fauna and their 
habitat 

Identify areas of suitable habitat nearby for release of any fauna species 
encountered during construction in accordance with Roads and Maritime Biodiversity 
Guidelines (RTA 2011) 

Appendix D Fauna Handling Procedure 

Restrict use of pesticides to control weeds during and post-construction, particularly 
near watercourses and immediately before/during wet weather 

Appendix B Weed and Pathogen 
Management Strategy 
Inductions 

Implement reasonable and feasible measures to prevent pollution of waterways and 
drainage lines in the area downstream of the proposed work during and post construction 

Soil and Water Quality Management Plan 
(Appendix B4 to the CEMP) 
Biodiversity Guidelines (RTA 2011) 

Should bushrock removal be required, it should be replaced in suitable areas as part 
of post-construction restoration in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA 2011) 

Urban Design and Landscape Plan  
Biodiversity Guidelines (RTA 2011) 

Should removal of dead wood and trees be required it should be replaced in suitable 
areas as part of post-construction restoration in accordance with the Roads and 
Maritime Biodiversity Guidelines (RTA 2011) 

Urban Design and Landscape Plan  
Biodiversity Guidelines (RTA 2011) 

Carry out staged habitat removal of hollow-bearing trees and bushrock in 
accordance with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Urban Design and Landscape Plan  
Appendix G Nest Box Plan 
Biodiversity Guidelines (RTA 2011) 
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Stage 2 
RSMM 

Impact Stage 2 Requirements Document Reference 

Restoration and landscaping work post-construction is to include replanting areas of 
former DFEC with local native species including Allocasuarina trees and nectar reproducing 
trees and shrubs that occur in DFEC 

Urban Design and Landscape Plan  
Biodiversity Guidelines (RTA 2011) 
Appendix I Vegetation Management Plan 

FF8 Impacts on 
threatened 
flora and 
their habitat 

Carry out pre-clearing surveys for threatened plants that could potentially occur in 
the construction impact area. Any threatened plants identified would be managed in 
accordance with the unexpected threatened species finds procedure consistent with 
the Roads and Maritime Biodiversity Guidelines (RTA 2011) 

Appendix C Pre-clearing Checklist 
Appendix F Unexpected Threatened Flora 
Species/EEC Finds Procedure 

FF9 Impacts on 
threatened 
fauna 
and their 
habitat 

Carry out pre-clearing surveys for threatened fauna (including the Powerful Owl and 
Red-crowned Toadlet) that could potentially occur in the construction impact area. 
Any threatened fauna identified would be managed in accordance with the 
unexpected threatened species finds procedure consistent with the Roads and 
Maritime Biodiversity Guidelines (RTA 2011) 

Appendix C Pre-clearing Checklist 
Appendix F Unexpected Threatened Flora 
Species/EEC Finds Procedure 

Explore and implement options for sustaining moisture in Red-crowned Toadlet 
breeding habitat during detailed road design 

Detailed Design 

A Red-crowned Toadlet Management Plan would be developed and included as part 
of the Construction Flora and Fauna Management Plan. This would include 
measures to protect and minimise impacts to Red-crowned Toadlet habitat during 
construction (such as temporary frog fencing) and protocols for pre-clearing survey and the 
identification of relocation areas prior to construction 

Appendix A Ecological Monitoring Plan 
 

Consideration of water quality issues that may adversely affect Red-crowned Toadlet 
habitat will be incorporated as part of a broader water quality monitoring program 
developed and implemented for construction and operation of Stage 2 project in 
consultation with EPA and NOW. The monitoring program will include objectives and 
parameters to determine the effectiveness of mitigation measures and will also 
include contingency measures. 

Table 7-1 Flora and fauna management 
measures 
Appendix A Ecological Monitoring Plan 
 



Northern Beaches Hospital – Connectivity and Network Enhancements Project 
Flora and Fauna Management Sub Plan Page 18 

4 Consultation 
The CoA’s require FYJV to consult with specific authorities and stakeholders prior to the 
approval of the plan for Stage 1 and Stage 2 construction activities. Table 4-1 and Table 4-2 
list the approval and consultation requirements for each stage and indicate where, approval 
(A) and consultation (C) is required by the CoA for each element of the FFMP. 

Table 4-1 Stage 1 Consultation Required for the FFMP and Related Documents 

Plan Required by 
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Table 4-2 Stage 2 Consultation Required for the FFMP and Related Documents 
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Flora and Fauna 
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Ecological Monitoring 
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4.1 Stage 1 Consultation 
During the preparation of the Stage 1 FFMP, consultation on the FFMP was held with DPI 
and Warringah Council, and with OEH in regards to the Ecological Monitoring Program. 
Matters raised particularly centred on potential areas of riparian vegetation impact and 
protection of vegetation, and updating of sensitive area mapping.  

In response to these issues it was confirmed that Sensitive Area would be subsequently 
revised with riparian areas clearly identified, and that no clearing of riparian vegetation is 
proposed as part of the Stage 1 Project.  The FFMP has also been updated to include a new 
measure (FF22) which identifies disturbed areas would be rehabilitated with native plant 
species from the relevant local vegetation community. 
 
Detailed consultation and responses to issues raised for the Stage 1 Project are provided in 
the CEMP Appendix A2 – Stakeholder and Agency CEMP Consultation. 
 

4.2 Stage 2 Consultation 
During the preparation of the Stage 1 FFMP, consultation on the FFMP was held with 
Warringah Council and OEH.  Council raised issues in regards to additional land identified by 
Council for nest boxes, vegetation densities as part of vegetation management planning, and 
the monitoring of Red-crowned Toadlet.   

Additional land for nest box locations have been established in agreement with Council. 
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It was confirmed with Council that the Urban Design and Landscape Plan will report on 
densities in accordance with the CoA, with the Vegetation Management Plan supporting the 
UDLP.  

The approach proposed for Red-crowned Toadlet monitoring was further explained to 
Council, providing additional rationale on the objectives of monitoring and the design of 
monitoring program based on water flow monitoring to be the key component of verification. 

While consultation was invited with OEH, no comments were received for Stage 2, however 
in the event comments being received at a later date from OEH, they will be considered and 
the Plan will be updated if required.  

Detailed consultation and responses to issues raised for the Stage 2 Project are provided in 
the CEMP Appendix A2 – Stakeholder and Agency CEMP Consultation. 
 

4.3 Endorsement of the FFMP 
The FFMP for Stage 1 was prepared by FYJV in collaboration with Biosis (ecology 
consultants) and endorsed by Jane Murray – Project Ecologist (Biosis).  
 
Jane Murray is an experienced Project Ecologist with over 14 years’ experience in ecology, 
having gained experience on various rail, road, defence, mining and power projects across 
metropolitan and regional NSW. Jane currently leads the Sydney Biosis ecology team, 
specialising in ecological legislation and associated assessment requirements. 
 
The FFMP was approved by DP&E, and implemented for Stage 1 construction in November 
2015.   
 
The Plan has been subsequently revised by FYJV in collaboration with Biosis (ecology 
consultants) and endorsed by Jane Murray – Project Ecologist (Biosis) to ensure consistency 
with the Stage 2 CoA and re-submitted to the DP&E for approval for Stage 2 construction. 
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5 Existing environment 
The following Sections summarise the known biodiversity constraints within and adjacent to 
the Project corridor based on the information provided in the: 

 Stage 1 EIS Section 9 Biodiversity and SPIR; 

 Stage 1 EIS Appendix F Biodiversity; 

 Stage 2 EIS Section 9 Biodiversity and SPIR; 

 Stage 2 EIS Appendix E Biodiversity; and 

 Project Ecologist surveys of the Stage 1 and Stage 2 Project areas subsequent to the 
Project Approvals. 

5.1 Existing Vegetation Background  
The Stage 1 EIS and SPIR and Stage 2 EIS and Submissions Report identified the Project is 
located in an area of remnant and modified native vegetation, cleared land, residential 
dwellings and industrial land. Within the Project footprint several vegetation communities occur 
which range from good to poor condition, with some solely comprised of exotic species.  The 
highest value fauna habitat occurs within vegetation communities dominated by native 
species, however, high densities of hollow bearing tress occur in both good and poor condition 
vegetation communities.   

5.1.1 Vegetation Communities 

The vegetation communities mapped within the Stage 1 and Stage 2 EISs within the study 
area comprised of the following vegetation communities including: 
 

 Sydney Ironstone Bloodwood-Silvertop Ash Forest, equivalent to TSC Act listed Duffys 
Forest ecological community in the Sydney Basin Bioregion (Duffys Forest EEC): 
Moderately tall eucalypt cover of Red Bloodwood (Corymbia gummifera), Silvertop Ash 
(Eucalyptus sieberi) and Brown Stringybark (Eucalyptus capitellata/Eucalyptus oblonga) 
on flat to gently sloping terrain. Broad-leaved Scribbly Gum (Eucalyptus haemastoma) 
and Smooth-barked Apple (Angophora costata) are not uncommon at sites although they 
rarely dominate. The shrub layer is particularly diverse amongst the Proteaceae family. 
This means there are often multiple species of banksias, hakea, persoonia and grevillea 
present at a site. A moderate cover of grasses and forbs are found on the forest floor.  

 Coastal Enriched Sandstone Dry Forest: The commonly recorded eucalypts are Smooth-
barked Apple (Angophora costata), Red Bloodwood (Corymbia gummifera) and Sydney 
Peppermint (Eucalyptus piperita). Blackbutt (Eucalyptus pilularis) is common on gully 
slopes of the north shore and Hacking River valley while Broad-leaved White Mahogany 
(Eucalyptus umbra) replaces this species along the Warringah and Pittwater 
escarpments. A sparse layer of small trees such as Black She-oak (Allocasuarina 
littoralis) and Old-man Banksia (Banksia serrata) is common above a variety of wattles, 
tea-trees, gee bungs and grass trees. In long unburnt areas Sweet Pittosporum 
(Pittosporum undulatum) may be prevalent. 

Non-native vegetation cover: Comprises two classes, ‘weeds and exotics’ and ‘urban exotics 
and natives’. The label ‘weeds and exotics’ was applied to vegetation patches greater than 0.1 
hectare in size with a complete cover of exotic species in the upper strata (i.e. where no visible 
native species could be discerned). The label ‘urban exotics and natives’ was applied to 
polygons greater than 0.1 hectares in size for which urban landuse covered more than 70 per 
cent of the polygon and there was evidence of both exotic and native species in the upper or 
lower strata. Typically these areas include backyard trees, street trees, gardens, median strips 
and other small-scale features that are small isolated stands. 



Northern Beaches Hospital – Connectivity and Network Enhancements Project 
Flora and Fauna Management Sub Plan Page 21 

5.1.2 Initial Vegetation Mapping 

The initial vegetation mapping based on the Stage 1 and 2 EIS assessments which identified 
the extent of Duffys Forest EEC and other identified vegetation communities within the Project 
footprint area. 

5.1.3 Terrestrial Flora 

Field surveys undertaken for the EISs for Stage 1 and Stage 2 identified a total of 157 and 162 
flora species in the respective Stage 1 and Stage 2 study areas. The study areas are defined 
by a 50 metre buffer extending from the kerb of existing roads within the Stage 1 and Stage 2 
footprint. Total flora species counts included 32 exotic species across Stage 1 and 2 the study 
area, six of these are listed as noxious weeds.  

An additional fifteen noxious weeds found during the development of the Pathogen and Weed 
Management Strategy (Refer Appendix B). Hence a total of twenty-one weeds classified as 
noxious in the Warringah LGA (Refer Section 5.5) have been identified in the Project footprint.  
Weeds and introduced plant species dominate ground layers and mid-storey in disturbed sites 
and mown roadside nature strips.  

5.1.4 Threatened flora species 

No threatened flora species listed under the TSC Act or EPBC Act, were recorded during the 
field surveys carried out for the Stage 1 and Stage 2 EIS.  One threatened flora species was 
recorded during pre-clearance surveys in March 2016 for the demolition of houses along 
Warringah Road. The Magenta Lilly Pilly Syzygium paniculatum is listed as Vulnerable under 
the EPBC Act and Endangered under the NSW TSC Act. Three individual species were 
identified, all were ornamental plantings which had been planted for landscaping purposes 
and were not part of the native vegetation community. An assessment of significance 
complete noted it is unlikely that the Project will result in a significant impact on the Magenta 
Lilly Pilly or its habitat. 

5.2 Pre-Construction Surveys  
The Project ecologist (Biosis) was engaged by FYJV to undertake field surveys prior to 
construction to confirm the location of threatened flora and fauna species and associated 
habitat features identified within the Stage 1 and Stage 2 EISs. 
 
Pre-construction surveys were undertaken to: 

 Verify the extent and boundaries of Threatened Ecological Communities (TEC) including 
Duffy’s Forest areas identified in the EISs, Sensitive Area Plans (SAP) and other relevant 
local vegetation mapping data; 

 Identify and provide locations and details of hollow-bearing trees and other fauna habitat 
features within and adjacent to the Project footprint;  

 Verify if suitable habitat exists for threatened fauna (e.g. microbats); and  

 Determine if any other habitat exists for threatened flora, fauna or ecological 
communities (biota).   

Prior to the clearance of vegetation the Project ecologist will be consulted to undertake an 
assessment of areas in accordance with the Pre-clearing/ground disturbance checklist 
(Appendix C).  The environmental co-ordinator will assess the extent of clearing/ground 
disturbance, verifying all works have occurred within the approved Project footprint, and have 
been undertaken in accordance with specific measures and recommendations identified in the 
pre-clearance checklist (Appendix C). 
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5.2.1 Revised vegetation mapping - Stage 1 

Pre-construction survey of the Stage 1 Project area verified that the Project area is located in 
an area of remnant and modified vegetation consistent with the species identified, with cleared 
land, residential dwellings and industrial land. The results of this process is detailed in 
Appendix H. 
 
Vegetation within the Stage 1 Project footprint was found to comprise the following vegetation 
communities: 

 Sydney Ironstone Bloodwood-Silvertop Ash Forest (Duffys Forest EEC, TSC Act): 
Open forest with mixed canopy species, primarily Sydney Red Gum Angophora 
costata, Red Bloodwood Corymbia gummifera, Brown Stringybark Eucalyptus 
capitellata and Silvertop Ash E. sieberi, and a range of native understorey species on 
shale lenses. 

 Peppermint-Angophora Forest: Open forest with a canopy of Sydney Red Gum and 
Sydney. 

 Peppermint Eucalyptus piperita with numerous native shrub and ground layer species 

 Sandstone Heath: Comprising numerous native shrubs from the Protaceae and 
Ericaceae families and ground layer grasses, sedges and herbs, with little or no 
canopy, on shallow soils of Hawkesbury Sandstone. 

 Bloodwood-Scribbly Gum Woodland: Open woodland with a canopy of Red 
Bloodwood, Scribbly Gum Eucalyptus haemastoma and other eucalypt trees, and an 
understorey of native shrubs, herbs and grasses. 

 Planted Natives (maintained): Comprising a range of native planted Eucalypts over 
mown lawn areas or landscaped and maintained garden beds.  

 Urban Natives and Exotics: Comprising a wide variety of native and exotic garden 
plantings. 

 Highly disturbed vegetation: Comprising large weed infestations with sporadic native 
trees. 

 
The extent of ecologically sensitive areas located adjacent to the works areas will be shown 
on relevant Sensitive Site Maps (in Appendix A7 to the CEMP) and physically delineated on 
site using protective fencing and signposting. 
 
As a result of the proposed works, the Stage 1 Project, vegetation clearing is expected to 
include: 

 Removal of 5.37 hectares of vegetation within the Project footprint including: 

o Sydney Ironstone Bloodwood-Silvertop Ash Forest (Duffys Forest EEC) (0.4 
hectares) 

o Bloodwood-scribbly Gum Woodland (0.082 hectares) 

o Peppermint-Angophora Forest (0.18 hectares) 

o Sandstone heath (0.25 hectares) 

o Planted natives (maintained) (1.8 hectares) 

o Urban natives and exotics (2.09 hectares) 

o Highly disturbed vegetation (0.57 hectares) 
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 Removal of 25 Hollow-bearing Trees containing 67 hollows (pending final Project 
footprint). 

 Removal/disturbance of other fauna habitat features including bushrock, coarse woody 
debris, two nests, one Possum drey and feed trees. 

 Removal of 0.11 hectares Red-crowned Toadlet habitat and the potential disturbance 
of 0.39 Hectares of suitable habitat. 

5.2.2 Revised vegetation mapping - Stage 2 

Pre-construction survey of the Stage 2 Project area verified that the Project area is located in 
an area of remnant and modified vegetation consistent with the species identified, with cleared 
land, residential dwellings and industrial land. 
 
The extent of ecologically sensitive areas located adjacent to the works areas will be shown 
on relevant Sensitive Site Maps (in Appendix A7 to the CEMP) and physically delineated on 
site using protective fencing and signposting. 
 

As a result of the proposed works, the Stage 2 Project vegetation clearing is expected to 
include removal of vegetation within the Project footprint: 

 Sydney Ironstone Bloodwood-Silvertop Ash Forest i.e. Duffys Forest Endangered 
Ecological Community, Threatened Species Conservation Act 1995 (Duffys Forest 
EEC) (1.1 Hectares).  

 Planted natives (4.3 Hectares). 

 Urban natives and exotics (1.4 Hectares). 

 Highly disturbed vegetation (0.8 Hectares). 

 Removal of 31 Hollow Bearing Trees (HBTs) containing 85 hollows. 

 Removal/disturbance of other fauna habitat features including bushrock, coarse 
woody debris, one nest, one Possum drey and feed trees. 

Appendix H details these communities. 

5.3 Noxious Weeds 

Pre-clearance surveys undertaken for Stage 1 and Stage 2 identified a total of twenty-one (21) 
noxious weeds within the Project footprint and surrounds. Table 5.1 lists the species identified 
in each of the Stage 1 and Stage 2 areas and the respective NSW DPI noxious weed class.  

Table 5-1: Noxious weeds recorded in the Project footprint 

Weeds Species Common Name Weed Class 

Anredera cordifolia Madeira vine 4 

Araujia sericifera Moth vine 4 

Arundo donax Giant reed 4 

Asparagus aethiopicus Asparagus fern 4 

Bryophyllum species Mother-of-millions 4 

Cardiospermum grandiflorum Balloon vine 4 

Chrysanthemoides monilifera subsp. rotundata Bitou bush 3 

Cinnamomum  camphora Camphor laurel 4 

Cortaderia species Pampas grass 3 

Cytisus scoparius Scotch broom 4 

Erythrina crista-galli Cockspur coral tree 4 

Ipomoea indica Morning glory 4 
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Weeds Species Common Name Weed Class 

Lantana camara Lantana 4 

Ligustrum lucidum Broad-leaf privet 4 

Ligustrum sinense Small-leaf privet 4 

Lonicera japonica Japanese honeysuckle  4 

Ochna serrulata Ochna 4 

Ricinus communis Castor oil plant 4 

Rubus fruticosus  species aggregate Blackberry 4 

Senecio  madagascariensis Fireweed 4 

Senna pendula var. glabrata Senna 4 

The NSW DPI regulatory requirements for the management of the noxious weeds listed above 
is: 

 Class 4: The growth of the plant must be managed in a manner that continuously inhibits 
the ability of the plant to spread and the plant must not be sold, propagated or knowingly 
distributed 

 Class 3: The plant must be fully and continuously suppressed and destroyed and the 
plant must not be sold, propagated or knowingly distributed. 

5.4 Pathogens 
The Project footprint was assessed for pathogens during development of the Stage 1 and Stage 
2 EIS and pre-construction surveys in the preparation of the Pathogen and Weed Management 
Strategy (Appendix B) (Biosis 2015).  Potential pathogens that have been identified include: 

 Phytophthora Phytophthora cinnamomi 

 Myrtle Rust Uredo rangelii 

 (Frog) Chytrid Batrochytridium dendrobatidis 

 

Myrtle Rust is readily identifiable in the field, however Phytophthora and Chytrid can be confirmed 
by testing, infected plants or soil (Phytophthora), or frogs (Chytrid).  The RMS Biodiversity Guide: 
Guide 7 (RTA 2011) states the presence of these two pathogens should be tested for during the 
stages of assessment.  

Pathogen risk zones were developed as means of identifying areas within the Project footprint 
that have a high, medium or low risk (Appendix B; Figure 2) of spreading or disturbing 
pathogens.  Through the development of these risk zones, management measures can be 
implemented which would be commensurate with the level of risk identified within an area.   

Determination of risk zones for each of the pathogens identified in the EISs was undertaken 
by assessing vegetation for signs of infection or, in the case of Chytrid, identifying areas within 
the potential impact area where a precautionary approach can be practically applied.  The 
following principles were applied when determining the Pathogen risk zones (Appendix B): 

 High – Myrtle rust identified on host plants OR, extensive evidence of tree dieback 
potentially attributed to Phytophthora. 

 Medium – Small instances of tree dieback (more than 3 trees in close proximity) 
potentially affected by Phytophthora OR, small drainage lines within potential impact 
area containing suitable frog (vector) habitat. 

 Low – No tree dieback evident, AND no evidence of Myrtle rust on host plants AND 
low potential for surface water to persist and maintain frog (vector) habitat. 
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Findings of pre-construction surveys undertaken for Stage 1 and Stage 2 verified Phytophthora 
cinnamomi at one location near Trefoil Creek and Wakehurst Parkway. This location previously 
marked as a medium risk pathogen zone has been changed to a high risk pathogen zone, with 
the management measures recommended for high risk zones to be implemented at this 
location.  Refer to the Pathogen and Weed Management Strategy (Appendix B) and the SAPs 
(Appendix A7 of the CEMP) for the location and extent of Phytophthora and Frog Chytrid. 

5.5 Fauna and Habitat 

5.5.1 Fauna Species 

Threatened fauna habitat within the Project footprint was assessed during development of the 
Stage 1 and Stage 2 EIS. This determined suitable habitat was present for the species 
identified in Table 5-2.  Table 5-2 consolidates and amends the findings of the Stage 1 and 
Stage 2 EIS, specific to the Project footprint and identifies species with a medium to high 
likelihood of occurrence. 
 
Table 5-2:  Threatened and Migratory fauna likely to occur within the Stage 1 and Stage 2 Project footprint 

Common 
name 

Scientific 
name 

EPBC Act TSC Act  Habitat utilisation within 
Project footprint 

Threatened Fauna Species  

Red-
crowned 
Toadlet 

Pseudophryne 
australis 

 Vulnerable  High:  Small section of confirmed 
habitat within the Project footprint.  
Individual heard calling from a 
drainage line that forms part of the 
Curl Curl Creek catchment, 
southeast of the intersection of 
Warringah Road and Wakehurst 
Parkway. 

Giant 
Burrowing 
Frog 

Heleioporus 
australiacus 

Vulnerable Vulnerable  Medium: Suitable habitat resources 
available within the Project footprint 

Powerful 
Owl 

Ninox strenua  Vulnerable  High:  Suitable foraging habitat, 
within the Project footprint and 
would form part of a much larger 
home range.  Observed during 
Stage 1 and Stage 2 EIS surveys. 

Barking Owl Ninox connivens  Vulnerable  High:  Suitable foraging habitat 
within the Project footprint. 

Masked 
Owl 

Tyto 
novaehollandiae 

 Vulnerable  High:  Suitable foraging habitat 
within the Project footprint. 

Sooty Owl Tyto tenebricosa  Vulnerable  High:  Suitable foraging habitat 
within the Project footprint. 

Swift Parrot Lathamus 
discolor 

Endangered Endangered  High:  Suitable foraging habitat 
within the construction footprint, 
however suitable habitat is limited in 
its extent within the Project footprint 
and restricted to flowering Eucalypts 
between April and September.  
Observed during the Stage 1 and 
Stage 2 EIS surveys. 

Eastern 
Bentwing-
bat 

Miniopterus 
schreibersii 
oceanensis 

 Vulnerable  Medium: Foraging resources within 
the Project footprint.  Recorded 
during EIS surveys. 

Grey-
headed 
Flying-fox 

Pteropus 
poliocephalus 

Vulnerable Vulnerable  High:  Foraging resources within 
the Project footprint.  Observed 
during preparation of the State 1 
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Common 
name 

Scientific 
name 

EPBC Act TSC Act  Habitat utilisation within 
Project footprint 
and 2 EIS and pre-construction 
surveys. 

Gang-gang 
Cockatoo 

Callocephalon 
fimbriatum 

 Vulnerable  High:  Suitable foraging habitat 
within the construction footprint, 
however suitable habitat is limited in 
its extent within the Project footprint 
and restricted to small stands of 
Allocasuarina. 

Glossy 
Black-
Cockatoo 

Calyptorhynchus 
lathami 

 Vulnerable  High:  Suitable foraging habitat 
within the construction footprint, 
however suitable habitat is limited in 
its extent within the Project footprint 
and restricted to small stands of 
Allocasuarina. 

Varied 
Sitella 

Daphoenositta 
chrysoptera 

 Vulnerable  High:  Likely to occur within the 
Project footprint and utilise foraging 
resources available. 

Little 
Lorikeet 

Glossopsitta 
pusilla 

 Vulnerable  Medium: Suitable habitat 
throughout the Project footprint. 

White-
bellied Sea-
-eagle 

Haliaeetus 
leucogaster 

Migratory   High:  Was observed flying over the 
Project footprint during surveys for 
the Stage 2 EIS. The project 
footprint does not have any suitable 
nesting or hunting sites for this 
species. 

Fork-tailed 
Swift 

Apus pacificus Migratory   Medium:  Suitable foraging habitat 
throughout the Project footprint. 

White-
throated 
Needletail 

Hirundapus 
caudacutus 

Migratory   Medium: Suitable Foraging and 
roosting habitat within the Project 
footprint. 

Little Eagle Hieraaetus 
morphnoides 

 Vulnerable  Medium: Suitable foraging habitat 
throughout the Project footprint. 

Scarlet 
Robin 

Petroica 
boodang 

 Vulnerable  Medium:  Suitable wintering habitat 
within the Project footprint, however 
this is highly restricted. 

Bush 
Stone-
Curlew 

Burhinus 
grallarius 

Endangered   Medium: Suitable habitat resources 
throughout the Project footprint. 

Eastern 
Bristlebird 

Dasyornis 
brachypterus 

Endangered Endangered  Medium:  Suitable habitat 
resources throughout the Project 
footprint 

Diamond 
Firetail 

Stagonopleura 
guttata 

 Vulnerable  Medium:  Suitable foraging and 
roosting habitat throughout the 
Project footprint 

Eastern 
Pygmy 
possum 

Cercartetus 
nanus 

 Vulnerable  High:  Suitable habitat and hollow 
resources available within the 
Project footprint. 

Eastern 
False 
Pipistrelle 

Falsistrellus 
tasmaniensis 

 Vulnerable  Medium: Foraging and roosting 
resources within the Project 
footprint. 

Southern 
Brown 
Bandicoot 

Isodon obesulus 
obesulus 

Endangered Endangered  High:  Suitable foraging habitat 
within the Project footprint. 

Spotted-
tailed Quoll 

Dasyurus 
maculatus 

Endangered Vulnerable  Medium: Suitable foraging habitat 
within the Project footprint. 
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Common 
name 

Scientific 
name 

EPBC Act TSC Act  Habitat utilisation within 
Project footprint 

Little 
Bentwing-
Bat 

Miniopterus 
australis 

 Vulnerable  Medium: Foraging resources within 
the Project footprint. 

Eastern 
Freetail-Bat 

Mormopterus 
norfolkensis 

 Vulnerable  Medium: Foraging and roosting 
resources within the Project footprint 

Southern 
Myotis 

Myotis 
macropus 

 Vulnerable  Medium: Foraging and roosting 
resources within the Project 
footprint. 

Yellow-
Bellied 
Glider 

Petaurus 
australis 

 Vulnerable  Medium:  Limited suitable habitat 
present within the Project footprint. 

New-
Holland 
Mouse 

Pseudomys 
novaehollandiae 

 Vulnerable  High: Foraging and nest resources 
available on site. 

Yellow-
Bellied 
Sheathtail-
Bat 

Saccolaimus 
flaviventris 

 Vulnerable  Medium: Foraging and roosting 
resources within the Project 
footprint. 

Greater 
Broad-
Nosed Bat 

Scoteanax 
rueppellii 

   Medium: Foraging and roosting 
resources within the Project 
footprint. 

Long-nosed 
Potoroo 

Potorous 
tridactylus 
tridactylus 

Vulnerable Vulnerable  Medium: Potential habitat 
resources available within the 
project footprint. 

Koala Phascolarctos 
cinereus 

Vulnerable Vulnerable  Medium: Limited foraging and 
habitat resources within the Project 
footprint. 

Rosenbergs 
Goanna 

Varanus 
rosenbergi 

 Vulnerable  Medium:  Suitable foraging habitat 
within the construction footprint, 
however this is limited to areas 
adjacent to intact native vegetation. 

 

5.6 Wildlife Connectivity Corridors 
Maintaining habitat connectivity is important for the movement and dispersal of native fauna 
and flora.  The Project is located within a Priority 1 Vegetation Corridor (Smith and Smith 
2005), as it connects bushland from Oxford Falls to Manly.  Priority 1 Vegetation Corridors are 
important linkages that require recognition, protection and enhancement through bushland 
rehabilitation or revegetation (Smith and Smith 2005).  The corridor is already affected by the 
proposed Northern Beaches Hospital development and the Connectivity and Network 
Enhancements Project is likely to further exacerbate the impacts on wildlife movement. 

Part of the Project footprint is also identified in the Rapid Fauna Habitat Assessment of the 
Sydney Metropolitan Catchment Management Authority Area (DECC 2008) as habitat of 
‘highest’ fauna value within the Middle Harbour Valley site.  DECC (2008) ranks sites according 
to features such as habitat connectivity, habitat state (or condition), presence of tree hollows 
and below canopy structural attributes.  This is a large site including the upper sections of 
Middle Harbour and adjacent bushland areas from Sugarloaf Bay upstream to the headwaters 
of Middle Harbour Creek in Gordon, St Ives, and Belrose including Garigal National Park.  

5.6.1 Fauna Habitat 

Native vegetation occurs in a number of patches within the highly urbanised landscape.  Better 
quality fauna habitat is found in the larger patches of native vegetation, with lower quality 
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habitat occurring as linear roadside patches of modified vegetation.  The Stage 1 and Stage 2 
EISs verified the presence of fauna habitat features within the Project footprint, which included:  

 Hollow-bearing trees; 

 Coarse woody debris; 

 Bushrock; 

 Feed trees; 

 Bird nests and possum dreys; and 

 Riparian habitat. 

Riparian habitat was identified in the northern section of the Project footprint in a gully, east of 
Wakehurst Parkway, north of Frenchs Forest Road and between the power-line access track 
and Wakehurst Parkway.  This riparian habitat was suitable for Red-crowned Toadlet, on 
sandstone benches with surface water seepage apparent beneath heathy vegetation, with 
dense mats of Coral Fern. Three broad habitat types are available to fauna in the area, as 
summarised in the EISs and Error! Reference source not found. below. 

Table 5-3: Fauna Habitat 

Habitat Type Terrestrial Habitat features 

Roadside 
vegetation 

 Linear strips of modified vegetation along roadsides. Mature canopy trees occur 
over exotic groundcovers that are often frequently mown. 

 Features of value to fauna in this habitat include mature eucalypts for foraging, 
some of which contain hollows that provide roosting and nesting sites for a variety 
of species.  

 Threatened species such as the Grey-headed Flying-fox and Swift Parrot may 
utilise this habitat for foraging.  

 In some areas leaf litter and rocks may provide sheltering habitat and basking sites 
for reptiles.  

 Bandicoots are likely to utilise some managed grassland areas for foraging.  

Shrubby Open 
Forest 

 Moderate to good condition and retains many elements of value to native fauna. 

 Part of larger patches of vegetation. Mature canopy trees over a dense mid-story 
and groundcovers. There is a deep layer of leaf litter and numerous fallen logs.  

 Rock outcrops east of Wakehurst Parkway. 

 This habitat is suitable for a number of threatened fauna including the Powerful 
Owl, Red-crowned Toadlet, Grey-headed Flying-fox and micro-chiropteran bats. 

Aquatic Habitat  Natural drainage patterns have been altered by drains and stormwater systems.  

 Riparian vegetation is mostly exotic species (e.g. privet species), which has 
resulted in erosion as groundcovers are no longer present.  

 Aquatic habitat within and adjacent to the Project footprint is degraded.  

 Trefoil Creek and Curl Curl Creek and tributaries provide suitable resources for a 
number of fauna species including the threatened Red-crowned Toadlet. 

 
No 'potential' or 'core' Koala habitat as defined by the State Environmental Planning Policy No. 
44, was identified within the Project footprint within the Stage 1 or Stage 2 EISs. 

5.7 Groundwater dependant ecosystems 
The presence of potential Groundwater Dependent Ecosystems (GDE) was considered in the 
Stage 1 and Stage 2 EISs in relation to the NSW State Groundwater Dependent Ecosystems 
Policy (DLWC 2002). The GDE with the most relevance to the Project is ‘terrestrial vegetation’ 
where forest or woodland may be sustained, either permanently or periodically by shallow 
groundwater that discharges to local creeks or rivers (Office of Water 2012).  
 
Groundwater seepage from clay capping and clay lenses in the sandstone up slope is likely to 
provide wetter soil conditions important for breeding in the Red-crowned Toadlet habitat at the 
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headwaters of streams, i.e. remnant vegetation in the gully, east of Wakehurst Parkway, north 
of Frenchs Forest Road) and remnant vegetation, east of Wakehurst Parkway, south of 
Warringah Road.  
 
Vegetation within and adjacent to the Project footprint is likely to have low or only partial 
dependence on groundwater during low rainfall or drought periods.  
 
As stated in the Stage 1 and Stage 2 EISs, no GDEs occur within the Project footprint 
according to the Groundwater Dependent Ecosystems Atlas (BOM 2014). 
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6 Environmental aspects and impacts 

6.1 Construction activities 

Key aspects of Stage 1 and Stage 2 construction activities, which could result in impacts to  
flora and fauna include: 

 clearing of native vegetation and habitat; 

 stockpile / compound road construction; 

 works around and within watercourses; 

 removal of dead wood, in-stream woody debris and dead trees; 

 noise impacts; 

 general earthworks near vegetation, resulting in disturbance of soils, erosion and the 
mobilisation of sediment; 

 vehicular movements; and 

 open excavation works. 

Refer also to the Environmental Aspects and Impacts Register included in Appendix A3 of the 
CEMP. 

6.2 Ecological impacts 

Potential ecological impacts associated with the Stage 1 and Stage 2  construction activities 
include: 

 loss of vegetation and habitat; 

 impacts on threatened species and their habitats; 

 habitat fragmentation and loss of wildlife connectivity; 

 injury and mortality of fauna; 

 invasion of exotic species, weeds, pests and pathogens; 

 impacts due to noise, vibration and light; and 

 cumulative impacts. 

More details on these impacts are provided in the sections below.  The mitigation and 
management measures, provided in Table 7-1 and Table 7-2 for Stage 1 and Stage 2 aim to 
minimise these potential impacts. 

6.2.1 Loss of vegetation and habitat 

Table 6-1 provides a summary of the expected loss of vegetation and habitat associated with 
Stage 1 and Stage 2 construction activities.  It is estimated 12.97 hectares of vegetation will 
be removed for Stage 1 and 2 construction activities.  This included up to 1.5 hectares of 
Duffys Forest EEC. 

 Table 6-1 Stage 1 and Stage 2 Loss of vegetation and habitat 

Vegetation Type Stage 1 
(hectares) 

Stage 2 
(hectares) 

Sydney Ironstone Bloodwood‐Silvertop Ash Forest 
(Duffys Forest EEC) 

0.4  1.1  

Coastal Enriched Sandstone Dry Forest  0.51  0 

Planted natives  1.8  4.3  
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Vegetation Type Stage 1 
(hectares) 

Stage 2 
(hectares) 

Urban exotic/native weed complex  2.66  1.4  

Highly disturbed vegetation  0  0.8 

Total  5.37  7.6 

 

Vegetation clearing is also likely to affect threatened fauna habitat, such as hollow-bearing 
trees.  The exact extent of clearing, and associated impacts, will depend on the detailed design 
and construction methods. 

Indirect impacts on vegetation and habitat arising from clearing and fragmentation may also 
occur.  Indirect impacts may include increased edge effects, modification of habitat condition 
and structure, and loss of, or reduction in area of buffer zones. 

6.2.2 Threatened flora and fauna 

The construction impact area contains potential habitat for a number of threatened flora and  
fauna species as detailed in Table 6-2. 

Table 6-2  Threatened Flora and Fauna Species in the Stage 1 and Stage 2 Project Footprint  

Stage Threatened Flora Threatened Fauna 

Stage 1 23 34 

Stage 2 17 32 

The Stage 1 and 2 EISs found that there is likely to be a significant impact on one threatened 
fauna species, Red-crowned Toadlet (Pseudophryne australis), which will require offsetting.  
There is unlikely to be significant impacts on any other threatened species as a result of the 
Project, provided mitigation measures in Section 7 are implemented. 

6.2.3 Red-crowned Toadlet habitat 

The Red-crowned Toadlet was identified  during field surveys undertaken for the Stage 2 EIS. 
An individual was heard calling from a drainage line southeast of the intersection of Warringah 
Road and Wakehurst Parkway which forms part of the Curl Curl Creek catchment. Suitable 
foraging and breeding habitat also occurs at this site. 

Investigations at this location determined potential breeding habitat is likely to have a low 
dependence on groundwater (as the groundwater flows are very small compared to surface 
flows) and is therefore unlikely to be vulnerable to changes in groundwater resulting from the 
Stage 2 Project. 

Stage 1 of the Project will require the removal of a small amount of potential habitat for the 
Red-crowned Toadlet adjacent to Wakehurst Parkway.  Construction of the project in this area 
is unlikely to directly impact on the headwaters of Trefoil Creek as ground disturbing activities 
during construction will be largely confined to an area within the road corridor, sited roadside 
of an existing retaining wall on the north-western extents of the Wakehurst Parkway and 
Frenchs Forest Road intersection.   

6.2.4 Wildlife connectivity and habitat fragmentation 

The extent and quality of the vegetated corridor will be further reduced by the Project, with the 
expansion of roads and the associated reduction in width and extent of vegetation patches in 
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the vicinity of the Project.  However this is not likely to result in a significant impact to 
threatened fauna due to the physical barrier already presented by the existing road network.  

The fauna connectivity will aim to address the further fragmentation of habitats within the 
vicinity of the project, with a secondary aim of minimising harm to fauna by reducing the 
likelihood of fauna entering the road corridor. 

6.2.5 Injury and mortality 

Injury and mortality to fauna species is possible during construction, particularly during habitat 
removal when fauna may be forced to move.  Habitat clearing may result in an increase in 
ground-dwelling mammals, reptiles and frogs being injured or killed by vehicles.   

Construction impacts will mainly occur in lower quality fringing habitat, however some hollow-
bearing trees may require removal.  It is expected that fauna will be able to move to safety via 
connected habitat during a two stage clearing process. A Red-crowned Toadlet management 
plan is provided within the Ecological Monitoring Program (Appendix A) and includes the 
requirement to carry out pre-clearing surveys (refer Appendix C) and the identification of 
relocation areas prior to construction. 

6.2.6 Weeds 

The Project is not likely to significantly increase the presence or distribution of weeds in the 
area.  There is, however, the potential for weeds to be spread during vegetation clearance, 
and through the movement of vehicles and machinery.   

6.2.7 Pathogens 

The Project area has the presence of Phytophthora cinnamomi, at one location in the vicinity 
of Trefoil Creek and Wakehurst Parkway (as discussed in section 5.5), although there is no 
evidence of widespread vegetation loss within the Project area.  Infection of native plants by 
P. cinnamomi is listed as a key threatening process both in NSW and nationally.  Ongoing loss 
of understorey species infested with Phytophthora can affect threatened and endangered 
mammal species through the loss of cover, food resources and nesting habitat.   

The Project area has the potential for presence of Myrtle rust. Although vegetation in the 
Project area does not appear to be obviously affected by Myrtle rust, this pathogen can 
indirectly affect threatened fauna species through the loss of cover, food resources and nesting 
habitat. 

The Red-crowned Toadlet as well as other native amphibian species present within the Project 
footprint are susceptible to the amphibian chytrid fungus.  Frog Chytrid is a potentially fatal 
pathogen that can exist dormant on the skin of amphibians, with the growth of fruiting bodies 
resulting in secondary infections that can result in the mortality of the host individual. 

Construction activities associated with the Project have the potential to spread disease through 
vegetation clearance activities and subsequent disposal, and through the movement of 
vehicles and machinery.  The Pathogen and Weed Management Strategy (Appendix B) 
identifies the measures to be implemented to prevent the spread of pathogens as a result of 
the Project. 

6.2.8 Noise, vibration and light 

There is potential for resident native fauna to temporarily avoid habitats directly adjacent to 
the Project during construction, with bat species being particularly sensitive to any change in 
street lighting that may be associated with road upgrades.  Construction of the Project would 
result in a minor reduction in habitat areas not currently affected by light or noise. 
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6.2.9 Key threatening processes 

There are a range of key threatening processes (KTP) listed by the TSC Act, FM Act and 
EPBC Act that require consideration with regard to flora and fauna management. The table 
below, guided by the EIS listed all KTP relevant to the Project. Table 6-3 lists the 12 key 
threatening processes (KTP) of relevance to the Project.  

Table 6-3: Key threatening processes 

Key Threatening 
Process  

Applicability to Stage 1 and Stage 2  

Clearing of native 
vegetation 

The Stage 1 works will result in the loss of approximately 5.37 ha of remnant and planted 
vegetation (which includes 0.4ha of DFEC) and urban exotic/native and weeds. Stage 2 
works will result in the loss of approximately 6.13 hectares of native vegetation (which 
includes 6.1ha of DFEC) and urban exotic/native and weeds. 

Loss of hollow-
bearing trees 

In its final determination for this KTP the NSW Scientific Committee states that in NSW, 
terrestrial vertebrate species that are reliant on tree hollows for shelter and nests include 
at least 46 species of mammal, 81 species of bird, 31 species of reptile and 16 species 
frog. Of these, 40 species are listed as threatened on Schedule 1 and Schedule 2 of the 
TSC Act. This KTP is relevant because a number of species which are known or 
potentially could occur in the Project footprint rely on hollow-bearing trees including, the 
Powerful Owl, the Eastern Freetail-bat and the Southern Myotis.  
A total of 25 HBTs with a total of 67 hollows may be removed as a result of clearing works 
for Stage 1. A total of 31 HBTs with a total of 85 hollows may be removed as a result of 
clearing works for Stage 2. In addition, 3 HBTs with a total of 19 hollows may be removed 
as a result of clearing works within the Ancillary Site Facility footprint. 

Removal of dead 
wood and dead 
trees 
 

The NSW Scientific Committee states that the accelerated and ongoing removal of standing 
dead trees and woody debris on the ground caused by human activity has been recognised 
as a factor contributing to loss of biological diversity (NSW Scientific Committee 2003b). 
This KTP is considered to be relevant as any clearing of remnant native vegetation may 
potentially also result in the loss of dead wood and trees. 

Bushrock removal The final determination for this KTP states that bushrock removal removes and/or disturbs 
habitat of native species, which may find shelter in or under rocks, may use rocks for 
basking, or which grow in rocky areas. Threatened species that have been identified as 
being adversely affected by bushrock removal and that have been identified as either 
present or having habitat in the Project footprint include the Red-crowned Toadlet, Spotted-
Tailed Quoll and the Broad-headed Snake. There may be a minor amount of bushrock 
removal as a result of the Stage 1 and 2 works. 

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

Chytridiomycosis is a fatal disease of amphibians and is caused by a chytrid fungus (NSW 
Scientific Committee 2003a). It is potentially fatal to all native species of amphibian. The 
Red-crowned Toadlet is susceptible to chytridiomycosis and has potential to occur within 
the Project footprint.  
The Stage 1 and 2 EISs considered it is likely that the chytrid fungus is already present 
within the Project footprint so would not be introduced by the Project. However, construction 
activities have the potential to spread disease through vegetation clearance or the 
movement of vehicles and machinery. There are also many other agents that could spread 
the disease as the Project is adjacent to multiple transport corridors and residential areas. 

Invasion and 
establishment of 
exotic vines and 
scramblers 

The final determination for this KTP states that exotic vines and scramblers may act as 
transformer species altering the nature of the environment where they become dominant 
(NSW Scientific Committee 2006a).  Exotic vines and scramblers may smother existing 
vegetation, both in the ground layer and canopy. This alters the light climate in the invaded 
community and may suppress regeneration of native species. This KTP is relevant to the 
Project as Asparagus Fern Asparagus sp. and Moth Vine Araujia serrifera occur.  
If not properly managed these exotic species could spread further throughout remnant 
native vegetation in the Project impact area and immediate surrounds. 

Invasion of native 
plant communities 
by exotic perennial 
grasses 

The final determination for this KTP states that the characteristics of vigorous growth, 
prolific seed production and effective seed dispersal enable many exotic perennial grasses 
to compete strongly with, or in some places displace, native vegetation (NSW Scientific 
Committee 2003b). Exotic perennial grasses may also change the fuel load in plant 
communities.  
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Key Threatening 
Process  

Applicability to Stage 1 and Stage 2  

The changed structure and fire regimes of the habitat are likely to adversely affect both 
native vertebrate and invertebrate fauna. This KTP may be relevant because there are a 
number of exotic perennial grass species that are listed in the final determination that were 
recorded within the Project footprint including; Pampas Grass Cortadeira selloana, Panic 
Veldtgrass Ehrharta erecta, Paspalum Paspalum dilatatum and Kikuyu Pennisetum 
clandestinum. If not properly managed these exotic species could spread further 
throughout remnant native vegetation in the Project impact area and immediate surrounds. 
 

Invasion, 
establishment and 
spread of Lantana 
Lantana camara 

The final determination for this KTP states that Lantana camara readily invades disturbed 
sites and communities. Various types of sclerophyll woodlands, sclerophyll forests, 
rainforests and dry rainforests are all susceptible to Lantana establishment, although in 
communities with a naturally dense canopy, Lantana colonisation may be heavily 
dependent on and limited to disturbance zones, edges, and canopy breaks.  
There is a strong correlation between Lantana establishment and disturbance with critical 
factors being disturbance-mediated increases in light and available soil nutrients (NSW 
Scientific Committee 2006b). Lantana is a common weed within the Project footprint and 
thus this KTP is also relevant to the proposal. If not properly managed this exotic species 
could spread further throughout the Project impact area and immediate surrounds. 

Invasion and 
establishment of 
Scotch Broom 
Cytisus scoparius 

The final determination for this KTP states that Cytisus scoparius competes strongly with 
native vegetation reduces recruitment of seedlings and growth of understorey species 
(NSW Scientific Committee 2007). The species is patchy in its distribution within the Project 
footprint and occurs in small and localised infestations.  If not properly managed this 
species may spread to adjacent areas.  

Invasion of native 
plant communities 
by African Olive 
Olea europaea L. 
subsp. cuspidata 

The final determination for this KTP states that the main ecological impact and threat posed 
by African Olive is through its ability to form a dense mid-canopy in native vegetation 
communities (NSW Scientific Committee 2010). Dense shading from African Olive 
dramatically reduces light levels which prevents the establishment and growth of native 
grasses and herbs and the establishment of over-storey trees such as Eucalypts.  
The establishment of native understorey plants is also adversely impacted in the root zone 
area beyond the African Olive crown.  The species is prevalent throughout the Project 
footprint, and if not managed appropriately, in accordance with this plan, may spread to 
adjacent areas. 

Invasion of native 
plant communities 
by Bitou Bush 
Chrysanthemoides 
monilifera 

The final determination of this KTP states that Chrysanthemoides monilifera can become 
the overwhelming dominant in invaded ecological communities threatens all communities 
within the area of potential distribution (NSW Scientific Community 1999).  
In the case communities at risk include dune grasslands and heathland, heathlands on 
headlands, scrub sclerophyll woodland and forest, and, littoral rainforest. Subspecies 
monilifera is a threat to a range of woodlands and forest.  The species is patchy in its 
distribution within the Project footprint and occurs in small and localised infestations.  If not 
properly managed this species may spread to adjacent areas.  
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7 Environmental management measures 
A range of environmental requirements and environmental management measures are 
specified in the Stage 1 EIS and SPIR, the Stage 2 EIS and Submissions Report, the Stage 1 
and Stage 2 CoAs, RMS documents and have been based on recent experience on similar 
road projects.  

The environmental requirements and environmental management measures that address 
potential impacts on flora and fauna during Stage 1 construction are provided in Table 7-1. 
The environmental requirements and environmental management measures that address 
potential impacts on flora and fauna during Stage 2 construction are provided in Table 7-2. 

Table 7-1 and 7-2 also provide the timing for each environmental management measure during 
the respective stage, a source and/or reference and the responsibility for implementation. 
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Table 7-1: Stage 1 flora and fauna management measures 

Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

GENERAL BIODIVERSITY IMPACTS 

FF1 a Construction Flora  and  Fauna  Management  Plan to  detail  how 
construction  impacts  on ecology  will  be  minimised  and  managed.  
The Plan  shall be  endorsed by  an  appropriately qualified and  
experienced ecologist  and  in  consultation  with  NOW and  the  
Council, and  shall  include,  but not  necessarily  be  limited  to: 

(i)  plans for  impacted  and adjoining areas  showing vegetation 
communities,  including  riparian areas; important  flora  and  fauna  
habitat  areas, locations  where threatened  species, populations  or 
ecological communities  have been recorded; including  pre-clearing 
surveys to  confirm  the  location  of threatened  flora  and fauna  
species  and  associated  habitat features; 

(ii)  the identification  of areas  to  be cleared  and  details  of 
management  measures  to  avoid residual  habitat  damage or loss  
and  to  minimise  or  eliminate  time  lags  between  the  removal and  
subsequent  replacement  of habitat  such  as: 

(A)  clearing minimisation procedures (including fencing), 

(B)  pre-clearing and  clearing  procedures, 

(C)  removal and relocation  of  fauna  during  clearing, 

(D)  habitat tree  and hollow  bearing  tree  management,  and 

(E)  construction worker education; 

(iii)  rehabilitation details, including  identification  of  flora  species  
and  sources,  and  measures  for the  management  and maintenance  
of rehabilitated  areas; 

(iv)  a Pathogen and  Weed  Management  Strategy,  incorporating  
weed management measures focusing  on  early  identification  of 
invasive  weeds  and  pathogens  (including  but not limited  to  
Batrachochytrium  dendrobatidis,  Phytopthora  cinnamomi  and  
myrtle rust)  and effective  management  controls; 

(v)  a description of  how  the  effectiveness  of these  management  
measures  would be monitored; 

(vi)  a procedure  for  dealing with  unexpected  EEC/threatened 
species  identified  during construction,  including  cessation  of work 
and  notification  of the OEH, determination  of appropriate mitigation 
measures  in  consultation  with  the  OEH (including relevant re-

SPIR 

CoA C28(f) 

 

Pre-construction Project Ecologist 

Environmental 
Coordinator 

This Plan 
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Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

location measures)  and  updating  of  ecological  monitoring  and/or 
biodiversity  offset  requirements; and 

(vii)  mechanism  for  the  monitoring,  review  and amendment  of this  
plan. 

FF2 Training will be provided to all project personnel, including relevant 
sub-contractors on flora and fauna requirements from this plan 
through inductions and toolbox talks, e.g. construction workers shown 
pictures of all threatened flora and fauna with a high likelihood of 
occurrence within the Project footprint: Red-crowned Toadlet, 
Microbats and Powerful Owl as well as cryptic flora; Asterolasia 
elegans, Caladenia tessellate, Cryptostylis hunteriana, Epacris 
purpurascens var. purpurascens, Genoplesium baueri, 
Haloragodendron lucasii, Microtis angusii, Tetratheca glandulosa 

Biodiversity 
Guidelines (RTA 
2011) 

G36 Clause 3.5 

 

Pre-construction 

Construction  

Environmental 
Coordinator 

Section 8.2 Training - 
Induction  

FF3 A suitably qualified project ecologist will be appointed prior to the 
commencement of construction. 

Biodiversity 
Guidelines (RTA 
2011) 

G40 Clause 2.4 

Pre-construction Environmental 
Coordinator 

This Plan 

FF4 Ensure all workers are across the; Pre-clearing Checklist, the Fauna 
Handling and Rescue Procedure, Anticipated Threatened 
Species/EEC Management Procedure and the Unexpected 
Threatened Flora species/EEC Finds Procedure.    

 

Biodiversity 
Guidelines (RTA 
2011) 

 

Construction Project / Site 
Engineers 

Site Supervisors 
/ Leading Hands 

Appendix D Fauna Handling 
and Rescue Procedure 

Appendix E Anticipated 
Threatened Species/ EEC 
Management Procedure 

Appendix F Unexpected 
Threatened Flora 
Species/EEC Finds 
Procedure 

LOSS OF DUFFYS FOREST EEC AND OTHER NATIVE VEGETATION  

FF5 Establish exclusion zones around the areas of Duffys Forest EEC and 
other native vegetation that may be impacted by construction activities 

SPIR Pre-construction 

Construction 

Contractor/s 

Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist  

Sensitive Area Plans 
(Appendix A7 to the CEMP) 

Section 8.2 Training - 
Inductions  

FF6 Locate construction access tracks and ancillary facilities in previously 
cleared/ disturbed areas. 

SPIR Pre-construction 

Construction 

Design team Appendix C Pre-clearing 
checklist 
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Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

Environmental 
Coordinator 

Sensitive Area Plans 
(Appendix A7 to the CEMP) 

Section 8.2 Training - 
Inductions 

FF7 The Stage 1 shall explore options for revegetation, in order to enhance 
wildlife connectivity across the project footprint. Revegetation to utilise 
endemic species sourced from local seed and grown in a local nursery 
if possible. 

SPIR Construction Environmental   
Coordinator 

Urban Design and 
Landscape Plan  

  Appendix I Vegetation 
Management Plan 

THREATS TO THREATENED SPECIES HABITAT 

FF8 Implement sediment and erosion controls in accordance with the Blue 
Book (Landcom, 2004) during construction. 

Biodiversity 
Guidelines (RTA 
2011) 

Construction Contractor/s 

Environmental 
Coordinator 

Soil and Water Quality 
Management Sub Plan 
(Appendix B4 to the CEMP) 

PESCP 

FF9 Nest boxes would be installed in accordance with the RTA 
Biodiversity Guidelines (RTA, 2011). The number and type of nest 
boxes required would be based on the number, quality and size of 
hollows that would be removed. 

SPIR Pre-construction 

Construction 

Project Ecologist Appendix G Nest Box Plan 

 

FF10 Riparian and aquatic habitat would be protected during construction 
works with fencing.  

Biodiversity 
Guidelines (RTA 
2011) 

G36 Clause 4.16 

G40 Clause 2.4 

Construction Site Supervisors 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist  
Appendix D Fauna Handling 
and Rescue Procedure 

 

FF11 Investigate reasonable and feasible options for sustaining moisture in 
Red-crowned Toadlet breeding habitat during and following the 
Project. 

SPIR Pre-construction 

Construction 

 

Roads and 
Maritime 

Environmental 
Coordinator 

Project Ecologist 

Appendix A Ecological 
Monitoring Program 

Detailed Design 

SPREAD OF INVASIVE SPECIES 

FF12 Undertake weed management and control in accordance with the 
Roads and Maritime Biodiversity Guidelines (RTA, 2011) during and 
post-construction. 

CoA C28(f) Construction 

Post-
construction 

Environmental 
Coordinator 

Appendix A Ecological 
Monitoring Program 

Appendix B Weed and 
Pathogen Management 
Strategy 
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Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

CLEARING ACTIVITIES  

FF13 A suitably qualified ecologist will undertake searches in the Project 
footprint for native fauna immediately prior to clearing activities. 
Searches will include nests and large hollow-bearing trees and target 
habitats of the Red Crowned Toadlet and Powerful Owl.  

Biodiversity 
Guidelines (RTA 
2011) 

 

Pre-construction 

Construction 

 

Project Ecologist 

Environmental 
Coordinator 

Appendix D Fauna Handling 
and Rescue Procedure 

FF14 Undertake pre-clearing surveys for threatened plants that could 
potentially occur in the construction impact area.  Any threatened 
plants identified would be managed in accordance with the 
unexpected threatened species finds procedure consistent with the 
Roads and Maritime Biodiversity Guidelines (RTA 2011). 

SPIR 

CoA C28 (f) 

Pre-construction Contractor Appendix C Pre-clearing 
checklist  

Appendix F Unexpected 
Threatened Flora 
Species/EEC Finds 
Procedure 

FF15 Riparian and aquatic habitat would be protected during construction 
works with fencing. 

Biodiversity 
Guidelines (RTA 
2011) 

G36 Clause 4.16 

G40 Clause 2.4 

Construction Site Supervisors 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 

Appendix D Fauna Handling 
and Rescue Procedure 

FF16 Clearing limits will be identified by clearly visible markers placed at 20 
metre intervals on each side of the road formation as shown on the 
Drawings. Sensitive area boundaries will be similarly marked, e.g. 
Duffys Forest EEC, hollow-bearing trees and riparian areas.  

Biodiversity 
Guidelines (RTA 
2011) 

G40 Clause 2.4 

Pre-
Construction 

Project / Site 
Engineers 

Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 

Sensitive Area Plans 
(Appendix A7 to the CEMP) 

FF17 Protective fencing and signage as per G36 (Annexure L) will be 
installed to mark the limits of clearing (i.e. ‘no-go’ areas) surrounding 
the construction footprint will be installed prior to any clearing 
occurring, and routinely inspected. The limits of clearing will be 
consistent with approved Vegetation Mapping.  The limits of clearing 
will be marked in accordance with Guide 2 of the Roads and Maritime 
Biodiversity Guidelines. 

Biodiversity 
Guidelines (RTA 
2011) 

G36 Clause 4.16 

G40 Clause 2.4 

Pre-construction 

Construction 

Project / Site 
Engineers 

Site Supervisors 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 

Sensitive Area Plan 
(Appendix A7 to the CEMP) 

 

INTRODUCTION OF DISEASES 

FF18 Should Phytophthora cinnamomi be identified, follow protocol to 
prevent introduction or spread of Phytophthora cinnamomi and Myrtle 
Rust consistent with Roads and Maritime Biodiversity Guidelines – 
Guide 7 (Pathogen Management) (RTA, 2011) during construction.  
The protocols used should be either the Sydney Region Pest 
Management Strategy or Best Practice Guidelines for Phytophthora 

SPIR 

CoA C28(f) 

Construction Environmental 
Coordinator 

Project Ecologist 

Appendix A Ecological 
Monitoring Program 

Appendix B Weed and 
Pathogen Management 
Strategy 

 



Northern Beaches Hospital – Connectivity and Network Enhancements Project 
Flora and Fauna Management Sub Plan Page 40 

Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

cinnamomi (DECC, 2008) and the DPI hand-out prepared for Myrtle 
Rust response 2010-11: Preventing spread of Myrtle Rust in bushland 
or the Interim Management Plan for Myrtle Rust in Bushland (OEH, 
2011). 

FF19 Where required implement measures to prevent the spread of chytrid 
fungus in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA, 2011) including the hygiene protocol standards for 
the control of disease in frogs. 

SPIR Construction Environmental 
Coordinator 

Project Ecologist 

Appendix A Ecological 
Monitoring Program 

Appendix B Weed and 
Pathogen Management 
Strategy 

Section 8.2 Training - 
Inductions 

HABITAT CORRIDOR AND WILDLIFE CONNECTIVITY 

FF20 Undertake revegetation in accordance with RTA Biodiversity 
Guidelines (RTA 2011) and detailed landscape plan prepared for the 
Project. 

SPIR Construction  Environmental 
Coordinator 

 

Urban Design and 
Landscape Plan  

Appendix A Ecological 
Monitoring Program 

FF21 The Wakehurst Parkway/Warringah Road compound revegetation 
works use local native trees, shrubs and groundcovers that occur in 
Duffys Forest EEC. 

SPIR Construction  Environmental 
Coordinator 

 

Urban Design and 
Landscape Plan  

Appendix A Ecological 
Monitoring Program 

FF22 Ensure revegetation use local native trees, shrubs and groundcovers 
that occur in Duffy’s Forest EEC. 

SPIR Construction Environmental 
Manager 

Urban Design and 
Landscape Plan  

IMPACTS ON NATIVE FAUNA AND THEIR HABITAT 

FF23 Identify areas of suitable habitat nearby for release of any fauna 
species encountered during construction in accordance with the 
Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Biodiversity 
Guidelines (RTA 
2011) 

Pre-construction 

Construction 

Project Ecologist Appendix D Fauna Handling 
and Rescue Procedure 

FF24 Restrict use of pesticides to control weeds during and post-
construction, particularly near watercourses and immediately 
before/during wet weather.  

SPIR Construction  

Post-
construction 

Environmental 
Coordinator 

Roads and 
Maritime 

Appendix B Weed and 
Pathogen Management 
Strategy 

Section 8.2 Training - 
Inductions 

FF25 Implement reasonable and feasible measures to prevent pollution of 
waterways and drainage lines in the area downstream of the proposed 
works during and post-construction. 

Biodiversity 
Guidelines (RTA 
2011) 

Construction  

 

Environmental 
Coordinator 

 

Soil and Water Quality 
Management Sub Plan 
(Appendix B4 to the CEMP) 
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Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

FF26 Should bushrock removal be required, it should be replaced in 
suitable areas as part of post-construction restoration in accordance 
with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Biodiversity 
Guidelines (RTA 
2011) 

Construction  

 

Environmental 
Coordinator 

 

Appendix G Nest Box Plan 

 

FF27 Should removal of dead wood and trees be required it should be 
replaced in suitable, adjoining  areas as part of post-construction 
restoration in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA 2011). 

Biodiversity 
Guidelines (RTA 
2011) 

Construction  

 

Environmental 
Coordinator 

 

Appendix G Nest Box Plan 

 

  

FF28 Undertake staged habitat removal of hollow-bearing trees and 
bushrock in accordance with the process described in Guide 4 of the 
Roads and Maritime Biodiversity Guidelines (RTA 2011). A project 
specific EWMS will be developed for clearing and grubbing activities. 

The Clearing EWMS will detail a two stage clearing process that will 
be implemented in all areas supporting identified fauna habitat such 
as hollow bearing trees, habitat trees and bushrock. This process will 
include but not be limited to: 

 Non-habitat trees will be removed before habitat trees, allowing 
fauna an opportunity to move from the habitat trees;  

 Habitat trees will be retained for a minimum of one night after 
initial clearing; and 

 In the event that a hazardous habitat tree is identified (a risk to 
the safety of workers and/or flora and fauna), an assessment will 
be undertaken to identify any need for removal of the habitat tree 
prior to the minimum requirements stipulated above. This 
assessment will be undertaken with the Project Ecologist, the 
Clearing contractor, FYJV Environmental Manager, FYJV Safety 
Manager and the ER. If the tree is deemed a hazard to safety the 
following actions may be taken: 

 Removal of the tree immediately (if there is low risk to injury of 
wildlife during felling), 

 Removal of the tree within 24hrs of initial clearing if there is a 
high potential for fauna occupation. 

 Establishment of an exclusion zone around the tree, and 
felling 24hrs after initial clearing (if there is a high potential for 
significant fauna occupation and a high risk of injury to fauna 
during felling). 

Dead or hazardous trees identified on the clearing boundary or with 
the potential to cause construction and/or operational safety concerns 

Biodiversity 
Guidelines (RTA 
2011) 

Construction  

 

Environmental 
manager 

Safety Manager 

 

Appendix C Pre-clearing 
checklist 

Sensitive Area Plans 
(Appendix A7 to the CEMP) 
Appendix G Nest Box Plan 
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Stage 1 
ID 

Stage 1 Measure / Requirement Reference  When to 
implement 

Responsibility Where addressed 

will be subject to an assessment for removal. If the tree is deemed too 
unsafe to remain it will be felled following the initial clearing front in 
accordance with approved clearing methodologies. If the tree is 
identified as a habitat tree and compensatory habitat assessments 
(i.e. additional nest boxes) will be investigated and implemented 
where required. 

FF29 Avoid impacts on potential Koala habitat in ESU 4 and avoid the 
removal of Koala feed trees wherever reasonable and feasible. 

SPIR N/A N/A Impacts to ESU 4 are no 
longer proposed 

FF30 Cover open trenches at the end of each shift where practicable to 
avoid inadvertent fauna trapping. Remove any fauna trapped in 
excavations / trenches and contact the relevant local fauna care group 
/ veterinarian, as appropriate. 

Biodiversity 
Guidelines (RTA 
2011) 

Construction Project Ecologist 

Environmental 
Coordinator 

Appendix D Fauna Handling 
and Rescue Procedure 

FF31 Monitoring of the Red-crowned Toadlet habitat would be undertaken 
prior to and during construction to determine the potential for, or 
realisation of, any groundwater impacts on the habitat.  

 

SPIR Pre-construction 

Construction 

Environmental 
Manager 

Project Ecologist 

Appendix A Ecological 
Monitoring Program 

 

IMPACTS ON THREATENED FLORA 

FF32 The measures identified in the Fauna Handling and Rescue 
Procedure (Appendix D) will be implmented. 

Biodiversity 
Guidelines (RTA 
2011) 

G40 Clause 2.4 

Construction Project Ecologist 

Environmental 
Coordinator 

Appendix D Fauna Handling 
and Rescue Procedure 

PROJECT REFINEMENTS 

FF33 Any works required outside the construction footprint will be referred 
to Roads and Maritime and the ER for advice on further assessment 
and approval requirements 

Biodiversity 
Guidelines (RTA 
2011) 

G40 Clause 2.2 

Construction Project / Site 
Engineers 

Environmental 
Coordinator 

Project Approval 
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Table 7-2: Stage 2 Flora and fauna management measures  

Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

GENERAL BIODIVERSITY IMPACTS 

FF34 

Sensitive Area Plans will be developed and will show riparian areas, 
important flora and fauna habitat areas, locations of threatened 
species, populations or ecological communities which been recorded 
in or adjacent to the Project footprint to be retained and noted as an 
environmental protection zone during construction works. The 
Sensitive Area Plans will be available as a reference tool for the 
construction team and will be used during development of an EWMS.  

Stage 2 CoA 
D28(f) 
 
Submissions 
Report 

 

Pre-construction 

Construction 
 

Environmental 
Coordinator 
Project Ecologist 

Sensitive Area Plans 
(Appendix A7  
to the CEMP) 
 

FF35 

Training will be provided to all project personnel, including relevant 
sub-contractors on flora and fauna requirements from this plan 
through inductions and toolbox talks, e.g. construction workers 
shown pictures of all threatened flora and fauna with a high 
likelihood of occurrence within the Project footprint: Red-crowned 
Toadlet, Microbats and Powerful Owl as well as cryptic flora; 
Asterolasia elegans, Caladenia tessellate, Cryptostylis hunteriana, 
Epacris purpurascens var. purpurascens, Genoplesium baueri, 
Haloragodendron lucasii, Microtis angusii, Tetratheca glandulosa 

Biodiversity 
Guidelines (RTA 
2011) 
G36 Clause 3.5 
  

Pre-construction 

Construction 

 

Environmental 
Coordinator 

Section 8.2 Training -  
Induction  

FF36 
A suitably qualified project ecologist will be appointed prior to the 
commencement of construction. 

Biodiversity 
Guidelines (RTA 
2011) 
G40 Clause 2.4 

Pre-construction 
Environmental 
Coordinator This Plan 

FF37 

Ensure all workers are across the; Pre-clearing Checklist, the 
Fauna Handling and Rescue Procedure, Anticipated Threatened 
Species/EEC Management Procedure and the Unexpected 
Threatened Flora species/EEC Finds Procedure.    

Biodiversity 
Guidelines (RTA 
2011) 
 

Construction 

Project / Site 
Engineers 
Site Supervisors 
/ Leading Hands 

Appendix D Fauna Handling 
and Rescue Procedure 
Appendix E Anticipated 
Threatened Species/ EEC 
Management Procedure 
Appendix F Unexpected 
Threatened Flora 
Species/EEC Finds 
Procedure 

LOSS OF DUFFYS FOREST EEC AND OTHER NATIVE VEGETATION 

FF38 
Establish exclusion zones around the areas of Duffys Forest EEC 
and other native vegetation that may be impacted by construction 
activities 

Submissions 
Report 

Pre-construction 
Construction 

Contractor/s 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist Sensitive Area 
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Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

Plans (Appendix A7 to the 
CEMP) 
Section 8.2 Training - 
Inductions  

FF39 
Locate construction access tracks and ancillary facilities in 
previously cleared/ disturbed areas. 

Submissions 
Report 

Pre-construction 
Construction 

Design team 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 
Sensitive Area Plans 
(Appendix A7 to the CEMP) 
Section 8.2 Training - 
Inductions 

FF40 

Excavations in proximity to retained trees which may impact the 
critical root zone will be carried out in accordance with the Protocol 
for Working Around Trees in consultation with a suitably qualified 
and experienced arborist to ensure roots are not damaged in a way 
that could detrimentally affect tree health. 

Submissions 
Report 

Construction 
Site Supervisors 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 

FF41 

Detailed design would aim to minimise impacts on DFEC, Red-
crowned Toadlet habitat and other moderate to good condition 
native vegetation. Any residual impacts on DFEC and Red-crowned 
Toadlet habitat will be offset in accordance with the NSW offset 
principles for major projects (state significant development and 
state significant infrastructure) (OEH, 2013). Offsets that conserve 
DFEC and Red-crowned Toadlet habitat should be the first priority 

Submissions 
Report 

Design 
Design Team 
RMS 

 
Design Report 

THREATS TO THREATENED SPECIES HABITAT 

FF42 
Implement sediment and erosion controls in accordance with the 
Blue Book (Landcom, 2004) during construction. 

Biodiversity 
Guidelines (RTA 
2011) 
Submissions 
Report  

Construction 
Contractor/s 
Environmental 
Coordinator 

Soil and Water Quality 
Management Sub Plan 
(Appendix B4 to the CEMP) 
PESCP 

FF43 

Nest boxes will be installed in accordance with the RTA Biodiversity 
Guidelines (RTA, 2011). The number and type of nest boxes 
required will be based on the number, quality and size of hollows 
that will be removed. 

Submissions 
Report  

Pre-construction 
Construction 

Project Ecologist Appendix G Nest Box Plan 

FF44 
Riparian and aquatic habitat would be protected during construction 
works with fencing. 

Biodiversity 
Guidelines (RTA 
2011) 

Construction 
Site Supervisors 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 
Appendix D Fauna Handling 
and Rescue Procedure 
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Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

G36 Clause 
4.16 
G40 Clause 2.4 

FF45 
Investigate reasonable and feasible options for sustaining moisture 
in Red-crowned Toadlet breeding habitat during and following the 
Project. 

Submissions 
Report 

Pre-construction 
Construction 
 

RMS 
Environmental 
Coordinator 
Project Ecologist 

Appendix A Ecological 
Monitoring Program 
Detailed Design 

CLEARING ACTIVITIES 

FF46 

A suitably qualified ecologist will undertake searches in the Project 
footprint for native fauna immediately prior to clearing activities. 
Searches will include nests and large hollow-bearing trees and 
target habitats of the Red Crowned Toadlet and Powerful Owl. 

Stage 2 CoA 
D20 
Biodiversity 
Guidelines (RTA 
2011) 
 

Pre-construction 
Construction 
 

Project Ecologist 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 

FF47 

Undertake pre-clearing surveys for threatened flora and fauna 
(including the Powerful Owl and Redcrowned Toadlet) and 
associated habitat features to confirm the location of these in the 
construction impact area.  Any threatened plants or fauna identified 
would be managed in accordance with the unexpected threatened 
species finds procedure consistent with the Roads and Maritime 
Biodiversity Guidelines (RTA 2011). 

Stage 2 CoA 
D20 
 
Submissions 
Report 

Pre-construction Contractor 

Appendix C Pre-clearing 
checklist 
Appendix E Anticipated 
Threatened Species/ EEC 
Management Procedure 
Appendix F Unexpected 
Threatened Flora 
Species/EEC Finds 
Procedure 

FF48 

Clearing limits will be identified by clearly visible markers placed at 
20 metre intervals on each side of the road formation as shown on 
the Drawings. Sensitive area boundaries will be similarly marked, 
e.g. Duffys Forest EEC, hollow-bearing trees and riparian areas.  

Biodiversity 
Guidelines (RTA 
2011) 
G40 Clause 2.4 

Pre-Construction 

Project / Site 
Engineers 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 
Sensitive Area Plans 
(Appendix A7 to the CEMP) 
Appendix E Anticipated 
Threatened Species/ EEC 
Management Procedure 
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Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

FF49 

Protective fencing and signage as per G36 (Annexure L) will be 
installed to mark the limits of clearing (i.e. ‘no-go’ areas) 
surrounding the construction footprint will be installed prior to any 
clearing occurring, and routinely inspected. The limits of clearing 
will be consistent with approved Vegetation Mapping.  The limits of 
clearing will be marked in accordance with Guide 2 of the Roads 
and Maritime Biodiversity Guidelines. 

Biodiversity 
Guidelines (RTA 
2011) 
G36 Clause 
4.16 
G40 Clause 2.4 

Pre-construction 
Construction 

Project / Site 
Engineers 
Site Supervisors 
Environmental 
Coordinator 

Appendix C Pre-clearing 
checklist 
Sensitive Area Plans 
(Appendix A7 to the CEMP) 
 

INTRODUCTION OF DISEASES 

FF50 

A Pathogen and Weed Management Strategy, incorporating weed 
management measures focusing on early identification of invasive 
weeds and pathogens (including but not limited to Batrachochytrium 
dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective 
management controls will be developed and implemented. The 
strategy will be consistent with Roads and Maritime Biodiversity 
Guidelines – Guide 7 (Pathogen Management) (RTA, 2011).  Refer 
to the Sydney Region Pest Management Strategy or Best Practice 
Guidelines for Phytophthora cinnamomi (DECC, 2008) and the DPI 
hand-out prepared for Myrtle Rust response 2010-11: Preventing 
spread of Myrtle Rust in bushland or the Interim Management Plan 
for Myrtle Rust in Bushland (OEH, 2011). 

Submissions 
Report 

Pre- Construction 
Environmental 
Coordinator 
Project Ecologist 

Appendix A Ecological 
Monitoring Program  
Appendix B Weed and 
Pathogen Management 
Strategy 
 

FF51 

Where required implement measures to prevent the spread of chytrid 
fungus in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA, 2011) including the hygiene protocol standards for 
the control of disease in frogs. 

Submissions 
Report 

Construction 
Environmental 
Coordinator 
Project Ecologist 

Appendix A Ecological 
Monitoring Program Appendix 
B Weed and Pathogen 
Management Strategy 
Section 8.2 Training - 
Inductions 

HABITAT CORRIDOR AND WILDLIFE CONNECTIVITY 

FF22 

Undertake revegetation in accordance with RTA Biodiversity 
Guidelines (RTA 2011) and detailed landscape plan prepared for 
the Project. Revegetation and landscaping will use local native 
trees, shrubs and groundcovers that occur in DFEC, including 
Allocasuarina trees and nectar-producing trees and shrubs.  

Submissions 
Report 

Construction 
Environmental 
Coordinator 
 

Urban Design and 
Landscape Plan  
Appendix A Ecological 
Monitoring Program  
Appendix I Vegetation 
Management Plan 
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Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

FF53 
The detailed design will aim to minimise vegetation clearing and 
indirect impacts on vegetation within the area mapped by Warringah 
Council as Priority 1 Wildlife Corridor during construction 

CoA B13 
Submissions 
Report 

Construction 
Environmental 
Manager 

Wildlife Connectivity and 
Road Risk Minimisation 
Strategy 

FF54 

Fauna fencing, culverts and rope bridges will be implemented as 
early as possible, informed by the options in the Wildlife Connectivity 
Strategy and in consultation with a suitably qualified and experienced 
ecologist. The final locations of measures will be determined during 
detailed design. 

CoA B13 
Submissions 
Report 

Construction 
Design Team 
Environmental 
Manager 

Wildlife Connectivity and 
Road Risk Minimisation 
Strategy 

FF55 
A monitoring program will be designed and implemented to assess 
the effectiveness of connectivity and roadkill mitigation measures 

Submissions 
Report 

Construction Project Ecologist Appendix A Ecological 
Monitoring Program 

IMPACTS ON NATIVE FAUNA AND THEIR HABITAT 

FF56 
Identify areas of suitable habitat nearby for release of any fauna 
species encountered during construction in accordance with the 
Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Biodiversity 
Guidelines (RTA 
2011)  

Pre-construction 
Construction 

Project Ecologist Appendix D Fauna Handling 
and Rescue Procedure 

FF57 
Implement reasonable and feasible measures to prevent pollution of 
waterways and drainage lines in the area downstream of the 
proposed works during and post-construction. 

Biodiversity 
Guidelines (RTA 
2011)  

Construction  
 

Environmental 
Coordinator 
 

Soil and Water Quality 
Management Plan (Appendix 
B4 to the CEMP) 

FF58 
Should bushrock removal be required, it should be replaced in 
suitable areas as part of post-construction restoration in accordance 
with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Biodiversity 
Guidelines (RTA 
2011)  

Construction  
 

Environmental 
Coordinator 

Appendix I Vegetation 
Management Plan 

FF59 

Should removal of dead wood and trees be required it should be 
replaced in suitable, adjoining areas as part of post-construction 
restoration in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA 2011). 

Biodiversity 
Guidelines (RTA 
2011)  

Construction  
 

Environmental 
Coordinator 
 

Appendix I Vegetation 
Management Plan  
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Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

FF60 

Undertake staged habitat removal of hollow-bearing trees and 
bushrock in accordance with the process described in Guide 4 of 
the Roads and Maritime Biodiversity Guidelines (RTA 2011). A 
project specific EWMS will be developed for clearing and grubbing 
activities. 
The Clearing EWMS will detail a two stage clearing process that will 
be implemented in all areas supporting identified fauna habitat such 
as hollow bearing trees, habitat trees and bushrock. This process 
will include but not be limited to: 
 Non-habitat trees will be removed before habitat trees, allowing 

fauna an opportunity to move from the habitat trees;  
 Habitat trees will be retained for a minimum of one night after 

initial clearing; and 
 In the event that a hazardous habitat tree is identified (a risk to 

the safety of workers and/or flora and fauna), an assessment 
will be undertaken to identify any need for removal of the 
habitat tree prior to the minimum requirements stipulated 
above. This assessment will be undertaken with the Project 
Ecologist, the Clearing contractor, FYJV Environmental 
Manager, FYJV Safety Manager and the ER. If the tree is 
deemed a hazard to safety the following actions may be taken: 

- Removal of the tree immediately (if there is low risk to 
injury of wildlife during felling), 

- Removal of the tree within 24hrs of initial clearing if there 
is a high potential for fauna occupation. 

- Establishment of an exclusion zone around the tree, and 
felling 24hrs after initial clearing (if there is a high potential 
for significant fauna occupation and a high risk of injury to 
fauna during felling). 

- Dead or hazardous trees identified on the clearing 
boundary or with the potential to cause construction and/or 
operational safety concerns will be subject to an 
assessment for removal. If the tree is deemed too unsafe 
to remain it will be felled following the initial clearing front 
in accordance with approved clearing methodologies. If 
the tree is identified as a habitat tree and compensatory 
habitat assessments (i.e. additional nest boxes) will be 
investigated and implemented where required. 

Biodiversity 
Guidelines (RTA 
2011)  
 

Construction  
 

Environmental 
manager 
Safety Manager 
 

Appendix C Pre-clearing 
checklist 
Sensitive Area Plans 
(Appendix A7 to the CEMP) 
Appendix G Nest Box Plan 
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Stage 2 

ID 

Stage 2 Measure / Requirement 

 

Source/ 
Reference  

When to 
Implement 

Responsibility Where addressed  

FF61 

Cover open trenches at the end of each shift where practicable to 
avoid inadvertent fauna trapping. Remove any fauna trapped in 
excavations / trenches and contact the relevant local fauna care 
group / veterinarian, as appropriate. 

Biodiversity 
Guidelines (RTA 
2011)  
 

Construction  
 

Project Ecologist 
Environmental 
Coordinator 

Appendix D Fauna Handling 
and Rescue Procedure 

IMPACTS ON THREATENED FAUNA 

FF62 
Measures identified in the Fauna Handling and Rescue Procedure 
will be implemented. 

Biodiversity 
Guidelines (RTA 
2011)  
 

Construction  
 

Project Ecologist 
Environmental 
Coordinator 

Appendix D Fauna Handling 
and Rescue Procedure 

FF63 

A Red-crowned Toadlet Management Plan will be developed and 
included as part of the Construction Flora and Fauna Management 
Plan. The Plan will include measures to protect and minimise 
impacts to Red-crowned Toadlet habitat during construction (such 
as temporary frog fencing) and protocols for pre-clearing survey 
and the identification of relocation areas prior to construction. 

Submissions 
Report  
 

Construction  
 

Project Ecologist 
Environmental 
Coordinator 

Appendix A Ecological 
Monitoring Program 
Appendix E Anticipated 
Threatened Species/ EEC 
Management Procedure 

FF64 
During the detailed design options for sustaining moisture in Red-
crowned Toadlet breeding habitat would be explored for 
implementation where possible. 

Submissions 
Report 

Pre-construction 
Project Ecologist 
Design Team 

Design Report 
Appendix A Ecological 
Monitoring Program 

FF65 

Consideration of water quality issues that may adversely affect 
Red-crowned Toadlet habitat will be incorporated as part of a 
broader water quality monitoring program developed and 
implemented in consultation with EPA and NOW. The monitoring 
program will include objectives and parameters to determine the 
effectiveness of mitigation measures and will also include 
contingency measures. 

Submissions 
Report  

Construction 
Project Ecologist 
Environmental 
Coordinator 

Water Management Plan 
(Appendix B to the Soil and 
Water Quality Management 
Sub Plan) 
Appendix A Ecological 
Monitoring Program 

PROJECT REFINEMENTS 

FF66 
Any works required outside the construction footprint will be 
referred to Roads and Maritime and the ER for advice on further 
assessment and approval requirements. 

Biodiversity 
Guidelines (RTA 
2011)  
G40 Clause 2.2 
 

Construction  
 

Project / Site 
Engineers 
Environmental 
Coordinator 

Project Approval 
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8 Compliance management 

8.1 Roles and responsibilities 

The FYJV’s Project Team’s organisational structure and overall roles and responsibilities are 
outlined in Section 4.2 of the CEMP.  Specific responsibilities for the implementation of 
environmental controls are detailed in this Plan. 

8.2 Training 

All employees, contractors and utility staff working on site will undergo site induction training 
relating to flora and fauna management issues.  The induction training will address elements 
related to flora and fauna management including: 

 the requirements of this Plan; 

 relevant legislation; 

 specific species likely to be affected by the construction works and how these species 
can be recognised; 

 stockpile location and management measures; 

 fauna rescue requirements; 

 Ecologically sensitive areas e.g. Duffys Forest EEC, riparian areas and Red-crowned 
Toadlet habitat; 

 weed and pathogen control measures; 

 general flora and fauna management measures;  

 ecological monitoring requirements, and 

 specific responsibilities for the protection of flora and fauna. 

Further details regarding staff induction and training are outlined in Chapter 5 of the CEMP. 

8.3 Monitoring and inspections 

Specific ecological monitoring requirements and associated timeframes for flora and fauna 
components are detailed in Appendix A Ecological Monitoring Plan. General requirements and 
responsibilities for monitoring and inspections are documented in Section 8.2 of the CEMP. 

8.4 Auditing 

Audits (both internal and external) will be undertaken to assess the effectiveness of 
environmental controls, compliance with this FFMP, Instrument of Approval and other relevant 
approvals, licenses and guidelines. 

Audit requirements are detailed in Section 8.3 of the CEMP.  

8.5 Reporting 

Reporting requirements and responsibilities are documented in Section 8.3 and Section 8.5 of 
the CEMP.  There are specific reporting requirements associated with additional survey work 
and monitoring including: 

 Results of all pre-clearing surveys (future surveys); 

 Ecological Monitoring (Appendix A); 

 Pathogen and Weed Management (Appendix B); and 

 Nest Box Plan (Appendix G). 
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9 Review and improvement 

9.1 Continuous improvement 

Continuous improvement of this plan will be achieved by the ongoing evaluation of 
environmental management performance against environmental policies, objectives and 
targets for the purpose of identifying opportunities for improvement.  

The continuous improvement process will be designed to: 

 identify areas of opportunity for improvement of environmental management and 
performance; 

 determine the cause or causes of non-conformances and deficiencies; 

 develop and implement a plan of corrective and preventative action to address any non-
conformances and deficiencies; 

 verify the effectiveness of the corrective and preventative actions; 

 document any changes in procedures resulting from process improvement; and 

 make comparisons with objectives and targets. 

9.2 FFMP update and amendment 
The processes described in Chapter 8 and Chapter 9 of the CEMP may result in the need to 
update or revise this Plan.  This will occur as needed and identified during ongoing monitoring.  
Examples where amendment to the plan may be required includes: 

 Not meeting targets in Section 2.3; 

 In response to Reportable Incidents and adoption of additional mitigation measures due 
to non-compliances and/or findings from incident investigation; 

 Unexpected finds which require additional mitigation and/or management measures not 
detailed within this document. 

 Implementation of contingency measures and adaptive management measures. 

Any revisions to this Plan will be in accordance with the process outlined in Section 1.6 of the 
CEMP and as required, be provided to relevant stakeholders for review and comment and 
forwarded to the Secretary of the DP&E for approval. 

A copy of the updated FFMP and changes will be distributed to all relevant stakeholders in 
accordance with the approved document control procedure, refer to Section 10.2 of the CEMP. 
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1 Introduction  

Biosis Pty Ltd was commissioned by Ferrovial York Joint Venture (FYJV) to prepare an Ecological Monitoring 

Program (EMP for the Northern Beaches Hospital Connectivity and Network Enhancement Project (the 

Project).  This EMP has been developed to outline specific measures to be undertaken to monitor the 

effectiveness of prescribed mitigation measures outlined in the Flora and Fauna Management Plan (FFMP) 

(FYJV 2015). 

The Project has been assessed under Part 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A 

Act) and classified as State Significant Infrastructure (SSI).  Infrastructure approval for Stage 1 has been issued 

(SSI-6434) 29 June 2015, and Stage 2 Infrastructure approval (SSI-6622) 25 February 2016 has also been 

issued, both of which are subject to provision of formal Conditions of Approval (CoA).  This EMP has been 

prepared in accordance with these conditions. 

1.1  Project background 

This FEMP has been prepared to address the requirements of: 

 The Concept Proposal and Stage 1 Infrastructure Approval for SSI-6434 and Northern Beaches Hospital 

Road Connectivity and Network Enhancement – Stage 2 Infrastructure Approval for SSI-6622. 

 The recommended mitigation measures listed in the Northern Beaches Hospital – Road Connectivity and 

Network Enhancements Concept Plan and Stage 1 Environmental Impact Statement (EIS) (SMEC, 2014). 

 The recommended mitigation measures listed in the Northern Beaches Hospital – Northern Beaches 

Hospital Connectivity and Network Enhancements Stage 2 Environmental Impact Statement (EIS) (SMEC 2015). 

 Northern Beaches Hospital Connectivity and Network Enhancement Exhibit A- Scope of Works and Technical 

Criteria Appendix D.1 – Additional Environmental Requirements (RMS 2015) 

 All applicable biodiversity legislation.  

This EMP forms an Appendix to the FFMP and draws together monitoring practices recommended 

throughout the FFMP and the associated appendices, with a focus on achieving the Ecological Monitoring 

outcomes identified in CoA Schedule 3 B20.  The following list of appendices within the FFMP (FYJV 2015) have 

been drawn upon and referred to within this document: 

 Appendix B: Pathogen and Weed Management Strategy. 

 Appendix C: Pre-clearing / Ground Disturbance Checklist. 

 Appendix D: Fauna Handling and Rescue Procedure. 

 Appendix E: Anticipated Threatened Species / EEC Management Procedure. 

 Appendix F: Unexpected Threatened Species / EEC Management Procedure. 

 Appendix G: Nest Box Plan. 

1.2 Objectives and scope 

The FFMP and the Scope of Works and Technical Criteria Appendix D.1 – Additional Environmental Requirements 

(RMS 2015) describe and outline measures to be implemented to minimise impacts to ecological values as a 
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result of the Project.  Condition of Approval B20 (SSI-6434) and CoA B14 (SSI-6622) specifies the monitoring 

requirements and objectives to ensure the effectiveness of the Project design and biodiversity mitigation 

measures.  Mitigation and management measures are identified in the FFMP Section 7, with the management 

measures requiring monitoring focusing on the following key themes including: 

 Clearing of native vegetation inclusive of hollow-bearing trees. 

 Nestboxes. 

 Pathogens and weeds. 

 Revegetation and rehabilitation. 

The Instrument of approval SSI-6434 contains CoA specific to ecological monitoring for the Project, with CoA 

B20 stating that - The proponent shall develop an Ecological Monitoring Program to monitor the effectiveness of 

project design and biodiversity mitigation measures implemented as part of the project.  Table 1 identifies the CoA 

relevant to Ecological Monitoring and provides references for where these criteria are addressed within this 

EMP. 

Table 1:  Conditions of Approval relevant to Ecological Monitoring 

CoA 

Number 

Condition requirements Where addressed 

B20 (a) An adaptive monitoring program to assess the effectiveness of design and 

mitigation measures and allow amendment to the measures if necessary. The 

monitoring program shall nominate performance parameters and criteria against 

which effectiveness will be measured, including but not limited to specific species 

such as Long Nosed Bandicoots, in relation to road kill. 

Revision of this EMP 

during annual 

reporting. 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan . 

Road-kill Monitoring 

(this EMP) sections 

2.8, 3.1 and Appendix 

1. 

B20 (b) Mechanisms for developing additional monitoring protocols to assess the 

effectiveness of any additional mitigation measures implemented to address 

additional impacts in the case of design amendments or unexpected threated 

species finds during construction (where these additional impacts are generally 

consistent with the biodiversity impacts identified for the project in the documents 

listed under condition A2). 

Contingency 

measures (this EMP) 

section 4. 

B20 (c) Monitoring shall be undertaken during construction (for construction-related 

impacts) and from opening of the project to traffic (for operation/ongoing impacts) 

until such time as the effectiveness of mitigation measures can be demonstrated to 

have been achieved over a minimum of three successive monitoring periods after 

opening of the project to traffic, unless otherwise agreed by the Secretary. The 

monitoring period may be reduced with the agreement of the Secretary in 

consultation with OEH, depending on the outcomes of the monitoring. 

Section 3.4. 
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CoA 

Number 

Condition requirements Where addressed 

B20 (d) Provision for the assessment of the data to identify changes to habitat usage and 

whether this can be directly attributed to the project including, but not limited to, 

the impacts on the Red- crowned Toadlet as a result of any drainage system 

redesign and peak flow diversion into or away from ESU 5 and Trefoil Creek 

(drainage line 2). 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan 

 

B20 (e) Details of contingency measures that would be implemented in the event of changes 

to habitat usage patterns directly attributable to the construction or operation of 

the project; and provision for annual reporting of monitoring results to the 

Secretary and OEH, or as otherwise agreed by those agencies. 

Contingency 

measures (this EMP) 

section 4. 

B20 (f) The Program shall be submitted to the Secretary for approval no later than six (6) 

weeks prior to the commencement of construction that would result in the 

disturbance of native vegetation, unless otherwise agreed by the Secretary. 

 Compliance Tracking 

Program (Appendix 

A9 of CEMP)   

C28 (f)i) Plans for impacted and adjoining areas showing vegetation communities; 

important flora and fauna habitat areas; locations where threatened species, 

populations or ecological communities have been recorded; including pre-clearing 

surveys to confirm the location of tree hollows, threatened flora and fauna species 

and associated habitat features. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

C28(f)ii) The identification of areas to be cleared and details of management measures to 

avoid any residual habitat damage or loss and to minimise or eliminate time lags 

between the removal and subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

Sensitive area 

mapping. 

C28(f)iv) A Pathogen and Weed Management Strategy, incorporating weed management 

measures focusing on early identification of invasive weeds and pathogens 

(including but not limited to Batrachochytrium dendrobatidis, Phytopthora 

cinnamomi and myrtle rust and effective management controls. 

Pathogen and Weed 

Management 

Strategy (Appendix B 

FFMP) and sections 

2.3 and 3.3 of this 

plan. 

C28(f)v) (v) A description of how the effectiveness of these management measures would be 

monitored. 

This plan. 

 

The Instrument of approval SSI-6622 contains CoA specific to ecological monitoring for the Project, with CoA 

B14 stating that - The proponent shall develop and implement an Ecological Monitoring Program to monitor the 
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effectiveness of project design and biodiversity mitigation measures implemented as part of the project. The 

program must be developed by a suitably qualified and experienced ecologist in consultation with OEH and Council.  

Table 1 identifies the CoA relevant to Ecological Monitoring and provides references for where these criteria 

are addressed within this EMP. 

Table 2:  Conditions of Approval relevant to Ecological Monitoring 

CoA 

Number 

Condition requirements Where addressed 

B14 (a) an adaptive monitoring program to assess the effectiveness of design and 

mitigation measures and recommend amendment to the measures if necessary. 

The monitoring program must nominate performance parameters and criteria 

against which the effectiveness of these measures will be evaluated, including but 

not limited to specific species such as the Long Nosed Bandicoot; 

Revision of this EMP 

during annual 

reporting. 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan . 

Road-kill Monitoring 

(this EMP) sections 

2.8, 3.1 and Appendix 

1. 

Nest box monitoring 

(Nestbox 

Management 

Strategy, Biosis 

2015d) 

Long-nosed 

Bandicoot Monitoring 

as part of EMP. 

B14 (b) Mechanisms for developing additional monitoring protocols to assess the 

effectiveness of any additional mitigation measures implemented to address 

additional impacts in the case of design amendments or unexpected threated 

species finds during construction (where these additional impacts are generally 

consistent with the biodiversity impacts identified tor the project in the documents 

listed under condition A 1 ) 

Contingency 

measures (this EMP) 

section 4. 

B14 (c) Monitoring during construction (for construction-related impacts) and from opening 

of the project to traffic (for operation/ongoing impacts) until such time as the 

effectiveness of mitigation measures can be demonstrated to have been achieved 

over a minimum of three successive monitoring periods after opening of the project 

to traffic, unless otherwise agreed by the Secretary. The monitoring period may be 

reduced with the agreement of the Secretary in consultation with OEH, depending 

on the outcomes of the monitoring. 

Section 3.4. 
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CoA 

Number 

Condition requirements Where addressed 

B14 (d) Provision for the assessment of the data, including data obtained under the Water 

Management Plan in condition B5, to identify changes to habitat usage and whether 

this can be directly attributed to the project including, but not limited to, the impacts 

on the Red-crowned Toadlet as a result of any drainage system redesign and peak 

flow diversion into or away from ESU 8 and ESU 12 and Curl Curl Creek. 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan 

 

B14 (e) Details of contingency measures that would be implemented in the event of changes 

to habitat usage patterns directly attributable to the construction or operation of 

the project; 

Contingency 

measures (this EMP) 

section 4. 

B14 (f) Provision tor annual reporting of monitoring results to the Secretary and OEH, or as 

otherwise agreed by those agencies. 

 Compliance Tracking 

Program (Appendix 

A9 of CEMP)   

D28 (f)i) Plans for impacted and adjoining areas showing vegetation communities, including 

riparian areas; important flora and fauna habitat areas; locations where 

threatened species, populations or ecological communities have been recorded; 

including procedures for preclearing surveys. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

D28(f)ii) the identification of areas to be cleared and details of management measures to 

avoid residual habitat damage or loss and to minimise or eliminate time lags 

between the removal and subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

D28(f)iv) A Pathogen and Weed Management Strategy, incorporating weed management 

measures focusing on early identification of invasive weeds and pathogens 

(including but not limited to Batrachochytrium dendrobatidis, Phytopthora 

cinnamomi and myrtle rust and effective management controls. 

Pathogen and Weed 

Management 

Strategy (Appendix B 

FFMP) and sections 

2.3 and 3.3 of this 

plan. 

D28(f)v) (v) A description of how the effectiveness of these management measures would be 

monitored. 

This plan. 
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1.3    Minor Changes to Ecological Monitoring Program 

Minor changes to the Ecological Monitoring Program may be approved by the Environmental Representative 

consistent with the process identified in Condition C1 (e) of the Minister’s approval and detailed in Section 1.6 

of the Construction Environmental Management Plan. Changes would be proposed in consultation with the 

Project Ecologist.  Changes may: 

 Be editorial in nature e.g. typographical or cross-referencing errors, staff and agency/authority name 

changes; 

 Do not increase the magnitude of impacts on the environment when considered individually or 

cumulatively; and/or 

 Do not compromise the ability of the Stage 1 Project to meet approval or legislative requirements. 

Where the Environmental Representative (ER) deems it necessary, the amended program may be provided to 

relevant stakeholders for review and comment such as OEH. The document may also be forwarded to the 

Secretary of DP&E for approval. 

If the ER is unsure as to whether a proposed amendment can be categorised as minor, the ER will seek advice 

from DP&E prior to endorsing the subject amendments.  
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2. Ecological Monitoring 

Section 7 of the FFMP details the mitigation measures to be implemented for the Project.  The following 

provides outlines for the tasks to be undertaken in the baseline (pre-clearing stage) monitoring to inform 

those measures of the Ecological Monitoring Plan. 

Table 3:  Summary of Project monitoring requirements 

Reference Action Description Timing of action 

Clearing procedure Monitoring 

FFMP section 7, 

Appendix C, 

Appendix D, 

Appendix E and 

Appendix G. 

Removal of hollow-

bearing trees 

Hollow-bearing trees are 

to be removed under the 

supervision of a suitably 

qualified ecologist by 

felling and not with the 

use of an excavator. Each 

hollow-bearing tree will 

be carefully lowered to 

the ground and 

immediately inspected by 

an ecologist for fauna. 

 

The Environment 

Manager (or appointed 

ecologist) is to supervise 

the removal of key fauna 

habitats and relocate any 

healthy resident native 

fauna to adjacent habitat 

and to transfer any 

injured fauna to a wildlife 

carer. 

During clearing operations, 

specifically at least 24 hours 

after the removal of non-

habitat trees and 

understorey vegetation. 
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Reference Action Description Timing of action 

 Monitoring of 

vegetation clearance in 

areas adjacent to 

ecologically sensitive 

areas or vegetation to 

be retained. 

Pre-clearance survey was 

undertaken to document 

the actual extent of native 

vegetation. Following the 

installation of protective 

fencing and signage, on-

going monitoring is to be 

undertaken to ensure no 

accidental clearing is 

undertaken in native and 

derived plant 

communities and 

associated habitat for 

threatened and non-

threatened terrestrial 

biodiversity 

(demonstrates 

avoidance).  

A register of sensitive site 

maps will be maintained. 

Monitoring of vegetation 

clearance to be undertaken: 

1. On a weekly basis 

during construction by 

the on site 

environmental officer.  

2. Immediately after 

construction by the on 

site environmental 

officer. 

 

Nest Box Monitoring 

FFMP Section 7 and 

Appendix G. 

Monitoring of nest 

boxes 

A visual inspection of each 

nest box will be 

undertaken by an 

appropriately trained 

zoologist using a ground-

based nest-box 

surveillance camera or in 

conjunction with a 

qualified arborist if tree 

climbing is required. 

Monitoring of nest boxes to 

be undertaken: 

1. During construction 

2. Immediately after 

construction 

3. At least 6 months to a 

year after construction, 

preferably in summer 

and twice a year for up to 

five years. 
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Reference Action Description Timing of action 

 Nest box maintenance 

regime 

The maintenance regime 

will involve:  

 The removal of pest 

species such as 

common myna, 

common starlings 

and European bees.  

 The replacement of 

fallen, damaged or 

deteriorated nest 

boxes.  

 The repositioning or 

relocation of nest 

boxes that show no 

sign of use after 

several successive 

monitoring periods  

 The removal or 

excess nesting 

material that may 

block access to the 

nest box over time.  

Twice a year until completion 

of the project (operation 

phase), with maintenance 

assessment undertaken 

during nest box monitoring. 

Pathogen and Weed Monitoring 

FFMP Section 7 and 

Appendix B. 

Noxious weed mapping 

will occur prior to 

clearing works.   

Noxious weed mapping 

will occur progressively 

throughout construction 

prior to clearing works in 

each location. Weed 

management will occur 

throughout the extent 

and duration of the 

project in accordance with 

Pathogen and Weed 

Management Strategy. 

Noxious weed mapping to be 

undertaken: 

1. Prior construction. 
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Reference Action Description Timing of action 

 Weed and pathogen 

management measures 

will occur throughout 

the extent and duration 

of the project in 

accordance with this 

plan. 

Pathogen mapping will 

occur progressively 

throughout construction 

when signs of infection 

are evident. Pathogen 

management will occur 

throughout the extent 

and duration of the 

project, with testing to be 

undertaken to confirm 

presence or absence of 

pathogens in medium to 

high risk areas. 

Noxious weed management 

to be undertaken: 

1. Prior construction 

2. During construction 

 

 Weed and pathogen 

management during 

rehabilitation 

Rehabilitated sites. Stabilisation of catchments. 

Red-crowned Toadlet Monitoring 

FFMP section 7, 

Appendix 2 (in this 

document) 

Appendix B, 

Appendix D and 

Appendix E 

Establish monitoring 

sites and collect 

baseline data 

Monitoring sites will be 

selected from within the 

Project (5 impact sites) 

and in the wider locality (1 

control site). 

 

Monitoring will be 

conducted at night during 

optimal conditions along 

a 200m transect within 

each site.  Surveys will be 

undertaken at each site 

over two nights.  Surveys 

will involve listening for 

calling frogs, and using 

call-playback to elicit a call 

response from frogs.  

Active searching of 

suitable habitat will be 

undertaken if no frogs are 

calling during the survey 

period. 

 

To be completed prior to the 

commencement of works.  

Ideally in late winter/early 

spring during or soon after 

rainfall periods. 
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Reference Action Description Timing of action 

FFMP Section 7 and 

Appendix G. 

Monitoring of all impact 

and control sites 

Monitoring will be 

conducted at night during 

optimal conditions along 

a 200m transect within 

each site.  Surveys will be 

undertaken at each site 

over two nights.  Surveys 

will involve listening for 

calling frogs, and using 

call-playback to elicit a call 

response from frogs.  

Active searching of 

suitable habitat will be 

undertaken if no frogs are 

calling during the survey 

period. 

 

To be completed annually.  

Ideally in late winter/early 

spring during or soon after 

rainfall periods. 

Roadkill Monitoring 

FFMP Appendix B and 

section 7 

Roadkill monitoring. Roadkill monitoring 

transects have been 

established within the 

Project footprint at key 

locations at which fauna 

habitat abuts the road 

corridor (Figure 1).  

Transects will be assessed 

by walking along the 

marked transects, with 

observed roadkill to be 

recorded.  Photos of 

roadkill will be taken for 

verification by the Project 

Ecologist to confirm the 

identification of animals 

encountered. 

Roadkill monitoring to be 

undertaken: 

1. Prior construction 

2. During construction 

3. Operational phase 
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Reference Action Description Timing of action 

Microbat Habitat Monitoring 

FFMP Section 7 and 

Appendix C, D, E, F and 

G. 

Microbat Habitat 

Monitoring 

Prior to any disturbances 

of potential microbat 

habitat a Project Ecologist 

is to inspect culverts and 

other potential non-

hollow roost sites one 

week before works are 

undertaken.  Inspections 

will be conducted during 

the day with the use of a 

powerful hand held torch 

to determine whether 

microbats are occupying 

the culverts.  Any signs of 

historical use by 

microbats (e.g. dead 

specimens, bat droppings 

etc.) will also be recorded.   

 

Microbat habitat monitoring 

to be undertaken: 

1. Prior construction 

2. During construction 

Revegetation Monitoring 

Urban Design and 

Landscape Plan 

Revegetation and 

rehabilitation measures. 

Specific rehabilitation 

measures for each 

watercourse will be 

documented in Urban 

Design and Corridor 

Landscape Plan. 

 

 

2.1 Pre-clearing procedures 

Where native vegetation is to be retained adjacent to or within construction sites, protective fencing and 

signage would be installed immediately prior to vegetation clearance in accordance with Australian Standard 

4970 – 2009 Protection of Tree. In addition to fencing area to be marked with: 

 Physical barrier (i.e. barrier mesh) or Flagging to mark individual trees to be retained, if possible, close to 

and/or adjoining the construction zone (yellow tape –habitat trees to be cleared). 

 Signage – indicates areas or trees to be protected. 

The extent of ecologically sensitive areas located adjacent to the works areas and will be shown on relevant 

Sensitive Area Maps and physically delineated on site using protective fencing and signposting.  Protective 

fencing and signposting will be maintained and replaced as required throughout construction.  Signs 

indicating the area is a "SENSITIVE ENVIRONMENTAL AREA" will be clearly and securely affixed to the fencing. 

The sensitive areas include: 

 Threatened species habitat as pre-construction survey report. 
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 Duffys Forest EEC. 

 Riparian Areas. 

 Habitat features e.g. hollow-bearing trees. 

These areas identified as have been mapped in Appendix H of the FFMP and vegetation protection and 

management procedures have been outlined in Section 7 of the FFMP.  

Monitoring will be undertaken to ensure these areas are retained will form the basis of the monitoring of 

predicted and actual vegetation removal, in accordance with monitoring actions in Section 3.3. 

2.2 Nest box installation 

A Nest Box Plan for the Project has been developed as Appendix G to the FFMP to outline specific measures 

to be undertaken to offset the impacts of vegetation clearance required for the Project on native hollow-

dependent fauna.  

As part of the Nest Box Plan, tree hollows within the Project footprint have been located and catalogued to 

develop specific measures to be undertaken to offset the impacts of vegetation clearance on native hollow-

dependant fauna.   

Within the Project footprint 59 hollow-bearing trees have been identified, however potential design 

refinements may result in a reduction of hollow-bearing trees required to be removed during construction, 

ensuring minimisation of impacts to hollow dependant fauna.  Cataloguing of hollow bearing trees during 

clearance of vegetation will identify and validate the potential impacts to hollow dependant fauna, and result 

in a reduction in the number of nestboxes required as offsets for vegetation clearance. 

Nest box installation is recommended for all tree hollows that will be lost as a result of vegetation clearance 

for the Project.  The requirements for the installation of nest boxes defined within the Nest Box Plan are to be 

adhered to. The following two requirements relate to the timing of monitoring: 

 70 % of the required nest boxes will be installed prior to commencement of vegetation clearance. This will 

ensure that fauna which must be relocated during clearance have somewhere to be relocated to, whilst 

also allowing flexibility as to the final numbers of nest boxes required (based on the number of hollows 

which are able to be relocated). 

 Any further nest boxes which are required will be ordered and installed within one month of the 

completion of vegetation clearance, based on actual hollows removed as a result of tree felling. 

The occurrence of hollow bearing trees will be assed during the undertaking of the pre-clearing / ground 

disturbance checklist (Appendix C of the FFMP) and inform monitoring actions outlined in Section 3.3. 

2.3 Weed and pathogens  

Most of the study area has moderate to high levels of weed invasion due to disturbance from stormwater, 

the highly urbanised nature of the site, vegetation clearance and edge effects.  Detailed weed and pathogen 

mapping was undertaken during pre-construction surveys, which identifies the potential pathogen risk areas 

and the locations of weed infestations.  The Pathogen and Weed Management Strategy (Appendix B of the 

FFMP) identifies all record keeping requirements associated with the use of herbicides and pesticides. 

In summary, to prevent establishment or spread of weeds: 

 Machinery will be cleaned before entering work sites. 
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 Noxious weeds will be removed from within the construction boundary. 

 Cleared weed material will be disposed of at a site licensed to receive green waste. This will be recorded 

in the Project Waste Register. 

 Where pesticide is used to control noxious weeds is will be in accordance with the on-label requirements 

of chemicals used and the NSW DPI Noxious and environmental weeds handbook (2014). 

Weeds to be controlled as required in areas affected by construction in a staged manner and for a minimum 

period of two years following construction works as outlined in monitoring actions and timing in Sections 3.3 

and 3.4.   

2.4 Unexpected threatened species finds 

The ecological assessment undertaken as part of the EIS prepared by SMEC (2015) indicated that no 

threatened flora is likely to occur within the project area; however there is the potential for two species of 

threatened fauna to occur; Red-crowned Toadlet and Powerful Owl.  Areas of potential habitat for these 

species have been identified in the EIS mapping (Appendix H of FFMP). 

Appendix F of the FFMP identifies the procedure to be followed should any unanticipated threatened species 

be encountered during construction of the Project.  In summary, following the cessation of works and the 

appropriate personal and authorities have been notified, the implications of the Project of the species is to be 

assessed and incorporated into any strategies and plans required by the Project, subject to approvals and 

permitting requirements. 

2.5 Powerful Owl habitat 

Two potential Powerful habitat trees were identified during the EIS (SMEC 2014) and mapped during the pre-

construction surveys.  Tree protection zones have been mapped as sensitive areas around both of these 

trees.  To avoid impacts to these trees construction has been planned to work outside of the tree protection 

zones.  However, if design variations require the removal of these trees or impacts within the tree protection 

zones, works will be undertaken outside of the species breeding season and the project ecologist consulted 

to determine the current use of the trees by the species. 

The occurrence of Powerful Owls will be assed during the undertaking of the pre-clearing / ground 

disturbance checklist (Appendix C of the FFMP). 

2.6 Red-crowned Toadlet habitat  

The EIS (SMEC 2014) identified the potential impacts to Red-crowned Toadlet habitat arising from 

construction activities associated with Stage 1 works.  A Red-crowned Toadlet Management Plan was not  a 

CoA for Stage 1 works however forms part of the Stage 2 approval.  Mitigation measures were developed to 

maintain surface water moisture within potential habitat adjacent to Stage 1 Works Project footprint as part 

of detailed design. A Red-crowned Toadlet management plan has subsequently been developed for the 

Project to determine if related changes occur (Appendix 2).   

Clearance of vegetation within the vicinity of potential habitat will be identified during the undertaking of the 

the pre-clearing / ground disturbance checklist (Appendix C of the FFMP). 

The Before-After Control-Impact (BACI) model is used as the preferred model for the Red-crowned Toadlet 

monitoring design.  This allows for comparison between reference ("control") and Project ("impact") sites to 
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allow for the comparison of "impact" sites against "control" sites, and determine whether construction for the 

Project results in any impact on Red-crowned Toadlets within the Stage 1 Project footprint. 

Collection of data from impact sites over time will provide a "before" and "after" measure of the success of 

measures employed to mitigate impacts on Red-crowned Toadlets.  This before-after approach is also 

important at control sites as it allows for determination of natural temporal variability (e.g. climatic) over time. 

Control and impact sites were established during the baseline surveys within the Project footprint and in the 

wilder locality.  The monitoring program will be undertaken at Site 2, Site 3 and Site 4 to determine whether 

Red-crowned Toadlets continue to occupy ESU 5 and 8 during construction and post construction stages of 

the Project. This program comprises both relative abundance of individuals, at control and impact sites, along 

with flow monitoring.   

Two flow monitoring sites are to be established within Trefoil Creek, measuring the volume of surface water 

flow.  An additional two control sites measuring discharge will be established on Middle Creek (upstream of 

confluence with Trefoil Creek) and on the unnamed tributary of Trefoil Creek (upstream of their confluence). 

Comparisons between the potential impact sites and control sites will allow for changes in surface water 

flows as a result of the Project to be identified. 

2.7 Revegetation  

Mitigation measures relating to the Project and revegetation and rehabilitation efforts, including waterways 

will be documented in Urban Design and Landscape Plan prepared in accordance with the FFMP.  Areas 

identified for revegetation or rehabilitation within the Urban Design and Landscape Plan will then be 

incorporated into the Vegetation Management Plan and Connectivity Strategy. 

Revegetation efforts to be monitored by an Ecologist (Botanist), annually up to suitable period, developed in 

consultation with Roads and Maritime, after the initial revegetation (during construction).   

2.8 Roadkill Monitoring 

Condition of Approval B20 (a) requires that performance parameters and criteria be established to determine 

the effectiveness of mitigation measures in relation to roadkill.  CoA B20 (e) specifies a requirement to 

develop contingency measures in the event of changes in habitat use (by native fauna) that would be directly 

attributable to the Project.  The road kill monitoring program (Appendix 1) involves the monitoring of roadkill 

at key locations within the Project footprint where suitable fauna habitat abuts the road corridor.  Transects 

have been established at these locations and are presented in Appendix 1, Figure 1.  Transects will be 

assessed by FYJV environment staff briefed by the Project Ecologist. 

Road kill monitoring transects will be monitored monthly prior to construction to determine a baseline level 

of roadkill occurrence and species to be identified where possible.  During construction roadkill monitoring 

will continue to be undertaken monthly, and include observations and records from construction personnel 

outside the monthly monitoring event.  Observations by construction personnel will be used to identify 

additional species, however observation counts are not to be included as part of the formal monitoring 

(however, still captured) to ensure data collected from monitoring transects pre and during construction is 

comparable.  

2.9 Microbat Habitat Monitoring 

The removal of hollow-bearing trees are required as part of the project and as such a Nestbox management 

plan has been developed for these tree dependant species.  Some threatened species of microbat are not 
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hollow dependant and are known to utilise artificial structures for roosting and breeding habitat.  These 

species include Large-eared Pied Bat, Eastern Bentwing-bat and Southern Myotis. 

Microbats have the potential to occur within two culverts within the Project footprint; Frenchs Forest Road at 

the upper headwaters of Trefoil Creek and beneath Wakehurst Parkway north of the intersection with Aquatic 

Drive.  General mitigation measures to prevent/minimise impacts to threatened microbat species have been 

prescribed in the FFMP, however monitoring the performance of these mitigation measures is required.  To 

mitigate any potential impacts to threatened microbat species that may be disturbed during construction the 

monitoring of potential microbat habitat is to be undertaken prior to and during construction. 

Prior to any disturbances of potential microbat habitat a Project Ecologist is to inspect culverts and other 

potential non-hollow roost sites one week before works are undertaken.  Inspections will be conducted 

during the day with the use of a powerful hand held torch to determine whether microbats are occupying the 

culverts.  Any signs of historical use by microbats (e.g. dead specimens, bat droppings etc.) will also be 

recorded.   

During construction the Project Ecologist will supervise the works on and around potential microbat habitat.  

Winter monitoring should be conducted during the construction phase to ensure that over-wintering 

microbats are not being adversely impacted by the Project. 
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3. Performance Parameters 

3.1 Performance parameters 

Performance parameters have been selected to provide criteria against which effectiveness of the mitigation 

measures will be measured. Information collected during baseline data (as described in Section 2) will be 

compare with that recorded during the monitoring program to quantitatively identify changes to habitat 

usage and whether this can be directly attributed to construction. 

Performance measures will be discussed in annual reporting of monitoring results to the Secretary, OEH and 

relevant Council, or as otherwise agreed by those agencies. 

3.2 Reporting requirements 

As a component of annual reporting a summary of clearing operations undertaken for the Project FYJV, in 

consultation with the project ecologist, will be provided that: 

 Details the assessment of habitat trees and the handling of the fauna affected by the clearing activities 

undertaken in accordance with the requirements of the Nestbox Management Plan and the the pre-

clearing / ground disturbance checklist (Appendix C of the FFMP). 

 Details the clearing and structures removal operations, including procedures, dates, areas and 

information on the fauna specialist present during the clearing and structures removal operations. 

 Details any live animals, including threatened species that were sighted, captured, released, injured or 

shocked. 

 Details dead animals that were found as a result of clearing and structures removal operations and fauna 

rescue. 

 Details trees being used for breeding or roosting by fauna, including their species, locations, sizes, heights 

and depths of hollows in trees. 

 Details any bridge or culvert structure being used for breeding or roosting by fauna, including their 

species, locations, sizes, gap heights and depths. 

 Includes photo images of rescued fauna. 

 Includes records of road kill during the clearing period. 

 Includes an analysis of the effectiveness of the clearing methods and fauna rescue procedures adopted 

by the Contractor. 

 Includes recommendations for future pre-clearing assessments and/or fauna rescue procedures. 

 Includes recommendations for altering and updating this monitoring plan, to address unexpected finds 

or changes in habitat use or increases in road-kill numbers. 

 Analysis of monitoring data/records and comparison to baseline values - as part of the assessment of the 

effectiveness of mitigation measures implemented.  

 Individual species data will be investigated for several aspects of the monitoring program - eg Long-nosed 

Bandicoot - for detailed comparison and analysis.
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3.3 Monitoring actions 

The following table identifies actions, timing, responsibility and performance criteria designed in order to monitor the effectiveness of the ecological mitigation measures to be implemented as part of the Project. This addresses the 

requirements of Condition B20 of the CoA. 

Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Clearing procedure Monitoring 

FFMP section 7, 

Appendix C, 

Appendix D, 

Appendix E and 

Appendix G. 

Removal of 

hollow-bearing 

trees 

Hollow-bearing trees are to be removed 

under the supervision of a suitably 

qualified ecologist by felling and not with 

the use of an excavator. Each hollow-

bearing tree will be carefully lowered to the 

ground and immediately inspected by an 

ecologist for fauna. 

 

The Environment Manager (or appointed 

ecologist) is to supervise the removal of key 

fauna habitats and relocate any healthy 

resident native fauna to adjacent habitat 

and to transfer any injured fauna to a 

wildlife carer. 

During clearing operations, 

specifically at least 24 hours 

after the removal of non-

habitat trees and 

understorey vegetation. 

Pre-clearing survey techniques, timing and responsibilities for 

surveying in accordance with the FFMP and form a 

component of  the annual reporting to the Secretary, OEH 

and relevant Council, or as otherwise agreed by those 

agencies. The reports will include:  

 Survey date.  

 Time.  

 Surveyors.  

 Weather conditions.  

 Details of methods used during pre-clearing surveys and 

clearing operations.  

 Fauna species displaced by clearing, species, captured, 

species released and any wildlife.  

 Mortalities resulting either directly or indirectly from the 

clearing operations.  

 Location of fauna within clearing footprint (recorded with 

GPS) and release locations.  

 Hollow-bearing tree register, and comparison of this data 

to nest box plan (assess the adequacy of nest boxes 

installed and how they are mitigating the loss of tree 

hollows).  

 Discussion of the effectiveness of those methods 

employed.  

Recommendations for future pre-clearing and/or clearing 

procedures. 

Environment 

Manager 

The performance of removal of 

hollow-bearing trees procedures 

will be assessed against:  

 Low rates of fauna injury and 

mortality resulting from 

clearing operations, 

particularly of threatened 

species.  

 Successful capture and 

release of fauna displaced by 

clearing operations.  

 Rapid processing, treatment 

and release of injured fauna.  

 Accurate quantification of 

fauna habitat features and 

hollow-bearing trees being 

removed.  

 Data collation and reporting 

of these measures. 

Assessment criteria: 

 Zero direct harm to wildlife. 

 Incidental harm to be 

managed/reported on by 

Ecologist/Environment 

Manager. 

Incidents to be raised through 

toolbox meetings with all 

construction workers. 

 Monitoring of 

vegetation 

clearance in areas 

adjacent to 

ecologically 

sensitive areas or 

vegetation to be 

retained. 

Pre-clearance survey was undertaken to 

document the actual extent of native 

vegetation. Following the installation of 

protective fencing and signage, on-going 

monitoring is to be undertaken to ensure 

no accidental clearing is undertaken in 

native and derived plant communities and 

associated habitat for threatened and non-

threatened terrestrial biodiversity 

(demonstrates avoidance).  

A register of sensitive site maps will be 

maintained. 

Monitoring of vegetation 

clearance to be 

undertaken: 

1. On a weekly basis 

during construction by the 

on site environmental 

officer.  

2. Immediately after 

construction by the on site 

environmental officer. 

 

Pre-clearing survey techniques, timing and responsibilities for 

surveying are detailed in the FFMP. The following 

documentation is to be kept on record following each 

monitoring event and form a component of  the annual 

reporting to the Secretary, OEH and relevant Council, or as 

otherwise agreed by those agencies:  

 Survey date.  

 Time.  

 Surveyors.  

 Location and extent of vegetation clearance, including 

photo-point monitoring. 

Environment 

Manager 

The performance of pre-clearing 

and clearing procedures will be 

assessed against:  

 Successful removal of 

intended vegetation without 

accidental damage to 

vegetation proposed for 

retention.  

 Data collation and reporting 

of these measures. 

Assessment criteria: 

 Zero impact to vegetation 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

 Location and photographs of protective fencing and 

signage. 

 Discussion of the effectiveness of those methods 

employed.  

 If there is any deterioration or damage to protective 

fencing and signage and if maintenance is required. 

marked for protection 

 Reporting regarding 

vegetation clearance and 

water quality to be prepared 

and provided to relevant 

stakeholders as per Project 

Approval parameters and/or 

requirements. 

Nest Box Monitoring 

FFMP Section 7 and 

Appendix G. 

Monitoring of 

nest boxes 

A visual inspection of each nest box will be 

undertaken by an appropriately trained 

zoologist using a ground-based nest-box 

surveillance camera or in conjunction with 

a qualified arborist if tree climbing is 

required. 

Monitoring of nest boxes to 

be undertaken: 

1. During construction 

2. Immediately after 

construction 

3. At least 6 months to a 

year after construction, 

preferably in summer and 

twice a year for up to five 

years. 

Brief monitoring reports are to be produced following each 

nest box monitoring session, as outlined in Biosis (2015), and 

these form a component of  the annual reporting to the 

Secretary, OEH and relevant Council, or as otherwise agreed 

by those agencies The following information will be collected 

for each nest box:  

 Nest box Identification number. 

 Time each nest box was inspected.   

 Inspection date, weather conditions (precipitation, cloud 

cover, temperature) 

 If the nest box is occupied by native fauna, and if so, the 

species. If the nest box is not occupied by a native 

species, record any signs of use by native species such as 

feathers, droppings, scats, hair or nesting material.  

 If the nest box is occupied by a pest species such as 

European bees, or Common Myna.  

 Is there any deterioration of the nest box and is any 

maintenance required.  

 Any changes to the surrounding habitats, such as 

clearing. 

Environment 

Manager 

Indicators of success of nest 

boxes include:  

 Use of nest boxes by a wide 

range of native fauna species.  

 Use of nest boxes designed 

for specific species by those 

same species 

Assessment criteria: 

 Inspection to be undertaken 

to record nest box utilisation 

(by which species, native and 

pest) and success yearly for 

five years. 

 Reporting to outline nest box 

utilisation and success yearly 

for five years. 

 >60% uptake of nest boxes 

by native species. 

 <20% uptake of nest boxes 

by pest species. 

 Nest box 

maintenance 

regime 

The maintenance regime will involve:  

 The removal of pest species such as 

common myna, common starlings and 

European bees.  

 The replacement of fallen, damaged or 

deteriorated nest boxes.  

 The repositioning or relocation of nest 

boxes that show no sign of use after 

several successive monitoring periods  

 The removal or excess nesting material 

that may block access to the nest box 

over time.  

Annual until completion of 

the project (operation 

phase), with maintenance 

assessments undertaken 

during nest box 

monitoring. 

The following information will be collected for each nest box 

and is to be submitted in annual reporting to the Secretary 

and relevant Council, form a component of  the annual 

reporting to the Secretary, OEH and relevant Council, or as 

otherwise agreed by those agencies:  

 Nest box Identification number. 

 Time each nest box was inspected.   

 Inspection date, weather conditions (precipitation, cloud 

cover, temperature). 

 If the nest box is occupied by a pest species such as 

European bees, or Common Myna.  

 Maintenance completed. 

Environment 

Manager 

or 

Operator 

Indicators of success of nest 

boxes include:  

 Use of nest boxes designed 

for specific species by those 

same species. 

 Low rate of use of nest boxes 

by pest species  

 Low level of maintenance of 

nest boxes. 

Assessment criteria: 

 <5% of nest boxes requiring 

maintenance aver a five year 

span. 

Pathogen and Weed Monitoring 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

FFMP Section 7 and 

Appendix B. 

Noxious weed 

mapping will 

occur prior to 

clearing works.   

Noxious weed mapping will occur 

progressively throughout construction 

prior to clearing works in each location. 

Weed management will occur throughout 

the extent and duration of the project in 

accordance with Pathogen and Weed 

Management Strategy. 

Noxious weed mapping to 

be undertaken: 

1. Prior construction. 

 

Any additional instances of weeds or pathogens that are 

identified are to be provided, with co-ordinates and species 

identification to ensure weed and pathogen mapping 

remains current. 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 No new noxious weed and 

pathogen infestations within 

the Project footprint and in 

adjacent bushland as a result 

of the Project. 

Assessment criteria: 

 No new noxious weed 

species (in addition species 

list within this plan) to 

establish in the Project 

footprint. 

 Weed and 

pathogen 

management 

measures will 

occur throughout 

the extent and 

duration of the 

project in 

accordance with 

this plan. 

Pathogen mapping will occur progressively 

throughout construction when signs of 

infection are evident. Pathogen 

management will occur throughout the 

extent and duration of the project, with 

testing to be undertaken to confirm 

presence or absence of pathogens in 

medium to high risk areas. 

Noxious weed 

management to be 

undertaken: 

1. Prior construction 

2. During construction 

 

The project area would be continually monitored for weed 

invasion during weekly site inspections, and any other 

inspections or audits undertaken as part of CEMP 

requirements. The presence of weed infestations would be 

reported as part of the inspection process, and include 

actions to be undertaken to manage these infestations 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 A reduction in the area of 

noxious weed and pathogen 

infestations within the project 

footprint. 

Assessment criteria: 

 A 50% reduction in identified 

weed infestations to be 

achieved in year 1 within the 

project footprint, with 

gradual improvement for the 

following two years.  

 Weed and 

pathogen 

management 

during 

rehabilitation 

Rehabilitated sites. Stabilisation of catchments. Rehabilitated sites would be monitored during inspections, 

with pathogen and weed management to be undertaken if 

required to manage any new infestations. 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 Control of weed infestation 

during rehabilitation of sites.  

Assessment criteria: 

 No uncontrolled weed 

infestations. 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Red-crowned Toadlet Monitoring 

FFMP section 7, 

Appendix 2 (in this 

document) 

Appendix B, 

Appendix D and 

Appendix E 

Establish 

monitoring sites 

and collect 

baseline data 

Monitoring sites will be selected from 

within the Project (5 impact sites) and in 

the wider locality (1 control site). 

 

Monitoring will be conducted at night 

during optimal conditions along a 200m 

transect within each site.  Surveys will be 

undertaken at each site over two nights.  

Surveys will involve listening for calling 

frogs, and using call-playback to elicit a call 

response from frogs.  Active searching of 

suitable habitat will be undertaken if no 

frogs are calling during the survey period. 

 

To be completed prior to 

the commencement of 

works.  Ideally in late 

winter/early spring during 

or soon after rainfall 

periods. 

The baseline survey results will be incorporated in the Red-

crowned Toadlet Monitoring Plan (Appendix  2) in the 

Ecological Monitoring Program, to be completed prior to the 

commencement of construction works.   

The baseline survey results will include:  

 Survey date.  

 Time.  

 Impact and control site locations. 

 Surveyors.  

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-crowned 

Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and 

effectiveness of mitigation measures.  

Recommendations for future monitoring procedures. 

Environment 

Manager 

All impact and control sites are 

successfully established. 

 

Red-crowned Toadlets are 

recorded within impact sites 

where previously recorded (EIS) 

and at control sites during the 

same period. 

FFMP Section 7 and 

Appendix G. 

Monitoring of all 

impact and 

control sites 

Monitoring will be conducted at night 

during optimal conditions along a 200m 

transect within each site.  Surveys will be 

undertaken at each site over two nights.  

Surveys will involve listening for calling 

frogs, and using call-playback to elicit a call 

response from frogs.  Active searching of 

suitable habitat will be undertaken if no 

frogs are calling during the survey period. 

 

To be completed annually.  

Ideally in late winter/early 

spring during or soon after 

rainfall periods. 

Annual monitoring survey results report to be submitted at 

the completion of each monitoring period. 

Reports will be completed in accordance with the FFMP and 

are to be submitted in annual reporting to the Secretary and 

relevant Council, or as otherwise agreed by those agencies.  

The reports will include:  

 Survey date.  

 Time.  

 Impact and control site locations. 

 Surveyors.  

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-

crowned Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and 

effectiveness of mitigation measures.  

Recommendations for future monitoring procedures. 

Environment 

Manager 

Red-crowned Toadlets are 

recorded within all impact sites in 

similar or greater abundance to 

baseline levels. 

 

Red-crowned Toadlets are 

successfully recorded at control 

sites during monitoring periods. 

 

Red-crowned Toadlet abundance 

will not be less than baseline 

levels over two consecutive 

monitoring periods. 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Roadkill Monitoring 

FFMP Appendix B and 

section 7 

Roadkill 

monitoring. 

Roadkill monitoring transects have been 

established within the Project footprint at 

key locations at which fauna habitat abuts 

the road corridor (Figure 1).  Transects will 

be assessed by walking along the marked 

transects, with observed roadkill to be 

recorded.  Photos of roadkill will be taken 

for verification by the Project Ecologist to 

confirm the identification of animals 

encountered. 

Roadkill monitoring to be 

undertaken monthly 

undertaken at dawn/early 

morning : 

1. Prior construction 

2. During construction 

3. Operational phase for 

up to 12 months 

 

 

Brief roadkill monitoring reports are to be produced 

following each roadkill monitoring session, with the findings 

to be submitted in annual reporting to the Secretary and 

relevant Council, or as otherwise agreed by those agencies 

shortly after the clearing operations have been completed.   

The following information will be collected for each nest box:  

 Date. 

 Transect number. 

 Individual roadkill (to species if possible). 

 Time of day. 

 GPS waypoint of each individual. 

 Any changes to the surrounding habitats, such as 

clearing. 

Environment 

Manager with 

operational 

phase 

monitoring 

requirements 

to be 

determined 

post-

construction. 

Indicators of the success of 

roadkill control measures and 

assessment criteria include: 

 No increase in the frequency 

of roadkill encounters during 

assessments. 

 No new species encountered 

during construction phase 

when compared to baseline 

data. 

 

Microbat Habitat Monitoring 

FFMP Section 7 and 

Appendix C, D, E, F 

and G. 

Microbat Habitat 

Monitoring 

Prior to any disturbances of potential 

microbat habitat a Project Ecologist is to 

inspect culverts and other potential non-

hollow roost sites one week before works 

are undertaken.  Inspections will be 

conducted during the day with the use of a 

powerful hand held torch to determine 

whether microbats are occupying the 

culverts.  Any signs of historical use by 

microbats (e.g. dead specimens, bat 

droppings etc.) will also be recorded.   

 

Microbat habitat 

monitoring to be 

undertaken: 

1. Prior construction 

2. During construction 

Following pre-clearance assessments, the findings of the 

microbat habitat monitoring is to be included within the  

Pre-clearing report which would be undertaken in 

accordance with the FFMP and form a component of the 

annual reporting to the Secretary, OEH and relevant Council, 

or as otherwise agreed by those agencies. The reports will 

include:  

 Survey date.  

 Time (to verify works undertaken outside of winter 

torpor periods).  

 Surveyors.  

 Weather conditions.  

 Details of microbats identified during pre-clearing 

surveys and clearing operations.  

 Microbat species displaced by clearing, captured or 

released. 

 Mortalities resulting either directly or indirectly from the 

clearing operations.  

 Discussion of the effectiveness of those methods 

employed.  

Recommendations for future pre-clearing and/or clearing 

procedures. 

Environment 

Manager 

The performance of microbat 

habitat monitoring will be 

assessed against:  

 Successful removal of 

artificial structures without 

disturbance to threatened 

microbats.  

 Data collation and reporting 

of these measures. 

Assessment criteria: 

 Zero impact to threatened 

microbat species. 

 Reporting regarding 

microbat/fauna habitat and 

provided to relevant 

stakeholders as per Project 

Approval parameters and/or 

requirements. 

Revegetation Monitoring 

Urban Design and 

Landscape Plan 

Revegetation and 

rehabilitation 

measures. 

Specific rehabilitation measures for each 

watercourse will be documented in Urban 

Design and Corridor Landscape Plan. 

Refer to Urban Design and Landscape Plan. 
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3.4 Timing 

As a requirement of the Instrument of Approval (Schedule 3) B20, ecological monitoring is to be undertaken 

during construction and operation (opening of the Project to traffic), until such time as the effectiveness of 

mitigation measures can be demonstrated to have been achieved over a minimum of three successive 

monitoring periods, unless otherwise agreed by the Secretary.  The monitoring period may be reduced with 

the agreement of the Secretary in consultation with OEH, depending on the outcomes of the monitoring.  

Monitoring success/failure will be based on the EIS as a baseline as well as pre-construction surveys 

undertaken July 2015. 

Table 4:  Timing of monitoring program 

Action Construction  

Phase 

Operation Phase Seasonal 

Requirements 

 Year 1 - post-

construction 

Year 2 Year 3 Year 

4 

Year 5 

Supervision of 

fauna habitat 

clearance 

Once      N/A 

Removal of hollow-

bearing trees 
Once      

Ideally 

Autumn/Winter 

Monitoring of 

vegetation 

clearance 

Weekly Once     Spring/Summer 

Red-crowned 

Toadlet Monitoring 
Twice (late 

summer/early 

autumn and 

late 

winter/early 

spring) 

Twice Twice Twice   

Late winter/early 

spring and late 

summer/early 

autumn during 

optimal conditions 

(during or after 

heavy rain). 

Road Kill 

Monitoring Monthly Monthly Twice Twice   

Spring and 

Autumn 

(Operation Phase) 

Monitoring and 

maintenance  of 

nest boxes 

 Once Once Once Once Once Spring/Summer 

Pathogen and 

Weed Monitoring  
Weekly Quarterly 

Quarter

ly  
   Spring/Summer 

Revegetation 

Monitoring 

Spring/Summer 

Annual reporting to 

Secretary, OEH and 

relevant Council, or 

as otherwise 

agreed 

Annual Annual Annual Annual Annual Annual 
Project timeframe 

specific 

Microbat habitat 

monitoring 
Monthly      Winter 
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4. Contingency Measures and Adaptive Management 

The following section summarises the potential problems that may arise and the recommended contingency 

measures. This addresses the requirement of Condition B20 items (a) and (e) of the Instrument of Approval. 

Appendix F of the FFMP details the procedure if unexpected threatened species are identified during 

construction or following pre-clearing surveys.  In summary, works in the immediate vicinity will be ceased 

until an appropriate assessment of impacts and mitigation methods is completed.  This will include 

consultation with Roads and Maritime and the relevant regulatory authority (e.g. OEH, DPI or EPA).  

Management measures will include (as a minimum) relocation and the updating of the Ecological Monitoring 

Program and/or Roads and Maritime implementing additional biodiversity offset requirements. 

Table 5: Summary of recommended contingency measures 

Action  Potential Problem Contingency Measure 

Clearing 

Procedures 
 Previously undetected 

threatened fauna is 

located 

 Follow the Unexpected EEC/Threatened Species 

Procedure (Appendix F, FFMP). 

 Notify Environmental Manager and relevant 

authorities. .  

 Project ecologist to record location of species with 

GPS.  

 Project ecologist to relocate and release fauna into 

suitable adjoining habitat.  

 Seek approval from relevant authorities to 

relocate threatened species if required. 

 Identification of 

previously 

undocumented EEC 

 Follow the Unexpected EEC/Threatened Species 

Procedure (Appendix F, FFMP). 

 Notify Environmental Manager and relevant 

authorities. 

 Project ecologist to delineate boundaries of the 

EEC with a GPS and highly visible tape.  

 Consult with relevant authorities for management 

of additional EEC.  

 High rates of fauna 

injury and mortality 

resulting from clearing  

operations 

 Low rates of capture 

and relocation of 

displaced fauna 

 Review clearing procedures.  

 Modify habitat tree retention times and/or Stage 2 

(habitat tree felling) clearing procedures.  

 Review approach of clearing contractor 
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Action  Potential Problem Contingency Measure 

Nest Boxes  Nest box being used by 

non-target species 

 Nest boxes become 

occupied by exotic or 

invasive fauna such as 

European bees 

 Review number and design of nest boxes  

 Review/modify nest box design to exclude 

undesirable species, treat nest boxes to 

deter/eradicate pest species, or relocated nest 

boxes once each year for the five year monitoring 

period. 

Red-crowned 

Toadlet 
 Decrease in Red-

crowned Toadlet 

detection 

 Immediately undertake investigations to identify 

the source of this change and undertake remedial 

action. 

  Determine if seasonal 

variations/fluctuations/incident have occurred 

within catchment. 

 Confirm permanent structures are operating in 

line with design requirements. 

Revegetation  In appropriate species 

selection 

 Poor survival rates of 

revegetated plantings 

 Revegetation efforts to be monitored by an 

Ecologist (Botanist), annually up to 5 years after 

the initial revegetation (during construction). 

 An annual monitoring report to be prepared to 

outline revegetation success/failure and 

recommendations.  

Road-kill  Increased occurrence of 

road-kill recorded 

 Increased incidence of 

roadkill reported 

outside of monitoring 

 Inspect exclusion fencing and identify potential 

access points. 

 Repair, upgrade or install suitable barriers to 

prevent fauna access to the road corridor, with 

consideration for potential funnelling to other 

access points. 

Microbat Habitat  Microbats found within 

artificial structures prior 

to removal/disturbance. 

 Delay works until the individuals break torpor, and 

fill expansion joints within structures under the 

supervision of an ecologist. 
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Appendix 1:  Road Kill Monitoring Plan 

Background 

Condition of Approval B20 (a) (SSI-6434) requires that performance parameters and criteria be established to 

determine the effectiveness of mitigation measures in relation to roadkill.  CoA B20 (e) specifies a 

requirement to develop contingency measures in the event of changes in habitat use (by native fauna) that 

would be directly attributable to the Project. 

To ensure data is comparable throughout pre, during and post-construction, a standardised monitoring plan 

is proposed.  The monitoring plan will be implemented by the Environmental Co-ordinator with technical 

expertise and support from the Project Ecologist.  A key aspect of the design of the road kill monitoring plan is 

to ensure personnel safety, with the methodology developed to ensure personnel conducting the surveys do 

so safely adjacent to the road corridor. 

Methods 

Roadkill monitoring transects have been established within the Project footprint at key locations at which 

fauna habitat abuts the road corridor (Figure 1).  Roadkill will be assessed by walking along the marked 

transects (Figure 1), with observed roadkill to be recorded.  Photos of roadkill will be taken for verification by 

the Project Ecologist to confirm the identification of animals encountered.  The road corridor does not need 

to be accessed by personnel with photos and recording of dead fauna to be undertaken using existing 

footpaths. 

Transects will be assessed monthly pre and during construction to ensure comparable data sets.  The use of 

historic data available from Roads and Maritime would be problematic as the existing data is not supported 

by a standardised survey method. 

Data to be collected will include the date, transect number, individual roadkill (to species if possible), time of 

day and a waypoint of each individual.  These data will be assessed monthly for gross variations between 

each assessment period and analysed spatially to identify the need to implement or improve existing control 

measures that prevent fauna access to the road corridor. 

Toolbox talks undertaken with construction personnel will discuss the requirement of any roadkill identified 

during construction to be reported to the appropriate supervising staff, to be included as anecdotal records.  

If an increase in the number of roadkill is identified within the Project footprint, the Environment Manager is 

to be notified immediately. 

Reporting 

Reporting will concisely summarise the findings of each assessment in a tabular format, that will present the 

data collected and indicate the location of construction activities undertaken in the preceding month.  

Increases in the number of individuals or identification of new species will be reported to the Environment 

Manager and Project Ecologist to develop/improve suitable controls or mitigation measures. 

Monthly summary reports will be compiled and included in the annual Ecological Monitoring Report to be 

submitted to reporting to the Secretary and Warringah Council, or as otherwise agreed by those agencies. 
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Performance Parameters 

Data collected in the months preceding construction will form the baseline condition of the occurrence of 

roadkill within the Project footprint.  Performance of the control measures implemented will be assessed 

against the frequency of individuals encountered, and encounters with new species not identified during the 

baseline assessments.  Monthly reports will be compiled by the Environment Co-ordinator (FYJV) or the 

Environment Manger (FYJV), with the Project Ecologist to be consulted if gross changes are observed and to 

undertake spatial analysis of the findings to support the Annual Report. 

Increases in the number of individual animals encountered would be considered to indicate that more fauna 

are able to access the road corridor or that habitat is being disturbed to the extent that fauna are driven to 

exit the area and enter the road corridor. 

If species are identified during the assessments during the construction period then it can be assumed that 

habitat for these species is being disturbed to the point that these fauna access the road corridor seeking 

alternative similar habitats, and this habitat was not disturbed prior to construction activities. 

Timing and frequency 

The roadkill monitoring schedule is presented in Table 1, and includes timing for spatial analysis to identify 

high risk roadkill areas and assess these against current construction activities.  Analysis will also allow for 

assessment of the effectiveness of fauna fencing proposed to be installed at key locations.  Roads and 

Maritime are to be consulted at the completion of construction to establish roles and responsibilities of 

roadkill monitoring during the operational phase. 

Table 1: Roadkill monitoring schedule 

Action Pre-

construction 

Construction  

Phase 

Operation Phase Seasonal 

Requirements 

  Year 1 - post-

construction 

Year 2 Year 3 

Road Kill 

Monitoring 
Monthly Monthly Monthly Twice Twice 

Spring and 

Autumn 

(Operation 

Phase) 

Spatial 

Analysis 

End of pre-

construction 

phase 

Seasonally  Annually  
Comple

tion 
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Appendix 2:  Red Crowned Toadlet Management Plan 
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1 Introduction  

Biosis Pty Ltd was commissioned by Ferrovial York Joint Venture (FYJV) to prepare a Red-crowned Toadlet 

Management Plan for the Northern Beaches Hospital Connectivity and Network Enhancement (NBHCaNE) 

Project, (the Project) which includes both stage 1 and 2 works area.  This Red-crowned Toadlet Management 

Plan has been developed to outline specific measures to be undertaken to monitor the effectiveness of 

prescribed mitigation measures outlined in the Flora and Fauna Management Plan (FFMP) (FYJV 2015) and 

Appendix D.1 – Additional environmental requirements of the Northern Beaches Hospital Connectivity and 

Network Enhancement – Exhibit A Scope of Works and Technical Criteria (RMS 2015) (SWTC). In accordance 

with the SWTC the Contractor must prepare and implement a Red Crowned Toadlet Management Plan during 

construction, with this plan fulfilling this obligation. 

Figure 1 shows the location of the Project and the area covered by this plan (the study area).  The Project has 

been assessed under Part 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act) and classified 

as State Significant Infrastructure (SSI).  Infrastructure approval for Stage 1 has been issued (SSI-6434) subject 

to provision of formal Conditions of Approval (CoA), 29 June 2015.  Infrastructure Approval has also been 

issued for Stage 2 works, on 25 February 2016, and is subject to the conditions of approval specified in SSI-

6622.  This Red-crowned Toadlet Management Plan has been prepared in accordance with these conditions. 

1.1  Project background 

The Northern Beaches Hospital – Connectivity and Network Enhancements Stage 1 and Stage 2 EIS's (SMEC 

2014 and 2015) assessed the impacts of construction and operation of the Project on flora and fauna.  As part 

of the EIS development, a detailed flora and fauna assessment was prepared to address the Director-

General’s Requirements (DGRs) for both stages of the Project, issued by the Department of Planning and 

Environment (DP&E).  The flora and fauna assessments were included in the EISs as the - Stage 1 EIS Volume 

2 Appendix F Technical working paper: Biodiversity (SMEC 2014) and the Stage 2 Appendix E – Biodiversity 

Assessment Report NBHCaNE Stage 2 (SMEC 2015). 

The area to which this Red-crowned Toadlet Management Plan applies comprises Project footprint and 

additional areas where construction or operation of the Project may result in indirect impacts.  The Project 

footprint is defined as the area to be directly impacted by construction for the Project as approved in 

Infrastructure Approvals SSI-6434 and SSI-6622. 

The Project footprint is situated within the Warringah Shire Council Local Government Area (LGA).  The 

surrounding land use is primarily business parks, residential, retail services, a school and parklands with 

patches of degraded and intact remnant bushland located to the immediate north, south, and east of the 

Project footprint.  The Project Area is defined as the area identified as Stage 1 and2 works, and land within the 

immediate vicinity. 

The Pathogen and Weed Management Strategy (Biosis 2015) has been developed for the Project and involved 

initial testing for pathogens to resolve uncertainty regarding the presence/absence of Frog Chytrid and 

Phytophthora cinnamomi.  Frog Chytrid was identified throughout the Trefoil Creek sub-catchment, with 80 % 

of frogs tested returning positive results for the pathogen (16 out of 20).  The Red-crowned Toadlet 

Management Plan is focused on surface water flows as this was identified in the EIS (SMEC 2014) as the factor 

influencing the occurrence of the species.  In depth survey design assessing the abundance of the species 

would be unable to differentiate between the impacts of Frog Chytrid and impacts associated with 

construction of the Project.  
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1.2 Purpose and objectives 

The purpose of this Red-crowned Toadlet Management Plan is to address the requirements of: 

 The Concept Proposal and Stage 1 Project Infrastructure Approval -SSI-6434. 

 Stage 2 Infrastructure Approval SSI-6622. 

 The recommended mitigation measures listed in the Northern Beaches Hospital – Road Connectivity and 

Network Enhancements Concept Plan and Stage 1 Environmental Impact Statement (EIS) (SMEC 2014). 

 Northern Beaches Hospital – Road Connectivity and Network Enhancements Stage 2 Environmental Impact 

Statement (EIS) (SMEC 2015). 

 Appendix D.1 – Additional environmental requirements of the Northern Beaches Hospital 

Connectivity and Network Enhancement – Exhibit A Scope of Works and Technical Criteria (RMS 2015) 

(SWTC). 

 All applicable biodiversity legislation.  

The objectives of this Red-crowned Toadlet Management Plan are to: 

 Identify the measures prescribed in the FFMP (FYJV 2015) and the SWTC (RMS 2015) to avoid impacts 

to Red-crowned Toadlet habitat in the vicinity of Trefoil Creek as a result of the Project. 

 Describe monitoring actions to be implemented during and post-construction of the Project, that aim 

to determine the success of the measures prescribed to avoid impacts. 

 Establish performance parameters, reporting requirements, adaptive management procedures and 

contingency measures. 

1.3 Management Measures 

This Red-crowned Toadlet Management Plan forms an Appendix to the Ecological Monitoring Plan (EMP) and 

draws together monitoring practices recommended throughout the Flora and Fauna Management Plan 

(FFMP) inclusive of the associated appendices, the Surface Water Quality Monitoring Plan (SMEC 2015) and 

the SWTC.   

Detail of protocols and mitigation measures to be implemented during construction to avoid and minimise 

impacts to areas identified to contain Red-crowned Toadlet habitat identified in the Environmental 

Documents identified below. 

Infrastructure Approval SSI-6434 contains CoA specific to ecological monitoring for the project, with CoA B20 

stating that - The proponent shall develop an Ecological Monitoring Program to monitor the effectiveness of project 

design and biodiversity mitigation measures implemented as part of the project. Infrastructure Approval SSI-6622 

CoA B14 states that The proponent must develop and implement an Ecological Monitoring Program to monitor the 

effectiveness of the project design and biodiversity mitigation measures implemented as part of the project.  Table 1 

identifies the CoA relevant to this Red-crowned Toadlet Management Plan. 



 

© Biosis 2015 – Leaders in Ecology and Heritage Consulting  6 

Table 1:  Conditions of Approval relevant to Red-crowned Toadlet Monitoring 

CoA 

Number 

Condition requirements 

B20 (a) 

SSI-6434 

An adaptive monitoring program to assess the effectiveness of design and mitigation measures and 

allow amendment to the measures if necessary. The monitoring program shall nominate 

performance parameters and criteria against which effectiveness will be measured, including but 

not limited to specific species such as Long Nosed Bandicoots, in relation to road kill. 

B20 (d) 

SSI-6434 

Provision for the assessment of the data to identify changes to habitat usage and whether this can 

be directly attributed to the project including, but not limited to, the impacts on the Red- crowned 

Toadlet as a result of any drainage system redesign and peak flow diversion into or away from ESU 

5 and Trefoil Creek (drainage line 2). 

B20 (e) 

SSI-6434 

Details of contingency measures that would be implemented in the event of changes to habitat 

usage patterns directly attributable to the construction or operation of the project; and provision 

for annual reporting of monitoring results to the Secretary and OEH, or as otherwise agreed by 

those agencies. 

C28 (f)i) 

SSI-6434 

Plans for impacted and adjoining areas showing vegetation communities; important flora and fauna 

habitat areas; locations where threatened species, populations or ecological communities have 

been recorded; including pre-clearing surveys to confirm the location of tree hollows, threatened 

flora and fauna species and associated habitat features. 

C28(f)ii) 

SSI-6434 

The identification of areas to be cleared and details of management measures to avoid any residual 

habitat damage or loss and to minimise or eliminate time lags between the removal and 

subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

C28(f)iv) 

SSI-6434 

A Pathogen and Weed Management Strategy, incorporating weed management measures focusing 

on early identification of invasive weeds and pathogens (including but not limited to 

Batrachochytrium dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective management 

controls; 

C28(f)v) 

SSI-6434 

(v) A description of how the effectiveness of these management measures would be monitored; 
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CoA 

Number 

Condition requirements 

B14 (a) 

SSI-6622 

An adaptive monitoring program to assess the effectiveness of design and mitigation measures and 

recommend amendment to the measures if necessary. The monitoring program must nominate 

performance parameters and criteria against which effectiveness will be measured, including but 

not limited to specific species such as Long Nosed Bandicoots. 

B14 (d) 

SSI-6622 

Provision for the assessment of the data, including data obtained under the Water Management 

Plan in condition B5, to identify changes to habitat usage and whether this can be directly attributed 

to the project including, but not limited to, the impacts on the Red- crowned Toadlet as a result of 

any drainage system redesign and peak flow diversion into or away from ESU 8 and ESU 12 and 

Curl Curl Creek. 

B14 (e) 

SSI-6622 

Details of contingency measures that would be implemented in the event of changes to habitat 

usage patterns directly attributable to the construction or operation of the project. 

B14 (f) 

SSI-6622 

Provision for annual reporting of monitoring results to the Secretary and OEH, or as otherwise 

agreed by those agencies. 

D28 (f)i) 

SSI-6622 

Plans for impacted and adjoining areas showing vegetation communities; important flora and fauna 

habitat areas; locations where threatened species, populations or ecological communities have 

been recorded; including procedures for pre-clearing surveys. 

D28(f)ii) 

SSI-6622 

The identification of areas to be cleared and details of management measures to avoid any residual 

habitat damage or loss and to minimise or eliminate time lags between the removal and 

subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

D28(f)iv) 

SSI-6622 

A Pathogen and Weed Management Strategy, incorporating weed management measures focusing 

on early identification of invasive weeds and pathogens (including but not limited to 

Batrachochytrium dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective management 

controls; 

D28(f)v) 

SSI-6622 

(v) A description of how the effectiveness of these management measures would be monitored; 

 

Table 2 outlines the FFMP management measures that are directly relevant to this Red-crowned Toadlet 

Management Plan. 



 

© Biosis 2015 – Leaders in Ecology and Heritage Consulting  8 

Table 2:  FFMP management measures relevant to this plan 

ID Measure/Requirement Reference When to 

implement 

Responsibility Where to 

address 

FF2 Training will be provided to all project personnel, including relevant sub-contractors on 

flora and fauna requirements from this plan through inductions and toolbox talks, e.g. 

construction workers shown pictures of all threatened flora and fauna with a high 

likelihood of occurrence within the Project footprint: Red-crowned Toadlet, Microbats and 

Powerful Owl as well as cryptic flora; Asterolasia elegans, Caladenia tessellate, Cryptostylis 

hunteriana, Epacris purpurascens var. purpurascens, Genoplesium baueri, Haloragodendron 

lucasii, Microtis angusii, Tetratheca glandulosa. 

Biodiversity 

Guidelines 

(RTA 2011) 

G36 Clause 3.5 

 

Pre-construction 

Construction 

Environmental 

Coordinator 

Project Induction 

FF8 Implement sediment and erosion controls in accordance with the Blue Book (Landcom, 

2004) during construction. 

Biodiversity 

Guidelines 

(RTA 2011) 

Construction Contractor/s 

Environmental 

Coordinator 

Soil and water 

management 

plan 

PESCP 

FF10 Riparian and aquatic habitat would be protected during construction works with fencing. Biodiversity 

Guidelines 

(RTA 2011) 

G36 Clause 

4.16 

G40 Clause 2.4 

Construction Site Supervisors 

Environmental 

Coordinator 

Appendix D 

FF11 Investigate reasonable and feasible options for sustaining moisture in Red-crowned 

Toadlet breeding habitat during and following the Project. 

RSEM Pre-construction 

Construction 

 

Roads and 

Maritime 

Environmental 

Coordinator 

Project Ecologist 

Detailed 

drainage Design 

packages  

FF13 A suitably qualified ecologist will undertake searches in the Project footprint for native 

fauna immediately prior to clearing activities. Searches will include nests and large hollow-

bearing trees and target habitats of the Red Crowned Toadlet and Powerful Owl. 

Biodiversity 

Guidelines 

(RTA 2011) 

Appendix G 

Pre-construction 

Construction 

 

Project Ecologist 

Environmental 

Coordinator 

Appendix D 

FF19 Where required implement measures to prevent the spread of chytrid fungus in 

accordance with the Roads and Maritime Biodiversity Guidelines (RTA, 2011) including the 

hygiene protocol standards for the control of disease in frogs. 

RSEM Construction Environmental 

Coordinator 

Project Ecologist 

Appendix A  

Appendix B  

Inductions 
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ID Measure/Requirement Reference When to 

implement 

Responsibility Where to 

address 

F23 Restrict use of pesticides to control weeds during and post-construction, particularly near 

watercourses and immediately before/during wet weather. 

RSEM Construction  

Post-

construction 

Environmental 

Coordinator 

Roads and 

Maritime 

Appendix B  

Inductions 

FF25 Implement reasonable and feasible measures to prevent pollution of waterways and 

drainage lines in the area downstream of the proposed works during and post-

construction. 

 Biodiversity 

Guidelines (RTA 

2011) 

Construction  

 

Environmental 

Coordinator 

 

FF30 Cover open trenches at the end of each shift where practicable to avoid inadvertent fauna 

trapping. Remove any fauna trapped in excavations / trenches and contact the relevant 

local fauna care group / veterinarian, as appropriate. 

 Biodiversity 

Guidelines (RTA 

2011) 

Construction Project Ecologist 

Environmental 

Coordinator 

FF31 Monitoring of the Red-crowned Toadlet habitat would be undertaken prior to and during 

construction to determine the potential for, or realisation of, any groundwater impacts on 

the habitat.  

 

  Pre-construction 

Construction 

Environmental 

Manager 

Project Ecologist 
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2 Monitoring 

To assess the success of the prescribed mitigation measures, monitoring is to be undertaken which is to be 

focused primarily on the monitoring of surface water flows and water quality.  Supplementary surveys of the 

relative abundance of Red-crowned Toadlet in the vicinity of Trefoil Creek will be undertaken to assess the 

presence of the species within the vicinity of the Project. 

2.1 Surface water monitoring 

The Project EIS (SMEC 2014) identified changes to surface water during the construction and post 

construction stages of the Project as a potential impact to extant Red-crowned Toadlet populations within the 

Project and surrounds.  A primary objective of this Red-crowned Toadlet Management Plan is to determine 

whether mitigation measures to avoid adverse impacts of surface water management actions on extant Red-

crowned Toadlet populations remain effective during the period covered in this plan. 

A Surface Water Quality Monitoring Program (SMEC 2015) has been prepared for the Project.  Surface water 

monitoring site SW 5 is located downstream of the Red-crowned Toadlet habitat and will be undertaken 

monthly.  Additional surface water monitoring sites SW 2 and SW 7 are to be monitored during wet weather 

only and are also located on the upper reaches of Trefoil Creek.  The Red-crowned Toadlet monitoring 

program will include a review of surface water monitoring data from sites SW 2, SW 5 and SW 7.  The results 

of this review will be used to determine whether there is any variation in the parameters recorded which will 

be assessed against the management measures to determine the implications for the species in the vicinity of 

Trefoil Creek.  The locations of the surface water monitoring locations are presented in the SAP and Surface 

Water Management Plan. 

The parameters to be measured as part of the Surface Water Quality Monitoring Plan that are relevant to 

Red-crowned Toadlet management are:  

 Chemical properties; pH, hydrocarbons, dissolved metals and Total metals. 

 Physical properties; electrical conductivity (EC), temperature and turbidity. 

 Nutrients; Total Nitrogen, Total Phosphorus, Nitrite, Nitrate and Ammonia. 

The establishment of trigger values for the initiation of management actions is to be based upon the 

completion of pre-construction monitoring data collected by SMEC. 

Two flow monitoring sites are to be established within Trefoil Creek, measuring the volume of surface water 

flow.  An additional two control sites measuring discharge will be established on Middle Creek (upstream of 

confluence with Trefoil Creek) and on the unnamed tributary of Trefoil Creek (upstream of their confluence). 

Comparisons between the potential impact sites and control sites will allow for changes in surface water 

flows as a result of the Project to be identified. 

Monitoring of flows is proposed to commence prior to construction, with variation in surface water flows at 

the potential impact sites to be assessed against flow data collected at the control sites.  If a gross variation in 

surface water flows is identified at potential impact sites and not recorded at the control sites, the source of 

the variation will be investigated.  The follow up investigation will involve a traverse of Trefoil Creek to identify 

the source of surplus water or identify causes of deficit.  EIS Red-crowned Toadlet survey results 

The EIS (SMEC 2014) identified the potential impacts to Red-crowned Toadlet habitat arising from 

construction activities associated with Stage 1 works.  Fauna surveys, including targeted surveys for the Red-
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crowned Toadlet, were completed as part of the EIS.  Fauna surveys were conducted in Ecological Sampling 

Units (ESUs) containing suitable habitat over four nights during four survey periods (March 2013, July 2013 

and November 2013).  Additional fauna surveys were undertaken along Aquatic Drive (ESU 12) in April 2014. 

The 16 surveys undertaken for Red-crowned Toadlet recorded the species on three occasions, twice at one 

site on Trefoil Creek and once at another on Curl Curl Creek. Red-crowned Toadlets were recorded within ESU 

5 on two occasions and one Toadlet was heard calling from a drainage line (Curl Curl Creek catchment) in ESU 

8 during the EIS fauna surveys.  Desktop assessment conducted for the EIS also identified records of Red-

crowned Toadlets occurring in Trefoil Creek (ESU 5), which was further supported by the identification of 

individuals at numerous locations within ESU 5.  Records and habitat within and adjacent to the Project 

footprint is identified on the Sensitive area Plans.  Records of Red-crowned Toadlet obtained during the EIS 

are currently not available for ESU 5. 

2.2 Survey sites 

The information provided in the EIS was used as a basis to determine the likely locations of Red-crowned 

Toadlets and suitable habitat within the Project footprint.  Desktop assessment of the Atlas of NSW Wildlife 

(OEH 2015) provided potential locations for control sites, based on "clusters" of recent records of the Red-

crowned Toadlet in the locality.  Figure 2 shows the location of the monitoring sites selected for this Red-

crowned Toadlet Management Plan.   

A total of four impact sites and one reference site were established during baseline surveys conducted for 

this Red-crowned Toadlet Management Plan.  Details of each site location are as follows: 

 Site 1:  Impact site.  Located along Trefoil Creek (ESU 5) in the Stage 1 Project footprint. 

 Site 2:  Impact site.  Located along Trefoil Creek (ESU 5) in the Stage 1 Project footprint. 

 Site 3: Impact site.  Located along Trefoil Creek (ESU 5) in the Stage 1 Project footprint. 

 Site 4: Impact site.  Located along Curl Curl Creek (ESU 8) in the Stage 2 Project footprint. 

 Site 5: Control site.  Located at Ralston Avenue, Belrose. 
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2.3 Survey methods 

Baseline surveys were conducted to ground-truth the presence of suitable habitat and to establish transects 

that form the control and impact sites for future monitoring surveys. 

The following methods were employed during the baseline and ongoing annual monitoring surveys: 

 Surveys will be undertaken in late winter/early spring, and again in late summer/early autumn.  

Surveys will be undertaken during optimal conditions, which is during or soon after heavy rain. 

 Surveys will be conducted at each impact and control site.  A 200 metre transect will be established 

within each of these sites, and all surveys will be conducted along these transects. 

 Two staff will walk along each 200 metre transect twice, once during the day and a second survey at 

night,, recording all Red-crowned Toadlets heard calling.  Call playback will be used at several points 

along each transect (if required) to elicit a calling response from Red-crowned Toadlets. 

 At the end of each 200 metre transect survey, a tally of all Red-crowned Toadlets calling will be 

recorded, giving a measure of relative abundance at each site. 

 If no Red-crowned Toadlets are heard calling during the survey at each site, staff will undertake a 

search of all suitable habitat within the 200 metre transect in an effort to located sheltering adult Red-

crowned Toadlets. 

2.4 Initial survey results 

Initial surveys were conducted by Biosis ecologists Carl Corden and Belinda Wilson on 16 and 17 September 

2015.  Weather conditions over the two weeks prior to the baseline survey period were relatively warm and 

dry, with no substantial rainfall (less than 20 mm) during this time.  Conditions were similar during the 

baseline surveys, and were sub-optimal for detecting calling Red-crowned Toadlets given the lack of recent 

rainfall, with only minor rainfall occurring on the first evening 

No Red-crowned Toadlets were heard calling at any of the surveyed sites during the surveys.  Searches were 

therefore undertaken of all suitable shelter habitat at each site in an effort to locate sheltering adults. 

No Red-crowned Toadlets were recorded at any of the impact or control sites during the baseline surveys.  

The Pathogen and Weed Management Strategy (Biosis 2015b) identified the prevalence of Frog Chytrid in 

80% of all individual frogs sampled in the vicinity of Trefoil Creek.  The presence of this pathogen is highly 

likely to confound the results of surveys, and would not allow for any deleterious change in the population be 

attributed to the Project. 

2.5 Ongoing monitoring 

Initial Red-crowned Toadlet surveys established four impact sites and one control site for all ongoing 

monitoring surveys.  No Red-crowned Toadlets were recorded at any of these sites during these surveys, 

although habitat assessment confirmed the presence of suitable habitat for Red-crowned Toadlets at all of 

the sites. 

Despite the absence of records during baseline surveys it is assumed that Red-crowned Toadlets are still 

present within Trefoil Creek.  Ongoing monitoring will be undertaken at Site 2, Site 3 and Site 4 to determine 

whether Red-crowned Toadlets continue to occupy ESU 5 during construction and post construction stages of 

the Project. 
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3 Performance Parameters 

3.1 Performance parameters 

Performance parameters have been selected to provide criteria against which effectiveness of the mitigation 

measures will be measured (Table 3).  Information collected during baseline surveys (as described in Section 

2) will be compared with that recorded during the ongoing monitoring program to quantitatively identify 

changes to habitat quality and whether this can be directly attributed to construction. 

Red-crowned Toadlet performance measures will be discussed in annual reporting of ecological monitoring 

results to the Secretary, OEH and relevant Council, or as otherwise agreed by those agencies. 

One report will be provided for each year of ongoing monitoring, on completion of the late winter/early 

spring monitoring surveys.  Annual monitoring reporting will include: 

 A clear summary of the trigger values for the relevant surface water quality parameters. 

 Results of review of surface water monitoring data at sites SW 2, SW 5 and SW 7 (wet weather only) as 

identified in section 2.1. 

 Survey dates and times. 

 Weather conditions.  

 Details of methods used during monitoring surveys.  

 Results of the surveys (i.e. number of calling Red-crowned Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing construction and operation of the Project and 

effectiveness of mitigation measures.  

 Revisions of this plan. 

 



 

© Biosis 2015 – Leaders in Ecology and Heritage Consulting  16 

3.2 Monitoring actions 

Table 3 identifies actions, timing, responsibility and performance criteria designed in order to monitor the effectiveness of the ecological mitigation measures to be implemented as part of the Project. This addresses the requirements of 

Condition B20 of the CoA. 

Table 3: Monitoring actions 

Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Establishment of baseline condition 

FFMP section 7, 

Appendix C, 

Appendix D, 

Appendix E and R 

Establish 

monitoring sites 

and collect 

baseline data 

Monitoring sites will be selected 

from within the Project (4 impact 

sites) and in the wider locality (1 

control site). 

 

Monitoring will be conducted at 

night during optimal conditions 

along a 200m transect within each 

site.  Surveys will be undertaken at 

each site over two nights.  Surveys 

will involve listening for calling frogs, 

and using call-playback to elicit a 

call response from frogs.  Active 

searching of suitable habitat will be 

undertaken if no frogs are calling 

during the survey period. 

 

To be completed prior to 

the commencement of 

works.  Ideally in late 

winter/early spring during 

or soon after rainfall 

periods. 

The baseline survey results have been incorporated in this Plan.   

The annual report will be completed in accordance with Appendix 2 

of the FFMP and are to be submitted to the Secretary, OEH and 

relevant Council, or as otherwise agreed by those agencies shortly 

after the clearing operations have been completed. The annual 

report will include:  

 A clear summary of the trigger values for the relevant surface 

water quality parameters. 

 Results of review of surface water monitoring data at sites SW 2, 

SW 5 and SW 7 (wet weather only) as identified in section 2.1. 

 Survey dates and times. 

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-crowned 

Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and effectiveness of 

mitigation measures.  

 Revisions of this plan. 

Environment 

Manager 

Trigger values or acceptable 

range for water quality 

parameters are established. 

 

Water quality does not exceed 

the trigger values. 

Ongoing monitoring 

FFMP Section 7 and 

Appendix G 

Monitoring of all 

impact and 

control sites 

Monitoring will be conducted at 

night during optimal conditions 

along a 200m transect within each 

site.  Surveys will be undertaken at 

each site over two nights.  Surveys 

will involve listening for calling frogs, 

and using call-playback to elicit a 

call response from frogs.  Active 

searching of suitable habitat will be 

undertaken if no frogs are calling 

during the survey period. 

 

 

 

 

Results will be reviewed from 

surface water monitoring at sites 

SW 2, SW 5 and SW 7 (wet weather 

Pre-construction 

Initial survey to be 

completed between August 

and April. 

During Construction 

To be completed twice 

annually.  Ideally in late 

winter/early spring and 

again in late summer/early 

autumn during or soon 

after rainfall periods. 

 

Annual monitoring survey results report to be submitted at the 

completion of each monitoring period. 

Reports will be completed in accordance with Appendix 2 of the 

FFMP and are to be submitted in annual reporting to the Secretary, 

OEH and relevant Council, or as otherwise agreed by those 

agencies.  The reports will include:  

 Survey dates and times. 

 Impact and control site locations. 

 Surveyors.  

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-crowned 

Toadlets recorded at each site). 

 Results of review of surface water monitoring data at sites SW 2, 

SW 5 and SW 7 (wet weather only) for the period between each 

Red-crowned Toadlet monitoring survey. 

Environment 

Manager 

Red-crowned Toadlets are 

recorded within all impact sites in 

similar or greater abundance to 

baseline levels. 

 

Red-crowned Toadlets are 

successfully recorded at control 

sites during monitoring periods. 

 

Red-crowned Toadlet abundance 

will not be less than baseline 

levels over one year. 

 

 

There is no correlation between 

reduced detection of Red-

crowned Toadlets at any of the 

impact sites and the results of 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

only).  All recorded parameters will 

be reviewed to determine whether 

there is any correlation between 

changes in these parameters and 

detection of Red-crowned Toadlets 

during these periods. 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and effectiveness of 

mitigation measures.  

 Recommendations for future monitoring procedures. 

surface water monitoring in the 

interim period between each 

Red-crowned Toadlet monitoring 

survey. 
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3.3 Timing 

As a requirement of the Infrastructure Approval (Schedule 3) B20 (SSI-6434) and Part B B14 (SSI-6622), Red-

crowned Toadlet monitoring is to be undertaken during construction and operation (opening of the Project to 

traffic), until such time as the effectiveness of mitigation measures can be demonstrated to have been 

achieved over a minimum of three successive monitoring periods, unless otherwise agreed by the Secretary.  

The monitoring period may be reduced with the agreement of the Secretary in consultation with OEH, 

depending on the outcomes of the monitoring. 

Table 4:  Timing of Red-crowned Toadlet monitoring program 

Action Construction  

Phase 

Operation Phase Seasonal 

Requirements 

2016 2017 2018 2019 2020 2021 

Baseline surveys Once pre-

construction 
     Late winter. 

Ongoing 

monitoring 
Twice (late 

summer/early 

autumn and 

late 

winter/early 

spring) 

Twice 

(late 

summer/

early 

autumn 

and late 

winter / 

early 

spring) 

Twice 

(late 

summer/

early 

autumn 

and late 

winter / 

early 

spring) 

Twice (late 

summer / 

early 

autumn and 

late 

winter/early 

spring) 

  

Late winter/early 

spring and late 

summer/early 

autumn during 

optimal conditions 

(during or after 

heavy rain). 

Annual reporting 

to Secretary, OEH 

and relevant 

Council, or as 

otherwise agreed 

Annual Annual Annual Annual Annual Annual 
Project timeframe 

specific 
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4 Adaptive Management and Contingency Measures 

A primary objective of this Red-crowned Toadlet Management Plan is to apply the results of baseline and 

ongoing monitoring to determine whether mitigation measures to avoid impacts on extant Red-crowned 

Toadlet populations are effective during the period covered in this plan.  Annual reporting shall be provided 

to indicate where known or potential problems occur, and contingency measures will be implemented as part 

of an ongoing adaptive management strategy for the Project. 

Table 5 provides a summary of potential problems that may be detected during the Red-crowned Toadlet 

monitoring program and suggested contingency measures to facilitate adaptive management of these 

problems. 

Table 5: Summary of recommended contingency measures 

Action  Potential Problem Contingency Measure 

Surface Water 

Quality Monitoring 
 Trigger values or range 

exceeded for one or 

more water quality 

parameters. 

 Immediately undertake investigations to identify 

the source of this change and undertake remedial 

action if required. 

 Determine if seasonal variations/fluctuations have 

occurred within catchment. 

 Confirm permanent structures are operating in 

line with design requirements. 

 

Baseline surveys  Failure to detect Red-

crowned Toadlets 

during baseline surveys. 

 Utilise surface water quality data to determine the 

baseline condition of Red-crowned Toadlet 

habitat. 

Ongoing surveys  Continued non-

detection of Red-

crowned Toadlet. 

 Review surface water monitoring results and 

consult with design team, to determine if there is 

a variation between modelled and actual flows. 

 Determine whether there is any correlation 

between parameters of the surface water 

monitoring results and any decrease in Red-

crowned Toadlet detection during the relevant 

time period. 

 Provide advice regarding surface water 

management in relation to Red-crowned Toadlet. 
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1 Introduction  

Biosis Pty Ltd was commissioned by Ferrovial York Joint Venture (FYJV) to prepare an Ecological Monitoring 

Program (EMP for the Northern Beaches Hospital Connectivity and Network Enhancement Project (the 

Project).  This EMP has been developed to outline specific measures to be undertaken to monitor the 

effectiveness of prescribed mitigation measures outlined in the Flora and Fauna Management Plan (FFMP) 

(FYJV 2015). 

The Project has been assessed under Part 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A 

Act) and classified as State Significant Infrastructure (SSI).  Infrastructure approval for Stage 1 has been issued 

(SSI-6434) 29 June 2015, and Stage 2 Infrastructure approval (SSI-6622) 25 February 2016 has also been 

issued, both of which are subject to provision of formal Conditions of Approval (CoA).  This EMP has been 

prepared in accordance with these conditions. 

1.1  Project background 

This FEMP has been prepared to address the requirements of: 

 The Concept Proposal and Stage 1 Infrastructure Approval for SSI-6434 and Northern Beaches Hospital 

Road Connectivity and Network Enhancement – Stage 2 Infrastructure Approval for SSI-6622. 

 The recommended mitigation measures listed in the Northern Beaches Hospital – Road Connectivity and 

Network Enhancements Concept Plan and Stage 1 Environmental Impact Statement (EIS) (SMEC, 2014). 

 The recommended mitigation measures listed in the Northern Beaches Hospital – Northern Beaches 

Hospital Connectivity and Network Enhancements Stage 2 Environmental Impact Statement (EIS) (SMEC 2015). 

 Northern Beaches Hospital Connectivity and Network Enhancement Exhibit A- Scope of Works and Technical 

Criteria Appendix D.1 – Additional Environmental Requirements (RMS 2015) 

 All applicable biodiversity legislation.  

This EMP forms an Appendix to the FFMP and draws together monitoring practices recommended 

throughout the FFMP and the associated appendices, with a focus on achieving the Ecological Monitoring 

outcomes identified in CoA Schedule 3 B20.  The following list of appendices within the FFMP (FYJV 2015) have 

been drawn upon and referred to within this document: 

 Appendix B: Pathogen and Weed Management Strategy. 

 Appendix C: Pre-clearing / Ground Disturbance Checklist. 

 Appendix D: Fauna Handling and Rescue Procedure. 

 Appendix E: Anticipated Threatened Species / EEC Management Procedure. 

 Appendix F: Unexpected Threatened Species / EEC Management Procedure. 

 Appendix G: Nest Box Plan. 

1.2 Objectives and scope 

The FFMP and the Scope of Works and Technical Criteria Appendix D.1 – Additional Environmental Requirements 

(RMS 2015) describe and outline measures to be implemented to minimise impacts to ecological values as a 
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result of the Project.  Condition of Approval B20 (SSI-6434) and CoA B14 (SSI-6622) specifies the monitoring 

requirements and objectives to ensure the effectiveness of the Project design and biodiversity mitigation 

measures.  Mitigation and management measures are identified in the FFMP Section 7, with the management 

measures requiring monitoring focusing on the following key themes including: 

 Clearing of native vegetation inclusive of hollow-bearing trees. 

 Nestboxes. 

 Pathogens and weeds. 

 Revegetation and rehabilitation. 

The Instrument of approval SSI-6434 contains CoA specific to ecological monitoring for the Project, with CoA 

B20 stating that - The proponent shall develop an Ecological Monitoring Program to monitor the effectiveness of 

project design and biodiversity mitigation measures implemented as part of the project.  Table 1 identifies the CoA 

relevant to Ecological Monitoring and provides references for where these criteria are addressed within this 

EMP. 

Table 1:  Conditions of Approval relevant to Ecological Monitoring 

CoA 

Number 

Condition requirements Where addressed 

B20 (a) An adaptive monitoring program to assess the effectiveness of design and 

mitigation measures and allow amendment to the measures if necessary. The 

monitoring program shall nominate performance parameters and criteria against 

which effectiveness will be measured, including but not limited to specific species 

such as Long Nosed Bandicoots, in relation to road kill. 

Revision of this EMP 

during annual 

reporting. 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan . 

Road-kill Monitoring 

(this EMP) sections 

2.8, 3.1 and Appendix 

1. 

B20 (b) Mechanisms for developing additional monitoring protocols to assess the 

effectiveness of any additional mitigation measures implemented to address 

additional impacts in the case of design amendments or unexpected threated 

species finds during construction (where these additional impacts are generally 

consistent with the biodiversity impacts identified for the project in the documents 

listed under condition A2). 

Contingency 

measures (this EMP) 

section 4. 

B20 (c) Monitoring shall be undertaken during construction (for construction-related 

impacts) and from opening of the project to traffic (for operation/ongoing impacts) 

until such time as the effectiveness of mitigation measures can be demonstrated to 

have been achieved over a minimum of three successive monitoring periods after 

opening of the project to traffic, unless otherwise agreed by the Secretary. The 

monitoring period may be reduced with the agreement of the Secretary in 

consultation with OEH, depending on the outcomes of the monitoring. 

Section 3.4. 
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CoA 

Number 

Condition requirements Where addressed 

B20 (d) Provision for the assessment of the data to identify changes to habitat usage and 

whether this can be directly attributed to the project including, but not limited to, 

the impacts on the Red- crowned Toadlet as a result of any drainage system 

redesign and peak flow diversion into or away from ESU 5 and Trefoil Creek 

(drainage line 2). 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan 

 

B20 (e) Details of contingency measures that would be implemented in the event of changes 

to habitat usage patterns directly attributable to the construction or operation of 

the project; and provision for annual reporting of monitoring results to the 

Secretary and OEH, or as otherwise agreed by those agencies. 

Contingency 

measures (this EMP) 

section 4. 

B20 (f) The Program shall be submitted to the Secretary for approval no later than six (6) 

weeks prior to the commencement of construction that would result in the 

disturbance of native vegetation, unless otherwise agreed by the Secretary. 

 Compliance Tracking 

Program (Appendix 

A9 of CEMP)   

C28 (f)i) Plans for impacted and adjoining areas showing vegetation communities; 

important flora and fauna habitat areas; locations where threatened species, 

populations or ecological communities have been recorded; including pre-clearing 

surveys to confirm the location of tree hollows, threatened flora and fauna species 

and associated habitat features. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

C28(f)ii) The identification of areas to be cleared and details of management measures to 

avoid any residual habitat damage or loss and to minimise or eliminate time lags 

between the removal and subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

Sensitive area 

mapping. 

C28(f)iv) A Pathogen and Weed Management Strategy, incorporating weed management 

measures focusing on early identification of invasive weeds and pathogens 

(including but not limited to Batrachochytrium dendrobatidis, Phytopthora 

cinnamomi and myrtle rust and effective management controls. 

Pathogen and Weed 

Management 

Strategy (Appendix B 

FFMP) and sections 

2.3 and 3.3 of this 

plan. 

C28(f)v) (v) A description of how the effectiveness of these management measures would be 

monitored. 

This plan. 

 

The Instrument of approval SSI-6622 contains CoA specific to ecological monitoring for the Project, with CoA 

B14 stating that - The proponent shall develop and implement an Ecological Monitoring Program to monitor the 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting  6 

effectiveness of project design and biodiversity mitigation measures implemented as part of the project. The 

program must be developed by a suitably qualified and experienced ecologist in consultation with OEH and Council.  

Table 1 identifies the CoA relevant to Ecological Monitoring and provides references for where these criteria 

are addressed within this EMP. 

Table 2:  Conditions of Approval relevant to Ecological Monitoring 

CoA 

Number 

Condition requirements Where addressed 

B14 (a) an adaptive monitoring program to assess the effectiveness of design and 

mitigation measures and recommend amendment to the measures if necessary. 

The monitoring program must nominate performance parameters and criteria 

against which the effectiveness of these measures will be evaluated, including but 

not limited to specific species such as the Long Nosed Bandicoot; 

Revision of this EMP 

during annual 

reporting. 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan . 

Road-kill Monitoring 

(this EMP) sections 

2.8, 3.1 and Appendix 

1. 

Nest box monitoring 

(Nestbox 

Management 

Strategy, Biosis 

2015d) 

Long-nosed 

Bandicoot Monitoring 

as part of EMP. 

B14 (b) Mechanisms for developing additional monitoring protocols to assess the 

effectiveness of any additional mitigation measures implemented to address 

additional impacts in the case of design amendments or unexpected threated 

species finds during construction (where these additional impacts are generally 

consistent with the biodiversity impacts identified tor the project in the documents 

listed under condition A 1 ) 

Contingency 

measures (this EMP) 

section 4. 

B14 (c) Monitoring during construction (for construction-related impacts) and from opening 

of the project to traffic (for operation/ongoing impacts) until such time as the 

effectiveness of mitigation measures can be demonstrated to have been achieved 

over a minimum of three successive monitoring periods after opening of the project 

to traffic, unless otherwise agreed by the Secretary. The monitoring period may be 

reduced with the agreement of the Secretary in consultation with OEH, depending 

on the outcomes of the monitoring. 

Section 3.4. 
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CoA 

Number 

Condition requirements Where addressed 

B14 (d) Provision for the assessment of the data, including data obtained under the Water 

Management Plan in condition B5, to identify changes to habitat usage and whether 

this can be directly attributed to the project including, but not limited to, the impacts 

on the Red-crowned Toadlet as a result of any drainage system redesign and peak 

flow diversion into or away from ESU 8 and ESU 12 and Curl Curl Creek. 

Appendix 2 - Red-

crowned Toadlet 

Monitoring Plan 

 

B14 (e) Details of contingency measures that would be implemented in the event of changes 

to habitat usage patterns directly attributable to the construction or operation of 

the project; 

Contingency 

measures (this EMP) 

section 4. 

B14 (f) Provision tor annual reporting of monitoring results to the Secretary and OEH, or as 

otherwise agreed by those agencies. 

 Compliance Tracking 

Program (Appendix 

A9 of CEMP)   

D28 (f)i) Plans for impacted and adjoining areas showing vegetation communities, including 

riparian areas; important flora and fauna habitat areas; locations where 

threatened species, populations or ecological communities have been recorded; 

including procedures for preclearing surveys. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

D28(f)ii) the identification of areas to be cleared and details of management measures to 

avoid residual habitat damage or loss and to minimise or eliminate time lags 

between the removal and subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

Pre-clearing 

procedures and 

monitoring (this EMP) 

sections 2.1 and 3.3. 

D28(f)iv) A Pathogen and Weed Management Strategy, incorporating weed management 

measures focusing on early identification of invasive weeds and pathogens 

(including but not limited to Batrachochytrium dendrobatidis, Phytopthora 

cinnamomi and myrtle rust and effective management controls. 

Pathogen and Weed 

Management 

Strategy (Appendix B 

FFMP) and sections 

2.3 and 3.3 of this 

plan. 

D28(f)v) (v) A description of how the effectiveness of these management measures would be 

monitored. 

This plan. 
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1.3    Minor Changes to Ecological Monitoring Program 

Minor changes to the Ecological Monitoring Program may be approved by the Environmental Representative 

consistent with the process identified in Condition C1 (e) of the Minister’s approval and detailed in Section 1.6 

of the Construction Environmental Management Plan. Changes would be proposed in consultation with the 

Project Ecologist.  Changes may: 

 Be editorial in nature e.g. typographical or cross-referencing errors, staff and agency/authority name 

changes; 

 Do not increase the magnitude of impacts on the environment when considered individually or 

cumulatively; and/or 

 Do not compromise the ability of the Stage 1 Project to meet approval or legislative requirements. 

Where the Environmental Representative (ER) deems it necessary, the amended program may be provided to 

relevant stakeholders for review and comment such as OEH. The document may also be forwarded to the 

Secretary of DP&E for approval. 

If the ER is unsure as to whether a proposed amendment can be categorised as minor, the ER will seek advice 

from DP&E prior to endorsing the subject amendments.  
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2. Ecological Monitoring 

Section 7 of the FFMP details the mitigation measures to be implemented for the Project.  The following 

provides outlines for the tasks to be undertaken in the baseline (pre-clearing stage) monitoring to inform 

those measures of the Ecological Monitoring Plan. 

Table 3:  Summary of Project monitoring requirements 

Reference Action Description Timing of action 

Clearing procedure Monitoring 

FFMP section 7, 

Appendix C, 

Appendix D, 

Appendix E and 

Appendix G. 

Removal of hollow-

bearing trees 

Hollow-bearing trees are 

to be removed under the 

supervision of a suitably 

qualified ecologist by 

felling and not with the 

use of an excavator. Each 

hollow-bearing tree will 

be carefully lowered to 

the ground and 

immediately inspected by 

an ecologist for fauna. 

 

The Environment 

Manager (or appointed 

ecologist) is to supervise 

the removal of key fauna 

habitats and relocate any 

healthy resident native 

fauna to adjacent habitat 

and to transfer any 

injured fauna to a wildlife 

carer. 

During clearing operations, 

specifically at least 24 hours 

after the removal of non-

habitat trees and 

understorey vegetation. 
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Reference Action Description Timing of action 

 Monitoring of 

vegetation clearance in 

areas adjacent to 

ecologically sensitive 

areas or vegetation to 

be retained. 

Pre-clearance survey was 

undertaken to document 

the actual extent of native 

vegetation. Following the 

installation of protective 

fencing and signage, on-

going monitoring is to be 

undertaken to ensure no 

accidental clearing is 

undertaken in native and 

derived plant 

communities and 

associated habitat for 

threatened and non-

threatened terrestrial 

biodiversity 

(demonstrates 

avoidance).  

A register of sensitive site 

maps will be maintained. 

Monitoring of vegetation 

clearance to be undertaken: 

1. On a weekly basis 

during construction by 

the on site 

environmental officer.  

2. Immediately after 

construction by the on 

site environmental 

officer. 

 

Nest Box Monitoring 

FFMP Section 7 and 

Appendix G. 

Monitoring of nest 

boxes 

A visual inspection of each 

nest box will be 

undertaken by an 

appropriately trained 

zoologist using a ground-

based nest-box 

surveillance camera or in 

conjunction with a 

qualified arborist if tree 

climbing is required. 

Monitoring of nest boxes to 

be undertaken: 

1. During construction 

2. Immediately after 

construction 

3. At least 6 months to a 

year after construction, 

preferably in summer 

and twice a year for up to 

five years. 
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Reference Action Description Timing of action 

 Nest box maintenance 

regime 

The maintenance regime 

will involve:  

 The removal of pest 

species such as 

common myna, 

common starlings 

and European bees.  

 The replacement of 

fallen, damaged or 

deteriorated nest 

boxes.  

 The repositioning or 

relocation of nest 

boxes that show no 

sign of use after 

several successive 

monitoring periods  

 The removal or 

excess nesting 

material that may 

block access to the 

nest box over time.  

Twice a year until completion 

of the project (operation 

phase), with maintenance 

assessment undertaken 

during nest box monitoring. 

Pathogen and Weed Monitoring 

FFMP Section 7 and 

Appendix B. 

Noxious weed mapping 

will occur prior to 

clearing works.   

Noxious weed mapping 

will occur progressively 

throughout construction 

prior to clearing works in 

each location. Weed 

management will occur 

throughout the extent 

and duration of the 

project in accordance with 

Pathogen and Weed 

Management Strategy. 

Noxious weed mapping to be 

undertaken: 

1. Prior construction. 
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Reference Action Description Timing of action 

 Weed and pathogen 

management measures 

will occur throughout 

the extent and duration 

of the project in 

accordance with this 

plan. 

Pathogen mapping will 

occur progressively 

throughout construction 

when signs of infection 

are evident. Pathogen 

management will occur 

throughout the extent 

and duration of the 

project, with testing to be 

undertaken to confirm 

presence or absence of 

pathogens in medium to 

high risk areas. 

Noxious weed management 

to be undertaken: 

1. Prior construction 

2. During construction 

 

 Weed and pathogen 

management during 

rehabilitation 

Rehabilitated sites. Stabilisation of catchments. 

Red-crowned Toadlet Monitoring 

FFMP section 7, 

Appendix 2 (in this 

document) 

Appendix B, 

Appendix D and 

Appendix E 

Establish monitoring 

sites and collect 

baseline data 

Monitoring sites will be 

selected from within the 

Project (5 impact sites) 

and in the wider locality (1 

control site). 

 

Monitoring will be 

conducted at night during 

optimal conditions along 

a 200m transect within 

each site.  Surveys will be 

undertaken at each site 

over two nights.  Surveys 

will involve listening for 

calling frogs, and using 

call-playback to elicit a call 

response from frogs.  

Active searching of 

suitable habitat will be 

undertaken if no frogs are 

calling during the survey 

period. 

 

To be completed prior to the 

commencement of works.  

Ideally in late winter/early 

spring during or soon after 

rainfall periods. 
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Reference Action Description Timing of action 

FFMP Section 7 and 

Appendix G. 

Monitoring of all impact 

and control sites 

Monitoring will be 

conducted at night during 

optimal conditions along 

a 200m transect within 

each site.  Surveys will be 

undertaken at each site 

over two nights.  Surveys 

will involve listening for 

calling frogs, and using 

call-playback to elicit a call 

response from frogs.  

Active searching of 

suitable habitat will be 

undertaken if no frogs are 

calling during the survey 

period. 

 

To be completed annually.  

Ideally in late winter/early 

spring during or soon after 

rainfall periods. 

Roadkill Monitoring 

FFMP Appendix B and 

section 7 

Roadkill monitoring. Roadkill monitoring 

transects have been 

established within the 

Project footprint at key 

locations at which fauna 

habitat abuts the road 

corridor (Figure 1).  

Transects will be assessed 

by walking along the 

marked transects, with 

observed roadkill to be 

recorded.  Photos of 

roadkill will be taken for 

verification by the Project 

Ecologist to confirm the 

identification of animals 

encountered. 

Roadkill monitoring to be 

undertaken: 

1. Prior construction 

2. During construction 

3. Operational phase 
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Reference Action Description Timing of action 

Microbat Habitat Monitoring 

FFMP Section 7 and 

Appendix C, D, E, F and 

G. 

Microbat Habitat 

Monitoring 

Prior to any disturbances 

of potential microbat 

habitat a Project Ecologist 

is to inspect culverts and 

other potential non-

hollow roost sites one 

week before works are 

undertaken.  Inspections 

will be conducted during 

the day with the use of a 

powerful hand held torch 

to determine whether 

microbats are occupying 

the culverts.  Any signs of 

historical use by 

microbats (e.g. dead 

specimens, bat droppings 

etc.) will also be recorded.   

 

Microbat habitat monitoring 

to be undertaken: 

1. Prior construction 

2. During construction 

Revegetation Monitoring 

Urban Design and 

Landscape Plan 

Revegetation and 

rehabilitation measures. 

Specific rehabilitation 

measures for each 

watercourse will be 

documented in Urban 

Design and Corridor 

Landscape Plan. 

 

 

2.1 Pre-clearing procedures 

Where native vegetation is to be retained adjacent to or within construction sites, protective fencing and 

signage would be installed immediately prior to vegetation clearance in accordance with Australian Standard 

4970 – 2009 Protection of Tree. In addition to fencing area to be marked with: 

 Physical barrier (i.e. barrier mesh) or Flagging to mark individual trees to be retained, if possible, close to 

and/or adjoining the construction zone (yellow tape –habitat trees to be cleared). 

 Signage – indicates areas or trees to be protected. 

The extent of ecologically sensitive areas located adjacent to the works areas and will be shown on relevant 

Sensitive Area Maps and physically delineated on site using protective fencing and signposting.  Protective 

fencing and signposting will be maintained and replaced as required throughout construction.  Signs 

indicating the area is a "SENSITIVE ENVIRONMENTAL AREA" will be clearly and securely affixed to the fencing. 

The sensitive areas include: 

 Threatened species habitat as pre-construction survey report. 
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 Duffys Forest EEC. 

 Riparian Areas. 

 Habitat features e.g. hollow-bearing trees. 

These areas identified as have been mapped in Appendix H of the FFMP and vegetation protection and 

management procedures have been outlined in Section 7 of the FFMP.  

Monitoring will be undertaken to ensure these areas are retained will form the basis of the monitoring of 

predicted and actual vegetation removal, in accordance with monitoring actions in Section 3.3. 

2.2 Nest box installation 

A Nest Box Plan for the Project has been developed as Appendix G to the FFMP to outline specific measures 

to be undertaken to offset the impacts of vegetation clearance required for the Project on native hollow-

dependent fauna.  

As part of the Nest Box Plan, tree hollows within the Project footprint have been located and catalogued to 

develop specific measures to be undertaken to offset the impacts of vegetation clearance on native hollow-

dependant fauna.   

Within the Project footprint 59 hollow-bearing trees have been identified, however potential design 

refinements may result in a reduction of hollow-bearing trees required to be removed during construction, 

ensuring minimisation of impacts to hollow dependant fauna.  Cataloguing of hollow bearing trees during 

clearance of vegetation will identify and validate the potential impacts to hollow dependant fauna, and result 

in a reduction in the number of nestboxes required as offsets for vegetation clearance. 

Nest box installation is recommended for all tree hollows that will be lost as a result of vegetation clearance 

for the Project.  The requirements for the installation of nest boxes defined within the Nest Box Plan are to be 

adhered to. The following two requirements relate to the timing of monitoring: 

 70 % of the required nest boxes will be installed prior to commencement of vegetation clearance. This will 

ensure that fauna which must be relocated during clearance have somewhere to be relocated to, whilst 

also allowing flexibility as to the final numbers of nest boxes required (based on the number of hollows 

which are able to be relocated). 

 Any further nest boxes which are required will be ordered and installed within one month of the 

completion of vegetation clearance, based on actual hollows removed as a result of tree felling. 

The occurrence of hollow bearing trees will be assed during the undertaking of the pre-clearing / ground 

disturbance checklist (Appendix C of the FFMP) and inform monitoring actions outlined in Section 3.3. 

2.3 Weed and pathogens  

Most of the study area has moderate to high levels of weed invasion due to disturbance from stormwater, 

the highly urbanised nature of the site, vegetation clearance and edge effects.  Detailed weed and pathogen 

mapping was undertaken during pre-construction surveys, which identifies the potential pathogen risk areas 

and the locations of weed infestations.  The Pathogen and Weed Management Strategy (Appendix B of the 

FFMP) identifies all record keeping requirements associated with the use of herbicides and pesticides. 

In summary, to prevent establishment or spread of weeds: 

 Machinery will be cleaned before entering work sites. 
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 Noxious weeds will be removed from within the construction boundary. 

 Cleared weed material will be disposed of at a site licensed to receive green waste. This will be recorded 

in the Project Waste Register. 

 Where pesticide is used to control noxious weeds is will be in accordance with the on-label requirements 

of chemicals used and the NSW DPI Noxious and environmental weeds handbook (2014). 

Weeds to be controlled as required in areas affected by construction in a staged manner and for a minimum 

period of two years following construction works as outlined in monitoring actions and timing in Sections 3.3 

and 3.4.   

2.4 Unexpected threatened species finds 

The ecological assessment undertaken as part of the EIS prepared by SMEC (2015) indicated that no 

threatened flora is likely to occur within the project area; however there is the potential for two species of 

threatened fauna to occur; Red-crowned Toadlet and Powerful Owl.  Areas of potential habitat for these 

species have been identified in the EIS mapping (Appendix H of FFMP). 

Appendix F of the FFMP identifies the procedure to be followed should any unanticipated threatened species 

be encountered during construction of the Project.  In summary, following the cessation of works and the 

appropriate personal and authorities have been notified, the implications of the Project of the species is to be 

assessed and incorporated into any strategies and plans required by the Project, subject to approvals and 

permitting requirements. 

2.5 Powerful Owl habitat 

Two potential Powerful habitat trees were identified during the EIS (SMEC 2014) and mapped during the pre-

construction surveys.  Tree protection zones have been mapped as sensitive areas around both of these 

trees.  To avoid impacts to these trees construction has been planned to work outside of the tree protection 

zones.  However, if design variations require the removal of these trees or impacts within the tree protection 

zones, works will be undertaken outside of the species breeding season and the project ecologist consulted 

to determine the current use of the trees by the species. 

The occurrence of Powerful Owls will be assed during the undertaking of the pre-clearing / ground 

disturbance checklist (Appendix C of the FFMP). 

2.6 Red-crowned Toadlet habitat  

The EIS (SMEC 2014) identified the potential impacts to Red-crowned Toadlet habitat arising from 

construction activities associated with Stage 1 works.  A Red-crowned Toadlet Management Plan was not  a 

CoA for Stage 1 works however forms part of the Stage 2 approval.  Mitigation measures were developed to 

maintain surface water moisture within potential habitat adjacent to Stage 1 Works Project footprint as part 

of detailed design. A Red-crowned Toadlet management plan has subsequently been developed for the 

Project to determine if related changes occur (Appendix 2).   

Clearance of vegetation within the vicinity of potential habitat will be identified during the undertaking of the 

the pre-clearing / ground disturbance checklist (Appendix C of the FFMP). 

The Before-After Control-Impact (BACI) model is used as the preferred model for the Red-crowned Toadlet 

monitoring design.  This allows for comparison between reference ("control") and Project ("impact") sites to 
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allow for the comparison of "impact" sites against "control" sites, and determine whether construction for the 

Project results in any impact on Red-crowned Toadlets within the Stage 1 Project footprint. 

Collection of data from impact sites over time will provide a "before" and "after" measure of the success of 

measures employed to mitigate impacts on Red-crowned Toadlets.  This before-after approach is also 

important at control sites as it allows for determination of natural temporal variability (e.g. climatic) over time. 

Control and impact sites were established during the baseline surveys within the Project footprint and in the 

wilder locality.  The monitoring program will be undertaken at Site 2, Site 3 and Site 4 to determine whether 

Red-crowned Toadlets continue to occupy ESU 5 and 8 during construction and post construction stages of 

the Project. This program comprises both relative abundance of individuals, at control and impact sites, along 

with flow monitoring.   

Two flow monitoring sites are to be established within Trefoil Creek, measuring the volume of surface water 

flow.  An additional two control sites measuring discharge will be established on Middle Creek (upstream of 

confluence with Trefoil Creek) and on the unnamed tributary of Trefoil Creek (upstream of their confluence). 

Comparisons between the potential impact sites and control sites will allow for changes in surface water 

flows as a result of the Project to be identified. 

2.7 Revegetation  

Mitigation measures relating to the Project and revegetation and rehabilitation efforts, including waterways 

will be documented in Urban Design and Landscape Plan prepared in accordance with the FFMP.  Areas 

identified for revegetation or rehabilitation within the Urban Design and Landscape Plan will then be 

incorporated into the Vegetation Management Plan and Connectivity Strategy. 

Revegetation efforts to be monitored by an Ecologist (Botanist), annually up to suitable period, developed in 

consultation with Roads and Maritime, after the initial revegetation (during construction).   

2.8 Roadkill Monitoring 

Condition of Approval B20 (a) requires that performance parameters and criteria be established to determine 

the effectiveness of mitigation measures in relation to roadkill.  CoA B20 (e) specifies a requirement to 

develop contingency measures in the event of changes in habitat use (by native fauna) that would be directly 

attributable to the Project.  The road kill monitoring program (Appendix 1) involves the monitoring of roadkill 

at key locations within the Project footprint where suitable fauna habitat abuts the road corridor.  Transects 

have been established at these locations and are presented in Appendix 1, Figure 1.  Transects will be 

assessed by FYJV environment staff briefed by the Project Ecologist. 

Road kill monitoring transects will be monitored monthly prior to construction to determine a baseline level 

of roadkill occurrence and species to be identified where possible.  During construction roadkill monitoring 

will continue to be undertaken monthly, and include observations and records from construction personnel 

outside the monthly monitoring event.  Observations by construction personnel will be used to identify 

additional species, however observation counts are not to be included as part of the formal monitoring 

(however, still captured) to ensure data collected from monitoring transects pre and during construction is 

comparable.  

2.9 Microbat Habitat Monitoring 

The removal of hollow-bearing trees are required as part of the project and as such a Nestbox management 

plan has been developed for these tree dependant species.  Some threatened species of microbat are not 
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hollow dependant and are known to utilise artificial structures for roosting and breeding habitat.  These 

species include Large-eared Pied Bat, Eastern Bentwing-bat and Southern Myotis. 

Microbats have the potential to occur within two culverts within the Project footprint; Frenchs Forest Road at 

the upper headwaters of Trefoil Creek and beneath Wakehurst Parkway north of the intersection with Aquatic 

Drive.  General mitigation measures to prevent/minimise impacts to threatened microbat species have been 

prescribed in the FFMP, however monitoring the performance of these mitigation measures is required.  To 

mitigate any potential impacts to threatened microbat species that may be disturbed during construction the 

monitoring of potential microbat habitat is to be undertaken prior to and during construction. 

Prior to any disturbances of potential microbat habitat a Project Ecologist is to inspect culverts and other 

potential non-hollow roost sites one week before works are undertaken.  Inspections will be conducted 

during the day with the use of a powerful hand held torch to determine whether microbats are occupying the 

culverts.  Any signs of historical use by microbats (e.g. dead specimens, bat droppings etc.) will also be 

recorded.   

During construction the Project Ecologist will supervise the works on and around potential microbat habitat.  

Winter monitoring should be conducted during the construction phase to ensure that over-wintering 

microbats are not being adversely impacted by the Project. 
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3. Performance Parameters 

3.1 Performance parameters 

Performance parameters have been selected to provide criteria against which effectiveness of the mitigation 

measures will be measured. Information collected during baseline data (as described in Section 2) will be 

compare with that recorded during the monitoring program to quantitatively identify changes to habitat 

usage and whether this can be directly attributed to construction. 

Performance measures will be discussed in annual reporting of monitoring results to the Secretary, OEH and 

relevant Council, or as otherwise agreed by those agencies. 

3.2 Reporting requirements 

As a component of annual reporting a summary of clearing operations undertaken for the Project FYJV, in 

consultation with the project ecologist, will be provided that: 

 Details the assessment of habitat trees and the handling of the fauna affected by the clearing activities 

undertaken in accordance with the requirements of the Nestbox Management Plan and the the pre-

clearing / ground disturbance checklist (Appendix C of the FFMP). 

 Details the clearing and structures removal operations, including procedures, dates, areas and 

information on the fauna specialist present during the clearing and structures removal operations. 

 Details any live animals, including threatened species that were sighted, captured, released, injured or 

shocked. 

 Details dead animals that were found as a result of clearing and structures removal operations and fauna 

rescue. 

 Details trees being used for breeding or roosting by fauna, including their species, locations, sizes, heights 

and depths of hollows in trees. 

 Details any bridge or culvert structure being used for breeding or roosting by fauna, including their 

species, locations, sizes, gap heights and depths. 

 Includes photo images of rescued fauna. 

 Includes records of road kill during the clearing period. 

 Includes an analysis of the effectiveness of the clearing methods and fauna rescue procedures adopted 

by the Contractor. 

 Includes recommendations for future pre-clearing assessments and/or fauna rescue procedures. 

 Includes recommendations for altering and updating this monitoring plan, to address unexpected finds 

or changes in habitat use or increases in road-kill numbers. 

 Analysis of monitoring data/records and comparison to baseline values - as part of the assessment of the 

effectiveness of mitigation measures implemented.  

 Individual species data will be investigated for several aspects of the monitoring program - eg Long-nosed 

Bandicoot - for detailed comparison and analysis.
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3.3 Monitoring actions 

The following table identifies actions, timing, responsibility and performance criteria designed in order to monitor the effectiveness of the ecological mitigation measures to be implemented as part of the Project. This addresses the 

requirements of Condition B20 of the CoA. 

Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Clearing procedure Monitoring 

FFMP section 7, 

Appendix C, 

Appendix D, 

Appendix E and 

Appendix G. 

Removal of 

hollow-bearing 

trees 

Hollow-bearing trees are to be removed 

under the supervision of a suitably 

qualified ecologist by felling and not with 

the use of an excavator. Each hollow-

bearing tree will be carefully lowered to the 

ground and immediately inspected by an 

ecologist for fauna. 

 

The Environment Manager (or appointed 

ecologist) is to supervise the removal of key 

fauna habitats and relocate any healthy 

resident native fauna to adjacent habitat 

and to transfer any injured fauna to a 

wildlife carer. 

During clearing operations, 

specifically at least 24 hours 

after the removal of non-

habitat trees and 

understorey vegetation. 

Pre-clearing survey techniques, timing and responsibilities for 

surveying in accordance with the FFMP and form a 

component of  the annual reporting to the Secretary, OEH 

and relevant Council, or as otherwise agreed by those 

agencies. The reports will include:  

 Survey date.  

 Time.  

 Surveyors.  

 Weather conditions.  

 Details of methods used during pre-clearing surveys and 

clearing operations.  

 Fauna species displaced by clearing, species, captured, 

species released and any wildlife.  

 Mortalities resulting either directly or indirectly from the 

clearing operations.  

 Location of fauna within clearing footprint (recorded with 

GPS) and release locations.  

 Hollow-bearing tree register, and comparison of this data 

to nest box plan (assess the adequacy of nest boxes 

installed and how they are mitigating the loss of tree 

hollows).  

 Discussion of the effectiveness of those methods 

employed.  

Recommendations for future pre-clearing and/or clearing 

procedures. 

Environment 

Manager 

The performance of removal of 

hollow-bearing trees procedures 

will be assessed against:  

 Low rates of fauna injury and 

mortality resulting from 

clearing operations, 

particularly of threatened 

species.  

 Successful capture and 

release of fauna displaced by 

clearing operations.  

 Rapid processing, treatment 

and release of injured fauna.  

 Accurate quantification of 

fauna habitat features and 

hollow-bearing trees being 

removed.  

 Data collation and reporting 

of these measures. 

Assessment criteria: 

 Zero direct harm to wildlife. 

 Incidental harm to be 

managed/reported on by 

Ecologist/Environment 

Manager. 

Incidents to be raised through 

toolbox meetings with all 

construction workers. 

 Monitoring of 

vegetation 

clearance in areas 

adjacent to 

ecologically 

sensitive areas or 

vegetation to be 

retained. 

Pre-clearance survey was undertaken to 

document the actual extent of native 

vegetation. Following the installation of 

protective fencing and signage, on-going 

monitoring is to be undertaken to ensure 

no accidental clearing is undertaken in 

native and derived plant communities and 

associated habitat for threatened and non-

threatened terrestrial biodiversity 

(demonstrates avoidance).  

A register of sensitive site maps will be 

maintained. 

Monitoring of vegetation 

clearance to be 

undertaken: 

1. On a weekly basis 

during construction by the 

on site environmental 

officer.  

2. Immediately after 

construction by the on site 

environmental officer. 

 

Pre-clearing survey techniques, timing and responsibilities for 

surveying are detailed in the FFMP. The following 

documentation is to be kept on record following each 

monitoring event and form a component of  the annual 

reporting to the Secretary, OEH and relevant Council, or as 

otherwise agreed by those agencies:  

 Survey date.  

 Time.  

 Surveyors.  

 Location and extent of vegetation clearance, including 

photo-point monitoring. 

Environment 

Manager 

The performance of pre-clearing 

and clearing procedures will be 

assessed against:  

 Successful removal of 

intended vegetation without 

accidental damage to 

vegetation proposed for 

retention.  

 Data collation and reporting 

of these measures. 

Assessment criteria: 

 Zero impact to vegetation 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

 Location and photographs of protective fencing and 

signage. 

 Discussion of the effectiveness of those methods 

employed.  

 If there is any deterioration or damage to protective 

fencing and signage and if maintenance is required. 

marked for protection 

 Reporting regarding 

vegetation clearance and 

water quality to be prepared 

and provided to relevant 

stakeholders as per Project 

Approval parameters and/or 

requirements. 

Nest Box Monitoring 

FFMP Section 7 and 

Appendix G. 

Monitoring of 

nest boxes 

A visual inspection of each nest box will be 

undertaken by an appropriately trained 

zoologist using a ground-based nest-box 

surveillance camera or in conjunction with 

a qualified arborist if tree climbing is 

required. 

Monitoring of nest boxes to 

be undertaken: 

1. During construction 

2. Immediately after 

construction 

3. At least 6 months to a 

year after construction, 

preferably in summer and 

twice a year for up to five 

years. 

Brief monitoring reports are to be produced following each 

nest box monitoring session, as outlined in Biosis (2015), and 

these form a component of  the annual reporting to the 

Secretary, OEH and relevant Council, or as otherwise agreed 

by those agencies The following information will be collected 

for each nest box:  

 Nest box Identification number. 

 Time each nest box was inspected.   

 Inspection date, weather conditions (precipitation, cloud 

cover, temperature) 

 If the nest box is occupied by native fauna, and if so, the 

species. If the nest box is not occupied by a native 

species, record any signs of use by native species such as 

feathers, droppings, scats, hair or nesting material.  

 If the nest box is occupied by a pest species such as 

European bees, or Common Myna.  

 Is there any deterioration of the nest box and is any 

maintenance required.  

 Any changes to the surrounding habitats, such as 

clearing. 

Environment 

Manager 

Indicators of success of nest 

boxes include:  

 Use of nest boxes by a wide 

range of native fauna species.  

 Use of nest boxes designed 

for specific species by those 

same species 

Assessment criteria: 

 Inspection to be undertaken 

to record nest box utilisation 

(by which species, native and 

pest) and success yearly for 

five years. 

 Reporting to outline nest box 

utilisation and success yearly 

for five years. 

 >60% uptake of nest boxes 

by native species. 

 <20% uptake of nest boxes 

by pest species. 

 Nest box 

maintenance 

regime 

The maintenance regime will involve:  

 The removal of pest species such as 

common myna, common starlings and 

European bees.  

 The replacement of fallen, damaged or 

deteriorated nest boxes.  

 The repositioning or relocation of nest 

boxes that show no sign of use after 

several successive monitoring periods  

 The removal or excess nesting material 

that may block access to the nest box 

over time.  

Annual until completion of 

the project (operation 

phase), with maintenance 

assessments undertaken 

during nest box 

monitoring. 

The following information will be collected for each nest box 

and is to be submitted in annual reporting to the Secretary 

and relevant Council, form a component of  the annual 

reporting to the Secretary, OEH and relevant Council, or as 

otherwise agreed by those agencies:  

 Nest box Identification number. 

 Time each nest box was inspected.   

 Inspection date, weather conditions (precipitation, cloud 

cover, temperature). 

 If the nest box is occupied by a pest species such as 

European bees, or Common Myna.  

 Maintenance completed. 

Environment 

Manager 

or 

Operator 

Indicators of success of nest 

boxes include:  

 Use of nest boxes designed 

for specific species by those 

same species. 

 Low rate of use of nest boxes 

by pest species  

 Low level of maintenance of 

nest boxes. 

Assessment criteria: 

 <5% of nest boxes requiring 

maintenance aver a five year 

span. 

Pathogen and Weed Monitoring 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

FFMP Section 7 and 

Appendix B. 

Noxious weed 

mapping will 

occur prior to 

clearing works.   

Noxious weed mapping will occur 

progressively throughout construction 

prior to clearing works in each location. 

Weed management will occur throughout 

the extent and duration of the project in 

accordance with Pathogen and Weed 

Management Strategy. 

Noxious weed mapping to 

be undertaken: 

1. Prior construction. 

 

Any additional instances of weeds or pathogens that are 

identified are to be provided, with co-ordinates and species 

identification to ensure weed and pathogen mapping 

remains current. 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 No new noxious weed and 

pathogen infestations within 

the Project footprint and in 

adjacent bushland as a result 

of the Project. 

Assessment criteria: 

 No new noxious weed 

species (in addition species 

list within this plan) to 

establish in the Project 

footprint. 

 Weed and 

pathogen 

management 

measures will 

occur throughout 

the extent and 

duration of the 

project in 

accordance with 

this plan. 

Pathogen mapping will occur progressively 

throughout construction when signs of 

infection are evident. Pathogen 

management will occur throughout the 

extent and duration of the project, with 

testing to be undertaken to confirm 

presence or absence of pathogens in 

medium to high risk areas. 

Noxious weed 

management to be 

undertaken: 

1. Prior construction 

2. During construction 

 

The project area would be continually monitored for weed 

invasion during weekly site inspections, and any other 

inspections or audits undertaken as part of CEMP 

requirements. The presence of weed infestations would be 

reported as part of the inspection process, and include 

actions to be undertaken to manage these infestations 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 A reduction in the area of 

noxious weed and pathogen 

infestations within the project 

footprint. 

Assessment criteria: 

 A 50% reduction in identified 

weed infestations to be 

achieved in year 1 within the 

project footprint, with 

gradual improvement for the 

following two years.  

 Weed and 

pathogen 

management 

during 

rehabilitation 

Rehabilitated sites. Stabilisation of catchments. Rehabilitated sites would be monitored during inspections, 

with pathogen and weed management to be undertaken if 

required to manage any new infestations. 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 Control of weed infestation 

during rehabilitation of sites.  

Assessment criteria: 

 No uncontrolled weed 

infestations. 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Red-crowned Toadlet Monitoring 

FFMP section 7, 

Appendix 2 (in this 

document) 

Appendix B, 

Appendix D and 

Appendix E 

Establish 

monitoring sites 

and collect 

baseline data 

Monitoring sites will be selected from 

within the Project (5 impact sites) and in 

the wider locality (1 control site). 

 

Monitoring will be conducted at night 

during optimal conditions along a 200m 

transect within each site.  Surveys will be 

undertaken at each site over two nights.  

Surveys will involve listening for calling 

frogs, and using call-playback to elicit a call 

response from frogs.  Active searching of 

suitable habitat will be undertaken if no 

frogs are calling during the survey period. 

 

To be completed prior to 

the commencement of 

works.  Ideally in late 

winter/early spring during 

or soon after rainfall 

periods. 

The baseline survey results will be incorporated in the Red-

crowned Toadlet Monitoring Plan (Appendix  2) in the 

Ecological Monitoring Program, to be completed prior to the 

commencement of construction works.   

The baseline survey results will include:  

 Survey date.  

 Time.  

 Impact and control site locations. 

 Surveyors.  

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-crowned 

Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and 

effectiveness of mitigation measures.  

Recommendations for future monitoring procedures. 

Environment 

Manager 

All impact and control sites are 

successfully established. 

 

Red-crowned Toadlets are 

recorded within impact sites 

where previously recorded (EIS) 

and at control sites during the 

same period. 

FFMP Section 7 and 

Appendix G. 

Monitoring of all 

impact and 

control sites 

Monitoring will be conducted at night 

during optimal conditions along a 200m 

transect within each site.  Surveys will be 

undertaken at each site over two nights.  

Surveys will involve listening for calling 

frogs, and using call-playback to elicit a call 

response from frogs.  Active searching of 

suitable habitat will be undertaken if no 

frogs are calling during the survey period. 

 

To be completed annually.  

Ideally in late winter/early 

spring during or soon after 

rainfall periods. 

Annual monitoring survey results report to be submitted at 

the completion of each monitoring period. 

Reports will be completed in accordance with the FFMP and 

are to be submitted in annual reporting to the Secretary and 

relevant Council, or as otherwise agreed by those agencies.  

The reports will include:  

 Survey date.  

 Time.  

 Impact and control site locations. 

 Surveyors.  

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-

crowned Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and 

effectiveness of mitigation measures.  

Recommendations for future monitoring procedures. 

Environment 

Manager 

Red-crowned Toadlets are 

recorded within all impact sites in 

similar or greater abundance to 

baseline levels. 

 

Red-crowned Toadlets are 

successfully recorded at control 

sites during monitoring periods. 

 

Red-crowned Toadlet abundance 

will not be less than baseline 

levels over two consecutive 

monitoring periods. 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Roadkill Monitoring 

FFMP Appendix B and 

section 7 

Roadkill 

monitoring. 

Roadkill monitoring transects have been 

established within the Project footprint at 

key locations at which fauna habitat abuts 

the road corridor (Figure 1).  Transects will 

be assessed by walking along the marked 

transects, with observed roadkill to be 

recorded.  Photos of roadkill will be taken 

for verification by the Project Ecologist to 

confirm the identification of animals 

encountered. 

Roadkill monitoring to be 

undertaken monthly 

undertaken at dawn/early 

morning : 

1. Prior construction 

2. During construction 

3. Operational phase for 

up to 12 months 

 

 

Brief roadkill monitoring reports are to be produced 

following each roadkill monitoring session, with the findings 

to be submitted in annual reporting to the Secretary and 

relevant Council, or as otherwise agreed by those agencies 

shortly after the clearing operations have been completed.   

The following information will be collected for each nest box:  

 Date. 

 Transect number. 

 Individual roadkill (to species if possible). 

 Time of day. 

 GPS waypoint of each individual. 

 Any changes to the surrounding habitats, such as 

clearing. 

Environment 

Manager with 

operational 

phase 

monitoring 

requirements 

to be 

determined 

post-

construction. 

Indicators of the success of 

roadkill control measures and 

assessment criteria include: 

 No increase in the frequency 

of roadkill encounters during 

assessments. 

 No new species encountered 

during construction phase 

when compared to baseline 

data. 

 

Microbat Habitat Monitoring 

FFMP Section 7 and 

Appendix C, D, E, F 

and G. 

Microbat Habitat 

Monitoring 

Prior to any disturbances of potential 

microbat habitat a Project Ecologist is to 

inspect culverts and other potential non-

hollow roost sites one week before works 

are undertaken.  Inspections will be 

conducted during the day with the use of a 

powerful hand held torch to determine 

whether microbats are occupying the 

culverts.  Any signs of historical use by 

microbats (e.g. dead specimens, bat 

droppings etc.) will also be recorded.   

 

Microbat habitat 

monitoring to be 

undertaken: 

1. Prior construction 

2. During construction 

Following pre-clearance assessments, the findings of the 

microbat habitat monitoring is to be included within the  

Pre-clearing report which would be undertaken in 

accordance with the FFMP and form a component of the 

annual reporting to the Secretary, OEH and relevant Council, 

or as otherwise agreed by those agencies. The reports will 

include:  

 Survey date.  

 Time (to verify works undertaken outside of winter 

torpor periods).  

 Surveyors.  

 Weather conditions.  

 Details of microbats identified during pre-clearing 

surveys and clearing operations.  

 Microbat species displaced by clearing, captured or 

released. 

 Mortalities resulting either directly or indirectly from the 

clearing operations.  

 Discussion of the effectiveness of those methods 

employed.  

Recommendations for future pre-clearing and/or clearing 

procedures. 

Environment 

Manager 

The performance of microbat 

habitat monitoring will be 

assessed against:  

 Successful removal of 

artificial structures without 

disturbance to threatened 

microbats.  

 Data collation and reporting 

of these measures. 

Assessment criteria: 

 Zero impact to threatened 

microbat species. 

 Reporting regarding 

microbat/fauna habitat and 

provided to relevant 

stakeholders as per Project 

Approval parameters and/or 

requirements. 

Revegetation Monitoring 

Urban Design and 

Landscape Plan 

Revegetation and 

rehabilitation 

measures. 

Specific rehabilitation measures for each 

watercourse will be documented in Urban 

Design and Corridor Landscape Plan. 

Refer to Urban Design and Landscape Plan. 
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3.4 Timing 

As a requirement of the Instrument of Approval (Schedule 3) B20, ecological monitoring is to be undertaken 

during construction and operation (opening of the Project to traffic), until such time as the effectiveness of 

mitigation measures can be demonstrated to have been achieved over a minimum of three successive 

monitoring periods, unless otherwise agreed by the Secretary.  The monitoring period may be reduced with 

the agreement of the Secretary in consultation with OEH, depending on the outcomes of the monitoring.  

Monitoring success/failure will be based on the EIS as a baseline as well as pre-construction surveys 

undertaken July 2015. 

Table 4:  Timing of monitoring program 

Action Construction  

Phase 

Operation Phase Seasonal 

Requirements 

 Year 1 - post-

construction 

Year 2 Year 3 Year 

4 

Year 5 

Supervision of 

fauna habitat 

clearance 

Once      N/A 

Removal of hollow-

bearing trees 
Once      

Ideally 

Autumn/Winter 

Monitoring of 

vegetation 

clearance 

Weekly Once     Spring/Summer 

Red-crowned 

Toadlet Monitoring 
Twice (late 

summer/early 

autumn and 

late 

winter/early 

spring) 

Twice Twice Twice   

Late winter/early 

spring and late 

summer/early 

autumn during 

optimal conditions 

(during or after 

heavy rain). 

Road Kill 

Monitoring Monthly Monthly Twice Twice   

Spring and 

Autumn 

(Operation Phase) 

Monitoring and 

maintenance  of 

nest boxes 

 Once Once Once Once Once Spring/Summer 

Pathogen and 

Weed Monitoring  
Weekly Quarterly 

Quarter

ly  
   Spring/Summer 

Revegetation 

Monitoring 

Spring/Summer 

Annual reporting to 

Secretary, OEH and 

relevant Council, or 

as otherwise 

agreed 

Annual Annual Annual Annual Annual Annual 
Project timeframe 

specific 

Microbat habitat 

monitoring 
Monthly      Winter 
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4. Contingency Measures and Adaptive Management 

The following section summarises the potential problems that may arise and the recommended contingency 

measures. This addresses the requirement of Condition B20 items (a) and (e) of the Instrument of Approval. 

Appendix F of the FFMP details the procedure if unexpected threatened species are identified during 

construction or following pre-clearing surveys.  In summary, works in the immediate vicinity will be ceased 

until an appropriate assessment of impacts and mitigation methods is completed.  This will include 

consultation with Roads and Maritime and the relevant regulatory authority (e.g. OEH, DPI or EPA).  

Management measures will include (as a minimum) relocation and the updating of the Ecological Monitoring 

Program and/or Roads and Maritime implementing additional biodiversity offset requirements. 

Table 5: Summary of recommended contingency measures 

Action  Potential Problem Contingency Measure 

Clearing 

Procedures 
 Previously undetected 

threatened fauna is 

located 

 Follow the Unexpected EEC/Threatened Species 

Procedure (Appendix F, FFMP). 

 Notify Environmental Manager and relevant 

authorities. .  

 Project ecologist to record location of species with 

GPS.  

 Project ecologist to relocate and release fauna into 

suitable adjoining habitat.  

 Seek approval from relevant authorities to 

relocate threatened species if required. 

 Identification of 

previously 

undocumented EEC 

 Follow the Unexpected EEC/Threatened Species 

Procedure (Appendix F, FFMP). 

 Notify Environmental Manager and relevant 

authorities. 

 Project ecologist to delineate boundaries of the 

EEC with a GPS and highly visible tape.  

 Consult with relevant authorities for management 

of additional EEC.  

 High rates of fauna 

injury and mortality 

resulting from clearing  

operations 

 Low rates of capture 

and relocation of 

displaced fauna 

 Review clearing procedures.  

 Modify habitat tree retention times and/or Stage 2 

(habitat tree felling) clearing procedures.  

 Review approach of clearing contractor 
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Action  Potential Problem Contingency Measure 

Nest Boxes  Nest box being used by 

non-target species 

 Nest boxes become 

occupied by exotic or 

invasive fauna such as 

European bees 

 Review number and design of nest boxes  

 Review/modify nest box design to exclude 

undesirable species, treat nest boxes to 

deter/eradicate pest species, or relocated nest 

boxes once each year for the five year monitoring 

period. 

Red-crowned 

Toadlet 
 Decrease in Red-

crowned Toadlet 

detection 

 Immediately undertake investigations to identify 

the source of this change and undertake remedial 

action. 

  Determine if seasonal 

variations/fluctuations/incident have occurred 

within catchment. 

 Confirm permanent structures are operating in 

line with design requirements. 

Revegetation  In appropriate species 

selection 

 Poor survival rates of 

revegetated plantings 

 Revegetation efforts to be monitored by an 

Ecologist (Botanist), annually up to 5 years after 

the initial revegetation (during construction). 

 An annual monitoring report to be prepared to 

outline revegetation success/failure and 

recommendations.  

Road-kill  Increased occurrence of 

road-kill recorded 

 Increased incidence of 

roadkill reported 

outside of monitoring 

 Inspect exclusion fencing and identify potential 

access points. 

 Repair, upgrade or install suitable barriers to 

prevent fauna access to the road corridor, with 

consideration for potential funnelling to other 

access points. 

Microbat Habitat  Microbats found within 

artificial structures prior 

to removal/disturbance. 

 Delay works until the individuals break torpor, and 

fill expansion joints within structures under the 

supervision of an ecologist. 
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Appendix 1:  Road Kill Monitoring Plan 

Background 

Condition of Approval B20 (a) (SSI-6434) requires that performance parameters and criteria be established to 

determine the effectiveness of mitigation measures in relation to roadkill.  CoA B20 (e) specifies a 

requirement to develop contingency measures in the event of changes in habitat use (by native fauna) that 

would be directly attributable to the Project. 

To ensure data is comparable throughout pre, during and post-construction, a standardised monitoring plan 

is proposed.  The monitoring plan will be implemented by the Environmental Co-ordinator with technical 

expertise and support from the Project Ecologist.  A key aspect of the design of the road kill monitoring plan is 

to ensure personnel safety, with the methodology developed to ensure personnel conducting the surveys do 

so safely adjacent to the road corridor. 

Methods 

Roadkill monitoring transects have been established within the Project footprint at key locations at which 

fauna habitat abuts the road corridor (Figure 1).  Roadkill will be assessed by walking along the marked 

transects (Figure 1), with observed roadkill to be recorded.  Photos of roadkill will be taken for verification by 

the Project Ecologist to confirm the identification of animals encountered.  The road corridor does not need 

to be accessed by personnel with photos and recording of dead fauna to be undertaken using existing 

footpaths. 

Transects will be assessed monthly pre and during construction to ensure comparable data sets.  The use of 

historic data available from Roads and Maritime would be problematic as the existing data is not supported 

by a standardised survey method. 

Data to be collected will include the date, transect number, individual roadkill (to species if possible), time of 

day and a waypoint of each individual.  These data will be assessed monthly for gross variations between 

each assessment period and analysed spatially to identify the need to implement or improve existing control 

measures that prevent fauna access to the road corridor. 

Toolbox talks undertaken with construction personnel will discuss the requirement of any roadkill identified 

during construction to be reported to the appropriate supervising staff, to be included as anecdotal records.  

If an increase in the number of roadkill is identified within the Project footprint, the Environment Manager is 

to be notified immediately. 

Reporting 

Reporting will concisely summarise the findings of each assessment in a tabular format, that will present the 

data collected and indicate the location of construction activities undertaken in the preceding month.  

Increases in the number of individuals or identification of new species will be reported to the Environment 

Manager and Project Ecologist to develop/improve suitable controls or mitigation measures. 

Monthly summary reports will be compiled and included in the annual Ecological Monitoring Report to be 

submitted to reporting to the Secretary and Warringah Council, or as otherwise agreed by those agencies. 

  



 

© Biosis 2015 – Leaders in Ecology and Heritage Consulting  30 
30 

Performance Parameters 

Data collected in the months preceding construction will form the baseline condition of the occurrence of 

roadkill within the Project footprint.  Performance of the control measures implemented will be assessed 

against the frequency of individuals encountered, and encounters with new species not identified during the 

baseline assessments.  Monthly reports will be compiled by the Environment Co-ordinator (FYJV) or the 

Environment Manger (FYJV), with the Project Ecologist to be consulted if gross changes are observed and to 

undertake spatial analysis of the findings to support the Annual Report. 

Increases in the number of individual animals encountered would be considered to indicate that more fauna 

are able to access the road corridor or that habitat is being disturbed to the extent that fauna are driven to 

exit the area and enter the road corridor. 

If species are identified during the assessments during the construction period then it can be assumed that 

habitat for these species is being disturbed to the point that these fauna access the road corridor seeking 

alternative similar habitats, and this habitat was not disturbed prior to construction activities. 

Timing and frequency 

The roadkill monitoring schedule is presented in Table 1, and includes timing for spatial analysis to identify 

high risk roadkill areas and assess these against current construction activities.  Analysis will also allow for 

assessment of the effectiveness of fauna fencing proposed to be installed at key locations.  Roads and 

Maritime are to be consulted at the completion of construction to establish roles and responsibilities of 

roadkill monitoring during the operational phase. 

Table 1: Roadkill monitoring schedule 

Action Pre-

construction 

Construction  

Phase 

Operation Phase Seasonal 

Requirements 

  Year 1 - post-

construction 

Year 2 Year 3 

Road Kill 

Monitoring 
Monthly Monthly Monthly Twice Twice 

Spring and 

Autumn 

(Operation 

Phase) 

Spatial 

Analysis 

End of pre-

construction 

phase 

Seasonally  Annually  
Comple

tion 
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Appendix 2:  Red Crowned Toadlet Management Plan 
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1 Introduction  

Biosis Pty Ltd was commissioned by Ferrovial York Joint Venture (FYJV) to prepare a Red-crowned Toadlet 

Management Plan for the Northern Beaches Hospital Connectivity and Network Enhancement (NBHCaNE) 

Project, (the Project) which includes both stage 1 and 2 works area.  This Red-crowned Toadlet Management 

Plan has been developed to outline specific measures to be undertaken to monitor the effectiveness of 

prescribed mitigation measures outlined in the Flora and Fauna Management Plan (FFMP) (FYJV 2015) and 

Appendix D.1 – Additional environmental requirements of the Northern Beaches Hospital Connectivity and 

Network Enhancement – Exhibit A Scope of Works and Technical Criteria (RMS 2015) (SWTC). In accordance 

with the SWTC the Contractor must prepare and implement a Red Crowned Toadlet Management Plan during 

construction, with this plan fulfilling this obligation. 

Figure 1 shows the location of the Project and the area covered by this plan (the study area).  The Project has 

been assessed under Part 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act) and classified 

as State Significant Infrastructure (SSI).  Infrastructure approval for Stage 1 has been issued (SSI-6434) subject 

to provision of formal Conditions of Approval (CoA), 29 June 2015.  Infrastructure Approval has also been 

issued for Stage 2 works, on 25 February 2016, and is subject to the conditions of approval specified in SSI-

6622.  This Red-crowned Toadlet Management Plan has been prepared in accordance with these conditions. 

1.1  Project background 

The Northern Beaches Hospital – Connectivity and Network Enhancements Stage 1 and Stage 2 EIS's (SMEC 

2014 and 2015) assessed the impacts of construction and operation of the Project on flora and fauna.  As part 

of the EIS development, a detailed flora and fauna assessment was prepared to address the Director-

General’s Requirements (DGRs) for both stages of the Project, issued by the Department of Planning and 

Environment (DP&E).  The flora and fauna assessments were included in the EISs as the - Stage 1 EIS Volume 

2 Appendix F Technical working paper: Biodiversity (SMEC 2014) and the Stage 2 Appendix E – Biodiversity 

Assessment Report NBHCaNE Stage 2 (SMEC 2015). 

The area to which this Red-crowned Toadlet Management Plan applies comprises Project footprint and 

additional areas where construction or operation of the Project may result in indirect impacts.  The Project 

footprint is defined as the area to be directly impacted by construction for the Project as approved in 

Infrastructure Approvals SSI-6434 and SSI-6622. 

The Project footprint is situated within the Warringah Shire Council Local Government Area (LGA).  The 

surrounding land use is primarily business parks, residential, retail services, a school and parklands with 

patches of degraded and intact remnant bushland located to the immediate north, south, and east of the 

Project footprint.  The Project Area is defined as the area identified as Stage 1 and2 works, and land within the 

immediate vicinity. 

The Pathogen and Weed Management Strategy (Biosis 2015) has been developed for the Project and involved 

initial testing for pathogens to resolve uncertainty regarding the presence/absence of Frog Chytrid and 

Phytophthora cinnamomi.  Frog Chytrid was identified throughout the Trefoil Creek sub-catchment, with 80 % 

of frogs tested returning positive results for the pathogen (16 out of 20).  The Red-crowned Toadlet 

Management Plan is focused on surface water flows as this was identified in the EIS (SMEC 2014) as the factor 

influencing the occurrence of the species.  In depth survey design assessing the abundance of the species 

would be unable to differentiate between the impacts of Frog Chytrid and impacts associated with 

construction of the Project.  
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1.2 Purpose and objectives 

The purpose of this Red-crowned Toadlet Management Plan is to address the requirements of: 

 The Concept Proposal and Stage 1 Project Infrastructure Approval -SSI-6434. 

 Stage 2 Infrastructure Approval SSI-6622. 

 The recommended mitigation measures listed in the Northern Beaches Hospital – Road Connectivity and 

Network Enhancements Concept Plan and Stage 1 Environmental Impact Statement (EIS) (SMEC 2014). 

 Northern Beaches Hospital – Road Connectivity and Network Enhancements Stage 2 Environmental Impact 

Statement (EIS) (SMEC 2015). 

 Appendix D.1 – Additional environmental requirements of the Northern Beaches Hospital 

Connectivity and Network Enhancement – Exhibit A Scope of Works and Technical Criteria (RMS 2015) 

(SWTC). 

 All applicable biodiversity legislation.  

The objectives of this Red-crowned Toadlet Management Plan are to: 

 Identify the measures prescribed in the FFMP (FYJV 2015) and the SWTC (RMS 2015) to avoid impacts 

to Red-crowned Toadlet habitat in the vicinity of Trefoil Creek as a result of the Project. 

 Describe monitoring actions to be implemented during and post-construction of the Project, that aim 

to determine the success of the measures prescribed to avoid impacts. 

 Establish performance parameters, reporting requirements, adaptive management procedures and 

contingency measures. 

1.3 Management Measures 

This Red-crowned Toadlet Management Plan forms an Appendix to the Ecological Monitoring Plan (EMP) and 

draws together monitoring practices recommended throughout the Flora and Fauna Management Plan 

(FFMP) inclusive of the associated appendices, the Surface Water Quality Monitoring Plan (SMEC 2015) and 

the SWTC.   

Detail of protocols and mitigation measures to be implemented during construction to avoid and minimise 

impacts to areas identified to contain Red-crowned Toadlet habitat identified in the Environmental 

Documents identified below. 

Infrastructure Approval SSI-6434 contains CoA specific to ecological monitoring for the project, with CoA B20 

stating that - The proponent shall develop an Ecological Monitoring Program to monitor the effectiveness of project 

design and biodiversity mitigation measures implemented as part of the project. Infrastructure Approval SSI-6622 

CoA B14 states that The proponent must develop and implement an Ecological Monitoring Program to monitor the 

effectiveness of the project design and biodiversity mitigation measures implemented as part of the project.  Table 1 

identifies the CoA relevant to this Red-crowned Toadlet Management Plan. 
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Table 1:  Conditions of Approval relevant to Red-crowned Toadlet Monitoring 

CoA 

Number 

Condition requirements 

B20 (a) 

SSI-6434 

An adaptive monitoring program to assess the effectiveness of design and mitigation measures and 

allow amendment to the measures if necessary. The monitoring program shall nominate 

performance parameters and criteria against which effectiveness will be measured, including but 

not limited to specific species such as Long Nosed Bandicoots, in relation to road kill. 

B20 (d) 

SSI-6434 

Provision for the assessment of the data to identify changes to habitat usage and whether this can 

be directly attributed to the project including, but not limited to, the impacts on the Red- crowned 

Toadlet as a result of any drainage system redesign and peak flow diversion into or away from ESU 

5 and Trefoil Creek (drainage line 2). 

B20 (e) 

SSI-6434 

Details of contingency measures that would be implemented in the event of changes to habitat 

usage patterns directly attributable to the construction or operation of the project; and provision 

for annual reporting of monitoring results to the Secretary and OEH, or as otherwise agreed by 

those agencies. 

C28 (f)i) 

SSI-6434 

Plans for impacted and adjoining areas showing vegetation communities; important flora and fauna 

habitat areas; locations where threatened species, populations or ecological communities have 

been recorded; including pre-clearing surveys to confirm the location of tree hollows, threatened 

flora and fauna species and associated habitat features. 

C28(f)ii) 

SSI-6434 

The identification of areas to be cleared and details of management measures to avoid any residual 

habitat damage or loss and to minimise or eliminate time lags between the removal and 

subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

C28(f)iv) 

SSI-6434 

A Pathogen and Weed Management Strategy, incorporating weed management measures focusing 

on early identification of invasive weeds and pathogens (including but not limited to 

Batrachochytrium dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective management 

controls; 

C28(f)v) 

SSI-6434 

(v) A description of how the effectiveness of these management measures would be monitored; 
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CoA 

Number 

Condition requirements 

B14 (a) 

SSI-6622 

An adaptive monitoring program to assess the effectiveness of design and mitigation measures and 

recommend amendment to the measures if necessary. The monitoring program must nominate 

performance parameters and criteria against which effectiveness will be measured, including but 

not limited to specific species such as Long Nosed Bandicoots. 

B14 (d) 

SSI-6622 

Provision for the assessment of the data, including data obtained under the Water Management 

Plan in condition B5, to identify changes to habitat usage and whether this can be directly attributed 

to the project including, but not limited to, the impacts on the Red- crowned Toadlet as a result of 

any drainage system redesign and peak flow diversion into or away from ESU 8 and ESU 12 and 

Curl Curl Creek. 

B14 (e) 

SSI-6622 

Details of contingency measures that would be implemented in the event of changes to habitat 

usage patterns directly attributable to the construction or operation of the project. 

B14 (f) 

SSI-6622 

Provision for annual reporting of monitoring results to the Secretary and OEH, or as otherwise 

agreed by those agencies. 

D28 (f)i) 

SSI-6622 

Plans for impacted and adjoining areas showing vegetation communities; important flora and fauna 

habitat areas; locations where threatened species, populations or ecological communities have 

been recorded; including procedures for pre-clearing surveys. 

D28(f)ii) 

SSI-6622 

The identification of areas to be cleared and details of management measures to avoid any residual 

habitat damage or loss and to minimise or eliminate time lags between the removal and 

subsequent replacement of habitat such as: 

a. clearing minimisation procedures (including fencing), 

b. pre-clearing and clearing procedures, 

c. removal and relocation of fauna during clearing, 

d. habitat tree and hollow bearing tree management, and 

e. construction worker education. 

D28(f)iv) 

SSI-6622 

A Pathogen and Weed Management Strategy, incorporating weed management measures focusing 

on early identification of invasive weeds and pathogens (including but not limited to 

Batrachochytrium dendrobatidis, Phytopthora cinnamomi and myrtle rust) and effective management 

controls; 

D28(f)v) 

SSI-6622 

(v) A description of how the effectiveness of these management measures would be monitored; 

 

Table 2 outlines the FFMP management measures that are directly relevant to this Red-crowned Toadlet 

Management Plan. 
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Table 2:  FFMP management measures relevant to this plan 

ID Measure/Requirement Reference When to 

implement 

Responsibility Where to 

address 

FF2 Training will be provided to all project personnel, including relevant sub-contractors on 

flora and fauna requirements from this plan through inductions and toolbox talks, e.g. 

construction workers shown pictures of all threatened flora and fauna with a high 

likelihood of occurrence within the Project footprint: Red-crowned Toadlet, Microbats and 

Powerful Owl as well as cryptic flora; Asterolasia elegans, Caladenia tessellate, Cryptostylis 

hunteriana, Epacris purpurascens var. purpurascens, Genoplesium baueri, Haloragodendron 

lucasii, Microtis angusii, Tetratheca glandulosa. 

Biodiversity 

Guidelines 

(RTA 2011) 

G36 Clause 3.5 

 

Pre-construction 

Construction 

Environmental 

Coordinator 

Project Induction 

FF8 Implement sediment and erosion controls in accordance with the Blue Book (Landcom, 

2004) during construction. 

Biodiversity 

Guidelines 

(RTA 2011) 

Construction Contractor/s 

Environmental 

Coordinator 

Soil and water 

management 

plan 

PESCP 

FF10 Riparian and aquatic habitat would be protected during construction works with fencing. Biodiversity 

Guidelines 

(RTA 2011) 

G36 Clause 

4.16 

G40 Clause 2.4 

Construction Site Supervisors 

Environmental 

Coordinator 

Appendix D 

FF11 Investigate reasonable and feasible options for sustaining moisture in Red-crowned 

Toadlet breeding habitat during and following the Project. 

RSEM Pre-construction 

Construction 

 

Roads and 

Maritime 

Environmental 

Coordinator 

Project Ecologist 

Detailed 

drainage Design 

packages  

FF13 A suitably qualified ecologist will undertake searches in the Project footprint for native 

fauna immediately prior to clearing activities. Searches will include nests and large hollow-

bearing trees and target habitats of the Red Crowned Toadlet and Powerful Owl. 

Biodiversity 

Guidelines 

(RTA 2011) 

Appendix G 

Pre-construction 

Construction 

 

Project Ecologist 

Environmental 

Coordinator 

Appendix D 

FF19 Where required implement measures to prevent the spread of chytrid fungus in 

accordance with the Roads and Maritime Biodiversity Guidelines (RTA, 2011) including the 

hygiene protocol standards for the control of disease in frogs. 

RSEM Construction Environmental 

Coordinator 

Project Ecologist 

Appendix A  

Appendix B  

Inductions 
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ID Measure/Requirement Reference When to 

implement 

Responsibility Where to 

address 

F23 Restrict use of pesticides to control weeds during and post-construction, particularly near 

watercourses and immediately before/during wet weather. 

RSEM Construction  

Post-

construction 

Environmental 

Coordinator 

Roads and 

Maritime 

Appendix B  

Inductions 

FF25 Implement reasonable and feasible measures to prevent pollution of waterways and 

drainage lines in the area downstream of the proposed works during and post-

construction. 

 Biodiversity 

Guidelines (RTA 

2011) 

Construction  

 

Environmental 

Coordinator 

 

FF30 Cover open trenches at the end of each shift where practicable to avoid inadvertent fauna 

trapping. Remove any fauna trapped in excavations / trenches and contact the relevant 

local fauna care group / veterinarian, as appropriate. 

 Biodiversity 

Guidelines (RTA 

2011) 

Construction Project Ecologist 

Environmental 

Coordinator 

FF31 Monitoring of the Red-crowned Toadlet habitat would be undertaken prior to and during 

construction to determine the potential for, or realisation of, any groundwater impacts on 

the habitat.  

 

  Pre-construction 

Construction 

Environmental 

Manager 

Project Ecologist 
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2 Monitoring 

To assess the success of the prescribed mitigation measures, monitoring is to be undertaken which is to be 

focused primarily on the monitoring of surface water flows and water quality.  Supplementary surveys of the 

relative abundance of Red-crowned Toadlet in the vicinity of Trefoil Creek will be undertaken to assess the 

presence of the species within the vicinity of the Project. 

2.1 Surface water monitoring 

The Project EIS (SMEC 2014) identified changes to surface water during the construction and post 

construction stages of the Project as a potential impact to extant Red-crowned Toadlet populations within the 

Project and surrounds.  A primary objective of this Red-crowned Toadlet Management Plan is to determine 

whether mitigation measures to avoid adverse impacts of surface water management actions on extant Red-

crowned Toadlet populations remain effective during the period covered in this plan. 

A Surface Water Quality Monitoring Program (SMEC 2015) has been prepared for the Project.  Surface water 

monitoring site SW 5 is located downstream of the Red-crowned Toadlet habitat and will be undertaken 

monthly.  Additional surface water monitoring sites SW 2 and SW 7 are to be monitored during wet weather 

only and are also located on the upper reaches of Trefoil Creek.  The Red-crowned Toadlet monitoring 

program will include a review of surface water monitoring data from sites SW 2, SW 5 and SW 7.  The results 

of this review will be used to determine whether there is any variation in the parameters recorded which will 

be assessed against the management measures to determine the implications for the species in the vicinity of 

Trefoil Creek.  The locations of the surface water monitoring locations are presented in the SAP and Surface 

Water Management Plan. 

The parameters to be measured as part of the Surface Water Quality Monitoring Plan that are relevant to 

Red-crowned Toadlet management are:  

 Chemical properties; pH, hydrocarbons, dissolved metals and Total metals. 

 Physical properties; electrical conductivity (EC), temperature and turbidity. 

 Nutrients; Total Nitrogen, Total Phosphorus, Nitrite, Nitrate and Ammonia. 

The establishment of trigger values for the initiation of management actions is to be based upon the 

completion of pre-construction monitoring data collected by SMEC. 

Two flow monitoring sites are to be established within Trefoil Creek, measuring the volume of surface water 

flow.  An additional two control sites measuring discharge will be established on Middle Creek (upstream of 

confluence with Trefoil Creek) and on the unnamed tributary of Trefoil Creek (upstream of their confluence). 

Comparisons between the potential impact sites and control sites will allow for changes in surface water 

flows as a result of the Project to be identified. 

Monitoring of flows is proposed to commence prior to construction, with variation in surface water flows at 

the potential impact sites to be assessed against flow data collected at the control sites.  If a gross variation in 

surface water flows is identified at potential impact sites and not recorded at the control sites, the source of 

the variation will be investigated.  The follow up investigation will involve a traverse of Trefoil Creek to identify 

the source of surplus water or identify causes of deficit.  EIS Red-crowned Toadlet survey results 

The EIS (SMEC 2014) identified the potential impacts to Red-crowned Toadlet habitat arising from 

construction activities associated with Stage 1 works.  Fauna surveys, including targeted surveys for the Red-
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crowned Toadlet, were completed as part of the EIS.  Fauna surveys were conducted in Ecological Sampling 

Units (ESUs) containing suitable habitat over four nights during four survey periods (March 2013, July 2013 

and November 2013).  Additional fauna surveys were undertaken along Aquatic Drive (ESU 12) in April 2014. 

The 16 surveys undertaken for Red-crowned Toadlet recorded the species on three occasions, twice at one 

site on Trefoil Creek and once at another on Curl Curl Creek. Red-crowned Toadlets were recorded within ESU 

5 on two occasions and one Toadlet was heard calling from a drainage line (Curl Curl Creek catchment) in ESU 

8 during the EIS fauna surveys.  Desktop assessment conducted for the EIS also identified records of Red-

crowned Toadlets occurring in Trefoil Creek (ESU 5), which was further supported by the identification of 

individuals at numerous locations within ESU 5.  Records and habitat within and adjacent to the Project 

footprint is identified on the Sensitive area Plans.  Records of Red-crowned Toadlet obtained during the EIS 

are currently not available for ESU 5. 

2.2 Survey sites 

The information provided in the EIS was used as a basis to determine the likely locations of Red-crowned 

Toadlets and suitable habitat within the Project footprint.  Desktop assessment of the Atlas of NSW Wildlife 

(OEH 2015) provided potential locations for control sites, based on "clusters" of recent records of the Red-

crowned Toadlet in the locality.  Figure 2 shows the location of the monitoring sites selected for this Red-

crowned Toadlet Management Plan.   

A total of four impact sites and one reference site were established during baseline surveys conducted for 

this Red-crowned Toadlet Management Plan.  Details of each site location are as follows: 

 Site 1:  Impact site.  Located along Trefoil Creek (ESU 5) in the Stage 1 Project footprint. 

 Site 2:  Impact site.  Located along Trefoil Creek (ESU 5) in the Stage 1 Project footprint. 

 Site 3: Impact site.  Located along Trefoil Creek (ESU 5) in the Stage 1 Project footprint. 

 Site 4: Impact site.  Located along Curl Curl Creek (ESU 8) in the Stage 2 Project footprint. 

 Site 5: Control site.  Located at Ralston Avenue, Belrose. 
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2.3 Survey methods 

Baseline surveys were conducted to ground-truth the presence of suitable habitat and to establish transects 

that form the control and impact sites for future monitoring surveys. 

The following methods were employed during the baseline and ongoing annual monitoring surveys: 

 Surveys will be undertaken in late winter/early spring, and again in late summer/early autumn.  

Surveys will be undertaken during optimal conditions, which is during or soon after heavy rain. 

 Surveys will be conducted at each impact and control site.  A 200 metre transect will be established 

within each of these sites, and all surveys will be conducted along these transects. 

 Two staff will walk along each 200 metre transect twice, once during the day and a second survey at 

night,, recording all Red-crowned Toadlets heard calling.  Call playback will be used at several points 

along each transect (if required) to elicit a calling response from Red-crowned Toadlets. 

 At the end of each 200 metre transect survey, a tally of all Red-crowned Toadlets calling will be 

recorded, giving a measure of relative abundance at each site. 

 If no Red-crowned Toadlets are heard calling during the survey at each site, staff will undertake a 

search of all suitable habitat within the 200 metre transect in an effort to located sheltering adult Red-

crowned Toadlets. 

2.4 Initial survey results 

Initial surveys were conducted by Biosis ecologists Carl Corden and Belinda Wilson on 16 and 17 September 

2015.  Weather conditions over the two weeks prior to the baseline survey period were relatively warm and 

dry, with no substantial rainfall (less than 20 mm) during this time.  Conditions were similar during the 

baseline surveys, and were sub-optimal for detecting calling Red-crowned Toadlets given the lack of recent 

rainfall, with only minor rainfall occurring on the first evening 

No Red-crowned Toadlets were heard calling at any of the surveyed sites during the surveys.  Searches were 

therefore undertaken of all suitable shelter habitat at each site in an effort to locate sheltering adults. 

No Red-crowned Toadlets were recorded at any of the impact or control sites during the baseline surveys.  

The Pathogen and Weed Management Strategy (Biosis 2015b) identified the prevalence of Frog Chytrid in 

80% of all individual frogs sampled in the vicinity of Trefoil Creek.  The presence of this pathogen is highly 

likely to confound the results of surveys, and would not allow for any deleterious change in the population be 

attributed to the Project. 

2.5 Ongoing monitoring 

Initial Red-crowned Toadlet surveys established four impact sites and one control site for all ongoing 

monitoring surveys.  No Red-crowned Toadlets were recorded at any of these sites during these surveys, 

although habitat assessment confirmed the presence of suitable habitat for Red-crowned Toadlets at all of 

the sites. 

Despite the absence of records during baseline surveys it is assumed that Red-crowned Toadlets are still 

present within Trefoil Creek.  Ongoing monitoring will be undertaken at Site 2, Site 3 and Site 4 to determine 

whether Red-crowned Toadlets continue to occupy ESU 5 during construction and post construction stages of 

the Project. 



 

© Biosis 2015 – Leaders in Ecology and Heritage Consulting  15 

3 Performance Parameters 

3.1 Performance parameters 

Performance parameters have been selected to provide criteria against which effectiveness of the mitigation 

measures will be measured (Table 3).  Information collected during baseline surveys (as described in Section 

2) will be compared with that recorded during the ongoing monitoring program to quantitatively identify 

changes to habitat quality and whether this can be directly attributed to construction. 

Red-crowned Toadlet performance measures will be discussed in annual reporting of ecological monitoring 

results to the Secretary, OEH and relevant Council, or as otherwise agreed by those agencies. 

One report will be provided for each year of ongoing monitoring, on completion of the late winter/early 

spring monitoring surveys.  Annual monitoring reporting will include: 

 A clear summary of the trigger values for the relevant surface water quality parameters. 

 Results of review of surface water monitoring data at sites SW 2, SW 5 and SW 7 (wet weather only) as 

identified in section 2.1. 

 Survey dates and times. 

 Weather conditions.  

 Details of methods used during monitoring surveys.  

 Results of the surveys (i.e. number of calling Red-crowned Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing construction and operation of the Project and 

effectiveness of mitigation measures.  

 Revisions of this plan. 
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3.2 Monitoring actions 

Table 3 identifies actions, timing, responsibility and performance criteria designed in order to monitor the effectiveness of the ecological mitigation measures to be implemented as part of the Project. This addresses the requirements of 

Condition B20 of the CoA. 

Table 3: Monitoring actions 

Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Establishment of baseline condition 

FFMP section 7, 

Appendix C, 

Appendix D, 

Appendix E and R 

Establish 

monitoring sites 

and collect 

baseline data 

Monitoring sites will be selected 

from within the Project (4 impact 

sites) and in the wider locality (1 

control site). 

 

Monitoring will be conducted at 

night during optimal conditions 

along a 200m transect within each 

site.  Surveys will be undertaken at 

each site over two nights.  Surveys 

will involve listening for calling frogs, 

and using call-playback to elicit a 

call response from frogs.  Active 

searching of suitable habitat will be 

undertaken if no frogs are calling 

during the survey period. 

 

To be completed prior to 

the commencement of 

works.  Ideally in late 

winter/early spring during 

or soon after rainfall 

periods. 

The baseline survey results have been incorporated in this Plan.   

The annual report will be completed in accordance with Appendix 2 

of the FFMP and are to be submitted to the Secretary, OEH and 

relevant Council, or as otherwise agreed by those agencies shortly 

after the clearing operations have been completed. The annual 

report will include:  

 A clear summary of the trigger values for the relevant surface 

water quality parameters. 

 Results of review of surface water monitoring data at sites SW 2, 

SW 5 and SW 7 (wet weather only) as identified in section 2.1. 

 Survey dates and times. 

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-crowned 

Toadlets recorded at each site). 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and effectiveness of 

mitigation measures.  

 Revisions of this plan. 

Environment 

Manager 

Trigger values or acceptable 

range for water quality 

parameters are established. 

 

Water quality does not exceed 

the trigger values. 

Ongoing monitoring 

FFMP Section 7 and 

Appendix G 

Monitoring of all 

impact and 

control sites 

Monitoring will be conducted at 

night during optimal conditions 

along a 200m transect within each 

site.  Surveys will be undertaken at 

each site over two nights.  Surveys 

will involve listening for calling frogs, 

and using call-playback to elicit a 

call response from frogs.  Active 

searching of suitable habitat will be 

undertaken if no frogs are calling 

during the survey period. 

 

 

 

 

Results will be reviewed from 

surface water monitoring at sites 

SW 2, SW 5 and SW 7 (wet weather 

Pre-construction 

Initial survey to be 

completed between August 

and April. 

During Construction 

To be completed twice 

annually.  Ideally in late 

winter/early spring and 

again in late summer/early 

autumn during or soon 

after rainfall periods. 

 

Annual monitoring survey results report to be submitted at the 

completion of each monitoring period. 

Reports will be completed in accordance with Appendix 2 of the 

FFMP and are to be submitted in annual reporting to the Secretary, 

OEH and relevant Council, or as otherwise agreed by those 

agencies.  The reports will include:  

 Survey dates and times. 

 Impact and control site locations. 

 Surveyors.  

 Weather conditions.  

 Details of methods used during monitoring surveys  

 Results of the surveys (i.e. number of calling Red-crowned 

Toadlets recorded at each site). 

 Results of review of surface water monitoring data at sites SW 2, 

SW 5 and SW 7 (wet weather only) for the period between each 

Red-crowned Toadlet monitoring survey. 

Environment 

Manager 

Red-crowned Toadlets are 

recorded within all impact sites in 

similar or greater abundance to 

baseline levels. 

 

Red-crowned Toadlets are 

successfully recorded at control 

sites during monitoring periods. 

 

Red-crowned Toadlet abundance 

will not be less than baseline 

levels over one year. 

 

 

There is no correlation between 

reduced detection of Red-

crowned Toadlets at any of the 

impact sites and the results of 
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Reference Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

only).  All recorded parameters will 

be reviewed to determine whether 

there is any correlation between 

changes in these parameters and 

detection of Red-crowned Toadlets 

during these periods. 

 Discussion of the results, including impacts of ongoing 

construction and operation of the Project and effectiveness of 

mitigation measures.  

 Recommendations for future monitoring procedures. 

surface water monitoring in the 

interim period between each 

Red-crowned Toadlet monitoring 

survey. 
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3.3 Timing 

As a requirement of the Infrastructure Approval (Schedule 3) B20 (SSI-6434) and Part B B14 (SSI-6622), Red-

crowned Toadlet monitoring is to be undertaken during construction and operation (opening of the Project to 

traffic), until such time as the effectiveness of mitigation measures can be demonstrated to have been 

achieved over a minimum of three successive monitoring periods, unless otherwise agreed by the Secretary.  

The monitoring period may be reduced with the agreement of the Secretary in consultation with OEH, 

depending on the outcomes of the monitoring. 

Table 4:  Timing of Red-crowned Toadlet monitoring program 

Action Construction  

Phase 

Operation Phase Seasonal 

Requirements 

2016 2017 2018 2019 2020 2021 

Baseline surveys Once pre-

construction 
     Late winter. 

Ongoing 

monitoring 
Twice (late 

summer/early 

autumn and 

late 

winter/early 

spring) 

Twice 

(late 

summer/

early 

autumn 

and late 

winter / 

early 

spring) 

Twice 

(late 

summer/

early 

autumn 

and late 

winter / 

early 

spring) 

Twice (late 

summer / 

early 

autumn and 

late 

winter/early 

spring) 

  

Late winter/early 

spring and late 

summer/early 

autumn during 

optimal conditions 

(during or after 

heavy rain). 

Annual reporting 

to Secretary, OEH 

and relevant 

Council, or as 

otherwise agreed 

Annual Annual Annual Annual Annual Annual 
Project timeframe 

specific 
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4 Adaptive Management and Contingency Measures 

A primary objective of this Red-crowned Toadlet Management Plan is to apply the results of baseline and 

ongoing monitoring to determine whether mitigation measures to avoid impacts on extant Red-crowned 

Toadlet populations are effective during the period covered in this plan.  Annual reporting shall be provided 

to indicate where known or potential problems occur, and contingency measures will be implemented as part 

of an ongoing adaptive management strategy for the Project. 

Table 5 provides a summary of potential problems that may be detected during the Red-crowned Toadlet 

monitoring program and suggested contingency measures to facilitate adaptive management of these 

problems. 

Table 5: Summary of recommended contingency measures 

Action  Potential Problem Contingency Measure 

Surface Water 

Quality Monitoring 
 Trigger values or range 

exceeded for one or 

more water quality 

parameters. 

 Immediately undertake investigations to identify 

the source of this change and undertake remedial 

action if required. 

 Determine if seasonal variations/fluctuations have 

occurred within catchment. 

 Confirm permanent structures are operating in 

line with design requirements. 

 

Baseline surveys  Failure to detect Red-

crowned Toadlets 

during baseline surveys. 

 Utilise surface water quality data to determine the 

baseline condition of Red-crowned Toadlet 

habitat. 

Ongoing surveys  Continued non-

detection of Red-

crowned Toadlet. 

 Review surface water monitoring results and 

consult with design team, to determine if there is 

a variation between modelled and actual flows. 

 Determine whether there is any correlation 

between parameters of the surface water 

monitoring results and any decrease in Red-

crowned Toadlet detection during the relevant 

time period. 

 Provide advice regarding surface water 

management in relation to Red-crowned Toadlet. 

 

 



 

© Biosis 2015 – Leaders in Ecology and Heritage Consulting  20 
20 

5 References 

Biosis 2015. Northern Beaches Hospital Connections and Network Enhancement Project – Pathogen and 

Weed Management Strategy. Draft report for Ferrovial York Joint Venture. Authors: Steelcable, A. and 

Benbow, C. Biosis Pty Ltd, Sydney. Project no. 20367. 

Ferrovial York Joint Venture 2015.  Northern Beaches Hospital Connectivity and Network Enhancements 

Project - Flora and Fauna Management Plan.  Draft report. 

RTA 2011. Biodiversity Guidelines – Protecting and managing biodiversity on RTA projects.  NSW Roads and 

Traffic Authority. 

SMEC 2015.  Northern Beaches Hospital Road Connectivity and Network Enhancements Project: Surface Water 

Quality Monitoring Program.  Prepared for NSW Roads and Maritime Services. 

SMEC 2014.  Northern Beaches Hospital – Road Connectivity and Network Enhancements Concept Plan and Stage 1 

Environmental Impact Statement. Stage 1 EIS Volume 2 Appendix F Technical working paper: Biodiversity  Prepared 

for NSW Roads and Maritime Services.  

 



Appendix B: Pathogen and Weed Management 
Strategy



 

© Biosis 2012 – Leaders in Ecology and Heritage Consulting   1 

 

Northern Beaches Hospital Connections and Network 
Enhancement Project 

Pathogen and Weed Management Strategy 

Prepared for Ferrovial York Joint Venture 

08 April 2016 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting www.biosis.com.au i 

 Biosis Pty Ltd  

This document is and shall remain the property of Biosis Pty Ltd.   The document may only be used 

for the purposes for which it was commissioned and in accordance with the Terms of the 

Engagement for the commission. Unauthorised use of this document in any form whatsoever is 

prohibited. 

Disclaimer: 

Biosis Pty Ltd has completed this assessment in accordance with the relevant federal, state and 

local legislation and current industry best practice.  The company accepts no liability for any 

damages or loss incurred as a result of reliance placed upon the report content or for any purpose 

other than that for which it was intended. 

Document information 

Report to:  Ferrovial York Joint Venture 

Prepared by: Anthony Steelcable 

Chantel Benbow 

Biosis project no.: 20367 

File name:  20367.NBHCNE.Pathogen and Weed 

Management Strategy.FIN02.20160408.docx 

Citation:  Biosis 2015. Northern Beaches Hospital 

Connections and Network Enhancement 

Project – Pathogen and Weed Management 

Strategy. Report for Ferrovial York Joint 

Venture. Authors: Steelcable, A. and Benbow, 

C. Biosis Pty Ltd, Sydney. Project no. 20367 

 

Document control 

Version Internal reviewer  Date issued 

Draft version 01 JMM 30/07/2015 

Final version 01 APS 17/09/2015 

Final Version 02 APS 08/04/2016 

 

Acknowledgements 

Biosis acknowledges the contribution of the following people and 

organisations in undertaking this study: 

 Ferrovial York Joint Venture and Wolf Peak 

The following Biosis staff were involved in this project: 

 Jane Murray for assistance in the field 

 Ed Cooper for technical advice 

 Lauren Harley for mapping 

 

Biosis offices 

AUSTRALIAN CAPITAL TERRITORY 

Canberra 

Floor 1, Unit 3, 38 Essington Street 

Mitchell ACT 2911 

Phone: (02) 6102 1200 

Email: canberra@biosis.com.au 

NEW SOUTH WALES 

Newcastle 

39 Platt Street 

Waratah NSW 2298 

Phone: (02) 4968 4901 

Email: newcastle@biosis.com.au 

Sydney 

Unit 14, 17-27 Power Avenue 

Alexandria NSW 2015 

Phone: (02) 9101 8700 

Email: sydney@biosis.com.au 

Wollongong 

8 Tate Street  

Wollongong NSW 2500 

Phone: (02) 4201 1090 

Email: wollongong@biosis.com.au 

QUEENSLAND 

Brisbane 

Suite 4 First Floor, 72 Wickham Street  

Fortitude Valley QLD 4006 

Phone: (07) 3831 7400  

Email: brisbane@biosis.com.au 

VICTORIA 

Ballarat 

506 Macarthur Street  

Ballarat VIC 3350 

Phone: (03) 5304 4250 

Email: ballarat@biosis.com.au 

Melbourne (Head Office) 

38 Bertie Street 

Port Melbourne VIC 3207 

Phone: (03) 8686 4800 

Fax: (03) 9646 9242 

Email: melbourne@biosis.com.au 

Wangaratta 

16 Templeton Street (PO Box 943)  

Wangaratta VIC 3677 

Phone: (03) 5721 9453 

Email: wangaratta@biosis.com.au 

 

 

 

 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting www.biosis.com.au ii 

Contents 

1. Introduction ................................................................................................................................................. 3 

1.1 Background .................................................................................................................................................................... 3 

1.2 Scope ............................................................................................................................................................................... 5 

2. Pathogen Risk Zones and Noxious Weeds .............................................................................................. 7 

3. Management Measures - Pathogens ..................................................................................................... 30 

4. Management Measures – Weeds ............................................................................................................ 34 

5. Monitoring .................................................................................................................................................. 37 

6. References .................................................................................................................................................. 40 

 

 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting 3   

1. Introduction  

Biosis Pty Ltd was commissioned by Ferrovial York Joint Venture (FYJV) to prepare a Pathogen and Weed 

Management Strategy for the Northern Beaches Hospital Network and Connections Enhancement Project, 

Frenchs Forest (the Project). 

This plan is a requirement of Infrastructure Approval under section 115ZB of the Planning and Assessment Act 

1979 (P&A Act) SSI-6434 and SSI-6622.  The Infrastructure Approval applies to Stage 1 Hospital Connectivity 

Works, with this plan a Condition of Approval (CoA); C28f) (iv) (SSI-6434) and D28f) (iv) (SSI-6622).  

Infrastructure approval for Stage 1 has been issued (SSI-6434) subject to provision of formal Conditions of 

Approval (CoA), 29 June 2015, and Stage 2 Infrastructure approval (SSI-6622) 25 February 2016 has also been 

issued, both of which are subject to provision of formal Conditions of Approval (CoA). 

The Pathogen and Weed Management Plan is to incorporate management measures for weeds and 

pathogens, with a particular focus on the early identification and effective management protocols.  This 

strategy applies to Stage 1 Connectivity Works and Stage 2 Network Enhancement Works (pending approval) 

as the Project footprint, and up to 50 m from the edge of the boundary of the Project footprint.  This forms 

the Project impact area and is to include land directly or indirectly affected by approved or proposed 

construction activities (Figure 1). 

1.1 Background 

The Environmental Impact Statement (SMEC 2014) identified the occurrence of six species of Class 4 noxious 

weeds listed in the Warringah Shire Council Local Government Area (LGA), and the potential occurrence of 

three pathogens, that present a potential threat to local biodiversity.   

Class 4 noxious weeds known to occur in the potential impact area identified in the EIS include: 

 Blackberry Rubus fruticosis 

 Lantana Lantana camara 

 Large-leaved Privet Ligustrum lucidum 

 Small-leaved Privet L. sinense 

 Ochna Ochna serrulata  

 Asparagus Fern Asparagus aethiopicus 

Pathogens that have been identified in the EIS to potentially occur include: 

 Phytophthora Phytophthora cinnamomi 

 Myrtle Rust Uredo rangelii 

 (Frog) Chytrid Batrochytridium dendrobatidis 

Myrtle Rust is readily identifiable in the field, however Phytophthora and Chytrid can be confirmed by testing, 

infected plants or soil (Phytophthora), or frogs (Chytrid).  The Roads and Maritime Services (Roads and 

Maritime) Biodiversity Guide: Guide 7 (RTA 2011) states that the presence of these two pathogens should be 

tested for during the Review of Environmental Factors (REF) or EIS Stages of assessment.  Testing was not 

undertaken, with the precautionary approach applied.   
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Figure 1:  Locality map of Project footprint and potential impact area 
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1.2 Scope 

The Roads and Maritime Biodiversity Guidelines: Guides 6 and 7 (RTA 2011) describe measures for the 

management of weeds and pathogens during the construction of road infrastructure, and has been used in 

the development of this strategy.   

The Pathogen and Weed Management Strategy focuses on the: 

 Identification and mapping of the known extent of NSW Department of Primary Industry (DPI) listed 

noxious weeds (for the Warringah Shire Council LGA) and pathogens within the Project impact area. 

 Prevention of the introduction of the noxious weeds and pathogens within the Project impact area, 

not limited to the six noxious listed weeds and three pathogens identified in the EIS. 

 Prescription of suitable control measures and means of preventing spread beyond the Project impact 

area during construction. 

The minimisation of impacts arising from key threatening processes (KTP) as a result of the occurrence and/or 

spread of pathogens and weeds (Table 1) is also a priority to ensure the Project does not increase the 

operation of or increase impact of KTPs. 

Table 1:  KTPs influenced by pathogens and weeds within the Project impact area 

Key Threatening Process Applicability to the Project 

Infection of frogs by 

amphibian chytrid 

causing the disease 

chytridiomycosis 

Chytridiomycosis is a fatal disease of amphibians and is caused by a chytrid fungus 

(NSW Scientific Committee 2003a). It is potentially fatal to all native species of 

amphibian. The Red-crowned Toadlet is susceptible to chytridiomycosis and has 

potential to occur in the study area. The EIS considered It is likely that the chytrid 

fungus is already present within the study area so would not be introduced by the 

Project. However, construction activities have the potential to spread disease 

through vegetation clearance or the movement of vehicles and machinery. There 

are also many other agents that could spread the disease as the Project is adjacent 

to multiple transport corridors and residential areas. 

Invasion and 

establishment of exotic 

vines and scramblers 

The final determination for this KTP states that exotic vines and scramblers may act 

as transformer species altering the nature of the environment where they become 

dominant (NSW Scientific Committee 2006a).  Exotic vines and scramblers may 

smother existing vegetation, both in the ground layer and canopy. This alters the 

light climate in the invaded community and may suppress regeneration of native 

species. This KTP is relevant to the study area because Asparagus Fern Asparagus 

species and Moth Vine Araujia serrifera occur. If not properly managed these exotic 

species could spread further throughout remnant native vegetation in the Project 

impact area and immediate surrounds. 

Invasion of native plant 

communities by exotic 

perennial grasses 

The final determination for this KTP states that the characteristics of vigorous 

growth, prolific seed production and effective seed dispersal enable many exotic 

perennial grasses to compete strongly with, or in some places displace, native 

vegetation (NSW Scientific Committee 2003b). Exotic perennial grasses may also 

change the fuel load in plant communities. The changed structure and fire regimes 

of the habitat are likely to adversely affect both native vertebrate and invertebrate 

fauna. This KTP may be relevant because there are a number of exotic perennial 

grass species that are listed in the final determination that were recorded within the 

study area including Pampas Grass Cortadeira selloana, Panic Veldtgrass Ehrharta 

erecta, Paspalum Paspalum dilatatum and Kikuyu Pennisetum clandestinum. If not 
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Key Threatening Process Applicability to the Project 

properly managed these exotic species could spread further throughout remnant 

native vegetation in the Project impact area and immediate surrounds. 

Invasion, establishment 

and spread of Lantana 

Lantana camara 

The final determination for this KTP states that Lantana camara readily invades 

disturbed sites and communities. Various types of sclerophyll woodlands, 

sclerophyll forests, rainforests and dry rainforests are all susceptible to Lantana 

establishment, although in communities with a naturally dense canopy, Lantana 

colonisation may be heavily dependent on and limited to disturbance zones, edges, 

and canopy breaks. There is a strong correlation between Lantana establishment 

and disturbance with critical factors being disturbance-mediated increases in light 

and available soil nutrients (NSW Scientific Committee 2006b). Lantana is a common 

weed in the study area and thus this KTP is also relevant to the proposal. If not 

properly managed this exotic species could spread further throughout the Project 

impact area and immediate surrounds. 

Invasion and 

establishment of Scotch 

Broom Cytisus scoparius 

The final determination for this KTP states that Cytisus scoparius competes strongly 

with native vegetation reduces recruitment of seedlings and growth of understorey 

species (NSW Scientific Committee 2007). The species is patchy in its distribution 

within the study area and occurs in small and localised infestations.  If not properly 

managed this species may spread to adjacent areas.  

Invasion of native plant 

communities by African 

Olive Olea europaea L. 

subsp. cuspidata 

The final determination for this KTP states that the main ecological impact and 

threat posed by African Olive is through its ability to form a dense mid-canopy in 

native vegetation communities (NSW Scientific Committee 2010). Dense shading 

from African Olive dramatically reduces light levels which prevents the 

establishment and growth of native grasses and herbs and the establishment of 

overstorey trees such as Eucalypts. The establishment of native understorey plants 

is also adversely impacted in the root zone area beyond the African Olive crown.  

The species is prevalent throughout the Project footprint, and if not managed 

appropriately, in accordance with this plan, may spread to adjacent areas. 

Invasion of native plant 

communities by Bitou 

Bush Chrysanthemoides 

monilifera 

The final determination of this KTP states that Chrysanthemoides monilifera can 

become the overwhelming dominant in invaded ecological communities threatens 

all communities within the area of potential distribution (NSW Scientific Community 

1999). In the case communities at risk include dune grasslands and heathland, 

heathlands on headlands, scrub sclerophyll woodland and forest, and, littoral 

rainforest. Subspecies monilifera is a threat to a range of woodlands and forest.  The 

species is patchy in its distribution within the study area and occurs in small and 

localised infestations.  If not properly managed this species may spread to adjacent 

areas.  
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2. Pathogen Risk Zones and Noxious Weeds 

The Project impact area was assessed during the EIS (SMEC, 2014) and as part of the pre-construction 

assessment between 20 to 21 July 2015 by Jane Murray and Tony Steelcable (Ecologists of Biosis).  Pathogen 

risk zones were developed as means of identifying areas within the potential impact are that have a high, 

medium or low risk of spreading or disturbing pathogens.  Through the development of these risk zones, 

management measures can be implemented which would be commensurate with the level of risk identified 

within an area.   

Determination of risk zones for each of the pathogens identified in the EIS was undertaken by assessing 

vegetation for signs of infection or, in the case of Chytrid, identifying areas that within the potential impact 

area where a precautionary approach can be practically applied.  The following principles were applied when 

determining the Pathogen risk zones (Figure 2): 

 High – Myrtle rust identified on host plants OR, extensive evidence of tree dieback potentially 

attributed to Phytophthora. 

 Medium – Small instances of tree dieback (more than 3 trees in close proximity) potentially affected 

by Phytophthora OR, small drainage lines within potential impact area containing suitable frog 

(vector) habitat. 

 Low – No tree dieback evident, AND no evidence of Myrtle rust on host plants AND low potential for 

surface water to persist and maintain frog (vector) habitat. 

The EIS (SMEC 2014) identified six species of weeds listed as noxious within the Warringah Shire Council LGA.  

During the pre-construction assessment (Biosis 2015) an additional 15 species were identified within the 

Project footprint.  A list of all 21 noxious weeds, confirmed within the Project footprint, is listed in Table 2and 

indicative photos are included in appendix 1.  The location of all noxious weeds and including dense patches 

area presented in Figure 3 with the map code available in Table 2. 

Table 2: Noxious weeds recorded within the study area 

Scientific Name Common Name Map code Class Legal Requirements 

Anredera cordifolia Madeira vine MV 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread 

Araujia sericifera Moth vine Moth 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread 

Arundo donax Giant reed GR 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread 

Asparagus 

aethiopicus 

Asparagus fern AF 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 
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Scientific Name Common Name Map code Class Legal Requirements 

Bryophyllum spp Mother-of-millions MM 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Cardiospermum   

grandiflorum 

Balloon vine BV 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Chrysanthemoides    

monilifera subsp.   

rotundata 

Bitou bush Bit 3 The plant must be fully and continuously 
suppressed and destroyed 

Cinnamomum    

camphora 

Camphor laurel CL 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Cortaderia species Pampas grass PG 3 The plant must be fully and continuously 
suppressed and destroyed and the plant 
must not be sold, propagated or knowingly 
distributed 

Cytisus scoparius Scotch broom SB 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Erythrina crista-galli Cockspur coraltree CC 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Ipomoea indica Morning glory MG 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Lantana camara Lantana LC 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Ligustrum lucidum Broad-leaf privet BLP 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 
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Scientific Name Common Name Map code Class Legal Requirements 

Ligustrum sinense Small-leaf privet SLP 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Lonicera japonica Japanese 

honeysuckle 

JH 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Ochna serrulata Ochna O 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Ricinus communis Castor oil plant CO 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Rubus fruticosus   

species aggregate 

Blackberry BB 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 

Senecio   

madagascariensis 

Fireweed FW 4 The plant must not be sold, propagated or 
knowingly distributed 

Senna pendula var.   

glabrata 

Senna SP 4 The growth of the plant must be managed in 
a manner that continuously inhibits the 
ability of the plant to spread and the plant 
must not be sold, propagated or knowingly 
distributed 
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Map Code Weed name
AF Asparagus Fern
AO African Olive
BB Blackberry
BIT Bitou Bush (Rotund)
BLP Broad-leaf Privet
BV Balloon Vine
CC Cockspur Coral Tree
CL Camphor Laurel
CO Castor Oil Plant
FW Fireweed
GR Giant Reed
LC Lantana
MG Morning Glory (Indica)
MM Mother of Millions
MOT Moth Vine
MV Madera Vine
O Ochna
PG Pampas Grass
SB Scoth Broom
SLP Small-leaf Privet
SP Senna Pendula
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Figure 2.1.F : Noxious weeds
within the Stage 2 Study
area

Coordinate System: GDA 1994 MGA Zone 56

Acknowledgements: Imagery (c) Nearmap 2015; Basemap © Land and Property Information 2015

Map Code Weed name
AF Asparagus Fern
AO African Olive
BB Blackberry
BIT Bitou Bush (Rotund)
BLP Broad-leaf Privet
BV Balloon Vine
CC Cockspur Coral Tree
CL Camphor Laurel
CO Castor Oil Plant
FW Fireweed
GR Giant Reed
LC Lantana
MG Morning Glory (Indica)
MM Mother of Millions
MOT Moth Vine
MV Madera Vine
O Ochna
PG Pampas Grass
SB Scoth Broom
SLP Small-leaf Privet
SP Senna Pendula
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Figure 2.2.A : Noxious weeds
within the Stage 2 Study
area

Coordinate System: GDA 1994 MGA Zone 56

Acknowledgements: Imagery (c) Nearmap 2015; Basemap © Land and Property Information 2015

Map Code Weed name
AF Asparagus Fern
AO African Olive
BB Blackberry
BIT Bitou Bush (Rotund)
BLP Broad-leaf Privet
BV Balloon Vine
CC Cockspur Coral Tree
CL Camphor Laurel
CO Castor Oil Plant
FW Fireweed
GR Giant Reed
LC Lantana
MG Morning Glory (Indica)
MM Mother of Millions
MOT Moth Vine
MV Madera Vine
O Ochna
PG Pampas Grass
SB Scoth Broom
SLP Small-leaf Privet
SP Senna Pendula



GF

GF

GFGFGFGFGF GFGFGFGFGFGFGF GFGF
GFGFGFGFGF

GFGF
GF

GF

GFGF GFGF GFGF GFGF

GFGF GFGF

GFGFGFGFGFGF
GFGFGFGFGF

GFGFGFGF
GFGF

GFGF

GFGF

LC

AF

AF

AF; JH; LC
BB; JH; LC; MOT

LC; SLP AF; LC; MOT; SLP

CC; O

CL; O

AF; SLP

AF

BLP

LC

BB
AF; BB

LC

LC

LC

LC

AF

LC; MG

AO; BBLC; BLP;
SLP, SPBLP; O;

SLP; LC

0 20 40 60 80 100

Metres

Legend
Study area

GF Noxious weeds - Individual
Noxious weeds - Patch

Project footprint
Ancillary site facility
Stage 1
Stage 2

±
Ma tter: 20367
Da te : 16 N ovem b er 2015, 
Ch ecked  by: A PS, D raw n  by: L H , La st ed ited  by: lh ar ley
Location :P:\20300s\20367\M a pp in g\
20367_P W S_F3 _S2_W eeds

Biosis Pty Ltd
Ballarat, Brisbane, Canberra, Melbourne, 

Newcastle, Sydney, Wangaratta & Wollongong

WARRINGAHWARRINGAH

Warringah

Frenchs
Forest

BA

C

D

Scale: 1:2,000 @ A3

Figure 2.2.B : Noxious weeds
within the Stage 2 Study
area

Coordinate System: GDA 1994 MGA Zone 56
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Figure 2.2.C : Noxious weeds
within the Stage 2 Study
area

Coordinate System: GDA 1994 MGA Zone 56
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Figure 2.2.D : Noxious weeds
within the Stage 2 Study
area

Coordinate System: GDA 1994 MGA Zone 56
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3. Management Measures - Pathogens 

Management measures for pathogens can be split into three broad categories; planning or awareness measures, exclusion measures and containment 

measures (Table 3).  Pathogen management measures have been developed in accordance with the Roads and Maritime Biodiversity Guidelines – Guide 7 

(RTA, 2011), and incorporate best practice measures for reducing the transport of potentially harmful pathogens throughout the Project area and associated 

surrounding landscape. 

Table 3:  Pathogen management measures 

Activity Management: Myrtle Rust Management: 

Phytophthora 

Management: 

Chytrid 

Responsibility 

 

Quality control 

mechanism 

Construction 

scheduling and works 

programs 

Plan works to commence in low risk areas and move to medium risk areas, and last in 

high risk areas. 

Environmental 

Manager 

Staging 

documentation 

Inductions/start 

up meetings 

Inductions  Construction personnel should 

be made aware of this plan or 

its core components, and 

include an identification/fact 

sheet on Myrtle Rust. 

Construction personnel 

should be made aware of 

this plan and its core 

components. 

Construction personnel 

should be made aware of 

this plan or its core 

components, with particular 

focus for personnel 

undertaking dust 

suppression and works in 

riparian areas. 

Environmental 

Manager 

Inductions: 

Figure 2 and 

Figure 3 
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Activity Management: Myrtle Rust Management: 

Phytophthora 

Management: 

Chytrid 

Responsibility 

 

Quality control 

mechanism 

Vehicles and machinery 

hygiene  

Vehicles and machinery should 

arrive on site free of sources of 

potential contaminants 

including vegetative material 

and mud. 

Vehicles and machinery 

should arrive on site free of 

sources of potential 

contaminants including 

mud.  Plant is to be washed 

down Appropriate wash 

down facilities should be 

provided for plant in 

medium to high risk 

areas. 

Vehicles and machinery 

should arrive on site free of 

sources of potential 

contaminants including 

mud.  Dust suppression 

operations to consider the 

sourcing of suitable water 

resources where 

introduction of Chytrid is 

unlikely. 

Foreman 

Environmental 

coordinator 

Inductions/audits 

Access restrictions Access to medium and high risk zones where Pathogens listed above are identified should 

be restricted with the specific control measures implemented for the disposal of material or 

hygiene in these zones.  Medium and high risk pathogen zones, are to be marked on 

relevant plans, with wash down facilities provided to prevent potential pathogens spreading 

beyond the area. 

Environmental 

Manager 

Inductions/audits 

Transport of new 

material 

Use a certified supply of plants 

that is disease-free (the 

Australian Nursery Industry 

Myrtle Rust Management Plan 

(McDonald 2011) provides best 

practice Myrtle rust 

management that is to be 

expected from suppliers). 

Soil and fill is to be sourced 

from suppliers that can 

provide certification that the 

material is free of disease. 

Where works are 

undertaken in the 

vicinity(within 100 m) of 

Trefoil Creek the use of 

water externally sourced 

should be minimised or be 

potable water. 

Environmental 

Manager 

Inductions/start 

up 

meetings/audits 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting 32   

Activity Management: Myrtle Rust Management: 

Phytophthora 

Management: 

Chytrid 

Responsibility 

 

Quality control 

mechanism 

Identification and 

Testing 

Instances of Myrtle Rust on 

host plants identified during 

construction are to be verified 

by an ecologist or the 

environment manager. 

If medium or high risk 

areas are identified in the 

pathogen risk zones AND 

cannot be avoided during 

construction, testing of soils 

or plant material is to be 

undertaken to confirm the 

presence or absence of 

Phytophthora.   

The Plant Disease Diagnostic 

Service provides a range of 

services to assist in the 

identification and 

management of 

Phytophthora. 

If a medium to high risk 

zone is identified for 

Chytrid AND the 

management measures 

identified herein cannot be 

practically achieved, then 

samples of water and/or 

testing of common frog is 

to be undertaken by 

ecologists with samples 

sent to a NATA accredited 

laboratory. 

The CSIRO Livestock 

Industries Australian 

Animal Health Laboratories 

can undertake appropriate 

laboratory testing. 

Environmental 

Representative 

/ Ecologist 

Inductions/start 

up 

meetings/audits 
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Activity Management: Myrtle Rust Management: 

Phytophthora 

Management: 

Chytrid 

Responsibility 

 

Quality control 

mechanism 

Disposal of material Medium to high risk areas 

only: 

Plant material should be 

buried on site (and mapped) if 

possible, with care taken to 

ensure material does not 

enter adjacent areas of native 

vegetation. 

Seek advice from DPI or a 

licenced waste facility if 

material cannot be disposed 

on site.   

Local Licenced waste facility 

Kimbriki Resource Recovery 

Centre, Kimbriki Road, Off 

Mona Vale Road Terrey Hills 

NSW 2084, (02) 9486 3512. 

 

Medium to high risk areas 

only: 

Retain all affected materials 

within the contaminated 

area. 

Separate stockpiles from 

affected areas to avoid 

potential spread into 

unaffected adjacent areas. 

Do not dispose of water, 

collected on-site, outside of 

the creek catchment from 

which it was obtained. 

Environmental 

Representative/ 

Ecologist  

Inductions/start 

up 

meetings/audits 
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4. Management Measures – Noxious Weeds 

Use of herbicides must be according to the NSW Pesticides Act 1999, Material Safety Data Sheets and labelling 

instructions for specific trade name herbicides and off label use permits registered with the Australian 

Pesticides and Veterinary Medicines Authority (APVMA).  The use of herbicide as part of this plan will be 

limited to direct application to cut stumps and spot spraying.  High pressure spraying may be permissible in 

areas located 50 metres away from Trefoil and Curl Curl Creeks during favourable weather conditions (i.e. 

low/no wind/rain).  Any contractors using herbicides on the site must be trained and appropriately qualified 

to do so (NSW ChemCert Level 2 or equivalent for subordinates and ChemCert Level 3 or equivalent for 

supervisors). 

Manual and chemical options for weed control have been taken from the Noxious and environmental weed 

control handbook. A guide to weed control in non-crop, aquatic and bushland situations, 6
th

 edition (DPI 2014).   

The primary means of weed control for the Project will be to mechanically remove noxious weeds with 

appropriate plant and machinery at the initial Stages of construction, due to ease and speed of removal.  The 

preference for the use of mechanical control measures will also reduce the development of herbicide 

resistances in the identified weed species. Control methods include hand removal, herbicide application, and 

mechanical removal.  Weeds requiring  hand  or  mechanical  removal,  including  contaminated topsoil, 

would require disposal by encapsulation (deep burying) or to an approved waste management facility. 

Table 4 below outlines additional control measures for consideration where mechanical removal may not be 

reasonable or feasible: 

Table 4:  Noxious weed management measures 

Scientific Name Common Name Manual control Chemical control 

Anredera cordifolia Madeira vine Small seedlings and tubers 
can be manually removed, 
bagged and composted. 

Handgun application of Triclopyr 
300 g/L + Picloram 100 g/L 
Grazon® DS at a rate of 400 mL in 
100 L of water. 

Araujia sericifera Moth vine Physical removal of young 
plants; bag and remove any 
fruit. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 2 L glyphosate plus 15 g 
metsulfuronmethyl in 100 L water. 

Arundo donax Giant reed Mechanical removal, 
wherever possible. 

Knapsack application of 
Glyphosate 360 g/L Roundup® at a 
rate of 1 part glyphosate to 50 
parts water. 

Asparagus 
aethiopicus 

Asparagus fern Mechanically remove 
rhizomes where possible. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 1 part glyphosate to 50 
parts water.  Best done between 
flowering and berries forming. 

Bryophyllum species Mother-of-millions N/A Apply a thorough even coverage of 
leaves of 2,4-D 300 g/L Affray 300® 
at a rate of 70 mL in 10 L of water. 
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Scientific Name Common Name Manual control Chemical control 

Cardiospermum   
grandiflorum 

Balloon vine Seedlings can be manually 
removed. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL of glyphosate plus 
1.5 g of metsulfuron-methyl in 10 L 
of water. 

Chrysanthemoides  
monilifera subsp. 
rotundata 

Bitou bush Hand removal of young 
plants, encourage native 
species regeneration. 

Gas gun/Splatter gun application of 
Glyphosate 360 g/L Roundup® at a 
rate of 1 part per 29 parts water or 
1 part per 19 parts water.  Use the 
higher rate on bushes over 1.5 m. 

Cinnamomum    
camphora 

Camphor laurel Seedlings can be manually 
removed. Trees can be 
physically removed if the 
cut stump is then treated 
with herbicide. 

Stem injection for basal diameter 
up to 25 cm of Glyphosate 360 g/L 
Roundup® at a rate of 1 part 
glyphosate to 1 part water, 2 mL 
per cut or for basal diameter 25 cm 
to 60 cm undiluted, 2 mL per cut. 

Cortaderia species Pampas grass Mechanical removal, 
wherever possible. 

Apply Glyphosate 360 g/L 
Roundup® to actively growing 
plants, before flowering, spring to 
autumn at a rate of 1.0 or 1.3 L per 
100 L of water.  Use higher rate on 
plants over 1 m high. 

Cytisus scoparius Scotch broom N/A Foliar spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 100–130 mL per 10 L of 
water. 

Erythrina crista-galli Cockspur 
coraltree 

Physical removal is an 
option, always treat the 
remaining stump.  Take 
care when removing the 
plant as all parts can 
potentially regrow. 

Spot spray application of Triclopyr 
300 g/L + Picloram 100 g/L 
Grazon® DS at a rate of 50 mL/10 L 
water. 

Ipomoea indica Morning glory Small seedlings can be 
manually removed. Vines 
and runners can be 
collected and destroyed. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL glyphosate plus 1.5 
g of metsulfuron-methyl in 10 L 
water. 

Lantana camara Lantana Manual control can be 
effective by slashing or 
manual removal. 

Spot spray application of 
Dichlorprop 600 g/L Lantana 600® 
at a rate of 1.0 L per 200 L of water. 
Completely wet all leaves and 
stems. 

Ligustrum lucidum Broad-leaf privet Small plants and seedlings 
can be manually controlled. 

Apply Metsulfuron-methyl 600 g/kg 
Brush-off® to bushes up to 3 m 
high at a rate of 10 g per 100 L of 
water.  Complete coverage is 
essential. 
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Scientific Name Common Name Manual control Chemical control 

Ligustrum sinense Small-leaf privet Small plants and seedlings 
can be manually controlled. 

Apply Metsulfuron-methyl 600 g/kg 
Brush-off® to bushes up to 3 m 
high at a rate of 10 g per 100 L of 
water.  Complete coverage is 
essential. 

Lonicera japonica Japanese 
honeysuckle 

Small individual plants can 
be manually removed 

Spot spray application (add a 
surfactant) of Metsulfuron-methyl 
600 g/kg Brush-off® at a rate of 
10–20 g in 100 L of water. 

Ochna serrulata Ochna Small seedlings can be 
manually removed. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL glyphosate plus 1.5g 
metsulfuronmethyl per 10 L of 
water. 

Ricinus communis Castor oil plant Physically remove young 
plants. 

Apply Glyphosate 360 g/L 
Roundup® at a rate of 1 part 
glyphosate to 1.5 parts water.  Cut 
stump/scrape stem application for 
saplings.  Stem injection application 
large trees and shrubs. 

Rubus fruticosus   
species aggregate 

Blackberry Slashing of juvenile bushes. Gas gun/Splatter gun application of 
Triclopyr 300 g/L + Picloram 100 g/L 
Grazon® DS at a rate of 335 mL 
per 10 L of water.  Apply to actively 
growing bushes. 

Senecio   
madagascariensis 

Fireweed N/A Spot spray application of 
Metsulfuron-methyl 600 g/kg 
Brush-off® at a rate of 10 g in 100 L 
of water. 

Senna pendula var. 
glabrata 

Senna  Young seedlings can be 
manually removed. Seed 
pods should be collected 
and removed from the site. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL glyphosate per 10 L 
water. 
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5. Monitoring 

Monitoring of the noxious weed and pathogen management measures are to be evaluated against 

performance targets, required to ensure the measures outlined in this plan are implemented and that 

performance criteria are satisfied as far as possible.  The monitoring program will commence prior to  

noxious weed control works and continue for the operation period i.e. pre, during and post construction.  The 

monitoring program can draw upon the information contained in this plan and will involve reporting to 

assess and document outcomes, including: 

 The implementation of noxious weed and pathogen management measures. 

 General condition of the study area including identification of additional noxious weeds or reduction 

in the occurrence of noxious weeds. 

 Recommendations to undertake additional measures should these be identified as required during 

site inspections. 

 Recommendations for corrective measures and/or revised vegetation management techniques as a 

result of site response to the works specified herein or other factors such as climatic conditions. 

An adaptive management approach is to be employed in respect of the works forming part of this noxious 

weed and pathogen management plan. An adaptive management approach involves an integrated process of 

monitoring, reviewing and then responding to the health and condition of the measures as well as the status 

of the noxious weed species to identify any alterations to the design and maintenance of works that may be 

required to ensure the objectives of the noxious weed and pathogen plan are achieved. 

Table 5 identifies the monitoring requirements for the weed and pathogen management plan, and includes a 

description of the action, timing, reporting requirements, responsibilities, performance parameters and 

assessment criteria. 
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Table 5:  Weed and pathogen monitoring schedule and performance indicators 

Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

Mapping of 

Noxious Weeds 

and Pathogens 

Noxious weed 

mapping will occur 

prior to clearing 

works..   

Noxious weed 

mapping to be 

undertaken: 

1. Prior 

construction. 

Any additional instances of 

weeds or pathogens that are 

identified are to be provided, 

with co-ordinates and species 

identification to ensure weed 

and pathogen mapping remains 

current. 

Environment 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 No new noxious weed and 

pathogen infestations within the 

Project footprint and in adjacent 

bushland as a result of the 

Project. 

Assessment criteria: 

 No new noxious weed species (in 

addition species list within this 

plan) to establish in the Project 

footprint. 

Implementation 

of weed and 

pathogen 

management 

measures 

Weed and pathogen 

management 

measures will occur 

throughout the 

extent and duration 

of the project in 

accordance with this 

plan. 

Noxious weed 

management to be 

undertaken: 

1. Prior 

construction. 

2. During 

construction. 

The project area would be 

continually monitored for weed 

invasion during weekly site  

inspections,  and  any  other  

inspections  or  audits  

undertaken  as  part  of  CEMP 

requirements. The  presence  of  

weed  infestations  would  be  

reported  as  part  of  the  

inspection  process,  and  

include  actions  to  be  

undertaken  to  manage  these  

infestations 

Environment 

manager 

Indicators of success of the Weed 

Management Procedure include:  

 A reduction in the area of 

noxious weed and pathogen 

infestations within the project 

footprint. 

Assessment criteria: 

 A 50% reduction in identified 

weed infestations to be achieved 

in year 1 within the project 

footprint, with gradual 

improvement for the following 

two years.  



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting 39   

Action Description Timing of action Reporting Responsibility Performance Parameters / 

Assessment Criteria 

weed and 

pathogen 

management 

during 

rehabilitation 

Rehabilitated sites  Stabilisation of 

catchments 

Rehabilitated sites would be 

monitored during inspections, 

with weed management to be 

undertaken if required to 

manage any new infestations. 

Environmental 

Manager 

Indicators of success of the Weed 

Management Procedure include:  

 Control of weed infestation 

during rehabilitation of sites.  

Assessment criteria: 

 No uncontrolled weed 

infestations. 
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Appendix 1: Plates 

 

 

Plate 1: Madeira vine  

 

Plate 2: Moth vine 

 

 

Plate 3: Giant reed  

 

Plate 4: Asparagus Fern 
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Plate 5: Mother-of-millions  

 

Plate 6: Balloon vine 

 

Plate 7: Bitou bush  

  

Plate 8: Camphor laurel 
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Plate 9: Pampas grass  

 

Plate 10: Scotch broom 

 

 

Plate 11: Cockspur coraltree  

 

Plate 12: Morning glory 

 

 

Plate 13: Lantana  

 

Plate 14: Broad-leaf privet 
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Plate 15: Small-leaf privet  

 

Plate 16: Japanese honeysuckle 

 

Plate 17: Ochna 

 

Plate 18: Senna 

 

 

Plate 19: Blackberry 

 

Plate 20: Fireweed 
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Plate 21: Castor oil plant 

 

 

 

 





 

Pre-Clearing Checklist 
 

Project:   Northern Beaches Hospital – Connectivity and Network 
Enhancements Project 

Permit No: 

Requested By: Lot Number: 

Engineer Responsible:  

Foreman Responsible:  

Vegetation Clearing Start Date: Expected Completion Date: 

 
Description of Location:  
Attach sensitive area map with proposed clearing limits 
 
 
 
 
 
 
 
 
 
 
 
 
 
This section to be completed by the Engineer 
 

  
Planning – Office 
 

Yes No  Comment 

1 Is the proposed vegetation clearing within the approved project 
footprint? 
 

   

2 Are all Sensitive Areas shown on the attached clearing plans, and 
have been checked for accuracy / required updates?  
Maps must include the following features 
 

If the proposed clearing extent appears inconsistent with 
approval drawings - Stop work and notify the 
Environmental Manager. 

  Attach SAP and clearing 
limits 

3 Does proposed clearing impact sensitive areas as defined on 
the sensitive area plans?  

   

4 Have all adjacent sensitive areas been clearly identified and 
delineated on the ground in accordance with the project Fencing 
and Signage Protocol (i.e. parra-web fencing and signage – 
refer to Attachment A) 

   

5 Has the Protocol for Working Around Trees which includes 
methods for trimming/lopping and managing excavations near 
retained trees to maintain tree health been consulted and 
implemented where required (refer to Attachment B) 

   

 Engineer Signoff  

 Environmental coordinator sign off  



 

  

 

   

 Planning – Field 

 

   

6 Have the clearing limits been set out by a member of the survey 
team and checked against the limits of the approved project 
boundary? 

Identify limits of clearing by flagging (refer to Attachment A) 

   

 Survey Confirmation:   

7 Has the Project Ecologist undertaken a pre-clearing survey of 
the nominated area? 

   

8 If soil disturbance is to occur, has a Progressive Erosion 
Sediment Control Plan (PESCP) been created and have these 
controls been installed where the vegetation and terrain 
permits?  Where it doesn’t permit all of the controls need to be 
installed immediately following clearing. 

   

9 Has a joint inspection with the project ecologist, RMS 
representative and FYJV Environmental representative been 
undertaken to inspect clearing limits, temporary exclusion fencing 
and opportunity to preserve habitat trees? 

Have any corrective actions been identified? 

   

  
Attendees and date: 

 

   

 Comments from inspection? 

 

 

   

10 Have all hollow bearing trees, potential hollow bearing trees, 
trees containing nests, bush rocks and hollow logs been 
identified and clearly marked prior to clearing? 

Note that any tree or area of potential habitat must be 
cleared a minimum of 24 hours after clearing trees/areas 
which don’t contain any potential habitat. 

 

   

11 Has a clearing and grubbing plan been completed?    

Permit Prepared By: 

 Engineer Signoff  

 Environmental coordinator sign off  

Permit Approved By: 

 Environmental Manager  

 

Works are not to commence until Environmental Manager Approval is granted. 

 

  



 

Immediately Prior to Clearing 

12 Have any ‘Unsound Trees’ been identified and assessed by the 
Project Ecologist and Environmental representative for potential 
early removal? 

   

13 Have any “Unsound Trees’ been identified on or adjacent to the 
clearing boundary that require removal? If so, have they been 
assessed as above? 

   

14  Are the works within 15m of rivers, creeks, watercourses or any 
drainage line - ensure the existing trees, grasses and other 
ground cover are retained until immediately prior to construction? 

   

15  Has noxious weed management been undertaken, if required?    

16 Are the works within 10m of bridge centreline and 5m of a bank   
- ensure the trees been cut off 300-600mm above ground level 
and the stumps retained to provide bank stability? 

   

17  Is a two stage clearing process required for this section? (refer to 
Fauna handling and Rescue Procedure). Can fauna be relocated 
prior to felling of trees? 

   

18 Is a suitable licensed and experienced ecologist/wildlife carer 
present to observe the removal of each habitat tree? 

   

19 Are clearing limits still clearly delineated onsite? 

Has a site walk through of the clearing boundary been completed 
with the following personnel to ensure that the extent of clearing 
is understood by all – Supervising Foreman, Environmental 
Officer and Clearing Contractor Operator’s. 

   

20 Are sensitive areas still clearly delineated onsite in accordance 
with the project Fencing and Signage Protocol (i.e. parra-web 
fencing and signage)? 

   

21 Have all personnel (including sub-contractors) involved in 
clearing operation been tool-boxed on the Clearing and Grubbing 
EWMS, Clearing Permit and location of sensitive areas in the 
vicinity of works? 

   

22 Has the Protocol for Working Around Trees been implemented 
for any trees to be retained (i.e. for any works in the Tree 
Protection Zone (TPZ) adjacent to the works 

   

 Engineer Signoff    

 Environmental coordinator sign off    

23 Was any fauna displaced/captured/injured during clearing 
activities? If yes, describe 

   

24 Have all erosion and sediment controls been installed in 
accordance with the PESCP?  

   

25 Has permanent delineation fencing and signage been installed to 
protect retained vegetation? 

   

26 Has any impact to sensitive area delineation (e.g. parra-web 
fencing) occurred during the clearing process? 

   

27 Have survey confirmed the quantity cleared for reporting 
purposes? 

   

 Engineer Signoff  

 Environmental coordinator sign off  



 

Attachment A  Fencing and Signage Protocol 
 
Fencing and Signage Protocol 

Survey Set-out Pegs  

 

Survey pegs will placed at 
appropriate intervals by a 
member of the survey team 
to accurately represent the 
clearing limit.    
 
 
  

Clearing Limits Yellow Flagging 

 

Must be installed prior to 
commencement of clearing. 
Do not clear outside of 
delineated area. 
 
A current approved 
Clearing Permit is required 
to clear or impact 
vegetation. 

Protect Boundary  Flagging (orange flagging)  

 

Do not impact beyond 
delineation 
 
Project boundary signage 
will be installed on the 
flagging  

Protected 
environmentally 
sensitive areas – 
includes heritage 
areas 
 
 

Orange Barrier Mesh 

 

 

Identifies environmentally 
sensitive areas onsite 
including red crowned toad 
let habitat, heritage sites, 
threatened species and 
endangered ecological 
communities 
 
No impact beyond or within 
the delineated area. Do not 
remove protecting fencing 
or signage. 
 

Habitat Trees  Marked with blue and white 

 

This will be wrapped 
around the tree by the 
project ecologist prior to 
clearing 



 

 

Attachment B  Working Around Trees Protocol 

Background / Purpose 

Construction works undertaken by the FYJV will involve works near remnant bushland/environmental 
protection zones (e.g. the construction of drainage elements).  

Damage to trees and roots from excavation or material / equipment storage can cause declining tree 
health leading to structural instability.  Damage can also result in an increased risk to worker and public 
safety from unstable trees and possible fines for the Project and subcontractors. 

This protocol has been prepared using AS 4970 -2009 Protection of Trees on Development Sites and 
is intended as an easy to use guide in the techniques to ensure minimal impact to tree health during 
construction. 

General 

All Project personnel will be inducted on the location of environmental protection zones and the 
associated fencing and signage delineating these areas (Refer Attachment A Fencing and Signage 
Protocol).  For any issues regarding works around trees that cannot be resolved by following this 
guideline contact the Environment Coordinator (EC) as early on as possible. 

General Construction Near Trees 

For works being undertaken near remnant bushland/environmental protection zones the following 
should be implemented: 

1. Prior to using an excavator or other machinery around trees, ensure damage to trunks, roots and 
branches is avoided by observing their location. Damage to tree trunks may result in future decay. 

2. Some branches can be tied back if they are obstructing work. This depends on the flexibility and 
strength of the tree. Contact the Site Supervisor who will get the EC to undertake flexibility test 
prior to tying back branches. 

3. If trimming is required report to the Site Supervisor or EC who will consult a suitably qualified and 
experienced arborist. 

4. Report any tree damage to the Site Supervisor or EC. Quick remedial action can usually prevent 
long term damage to the tree. 

Lopping/Pruning Trees 

Heavy machinery should not be used for pruning or trimming. Any lopping/pruning of trees will be 
completed in consultation suitably qualified and experienced arborist in accordance with AS 4373 
Pruning of Amenity Trees or any more recent relevant Standard (i.e. the three cut method (refer Figure 
1.1)).  

Appropriate tools to use are loppers, chain saws and vehicle mounted saws. In the first instance, limbs 
bearing hollows should be retained. If this is not possible the hollow bearing limb should be inspected 
by the Project Ecologist and placed in adjacent un-disturbed vegetation to provide fauna habitat. 

If removal of the entire tree is required the Pre-Clearing Checklist must be implemented. 



 

 

Figure 1.1 Three cut method (Source. http://ag.arizona.edu/ accessed 5 May 2016) 

Excavations Near Trees 

Some construction works, particularly drainage, may be designed within close proximity to remnant 
bushland/environmental protection zones. To ensure roots are not damaged in a way that could 
detrimentally affect tree health, the following points should be observed: 

1. Where possible, redesign to avoid impact within the drip lines of vegetation;  

2. After set out of the works, consult with the EC for advice prior to excavation; 

3. Excavation with machinery should occur outside the drip line of trees where possible. Refer to 
Figure 2.5 for an explanation of tree drip line and tree protection zones; 

4. For necessary works within the drip line of trees and the Structural Root Zone (SRZ), the following 
techniques should be utilised in consultation with a suitably qualified and experienced arborist: 

 Hand Trenching / Excavation or non-destructive digging to avoid machinery damage to roots  

 Under Boring if underground pipes are to be installed (Note: the location of under bore pits to 
be outside the drip line of trees and avoid roots greater than 50mm).  The depth of the boring 
will depend on the size of the tree and will be determined in consultation with a suitably qualified 
and experienced arborist or the Project Ecologist. 

5. For all excavations near trees, proceed with caution and monitor for roots greater than 50mm in 
diameter. Roots greater than 50mm must not be damaged unless approved by the EC following 



 

consultation with a suitably qualified and experienced arborist or the Project Ecologist. Larger roots 
may need to be cut by a suitably qualified and experienced arborist. 

NOTE: Damage to woody roots >50mm may make trees unstable and they can fall over. 

 

Site Material Storage 

The storage of soils/material under trees can compact soil, limit water and oxygen uptake, damage 
roots and cause tree death. Therefore prior to the commencement of works near trees, the Foreman or 
other construction personnel should determine areas where machinery, materials and equipment can 
be stored that are outside the drip line of trees.  

 

  

Figure 2.1: Excavation into the SRZ resulting in 
major roots being cut. This may result in the tree 
falling over. 

Figure 2.2: Damage to SRZ has been minimised 
by shaping the drainage around the SRZ. 

  

Figure 2.3: Spoil stored within the drip line of trees. Figure 2.4: Tree protected via fencing with no 
materials stored within the drip line. 



 

  
 
Figure 2.5 Identification of Tree protection zones and drip lines  
(Source: Figure 2 AS 4970 Protection of trees on development sites and Transport South Australia 2001) 
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FAUNA HANDLING AND RESCUE PROCEDURE 

 

D1 Purpose 

This procedure explains the actions to be undertaken in the event fauna (including injured, shocked, 
juvenile or other animal) that require handling or rescue are discovered on the project site, during 
vegetation and soil clearance and ongoing construction activities. 

D2 Scope 

This procedure is applicable to all native and introduced species that are found on the project footprint 
during Stage 1 and Stage 2 construction works.  

Frogs 

Four species of frogs have been recorded within the vicinity of the Project footprint and are likely to be 
encountered in the vicinity of riparian habitats and drainage lines.  

Birds 

Fifty-three species of birds have been recorded within the vicinity of the Project footprint.  Of the species 
recorded within the vicinity 38 are considered likely to be encountered by construction personnel during 
clearing of vegetation, including the removal of hollow-bearing trees, as these species utilise these 
nesting resources.  Clearance of vegetation during late winter to spring is considered likely to 
substantially increase the likelihood of these species being encountered and impacted upon. 

Mammals 

Fourteen species of mammals have been recorded within the vicinity of the Project footprint, with eight 
of these species considered likely to be encountered during the clearance of vegetation.  However, 
encounters with native mammals will be predominantly restricted to clearing of native vegetation, and 
further restricted to tree dependant fauna including; Common Ringtail Possum, Common Brushtail 
Possum and Antechinus species.  Most mammals recorded are large and mobile species and will evade 
personnel and equipment undertaking works within the Project footprint. 

Reptiles 

Six species of reptiles have been recorded within the vicinity of the Project footprint, with five of these 
species utilising terrestrial habitat resources; woody debris, bushrock and leaf litter.  The Eastern Water 
Dragon is a large and mobile species capable of evading personnel and equipment undertaking works 
within the Project footprint. 

D3 Clearing Procedure 

Refer also to Pre-Clearing /Ground Disturbance Inspection Checklist (Appendix C of this FFMP). 

The Project Ecologist will undertake the following steps: 

1. Prior to undertaking clearing at any location or time, a pre-clearing assessment must be undertaken 
by the Project Ecologist to identify the presence or evidence of the presence of fauna (including 
fresh scats, scratches and remains of prey), including threatened species.  The pre-clearing 
assessment must also include the identification and assessment of habitat trees affected by the 
clearing activities, including details on the checks by the project ecologist on trees for fauna, nests 
and the like.  The assessment must include processes and actions to protect or rescue the 
identified fauna including koalas, bat colonies and roosts, glider dens and frogs and address all 
elements of the implementation, outcomes and effectiveness of the proposed fauna rescue 
procedure (refer Section D4 below). 

2. All hollow bearing trees, potential hollow bearing trees and all other fauna containing habitat trees, 
including trees with nests, dreys and termitaria likely to be occupied by fauna, must be marked at 
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least 2 days prior to the commencement of clearing in a manner which clearly identifies and 
demarcates the trees. 

3. Stage 1 -Under-scrubbing and non-habitat tree removal.  Non-habitat trees must be removed 
at least 24 hours before habitat trees are removed.   

4. Stage 2 - Habitat tree removal.  Habitat trees must be carefully felled at least 24 hours after Stage 
1, to allow fauna an opportunity to move from habitat trees and allow time to concentrate rescue 
efforts on the trees that are most likely to be inhabited.  Habitat trees must be felled using 
equipment that allows the trees to be lowered to the ground with minimal impact (e.g. claw 
extension).  All habitat trees must be felled under the supervision of the project ecologist.  Felled 
trees must be left for a short period of time, determined by the project ecologist, on the ground to 
give any fauna trapped in the trees an opportunity to escape. 

All fauna captured will be relocated into areas of suitable habitat adjacent to the Project site in 
accordance with the Rescue Procedure detailed in Section D4 below.  The species, number, sex, 
age, class and general health of each individual is to be recorded for later reporting in accordance 
with the Rescue Procedure detailed in Section D4 below.   

D4 Rescue Procedure 

If wildlife is discovered on the Project Site during site construction activities, including clearing (refer 
Section D3 above) that may harm, or has resulted in harm, to the animal or pose a risk to site personnel, 
the following steps will be taken:   

1. Stop all work in the vicinity of the fauna and immediately notify project Superintendent and 
Environmental Coordinator who will notify the Environmental Manager and Project Ecologist. 

2. Preferably allow fauna to leave the area without intervention. 

3. Any fauna handling will be carried out under advice from a licensed fauna ecologist or wildlife carer 
with specific animal handling experience. 

4. If no ecologist or wildlife carer is available on site and the animal is able to be handled safely, to 
minimise stress to native fauna and/or remove the risk of further injury, the Environmental Officer 
shall undertake activities detailed in D5 in consultation with the ecologist or fauna rescue service. 

5. If the animal cannot be handled (i.e. venomous reptiles): 

(a) exclude all personnel from the vicinity with fencing and/or signage; and  

(b) record the exact location of the animal and provide to the Project Ecologist or appropriate rescue 
agency. 

6. Call the appropriate rescue agency immediately and follow any advice provided by the agency.  If 
the rescue agency is required on site, as soon as they arrive, they are responsible for the animal.  
Any decisions regarding the care of the animal will be made by the rescue agency.  The contact 
details for the relevant fauna rescue services and local veterinary services contact details are 
provided in Table D.1. 

Table D.1 Fauna Rescue Contact Details 

Agency / business Contact Number 

Biosis Office (Project Ecologist) 02 9101 8700 

WIRES (to be called if Project Ecologist not available) 1300 094 737 

Sydney Wildlife 02 9413 4300 

Beacon Hill Veterinary Hospital 02 9452 5556 

Allambie Veterinary Clinic 02 9905 0505 

Northern Districts Veterinary Hospital 02 9971 6562 
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The contact details for the Project Ecologist will be kept at a convenient location on the project site 
and be available to the Contractor’s personnel at all locations where clearing is being undertaken, 
to enable quick contact and access to the Project Ecologist. 

In the event the rescue service and/or local veterinary service cannot be contacted, the injured 
animal will be delivered to the relevant facility as soon as practically possible. 

In the event the rescue service and/or local veterinary service cannot be contacted, if required, the 
most appropriate euthanasia will be administered by the Project Ecologist (i.e. cervical dislocation 
for small vertebrates, ice slurry for introduced fish).  This is to occur in accordance with applicable 
guidelines and legislative requirements. 

7. If the fauna species is identified as a threatened species that is not a species identified in the FFMP, 
the Environmental Manager must: 

(a) immediately cease all work likely to affect the threatened species; 

(b) inform the Roads and Maritime Representative; 

(c) contact the following stakeholders, in the order provided, to determine the appropriate corrective 
actions and additional safeguards to be undertaken: 

 Project Ecologist 

 OEH 

 Environmental Representative 

 others as instructed by the Roads and Maritime Representative or OEH 

8. Relocation of fauna captured during construction works, including clearing and associated works, 
will be undertaken by the Project Ecologist or wildlife rescuer.  If the animal is not injured or stressed, 
it should be released to an area that is not to be disturbed by the project construction works, in 
accordance with the following: 

(a) sites identified as suitable release points by the Project Ecologist or wildlife rescuer; 

(b) release site will contain similar habitat and occur as close to the original capture location as 
possible; 

(c) if the species is nocturnal, release will be carried out at dusk;  

(d) release would generally not be undertaken during periods of heavy rainfall; and 

(e) non-native fauna will not be translocated and will be euthanised. 

9. If the animal has been placed into care due to injury, age (i.e. young) or stress, upon its rehabilitation 
it will be released in an area that is not to be disturbed by the project construction works, at the 
discretion of the Project Ecologist or wildlife rescuer.   

10. Following consultation with all relevant stakeholders, the Project Ecologist/Environmental Manager 
will implement any corrective actions and additional safeguards. 

11. Following confirmation by the Project Ecologist/Environmental Manager that all appropriate 
safeguards have been implemented, construction works can recommence. 

12. Project Ecologist/Environmental Manager to record find/translocation in the RMS Environmental 
Incident Report or Weekly Environmental Inspection Checklist.  All relevant characteristics of the 
fauna find should be recorded to the extent practicable (i.e. visual signs of behaviour; habitat; health 
signs; sex, time date, weather etc.), and capture and relocation data.   

D5 Handling Procedure 

The Handling Procedure will be implemented to minimise stress to native fauna and/or remove the risk 
of further injury.   

1. Cover larger animals with a towel or blanket and place in a cardboard box and/or hessian bag; 

2. Place smaller animals in a cotton bag, tied at the top; 
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3. Keep terrestrial fauna quiet, warm, ventilated and in a dark location away from noisy construction 
activities; 

4. Place aquatic fauna in plastic aquaria or plastic bag with sufficient amount of water.  Ensure 
sufficient water and adequate aeration; 

5. Transport frogs without water or debris in recognition of the risk of transporting disease and the 
minimal transport time; 

6. Animals such as venomous reptiles and raptors require particular handling and will only be handled 
by appropriately qualified personnel, i.e. Project Ecologist or wildlife rescuer; 

7. If handling bats, the handler must be vaccinated against the Australian Bat Lyssavirus (ABL), which 
is a form of rabies; and 

8. Any frog handling will be undertaken in accordance with the Hygiene Protocol for the Control of 
Disease in Frogs (DECC 2008).  This protocol recommends onsite hygiene precautions be 
undertaken to minimise the transfer of disease between and within wild frog populations.  Measures 
recommended include: 

(a) thorough cleaning/disinfecting of footwear and equipment when moving from one site to 
another; 

(b) spraying/flushing vehicle tyres with a disinfecting solution where necessary in high risk areas; 

(c) cleaning/disinfecting hands between collecting samples/frogs (gloves, not bare hands, will be 
used to handle frogs); and 

(d) limiting one frog or tadpole to a bag.  Bags will not be reused.
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Anticipated Threatened Species / EEC Management 
Procedure 

E1 Purpose 

This procedure describes the management of threatened species/ecological communities anticipated 
to be present within the project site.  Management actions will be undertaken prior to and during 
vegetation and soil clearance and ongoing construction activities to avoid or minimise impacts on these 
threatened species/ecological communities. 

E2 Scope 

This procedure is applicable to all threatened species/ecological communities that are anticipated to 
occur on the project site.  The Stage 1 and Stage 2 EISs identified the following Endangered 
Ecological Communities and threatened species within the Project: 

 Duffys Forest Ecological Community (TSC Act – Endangered) 

 Red-crowned Toadlet Pseudophryne australis (TSC Act – Vulnerable) 

 Powerful Owl Ninox strenua (TSC Act – Vulnerable) 

The Stage 1 and Stage 2 EISs identified that the Project was likely to impact on Duffys Forest EEC and 
Red-crowned Toadlet.  Management procedures for these anticipated threatened species/EECs are 
therefore provided below to ensure that impacts on these species/ecological communities will be 
avoided or minimised during vegetation clearing and construction works.  The Project also has some 
potential to impact on roosting Powerful Owls and management procedures are therefore provided for 
this species. 

No other anticipated threatened species/EEC management procedures have been prepared, given the 
remaining species known to occur are highly mobile/nomadic, and there is no roosting/breeding habitat 
present for these species within the Project. 

E3 Duffys Forest EEC 

A description of Duffys Forest EEC is provided in the Concept Proposal and Stage 1 EIS (SMEC, 2014) 
The occurrence of this community is outlined in Section 5.1).  

The Project currently requires the removal of Duffys Forest EEC.  All Duffys Forest EEC within the 
Project is shown in the Sensitive Area Plans.  The following management procedures should be followed 
to avoid or minimise impacts on Duffys Forest EEC: 

1. Exclusion fencing should be in place prior to all vegetation clearing and construction works to 
ensure Duffys Forest EEC adjacent to the Project, or to be retained within the Project will not 
be impacted by the Project. 

2. All personnel working on the Project should be informed of the presence of Duffys Forest EEC 
within and adjacent to the Project, and how to avoid or minimise impacts.  This information 
should be provided during site inductions, and re-iterated during pre-start meetings in areas 
where Duffys Forest EEC occurs. 

3. No parking, digging, laydown of equipment and materials or any other activities that may 
impact on Duffys Forest EEC within exclusion fencing. 

4. Inform Environmental Coordinator if impacts on Duffys Forest EEC are observed or predicted. 

5. Refer to Pre-Clearing/Ground Disturbance Inspection Checklist (Appendix C). 

E4 Information Sheets 

Information sheets are provided below for the following anticipated threatened species: 

 Red-crowned Toadlet 

 Powerful Owl 
 Note that these information sheets will also be available to personnel on-site.  
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Unexpected Threatened Flora Species / EEC Finds 
Procedure 

1. Purpose 
This procedure details the actions to be taken when a threatened species / EEC is 
unexpectedly encountered during excavation / construction activities. 

2. Induction / Training 
Where required, personnel will be inducted on the identification of potential threatened 
species / EEC occurring on site and the relevant actions for them with regards to this 
procedure during the Project Induction, Site Inductions and regular Toolbox Talks. 

3. Scope 
This procedure is applicable to all activities conducted by personnel that have the potential 
to come into contact with threatened flora species. Where threatened fauna is 
unexpectedly encountered, refer to the Fauna Handling and Rescue Procedure. 

     

 
 

Refer to Figure 1 for Unexpected Threatened Flora Species / EEC Find Procedure flow 
chart. 

4. Procedure 

1. Threatened flora species / EEC unexpectedly encountered during 
excavation/construction activities 

If a threatened flora species / EEC is unexpectedly encountered during excavation / 
construction activities: 

 STOP ALL WORK in the vicinity of the find 
Immediately notify the Environmental Manager (EM), or Environmental Coordinator   who will 
notify the Project Ecologist, Roads and Maritime and the OEH. 

2. Assessment of Impact 

An assessment is to be undertaken by the EM and the Project Ecologist to determine the likely 
impact to the threatened flora species / EEC and appropriate management options developed 
in consultation with Roads and Maritime. 
If a significant impact is likely to occur, consultation will be undertaken with the OEH and / or 
DPI as appropriate. 

3. Approvals 

Obtain any relevant licences, permits or approvals required if the species / EEC is likely to be 
significantly impacted. 

4. Recommencement of Works 

Works will recommence once necessary advice has been sought and approval obtained if 
required. 
Include threatened flora species / EEC in subsequent Project Inductions and Toolbox Talks. 

 
 

RMS and the OEH



Figure 1 Unexpected Threatened Flora Species / EEC Find Procedure Flow Chart 
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Executive Summary 

This Nest Box Strategy (NBS) has been prepared for Ferrovial York Joint Venture (FYJV) for the Northern 

Beaches Hospital Network and Connections Enhancement Project (the Project). 

The primary objectives of this NBS are to catalogue tree hollows within the Stage 1 works, Stage 2 works and 

Ancillary Site Facility footprints and to outline specific measures to be undertaken to mitigate the impacts of 

vegetation clearing on hollow-dependent fauna likely to be impacted by the Project.  The above objectives 

have been achieved through: 

 Completion of a field survey to comprehensively identify hollow-bearing trees (HBT) within the Stage 1, 

Stage 2 and Ancillary Site Facility footprints and to identify vegetation within and adjacent to the Project 

impact area that is suitable for installation of nest boxes. 

 Preparation of this NBS, taking into account the survey results and the current estimated limits of 

clearing associated with the Project as provided by FYJV.  

A total of 25 HBTs with a total of 67 hollows may be removed as a result of clearing works within the Stage 1 

Project footprint.  A total of 31 HBTs with a total of 85 hollows may be removed as a result of clearing works 

within the Stage 2 Project footprint.  A total of 3 HBTs with a total of 19 hollows may be removed as a result of 

clearing works within the Ancillary Site Facility footprint.  These HBTs provide potential shelter and nesting 

sites for a variety of fauna groups, including seven of the hollow-dependent threatened fauna species which 

were considered in the Stage 1 works EIS (SMEC 2014) as potentially or likely occurring within the Project 

footprints.  Compensation for the loss of this valuable habitat resource is therefore a critical to the Project 

achieving a neutral or positive biodiversity outcome. 

The nest box strategy will involve the installation of 171 nest boxes (67 nest boxes for Stage 1, 85 nest boxes 

for Stage 2 and 19 for the Ancillary Site Facility) designed to accommodate a range of threatened and 

common hollow-dependent fauna.  Nest boxes will be distributed throughout suitable habitat external to the 

clearing limits.  Although recommendations have been made as to ideal nest box installation locations, the 

placement of nest boxes will be largely driven by availability of suitable host trees, and property access and 

permission. 

An appropriate monitoring and management strategy for a four year period (as recommended in the Roads 

and Maritime Biodiversity Guidelines, Guide 8: Nest Boxes (RTA 2011) has been developed to facilitate the 

success of the nest box replacement strategy. 
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1 Introduction 

Biosis Pty Ltd was commissioned by Ferrovial York Joint Venture (FYJV) to prepare a Nest Box Strategy (NBS) 

for the Northern Beaches Hospital Network and Connections Enhancement Project (the Project). 

The NBS will form an appendix to the Construction Flora and Fauna Management Plan (CFFMP) for the 

Project.  Preparation of the CFFMP is a requirement of Infrastructure Approval under section 115ZB of the 

Environmental Planning and Assessment Act 1979 (EP&A Act) SSI-6434 and SSI-6622.  The Infrastructure 

Approval applies to Stage 1 and 2 Hospital Connectivity Works, with the CFFMP a Condition of Approval (CoA); 

C28(f) in SSI-6434 and CoA D28(f) in SSI-6622.   Specifically, C28 (f) (ii) and D 28 (f) (ii) requires details of 

management measures to minimise or eliminate time lags between removal and subsequent replacement of 

habitat.  This NBS has been prepared to address C28 (f) (ii) and D 28 (f) (ii) with regards to calculation of 

habitat loss for hollow-dependent fauna and replacement of habitat with artificial nest boxes. 

This strategy applies to Stage 1 Connectivity Works and Stage 2 Network Enhancement Works and the 

Ancillary Site Facility as the Project footprints, and up to 50 metres from the edge of the boundaries of the 

Project footprints.  This forms the Project impact area and is to include land directly or indirectly affected by 

construction activities (Figure 1). 

In addition to fulfilling requirements under the Project CoA, this NBS has been prepared to address the 

General Biodiversity Management Measures (Concept Proposal), Stage 1 Biodiversity Management Measures 

contained in the Stage 1 works Environmental Impact Statement (EIS) (SMEC, 2014) and Management 

Measures identified in the Stage 2 works EIS (SMEC 2015).  Specifically, the draft FFMM15 of the Stage 1 

Biodiversity Management Measures requires nest boxes to be installed in accordance with NSW Roads and 

Maritime Services (Roads and Maritime) Biodiversity Guidelines (RTA 2011).  The number and type of nest 

boxes required will be based on the number, quality and size of hollows that will be removed. 

This NBS has been prepared and reviewed by qualified and licenced zoologists (Carl Corden, Nathan Garvey 

and Anthony Steelcable) of Biosis, in accordance with requirements of all applicable legislation.   

1.1 Scope of the NBS 

The Roads and Maritime Biodiversity Guidelines: Guide 8 (RTA, 2011) provide measures to minimise impacts 

on hollow-dependent fauna during the construction of road infrastructure by providing supplementary 

habitat in the form of artificial nest boxes.  These guidelines have been used in the development of this 

strategy. 

The NBS focuses on the: 

 Identification of hollow-dependent fauna known or likely to occur within the Project impact area. 

 Identification and mapping of habitat resources for hollow-dependent fauna present within the 

Project impact area and in surrounding lands. 

 Determination and calculation of nest box requirements for the Project. 

 Provision of specifications for nest boxes required for the Project. 

 Recommendations for nest box installation, maintenance and monitoring. 

 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting www.biosis.com.au 6 

1.2 Limitations 

Identification of tree hollows presents a number of sampling difficulties.  When observations are made from 

ground-level, the number of hollows seen in standing trees may be differ from the actual number present, as  

hollows may be obscured by branches, entrances may be facing upwards or too small to see, and some 

apparent entrances may be blind.  This is supported by a study by Mackowski (1987) which found that most 

hollows, particularly branch hollows, become increasingly difficult to count the larger the diameter of the tree.  

Variables other than tree diameter, such as tree height and visibility of the tree crown, can also influence the 

detectability of hollows to the observer. 

Furthermore, not all hollows observed from ground-based observations will be suitable for fauna, so data 

collected in this way must be corrected from direct measurements obtained from hollows or treated as an 

index only (Gibbons & Lindenmayer 2002). 

Hollow bearing trees (HBTs) within the Project footprints may or may not be impacted as a result of 

construction activities, however for the purposes of this plan HBTs to be removed is based on the 

construction footprint.  The level of impact or clearing requirements may differ throughout the construction 

footprint, with some of these trees potentially retained. 
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2. Background and Survey Methodology

The Project Stage 1and concept proposal works EIS (SMEC, 2014) identified the presence of HBTs within 

the Project footprint.  Further, the EIS identified a number of hollow-dependent fauna species that are 

known to, or could potentially, occur within the Project impact area.  The location of the Project impact 

area is shown in Figure 1. 
It is widely recognised that tree hollows as a habitat resource are depleted in modified landscapes.  This is 

now being exacerbated by urban development which is expanding in many parts of eastern Australia 

(Goldingay 2011).  A consequence of development and the ensuing decline in hollow resources is the listing of 

the loss of HBTs as a Key Threatening Process (KTP) under Schedule 3 of the Threatened Species Conservation 

Act 1995 (TSC Act) (TSSC 2007).  In NSW, terrestrial vertebrate species that are known to be reliant on tree 

hollows for shelter and/or nesting include at least 46 mammals, 81 birds, 31 reptiles and 16 frogs (Gibbons & 

Lindenmayer 1997, Gibbons & Lindenmayer 2002).  Of these, 40 species are listed as threatened under the 

TSC Act. 

Many hollow-dependent fauna readily take to using artificially constructed hollows, most commonly in the 

form of a nest box attached to a tree (Beyer & Goldingay 2006).  This provides the opportunity for nest boxes 

to be used as research and management tools.  Nest boxes have been used as research tools for detecting 

species, and for studies of the ecology of hollow-dependent species (Harley 2006, Menkhorst 1984, 

Soderquist 1996).  Nest boxes may also be effective substitutes for natural hollows where hollow-dependent 

species are excluded or reduced in abundance by a lack of naturally occurring hollows (Beyer & Goldingay 

2006, Harper et al. 2005, Menkhorst 1984), although the practicality of this application is vigorously debated 

(Lindenmayer et al. 1991, Lindenmayer et al. 2003). 

The use of tree hollows by fauna may depend on a number of factors including hollow characteristics 

(diameter, height and depth), the number of hollows in a tree, tree health, size, location, density and the 

resulting thermoregulatory capabilities of the hollows themselves (Gibbons & Lindenmayer 2002).  A more 

detailed discussion of these factors is provided in Section 4.2 with relevance to the species considered in this 

plan. 

2.1 Habitat for hollow-dependent fauna 

Much of the Project impact area consists of planted native, non-local native and exotic roadside vegetation; 

however, some patches of remnant native vegetation still occur.  Vegetation communities which have been 

recorded within the Project impact area are described in detail in the Biodiversity Offset Package (being 

prepared 2015) for the Project.  All native vegetation present within the Project impact area provides suitable 

habitat for the range of hollow-dependent fauna known or predicted to occur.  In particular, HBTs within the 

heavily altered urban landscape provide suitable shelter habitat for a number of common, adaptable native 

species (e.g. Common Brushtail Possum Trichosurus vulpecula) as well as introduced fauna (e.g. Black Rat 

Rattus rattus and Common Myna Acridotheres tristis). 
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2.2 Survey Methodology 

Surveys were undertaken within the Project impact area by Biosis as a component of the pre-construction 

surveys on 20 and 21 July 2015.  During the surveys, all HBTs within the Project impact area (including Stage 1, 

Stage 2 and Ancillary Site Facility footprints as well as surrounding areas) were recorded.  An assessment of 

additional fauna habitat features was also undertaken within the Project impact area to determine the overall 

suitability of habitat for hollow-dependent fauna within and adjacent to the Project footprints, as well as to 

determine the suitability of adjacent areas as potential locations for nest box installation. 

Targeted surveys for hollow-dependent fauna (including diurnal bird surveys, spotlighting and stag watching) 

were not conducted as part of the current surveys.  Although the results of targeted surveys can be used to 

confirm the current presence of some fauna within the Project footprints, these methods do not detect all 

fauna present during surveys.  Further, the results of targeted surveys cannot discount that hollows may be 

utilised by a range of fauna at other times.  The current survey methodology therefore acknowledges that all 

hollows present within the Project footprint have potential to support fauna, and should be offset 

accordingly. 

2.2.1 HBT survey 

Hollows were recorded in accordance with methods described in the Operation Manual for BioMetric 3.1 

(DECCW 2011).  The methodology for recording HBTs is outlined below. 

Tree hollow inventory 

Tree hollows were only recorded if: 

 The entrance could be seen from the ground. 

 The hollow appeared to have depth. 

 The hollow was at least 1 metre above the ground (basal hollows were only recorded if they continued 

up into the tree above 1 metre). 

The location of each HBT was recorded with a hand-held GPS unit, and photographs were taken of each tree. 

Hollow characteristics 

For each individual hollow, the following data was collected: 

 The host tree species. 

 Whether the tree was dead or alive. 

 Height of the hollow. 

 Position of hollow in the tree (e.g. trunk, limb). 

 Hollow type (e.g. hollow, spout, fissure). 

 Estimated size classes of the hollow based upon diameter entrance (i.e. Small <50 millimetres, Medium 

50-150 millimetres, Large 150-300 millimetres or Very large >300 millimetres). 
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3. Results and Impacts  

3.1 Project landscape 

The Project impact area contains several native vegetation communities, which exhibit various stages of 

disturbance/modification.  However, the majority of vegetation within the Project footprint consists of planted 

urban and native exotic species, with a maintained understory that is mown or mulched.  With the proximity 

of the road network to the vegetation proposed to be cleared, fauna habitat value is limited due to noise, 

weeds and pest fauna species.  Higher quality fauna habitat does occur within the Project footprint, while 

limited, and exists in native vegetation that is contiguous with larger intact sections of native vegetation.  

Fauna habitat values in these sections contain a complex structural diversity, coarse woody debris, leaf litter 

and rocky outcrops. 

3.2 HBT inventory 

A total of 59 HBTs, supporting a total of 171 hollows, were recorded within the Project footprints during the 

current surveys.  The current inventory of HBTs/hollows to be removed within the Stage 1, Stage 2 and 

Ancillary Site Facility footprints are provided below.  The distribution of HBTs to be removed for the Project is 

shown in  

Figure 2.  A catalogue of HBTs is provided in Appendix 1. 

3.2.1 Stage 1 

A total of 25 HBTs will be removed within Stage 1 of the Project.  These HBTs support a total of 67 hollows in 

the following size classes (refer to Section 2.2.1 for size class definitions): 

 25 small hollows 

 27 medium hollows 

 15 large/very large hollows 

3.2.2 Stage 2 

A total of 31 HBTs will be removed within Stage 2 of the Project.  These HBTs support a total of 85 hollows in 

the following size classes (refer to Section 2.2.1 for size class definitions): 

 21 small hollows 

 41 medium hollows 

 23 large/very large  hollows 

3.2.3 Ancillary Site Facility 

A total of 3 HBTs will be removed within the Ancillary Site Facility for the Project.  These HBTs support a total 

of 19 hollows in the following size classes (refer to Section 2.2.1 for size class definitions): 

 9 small hollows 

 4 medium hollows 

 6 large hollows 
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4. Impacts on hollow-dependent fauna 

4.1 Hollow-dependent fauna 

The hollows within the Stage 1, Stage 2 and Ancillary Site Facility footprints provide potential shelter/roosting 

breeding/nesting habitat for a range of fauna species.  In addition to the many common species likely to 

utilise hollows within the Project footprint, 15 hollow-dependent threatened fauna species that use natural 

tree hollows for nesting, roosting and den sites, were considered in the Stage 1 works EIS (SMEC 2014) as 

potentially or likely occurring within the locality of the Project impact area.  These species and their 

conservation statuses are shown in Table 1. 

Table 1: Threatened hollow-dependent fauna identified in the Stage 1 works EIS as potentially 

occurring within the Project impact area 

Common name Scientific name TSC Act EPBC Act 

Reptiles 

Broad-headed Snake Hoplocephalus bungaroides Endangered Vulnerable 

Birds 

Gang-gang Cockatoo Callocephalon fimbriatum Vulnerable - 

Glossy Black Cockatoo Calyptorhynchus lathami Vulnerable - 

Little Lorikeet
 

Glossopsitta pusilla Vulnerable - 

Barking Owl Ninox connivens Vulnerable - 

Powerful Owl Ninox strenua Vulnerable - 

Masked Owl Tyto novaehollandiae Vulnerable - 

Sooty Owl Tyto tenebricosa Vulnerable - 

Arboreal Mammals 

Eastern Pygmy-possum Cercartetus nanus Vulnerable - 

Yellow-bellied Glider Petaurus australis Vulnerable - 

Microbats 

Eastern False Pipistrelle Falsistrellus tasmaniensis Vulnerable - 

Eastern Freetail-bat Mormopterus norfolkensis Vulnerable - 

Southern Myotis Myotis macropus Vulnerable - 

Yellow-bellied Sheathtail-bat Saccolaimus flaviventris Vulnerable - 

Greater Broad-nosed-bat Scoteanax rueppellii Vulnerable - 
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4.2 Suitability of hollow resources 

Hollow suitability for fauna was assessed using data collected during field investigations.  Several factors 

influence the suitability of hollows for fauna.  A number of these hollow characteristics can be measured in 

the field, including; numbers of hollows in trees, tree health, dead trees, tree diameter, tree species, tree 

location, and tree spacing (Gibbons & Lindenmayer 2002).  Other habitat factors must be considered when 

determining the suitability of hollows for individual fauna species.  These include the vegetation communities 

that HBTs are located in, landscape location (e.g. within riparian areas, proximity to water, availability of 

forage resources), and existing impacts such as adjacent clearing and development, light and noise etc.  

The size of hollows required by an animal is positively associated with the animal's body weight.  While very 

small animals generally prefer hollows with synonymously small openings, they may also use hollows with 

larger entrances.  However, larger species tend to be more limited by entrance size.  Furthermore, the larger 

the hollow, the more likely it is to be occupied (Gibbons 1999; Gibbons & Lindenmayer 2002). 

The Stage 1 works EIS (SMEC 2014) identified a number of threatened hollow-dependent fauna species that 

are known or likely to occur within the Project impact area.  Table 2 provides a summary of the likelihood for 

any of these threatened fauna species to occupy hollows within the Stage 1, Stage 2 or Ancillary Site Facility 

footprints. 

Table 2: Likelihood of hollow occupancy by threatened fauna 

Species 
Size 

class  
Habitat factors 

Likelihood of hollow occupancy within 

the Project footprints 

Broad-headed Snake 

Various 

Large trees with multiple 

branch hollows, within 

200m of escarpments.  

Prefers certain tree species. 

 

Low.  Project in proximity to urban areas 

where the species is unlikely to occur. 

Gang-gang Cockatoo 

L 

Breeding usually in large 

trees, in tall mature forest, 

and occasionally in coastal 

forest. 

Low.  Limited breeding habitat present 

and existing disturbance from adjacent 

urban development. 

Glossy Black Cockatoo 

L 
Breeding usually in large old 

eucalypt trees. 

Low.  Limited breeding habitat present 

and existing disturbance from adjacent 

urban development. 

Little Lorikeet S Breeds in smooth-barked 

eucalypts. 

Moderate.  Some potential breeding 

hollows present. 

Barking Owl 

VL 

Large home range.  Breed 

in very large hollows in 

large, old trees. 

Low.  Limited breeding habitat present 

and existing disturbance from adjacent 

urban development. 

Powerful Owl  

VL 

Large home range.  Breed 

in very large hollows in 

large, old trees. 

Low.  Limited breeding habitat present 

and existing disturbance from adjacent 

urban development. 

Masked Owl  

VL 

Large home range.  Breed 

in very large hollows in 

large, old trees. 

Low.  Limited breeding habitat present 

and existing disturbance from adjacent 

urban development. 
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Species 
Size 

class  
Habitat factors 

Likelihood of hollow occupancy within 

the Project footprints 

Sooty Owl 

VL 

Large home range.  Breed 

in very large hollows in 

large, old trees. 

Low.  Limited breeding habitat present 

and existing disturbance from adjacent 

urban development. 

Eastern Pygmy-

possum 

S Low small hollows within 

suitable habitat 

(Banksia/Angophora 

dominated heathland and 

woodland) 

Moderate.  Some potential shelter 

hollows present. 

Yellow-bellied Glider M and L Large home ranges.  

Hollows in large trees. 

Low.  Limited habitat present and existing 

disturbance from adjacent urban 

development. 

Microbats S (and 

larger) 

Varies for species Moderate.  Some potential roosting 

hollows present. 

Sources: Croak et al. (2013), OEH (2012), Goldingay (2011), Goldingay (2009), Courtenay & Debus (2006), Gibbons & Lindenmayer (2002), 

Taylor et al. (2002), Schedvin et al. (2001), Higgins (1999), Webb & Shine (1998), Lumsden & Menkhorst (1995) 

Given the low likelihood of hollow occupancy by most threatened hollow-dependent fauna it is unlikely that 

removal of hollows for the Project will significantly impact any of these species.  Removal of hollows from 

within the Stage 1, Stage 2 and Ancillary Site Facility footprints will most likely impact more common hollow-

dependent fauna species. 

Many common species are likely to occur within the Project impact area. The hollows within the Project 

footprints which may be suitable for some of these species are described below: 

 Small birds (e.g. Australian Owlet-nightjar Aegotheles cristatus, Sacred Kingfisher Todiramphus sanctus, 

Tree Martin Petrochelidon nigricans, White-throated Treecreeper Cormobates leucophaea, Spotted 

Pardalote Pardalotus puntatus, Striated Pardalote Pardalotus striatus):  Most small hollows provide 

potential habitat for these species; however, some species are unlikely to nest in isolated trees such 

as those immediately adjacent to roads and residential areas. 

 Common microbats: Most hollows with a clear flight path to the entrance have the potential to be 

used by these species.  The hollows which are most likely to be used are those with very small/small 

entrances. 

 Possums: Most medium-sized hollows are suitable for the Common Brushtail Possum Trichosurus 

vulpecula and the Common Ringtail Possum Pseudocheirus peregrinus.  Some small hollows are 

suitable for Common Ringtail Possums, and Common Brushtail Possums will often den in larger 

hollows.  These species may nest immediately adjacent to or within residential areas. 

 Small terrestrial mammals (e.g. Yellow-footed Antechinus Antechinus flavipes and Brown Antechinus 

Antechinus stuartii):  Small hollows may be suitable for Antechinus species, particularly when relatively 

low in trees. 

 Gliders: Small hollows may be suitable for the Sugar Glider Petaurus breviceps and the Feathertail 

Glider Acrobates pygmaeus, particularly when the inside of the hollow is relatively spacious and when 

there are multiple hollows in the same tree.   

 Medium birds (Australian King-parrot Alisterus scapularis, Rainbow Lorikeet Trichoglossus haematodus, 

Eastern Rosella Platycercus eximius, Crimson Rosella Platycercus elegans, Galah Eolophus roseicapilla, 
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Laughing Kookaburra Dacelo novaeguineae, Dollarbird Eurystomus orientalis, Southern Boobook Ninox 

novaeseelandiae, Eastern Barn Owl Tyto javanica : Most medium-sized hollows are suitable for these 

species.  Some of these species may nest adjacent to residential areas. 

 Cockatoos: Sulphur-crested Cockatoo Cacatua galerita and Yellow-tailed Black-cockatoo 

Calyptorhynchus funereus – Large and very large hollows are suitable for these species.  Some medium 

hollows may also be suitable, provided they are deep enough. 
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5. Nest Box Strategy 

The installation of nest boxes in suitable habitat external to the Stage 1, Stage 2 and Ancillary Site Facility 

footprints is proposed as a compensatory mechanism for the loss of habitat trees which are to be removed 

for the Project.  The number and type of nest boxes required to offset impacts of the Project has been 

determined as a result of the completion of the HBT surveys, and is based on the number, quality and size of 

the hollows to be removed, taking into consideration the hollow-dependent fauna species inhabiting the 

area. 

This NBS focuses on offsetting impacts of the Project by replacing all hollows to be removed within the 

Project footprints with artificial nest boxes of equivalent dimensions.  Based on the factors outlined above 

and the Roads and Maritime Biodiversity Guidelines, Guide 8 Nest Boxes (RTA 2011) it was determined that a 

1:1 ratio of nest boxes for each hollow removed would be adequate to offset impacts on hollow-bearing trees 

within the Project footprints. 

5.1 Nest boxes required 

This NBS has been developed to target both common and threatened hollow-dependent fauna species.  The 

results of the current surveys indicate that hollows present within the Stage 1, Stage 2 and Ancillary Site 

Facility footprints are unlikely to be occupied by most threatened fauna known to occur in the locality.  

However, the current survey results indicate that the following three threatened fauna species/groups have a 

"Moderate" potential to occupy these hollows.  These are; Little Lorikeet, Eastern Pygmy-possum and various 

threatened microbat species.  

The removal of hollows from within the Stage 1, Stage 2 and Ancillary Site Facility footprints is more likely to 

impact on common hollow-dependent fauna species.  This NBS therefore recommends provision nest boxes 

designed primarily to suit common fauna, with some allowance for the potential occupation by those 

threatened species with a moderate or high potential to utilise hollows within the Project impact area (refer to 

Table 2).   

Threatened microbats do not require nest boxes specifically designed for these species, as they will utilise 

nest boxes designed for other common microbat species.  The NBS should however provide a small number 

of nest boxes specifically designed for the Little Lorikeet and the Eastern Pygmy-possum to compensate for 

any potential loss of hollows for these species.  

Providing nest boxes for common species is also considered to be beneficial as it provides habitat for the 

preferred prey of threatened predator species.  For example, increasing nesting habitat for common arboreal 

mammals, such as Common Ringtail Possums has the flow-on effect of improving the foraging value of the 

area for the Powerful Owl.  

5.2 Proposed number of nest boxes required 

In order to compensate for the loss of HBTs, nest boxes will be installed into adjacent areas of habitat. 

A total of 67 nest boxes of various sizes are required to compensate for the loss of HBTs in the Stage 1 Project 

footprint.  A total of 85 nest boxes are required to compensate for the loss of HBTs in the Stage 2 Project 

footprint.  A total of 19 nest boxes are required to compensate for the loss of HBTs in the Ancillary Site Facility 

footprint.  Based on the hollow requirements of hollow-dependent fauna specified in Section 4, the 
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proportion and number of nest boxes required for each fauna species has been calculated.  The number of 

each type of nest box required for the Project is provided in Table 3. 

Current nest box requirements have been provided based on estimates of hollows to be removed from field 

surveys conducted by Biosis in July 2015.  Following vegetation clearing, the final number of nest boxes 

required (as determined by the actual number of tree hollows being removed) will be refined up or down 

using the same method to calculate nest box requirements as is currently applied in this NBS.  The NBS will 

then be updated with the final number of nest boxes required once all vegetation clearing has been 

completed.  This minor change will be lodged with the Environmental Representative for approval. 

5.3 Types of nest boxes required 

Nest boxes should be provided to compensate for the potential loss of hollow resources for all hollow-

dependent fauna species likely to be impacted by the Project.  A range of nest box types should therefore be 

selected representing each of the hollow size categories recorded within the Project impact area.   

A large selection of nest box designs is available to suit the requirements of all hollow-dependent fauna likely 

to be impacted by the Project.  Details of nest box requirements for a range of hollow-dependent fauna are 

provided in Franks & Franks (2006) and these nest box types have been adopted in this NBS.  Section 5.5 

provides details for construction and design of each nest box type required for the Project. 

The number of each type of nest box required has been calculated based on the total number of nest boxes 

in each size category required (e.g. small, medium, large or very large) divided by the number of 

species/groups likely to occupy hollows of that size category. 

The results of the field surveys undertaken for the NBS indicate that very large hollows recorded within the 

Project footprints are highly unlikely to be utilised by large forest owls, given the habitat factors required for 

these species to nest.  It is therefore assumed that any very large hollows present within the Project footprint 

would be occupied by species such as cockatoos that will utilise both large and very large hollows.  The "very 

large" and "large" hollows counted during surveys have therefore been combined to determine the total 

number of "large" nest boxes for the Project. 

Table 3 shows the number of nest boxes recommended for each fauna group or species.  This was developed 

based on the number of potential hollows for each species/group that will be cleared (refer to Section 5.3) as 

well as the home ranges of the species.  As discussed in Section 4.2 nest boxes are primarily targeted towards 

common fauna species/groups.  In addition, a small number of nest boxes specifically designed for the Little 

Lorikeet and the Eastern Pygmy-possum have also been incorporated into the nest box strategy, given the 

specific requirements of these species.  Nest boxes designed for common microbat species will also provide 

potential roosting habitat for threatened microbats.   

Table 3: Nest box types required 

Nest box requirements Stage 1 Project 

footprint 

Stage 2 Project 

footprint 

Ancillary Site 

Facility footprint 

Small nest boxes: 25 21 9 

Medium nest boxes: 27 41 4 

Large nest boxes: 15 23 6 

TOTAL 67 85 19 
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5.4 Nest box installation areas 

The Project impact area is situated in a largely urbanized landscape.  In most parts of the Project impact area, 

suitable habitat for installation of nest boxes in adjacent areas is limited.   For this reason suitable nest box 

locations should be selected from the wider locality, with the majority of nest boxes installed in larger areas of 

intact vegetation where they will provide the greatest habitat value.  By comparison a relatively small 

proportion of nest boxes should be installed in more degraded, fragmented and isolated habitats within or 

adjacent to the Project impact area. 

It is recommended that the majority of nest boxes should be installed in council parks and reserves, 

preferably close to the Project impact area where possible.  These parks and reserves support suitable 

habitat for the range of fauna species likely to be impacted by the Project.  The use of these locations will be 

dependent upon permission obtained through discussions with Warringah Council. 

In addition to these areas, some boxes should be distributed within or adjacent to the Project impact area 

within Roads and Maritime owned land in lower quality vegetation adjacent to residential areas/roadsides 

etc.  Due to the presence of food sources and the lack of hollows in regenerating or planted vegetation, the 

installation of nest boxes in these vegetation types can be particularly beneficial for native fauna (although 

generally less likely to support threatened species).  The specific locations of these boxes can be determined 

by the Project Ecologist in consultation with Roads and Maritime. 

Within each nest box installation area, the distribution of nest boxes for each fauna group should be 

determined by the Project Ecologist based on the presence/absence of suitable habitats and the likelihood of 

occupancy by target species in any given areas.  Recommendations for nest box locations have been made in 

Section 5.5.4. 

5.5 Nest Box Specifications and Monitoring 

Nest box construction 

The design of nest boxes has been recommended according to each target species/group.  Table 4 shows a 

summary of specifications for nest boxes targeting hollow-dependent fauna that are known to, or considered 

likely to occur in the Stage 1, Stage 2 and Ancillary Site Facility footprints. This table has been adapted from 

data published in Franks & Franks (2006). 

Table 4: Specifications of nest boxes required for the Project 

Fauna Group and Species Nest Box Dimensions Notes 

IM (mm) DC (mm) ED (mm) HG   (m)  

Small nest boxes:      

Little Lorikeet 150x150 350 55 3–5 

Use same design as Rainbow 

Lorikeet but with the 

dimensions provided here. 

Australian Owlet-nightjar 
150x150 300 65 3-6 

Short horizontal spout 

entrance for sunning. 

Kingfisher 150x150 30 50 3-6 Horizontal spout. 
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Fauna Group and Species Nest Box Dimensions Notes 

IM (mm) DC (mm) ED (mm) HG   (m)  

Pardalote 

100x200 100 40 3-6 

Tube entrance 200mm long; 

fill chamber with wood 

shavings. 

Treecreeper 150x150 350 60 3-6  

Antechinus 150x150 200 30 2-4  

Pygmy Possum 150x150 300 30 3-6  

Feathertail Glider 

Top 

150x150 

Bottom 

150x20 

300 30 3-6 

Wedge-shaped box with 

bottom entry hole and/or slot. 

Sugar Glider 150x250 300 45 3–6 2-5 boxes per colony 

Microbats 

Refer to 

design 

diagrams 

400 
30 hole, 

20 slot 
3–5 

Bottom opening 

Medium nest boxes:      

Galah 250x250 500 100 5-7  

Rainbow Lorikeet 150x150 400 65 5  

Crimson Rosella 180x220 450 75 5-6  

Eastern Rosella 150x200 400 65 5-6  

Australian King-parrot 250x250 800 100 7-10 Angled spout entrance. 

Dollarbird 150x200 400 70 6-10 Open access hole. 

Kookaburra 250x300 60 110 5-10 Horizontal spout. 

Southern Boobook/Barn Owl 250x300 500 100 4-6 Short horizontal spout. 

Common Ringtail Possum 200x250 300 85 4-8  

Common Brushtail Possum  250x250 300 100 4-8  

Large nest boxes:      

Cockatoo 300x400 1200 200 8-10 Angled spout entrance. 

IM – inside measurement;  

DC – depth of chamber from bottom of entrance hole;  

ED – entrance diameter;  
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HG – height above ground 

5.5.1 Nest box design 

The recommended dimensions of nest boxes for target species/groups have been provided in Table 4.  While 

recognising the different nest box dimensions, the constructed nest boxes should also take a number of 

additional species-specific design considerations into account.  For example, the thermoregulatory 

capabilities of the nest boxes should be considered, particularly for bats as this is considered to significantly 

influence roost use (Gibbons & Lindenmayer, 2002).  Hollow Log Homes Pty Ltd have developed boxes 

targeted to specific fauna species/groups, and these are described in Franks & Franks (2006).  It is 

recommended that these boxes be purchased, or alternatively can bee constructed locally to the 

specifications provided in Franks & Franks (2006) for each species (dimensions provided in Table 4). 

Furthermore, the design of the positioning and fastening mechanism should be sturdy and stable, preferably 

with a slight forward lean to assist with drainage whilst allowing for growth in the host tree.  The preferred 

option for bracketing is the Habisure system (Franks & Franks 2006).  This has the advantage of allowing at 

least one metre growth in the diameter of the host tree before adjustment is required, is non-invasive to the 

tree and provides the required security. 

5.5.2 Reducing competitive interactions 

A number of pest species, both native and exotic, are considered to be relevant to this plan and are known to 

utilise both natural hollows and nest boxes.  The most relevant ones to this NBS are outlined in Table 5 along 

with measures to reduce nest box occupation by these species.  During monitoring of the boxes, the ecologist 

will select the most appropriate measure/s for removal/deterrence of pest fauna.  This may require the use of 

professional pest control personnel (e.g. for removal of bee hives), and/or the installation of a replacement 

box. 

Table 5: Possible measures to reduce invasion by introduced/pest species  

Potential invading species Measures to prevent or discourage use* 

Ants Talcum powder applied to the entrance and edges of the nest box to deter 

ants. 

Talcum powder sprinkled inside of the box incites ants to leave, and lanolin 

grease around the edges of the box prevents them from returning. 

Ring of grease around trunk of smooth-skinned eucalypt encourages colony 

to leave the box. 

Open bottom prevents ant infestations in bat boxes. 

Wasps 2cm roost spacing discourages wasp infestations in bat boxes. 

European Honeybee  

Apis mellifera 

Insecticide strip placed inside box kills bee colonies; however, this practice is 

hazardous. 

Lining the ceiling of nest box with carpet prior to installation may thwart 

attachment of wax comb to ceiling. 

A small box volume reduces incidents of hive building. 

Greasing the underside of the lid and top of the walls with marine grease or 

lanolin prevents bees from attaching honeycomb. 

2 cm roost spacing discourages bee infestations in bat boxes. 
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Potential invading species Measures to prevent or discourage use* 

Common Myna 

Acridotheres trisis 

A board of ply attached to overhanging box lid and positioned 

approximately 10 cm parallel to the front face (i.e. side including entrance 

hole) of the box successfully excludes the common myna, but not native 

species. Rosella boxes can be purchased with an anti-myna baffle attached. 

Nest removal deters nesting, but may need to be repeated several times. 

Common Starling  

Sturnus vulgaris 

Starlings actively avoid nest boxes with painted white interiors. 

*Adopted from Gleeson & Gleeson 2012 

5.5.3 Nest box installation 

At least 70% of the nominated nest boxes will be installed prior to the proposed clearing works (preferably 

within two weeks of clearance of vegetation in the vicinity of the HBTs) with the objective of providing 

temporal refuge habitat for those hollow dependent fauna displaced during clearing operations.  The 

remaining 30% of nest boxes will be installed following clearing.  Occupancy rates of tree hollows during the 

clearing supervision may also facilitate the final number and types of nest boxes being installed, as outlined in 

Section 5.3.  The Project Ecologist will be responsible for determining whether adjustment to nest box 

numbers or types is required based upon the hollows recorded during clearing supervision. 

Once the clearing works have been undertaken, and subsequent hollow-bearing tree appraisal has been 

completed, hollow limbs and trunks can be dragged into adjacent vegetation where suitable (i.e. where the 

Project footprint is adjacent to remnant vegetation).  Hollow fallen timber can be valuable for ground-dwelling 

fauna.  Also, higher loads of salvaged wood derived from tree crowns have been shown to increase species 

richness and numbers of birds (MacNally & Horrocks 2007, 2008 in Gleeson & Gleeson 2012). 

A suitably qualified ecologist will provide advice on re-use of woody debris to ensure consistency with Roads 

and Maritime's Biodiversity Guideline 'Re-use of Woody Debris and Bush Rock'.  The Project Ecologist should 

provide advice to ensure that there are no negative impacts on the receiving environment. 

5.5.4 Location of nest boxes 

The selected location and positioning of nest boxes is considered to be a fundamental component of this 

plan, given that it will ultimately determine the effectiveness of nest boxes as a mitigation tool. 

As a general rule, nest boxes should be installed on large mature trees (DBH > 400mm) close to or on the 

main trunk. 

Within each of the nest box installation areas, the behavioural ecology of the target species should be 

considered, together with aspect, height, installation techniques and the spatial arrangement or density of 

nest boxes, to determine the fine-scale installation locations and specifications. 

The following should be taken into account by the Project Ecologist when considering the fine scale locations 

of nest boxes. 

 Studies have suggested that there is a spatial trend in the occupancy pattern of nest box use where 

nest boxes used for arboreal marsupials (specifically gliders) placed in a clump of four had greater 

occupancy rates over time (Lindenmayer et al. 2003).  For this reason, it is recommended that nest 

boxes for glider species be installed in clumps of four boxes in some locations. 

 The fine-scale position of the nest box on the host tree has also been considered, specifically in the 

context of predominant weather patterns and light and noise disturbances arising from the Project.  

It is proposed that nest boxes be installed with their entrances facing away from the lights of the 
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traffic and from a north-west to south-easterly position on the tree trunk to provide additional shelter 

from the rain and wind (i.e. dominant rain is from the south-east).  Where this is not possible, an 

alternative for some fauna groups (e.g. gliders) is to have the entrance facing the tree.  This requires a 

gap of around 100 mm to be maintained between the nest box entrance and the tree. 

 It is recommended that nest boxes be placed high off the ground (i.e. at least 2 m) to protect the 

occupants from predation and low enough to allow for safe monitoring and maintenance.  Nest 

boxes should be installed by a specialist nest box contractor with appropriate tree climbing 

certification (i.e. Arborist Tree Climbing Certificate and Work Safely at Heights certification). 

Monitoring and maintenance would preferably be undertaken from the ground by ecologists using 

pole-mounted cameras. 

 

 

5.6 Nest box monitoring and maintenance strategy 

A suitable monitoring and maintenance strategy should be developed to evaluate the effectiveness of the 

nest boxes.  As such, it will be important to assign each nest box a number and ensure its location is recorded 

using a GPS.  This section details the timing, frequency and methods for monitoring.  Nest box maintenance is 

discussed in Section 5.6.3. 

5.6.1 Timing and frequency 

It is proposed that an initial inspection of all installed nest boxes would take place shortly after the installation 

period to confirm that all nest boxes have been installed correctly, to collect baseline data to be used for 

future monitoring, and to determine any initial utilisation of the nest boxes by fauna in the chosen locations.   

Annual spring monitoring is then recommended in years 2, 3 and 4, with a brief monitoring report provided 

after the completion of bi-annual monitoring surveys each year.  This report should outline the results of the 

monitoring and recommendations for maintenance or replacement.  It is assumed that nest boxes will be 

effectively utilised within the four year monitoring period; however, a review should be undertaken following 

the four year monitoring program to determine whether further monitoring is required. 

The timing of monitoring and maintenance activities is outlined in Table 6.  Further detail is provided below. 

 

Table 6: Timing of NBS actions 

Management 

Action 

Year 

1 

Year 

2 

Year 

3 

Year 

4 

Responsibility Documentation Requirements 

Prepare Nest Box 

Plan 

X    FYJV CFFMP 

Construction of 

Nest Boxes 

X    FYJV N/A 

Install Nest Boxes X    Contractor CFFMP 

Post-installation 

Inspection 

X    Contractor Nest box post-installation report 

Spring and  X X X Contractor Annual reporting provided to FYJV.  May 
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Autumn 

Monitoring 

be audited by OEH. 

Maintenance of 

Nest Boxes 

 X X X Contractor N/A 

5.6.2 Nest box monitoring 

The number and types of nest boxes required for the Project are detailed in Sections 5.2 and 5.3 of this NBS.  

Bi-annual monitoring will be required to determine the usage of nest boxes by the target species and inform 

any maintenance requirements.  Timing and frequency of nest box monitoring are provided in Table 6. 

During each bi-annual monitoring event, a visual inspection of each nest box will be conducted from the 

ground (using cameras mounted on extension poles) to collect the following data using a field proforma: 

 Inspection dates, weather conditions (i.e. rain, wind, cloud cover, ambient temperature) and time each 

box was inspected. 

 Nest box number. 

 Is the nest box currently occupied by native fauna? 

– If yes, which species? 

– If no, are there signs of use and can the species be identified or assigned to a group (i.e. bats, birds)? 

 Has the nest box been used by a pest species (i.e. European Bees, Common Myna, Termites)? 

 Is there any deterioration of the nest box? 

 Is there any maintenance required? 

 Has the surrounding landscape changed (e.g. clearing or partial clearing)? 

Visual inspection would enable the observer to perform a close inspection for signs of feathers, 

droppings/scats, hair, nesting material or individuals themselves. At this time some maintenance 

considerations/actions could be undertaken. For example, aspect of nest boxes could be changed to address 

thermoregulatory considerations. 

5.6.3 Nest box maintenance 

It is recommended that nest box maintenance should occur following recommendations of the monitoring 

schedule (refer Table 6).  This allows for the monitoring activities to inform the level of maintenance that is 

required.  Factors to be considered as part of the maintenance schedule include the following. 

 The need to remove exotic pest species such as Common Mynas, Common Starlings and European Bees. 

 Replacement of fallen, damaged or degraded nest boxes. The geographic co-ordinates of damaged 

boxes would need to be reported. 

 Repositioning, re-erection or relocation of dysfunctional nest boxes. 

 Checking that each box is not holding water or leaking. 

 Removing excess nesting material, which may impede access over time. 

5.6.4 Performance indicators and corrective actions 

Determination of appropriate performance indicators will be refined following completion of clearing 

operations.  The results of observations made of felled trees during clearing will enable final calculation of the 
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actual number of hollows present (as opposed to the number estimated from ground-based assessments) 

and the number of hollows showing signs of fauna utilisation.  The performance of the nest box program will 

be assessed against the following parameters. 

 Use of nest boxes by a wide range of native fauna. 

 Use of nest boxes by the species or groups they were designed for. 

 Low rates of exotic fauna using nest boxes. 

 Low maintenance requirements. 

Performance Indicators and appropriate corrective actions are outlined below in Table 7. 
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Table 7: Nest box performance monitoring and corrective action plan 

Performance indicator Corrective actions Responsibility 

Nest boxes are being used by a wide 

range of native fauna, including target 

species. 

The uptake/ usage rate (within 2 years 

of installation) by native fauna is >60% 

of pre-clearing tree hollow occupation 

and usage predominantly comprises 

species displaced by clearing. 

Review the location, type and 

number of nest boxes used. Install 

additional boxes or relocate boxes if 

deemed necessary. 

FYJV responsible for engaging 

suitably qualified ecologists to 

undertake the monitoring and 

suitably qualified contractors to 

undertake the maintenance  

A low rate (< 20%) of occupation by 

exotic or invasive fauna. 

Review/ change nest box design 

and/or placement on tree to exclude 

undesirable species, treat if 

applicable or relocate those nest 

boxes to another location. 

A total of <5% of nest boxes requiring 

maintenance over a 4 year span 

Identify causes of nest box failure, 

modify design and construct 

accordingly. 
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Appendices 
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Appendix 1: Catalogue of Hollows 

Table 8: Summary of hollows to be removed for the Project 

Hollows Stage 1 Stage 2 Ancillary Site Facility 

Small 25 21 9 

Medium 27 41 4 

Large/very large 15 23 6 

Total 67 85 19 
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Table 9: Summary of HBTs to be removed for the Project 

Scientific name Common name Stage 1 Stage 2 Ancillary Site Facility 

Angophora costata Smooth-barked Apple 6 4 0 

Corymbia gummifera Red Bloodwood 2 1 0 

Corymbia maculata Spotted Gum 3 0 0 

Eucalyptus capitellata Brown Stringybark 1 6 0 

Eucalyptus pilularis  Blackbutt 1 0 0 

Eucalyptus piperita Sydney Peppermint 1 1 0 

Eucalyptus punctata Grey Gum 1 0 0 

Eucalyptus robusta Swamp Mahogany 0 1 0 

Eucalyptus saligna Sydney Blue Gum 1 0 0 

Eucalyptus sieberi Silvertop Ash 0 4 0 

Eucalyptus umbra Broad-leaved White 

Mahogany 

3 4 1 

Stag  6 10 2 

Total  25 31 3 
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Table 10: Catalogue of hollows to be removed for Stage 1 

HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

1 Eucalyptus pilularis Blackbutt 8 Branch Hollow S -33.74842 151.2248 

2 Eucalyptus saligna Sydney Blue Gum 5 Trunk Hollow M -33.74931 151.23113 

3 Corymbia gummifera Red Bloodwood 9 Branch Hollow S -33.74944 151.2318 

4 Corymbia gummifera Red Bloodwood 3 Trunk Hollow M -33.74958 151.23283 

5 Eucalyptus umbra Broad-leaved White Mahogany 6 Trunk Hollow VL -33.74958 151.23284 

5 Eucalyptus umbra Broad-leaved White Mahogany 7 Branch Hollow M -33.74958 151.23284 

5 Eucalyptus umbra Broad-leaved White Mahogany 5 Branch Hollow S -33.74958 151.23284 

5 Eucalyptus umbra Broad-leaved White Mahogany 12 Branch Hollow S -33.74958 151.23284 

5 Eucalyptus umbra Broad-leaved White Mahogany 10 Branch Hollow S -33.74958 151.23284 

5 Eucalyptus umbra Broad-leaved White Mahogany 12 Branch Hollow S -33.74958 151.23284 

6 Corymbia maculata Spotted Gum 6 Trunk Spout M -33.74962 151.23293 

7 Corymbia maculata Spotted Gum 10 Trunk Hollow S -33.74978 151.23421 

8 Eucalyptus umbra Broad-leaved White Mahogany 3.5 Trunk Hollow L -33.74946 151.23469 

8 Eucalyptus umbra Broad-leaved White Mahogany 3.5 Branch Hollow M -33.74946 151.23469 

9 Eucalyptus umbra Broad-leaved White Mahogany 5.5 Branch Spout M -33.74917 151.23462 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

9 Eucalyptus umbra Broad-leaved White Mahogany 5 Branch Spout M -33.74917 151.23462 

9 Eucalyptus umbra Broad-leaved White Mahogany 6 Branch Hollow M -33.74917 151.23462 

9 Eucalyptus umbra Broad-leaved White Mahogany 5-15 Branch Hollow S -33.74917 151.23462 

9 Eucalyptus umbra Broad-leaved White Mahogany 5-15 Branch Hollow S -33.74917 151.23462 

9 Eucalyptus umbra Broad-leaved White Mahogany 5-15 Branch Hollow S -33.74917 151.23462 

9 Eucalyptus umbra Broad-leaved White Mahogany 5-15 Branch Hollow S -33.74917 151.23462 

10 Stag  5-15 Branch Spout S -33.74788 151.23448 

10 Stag  5-15 Branch Spout S -33.74788 151.23448 

10 Stag  5-15 Branch Spout S -33.74788 151.23448 

10 Stag  5-15 Branch Spout S -33.74788 151.23448 

10 Stag  5-15 Branch Spout S -33.74788 151.23448 

11 Angophora costata Smooth-barked Apple 7 Branch Spout M -33.74749 151.23465 

12 Angophora costata Smooth-barked Apple 5-15 Branch Hollow S -33.74799 151.23484 

12 Angophora costata Smooth-barked Apple 5-15 Branch Hollow S -33.74799 151.23484 

12 Angophora costata Smooth-barked Apple 5-15 Branch Hollow S -33.74799 151.23484 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

12 Angophora costata Smooth-barked Apple 5-15 Branch Hollow S -33.74799 151.23484 

12 Angophora costata Smooth-barked Apple 5-15 Branch Hollow S -33.74799 151.23484 

12 Angophora costata Smooth-barked Apple 5-15 Branch Hollow S -33.74799 151.23484 

13 Stag  4 Trunk Fissure M -33.74814 151.23488 

14 Stag  10 Trunk Spout L -33.75068 151.23516 

14 Stag  10 Trunk Spout L -33.75068 151.23516 

14 Stag  10 Trunk Spout M -33.75068 151.23516 

14 Stag  10 Trunk Spout M -33.75068 151.23516 

14 Stag  10 Trunk Spout M -33.75068 151.23516 

14 Stag  10 Trunk Spout M -33.75068 151.23516 

14 Stag  8.5 Trunk Hollow M -33.75068 151.23516 

14 Stag  8.5 Trunk Fissure S -33.75068 151.23516 

14 Stag  8.5 Trunk Fissure M -33.75068 151.23516 

15 Eucalyptus punctata Grey Gum 8-10 Branch Spout S -33.75147 151.24487 

15 Eucalyptus punctata Grey Gum 8-10 Branch Spout S -33.75147 151.24487 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

16 Corymbia maculata Spotted Gum 7 Branch Spout M -33.7515 151.2457 

16 Corymbia maculata Spotted Gum 7 Branch Spout M -33.7515 151.2457 

17 Stag  8 Branch Spout M -33.75212 151.24516 

17 Stag  12 Trunk Hollow VL -33.75212 151.24516 

17 Stag  9 Trunk Hollow L -33.75212 151.24516 

17 Stag  10 Trunk Hollow L -33.75212 151.24516 

17 Stag  10-12 Branch Spout M -33.75212 151.24516 

17 Stag  10-12 Branch Spout M -33.75212 151.24516 

17 Stag  10-12 Branch Spout M -33.75212 151.24516 

18 Eucalyptus capitellata Brown Stringybark 3.5 Branch Hollow M -33.75221 151.24466 

19 Stag  4.5 Trunk Hollow L -33.75227 151.2436 

20 Eucalyptus piperita Sydney Peppermint 8 Branch Hollow M -33.75227 151.2436 

20 Eucalyptus piperita Sydney Peppermint 11 Branch Spout M -33.75227 151.2436 

21 Stag  8-10 Branch Spout M -33.75035 151.23733 

21 Stag  8-10 Branch Spout M -33.75035 151.23733 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

22 Angophora costata Smooth-barked Apple 11 Branch Fissure/Hollow L -33.75029 151.23555 

23 Angophora costata Smooth-barked Apple 11 Trunk Hollow VL -33.74942 151.22987 

24 Angophora costata Smooth-barked Apple 8-10 Trunk Hollow VL -33.74945 151.22966 

24 Angophora costata Smooth-barked Apple 8-10 Trunk Hollow VL -33.74945 151.22966 

24 Angophora costata Smooth-barked Apple 12 Branch Hollow L -33.74945 151.22966 

24 Angophora costata Smooth-barked Apple 12 Branch Hollow L -33.74945 151.22966 

25 Angophora costata Smooth-barked Apple 7 Trunk Hollow VL -33.75053 151.23467 

 

 

Table 11: Catalogue of hollows to be removed for Stage 2 

HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

26 Eucalyptus sieberi Silvertop Ash 2.5 Trunk Hollow M -33.75276 151.22554 

27 Stag  7 Branch Spout S -33.7529 151.22549 

27 Stag  9 Branch Spout M -33.7529 151.22549 

28 Corymbia gummifera Red Bloodwood 6.5 Trunk Hollow M -33.75316 151.22515 

29 Stag  7 Branch Spout M -33.75229 151.22606 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

29 Stag  7 Branch Spout M -33.75229 151.22606 

29 Stag  1 Trunk Fissure VL -33.75229 151.22606 

30 Stag  5-15 Branch Spout M -33.7519 151.23056 

30 Stag  5-15 Branch Spout M -33.7519 151.23056 

30 Stag  5-15 Branch Spout M -33.7519 151.23056 

31 Stag  3 Trunk Fissure M -33.7519 151.23056 

31 Stag  5 Branch Hollow S -33.7519 151.23056 

32 Angophora costata Smooth-barked Apple 4.5 Trunk Fissure M -33.75189 151.23053 

33 Eucalyptus umbra Broad-leaved White Mahogany 12 Branch Hollow M -33.75182 151.23035 

33 Eucalyptus umbra Broad-leaved White Mahogany 10 Trunk Hollow L -33.75182 151.23035 

34 Stag  14 Trunk Hollow L -33.75193 151.23024 

34 Stag  15 Trunk Hollow M -33.75193 151.23024 

34 Stag  15 Trunk Hollow M -33.75193 151.23024 

34 Stag  15 Trunk Hollow M -33.75193 151.23024 

35 Angophora costata Smooth-barked Apple 8 Trunk Fissure/Hollow VL -33.75187 151.23015 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

35 Angophora costata Smooth-barked Apple 9 Branch Hollow M -33.75187 151.23015 

36 Eucalyptus capitellata Brown Stringybark 13 Trunk Hollow L -33.75178 151.2296 

36 Eucalyptus capitellata Brown Stringybark 3 Branch Hollow S -33.75178 151.2296 

36 Eucalyptus capitellata Brown Stringybark 3 Branch Hollow S -33.75178 151.2296 

36 Eucalyptus capitellata Brown Stringybark 10 Branch Spout M -33.75178 151.2296 

36 Eucalyptus capitellata Brown Stringybark 10 Branch Spout M -33.75178 151.2296 

37 Stag  16 Trunk Spout L -33.75171 151.22945 

37 Stag  16 Trunk Spout L -33.75171 151.22945 

37 Stag  16 Trunk Spout L -33.75171 151.22945 

37 Stag  3-8 Trunk Fissure L -33.75171 151.22945 

38 Stag  10 Branch Hollow M -33.75173 151.22942 

38 Stag  10-15 Branch Spout M -33.75173 151.22942 

38 Stag  10-15 Branch Spout M -33.75173 151.22942 

38 Stag  10-15 Branch Spout M -33.75173 151.22942 

38 Stag  12 Branch Spout L -33.75173 151.22942 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

39 Eucalyptus capitellata Brown Stringybark 5 Trunk Hollow S -33.75174 151.22939 

39 Eucalyptus capitellata Brown Stringybark 5-6 Trunk Hollow M -33.75174 151.22939 

39 Eucalyptus capitellata Brown Stringybark 5-6 Trunk Hollow M -33.75174 151.22939 

40 Eucalyptus umbra Broad-leaved White Mahogany 8 Branch Spout M -33.75171 151.22912 

41 Eucalyptus capitellata Brown Stringybark 13 Trunk Hollow M -33.75168 151.22911 

42 Eucalyptus umbra Broad-leaved White Mahogany 12 Branch Hollow M -33.75171 151.22893 

42 Eucalyptus umbra Broad-leaved White Mahogany 12 Trunk Hollow S -33.75171 151.22893 

42 Eucalyptus umbra Broad-leaved White Mahogany 8-12 Branch Spout L -33.75171 151.22893 

42 Eucalyptus umbra Broad-leaved White Mahogany 8-12 Branch Spout L -33.75171 151.22893 

43 Eucalyptus umbra Broad-leaved White Mahogany 2 Trunk Hollow L -33.75162 151.22873 

43 Eucalyptus umbra Broad-leaved White Mahogany 4 Branch Hollow M -33.75162 151.22873 

44 Angophora costata Smooth-barked Apple 5 Trunk Fissure L -33.75163 151.22866 

44 Angophora costata Smooth-barked Apple 5 Trunk Fissure L -33.75163 151.22866 

44 Angophora costata Smooth-barked Apple 5 Trunk Fissure L -33.75163 151.22866 

45 Eucalyptus sieberi Silvertop Ash 11 Branch Hollow S -33.75171 151.22856 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

46 Eucalyptus sieberi Silvertop Ash 14 Trunk Hollow L -33.7517 151.22798 

46 Eucalyptus sieberi Silvertop Ash 14 Trunk Hollow L -33.7517 151.22798 

46 Eucalyptus sieberi Silvertop Ash 13 Branch Spout M -33.7517 151.22798 

47 Eucalyptus capitellata Brown Stringybark 5-15 Branch Hollow S -33.75165 151.22776 

47 Eucalyptus capitellata Brown Stringybark 5-15 Branch Hollow S -33.75165 151.22776 

47 Eucalyptus capitellata Brown Stringybark 5-15 Branch Hollow S -33.75165 151.22776 

48 Stag  5 Trunk Fissure M -33.75123 151.22873 

48 Stag  8 Branch Spout S -33.75123 151.22873 

48 Stag  11 Branch Spout S -33.75123 151.22873 

49 Eucalyptus robusta Swamp Mahogany 5-15 Branch Spout M -33.75138 151.22966 

49 Eucalyptus robusta Swamp Mahogany 5-15 Branch Spout M -33.75138 151.22966 

49 Eucalyptus robusta Swamp Mahogany 5-15 Branch Spout M -33.75138 151.22966 

50 Eucalyptus capitellata Brown Stringybark 9 Trunk Spout VL -33.75185 151.23261 

51 Angophora costata Smooth-barked Apple 13 Trunk Spout VL -33.75242 151.236 

52 Eucalyptus sieberi Silvertop Ash 5 Trunk Hollow S -33.75293 151.24011 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

52 Eucalyptus sieberi Silvertop Ash 5 Trunk Hollow S -33.75293 151.24011 

52 Eucalyptus sieberi Silvertop Ash 10-15 Branch Spout S -33.75293 151.24011 

52 Eucalyptus sieberi Silvertop Ash 10-15 Branch Spout S -33.75293 151.24011 

53 Eucalyptus capitellata Brown Stringybark 11 Branch Hollow S -33.75296 151.23675 

53 Eucalyptus capitellata Brown Stringybark 11 Branch Hollow S -33.75296 151.23675 

53 Eucalyptus capitellata Brown Stringybark 11 Branch Hollow S -33.75296 151.23675 

54 Stag  6 Trunk Hollow/Spout VL -33.75274 151.23542 

54 Stag  6 Trunk Hollow/Spout VL -33.75274 151.23542 

54 Stag  12 Branch Spout M -33.75274 151.23542 

54 Stag  12 Branch Spout M -33.75274 151.23542 

54 Stag  12 Branch Spout M -33.75274 151.23542 

54 Stag  13 Branch Spout S -33.75274 151.23542 

54 Stag  13 Branch Spout S -33.75274 151.23542 

55 Stag  12 Trunk Spout VL -33.75268 151.23532 

55 Stag  5-15 Branch Spout M -33.75268 151.23532 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

55 Stag  5-15 Branch Spout M -33.75268 151.23532 

55 Stag  5-15 Branch Spout M -33.75268 151.23532 

56 Eucalyptus piperita Sydney Peppermint 5-15 Branch Spout M -33.75388 151.23412 

56 Eucalyptus piperita Sydney Peppermint 5-15 Branch Spout M -33.75388 151.23412 

56 Eucalyptus piperita Sydney Peppermint 5-15 Branch Spout M -33.75388 151.23412 

 

 

Table 12: Catalogue of hollows to be removed for the Ancillary Site Facility 

HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

57 Stag  8 Branch Hollow L -33.75155 151.23601 

57 Stag  8 Branch Hollow L -33.75155 151.23601 

57 Stag  5-15 Branch Hollow M -33.75155 151.23601 

57 Stag  5-15 Branch Hollow M -33.75155 151.23601 

57 Stag  5-15 Branch Hollow M -33.75155 151.23601 

57 Stag  5-15 Branch Spout S -33.75155 151.23601 

57 Stag  5-15 Branch Spout S -33.75155 151.23601 
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HBT  Scientific Name Common Name Height (m) Location Type Size Latitude Longitude 

57 Stag  5-15 Branch Spout S -33.75155 151.23601 

57 Stag  5-15 Branch Spout S -33.75155 151.23601 

58 Stag  5-15 Branch Spout L -33.75204 151.23587 

58 Stag  5-15 Branch Spout L -33.75204 151.23587 

58 Stag  5-15 Branch Spout L -33.75204 151.23587 

58 Stag  5-15 Branch Spout L -33.75204 151.23587 

58 Stag  6 Trunk Hollow S -33.75204 151.23587 

58 Stag  9 Trunk Hollow S -33.75204 151.23587 

58 Stag  5-15 Branch Spout S -33.75204 151.23587 

58 Stag  5-15 Branch Spout S -33.75204 151.23587 

58 Stag  5-15 Branch Spout S -33.75204 151.23587 

59 Eucalyptus umbra Broad-leaved White Mahogany 6 Trunk Hollow M -33.75223 151.23533 
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1 Introduction 

1.1 Project background 

Biosis Pty Ltd was engaged by Ferrovial York Joint Venture (FYJV) to develop a Vegetation Management Plan 

(VMP) for the Northern Beaches Hospital Connectivity and Network Enhancement Project, Frenchs Forest. 

The Project has been assessed under Part 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A 

Act) and is classified as State Significant Infrastructure (SSI).  Roads and Maritime Services (Roads and 

Maritime) is undertaking the Northern Beaches Hospital Connectivity and Network Enhancement Project in 

two stages.  Infrastructure Approval for Stage 1 (SSI-6434) and Stage 2 (SSI-6622) has been issued and are 

subject to Conditions of Approval (CoA).  The preparation of this VMP addresses the condition requirements 

to reduce impacts to threatened species or Endangered Ecological Communities (EECs), and to rehabilitate 

impacted vegetation with endemic species (SSI-6434: CoA B18), as well as provision of a Seed Collection and 

Revegetation Strategy (SSI-6434: CoA B30 and SSI-6622: CoA B24).  The seed collection and revegetation 

strategy is incorporated into the VMP.  

1.2 Proposed works 

1.2.1 Project Stages 

The Project construction footprint for Stage 1 works is situated in the Warringah Shire Council Local 

Government Area (LGA) and involves the removal of 5.37 hectares of native vegetation.  The surrounding land 

use is primarily business parks, residential, retail services, a school and parklands with patches of degraded 

and intact remnant bushland located to the immediate north and east of the Project footprint.  The Project 

footprint includes the intersection of Warringah Road and Wakehurst Parkway and surrounding road 

infrastructure (Figure 1).  

The Project construction footprint for Stage 2 works involves the removal of approximately 6.1 hectares of 

vegetation comprising Duffy's Forest Ecological Community. Stage 2 will involve clearing of roadside 

vegetation along Warringah Road and Wakehurst Parkway (SMEC 2015). The footprint is shown in Figure 1. 

1.2.2 Potential ecological impacts 

Key aspects of the proposed works that could result in potential ecological impacts include: 

 Clearing of native vegetation and habitat (including Duffys Forest EEC). 

 Invasion of exotic species, weeds, pests and pathogens. 

 Impacts on threatened species and their habitats. 

 Habitat fragmentation and loss of connectivity. 

 Stockpile/compound road construction. 

 Works around and within watercourses. 

 Noise, vibration, light and vehicular movement impacts. 

 General earth vegetation resulting in disturbance of soils, erosion, and the mobilisation of sediment. 

 Open excavation works. 
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2 VMP Scope and Objectives 

2.1 Scope 

The scope of this VMP is to develop a framework for the management of vegetation to be retained, 

vegetation to be removed and the management of weeds during the Project.  The VMP will also incorporate a 

seed and revegetation strategy to outline the key species that contribute to the Duffys Forest Endangered 

Ecological Community (EEC) and outline timing of seed collection.   

2.2 Objectives 

The specific objectives for the implementation of this VMP are to: 

 Outline strategies to avoid or minimise impacts on vegetation where possible. 

 Outline the management of vegetation to be retained and vegetation to be removed, including details 

on tree management and requirements of construction workers regarding tree protection and 

retention. 

 Outline rehabilitation details, including identification of flora species and sources, and measures for 

the management and maintenance of rehabilitated areas (including the duration of the 

implementation of such measures). 

 Provide schedules for inspection, monitoring, management and corrective actions. 

 Describe weed management activities. 

 Incorporate a seed collection and revegetation strategy that is complementary to the planting details 

outlined in the Urban and Landscape Design Report (UALD Report) by AECOM (2015). 

 Identify areas where revegetation would/could occur in the Project footprint (in conjunction with the 

UALD Report (AECOM 2015) and in the Northern Beaches Hospital Connectivity and Network 

Enhancements Environmental Impact Statement - Stage 1 works Volume 2: Appendix F Biodiversity 

(EIS survey) by SMEC (2014) and Northern Beaches Hospital Connectivity and Network Enhancements 

Environmental Impact Statement - Stage 2 works: Appendix E Biodiversity (EIS survey) by SMEC 

(2015). 

 Review flora species lists of Duffys Forest EEC and identify a suite of flora species suitable for 

incorporation into the UALD Report. 

 Identify native flora species present within the Project footprint that are suitable for seed collection, 

propagation and planting in non Duffys Forest EEC revegetation zones. 

 Identify the following for each species recommended to be included in the UALD Report: 

– Description of height and growth form (e.g. small shrub < 1 metre, spreading ground cover etc.). 

– Timing of the setting of seed to determine optimal timing of collection. 

– Seed collection methods. 

 Describe planting density and composition of revegetated areas that is complementary to the details 

provided in the UALD Report. 



 

© Biosis 2016 – Leaders in Ecology and Heritage Consulting  7 

3 Vegetation Management Zones 

3.1 General approach 

This VMP provides a framework for the management of vegetation to be retained, vegetation to be removed 

and the management of weeds during the Project, to meet CoA B18 (SSI-6434). The condition (B18) states the 

clearing of native vegetation shall be minimised with the objective of reducing impacts to any threatened species or 

Endangered Ecological Communities to the greatest extent practicable. Impacted vegetation shall be rehabilitated 

with endemic species to the greatest extent practicable. 

The vegetation present within the Project footprint includes all areas of remnant and modified native 

vegetation, cleared and disturbed lands.  As a result of the proposed works, the Project requires the removal 

of 5.37 hectares of vegetation within the Stage 1 Project footprint and approximately 6.1 hectares of 

vegetation within the Stage 2 Project footprint.  Removal of vegetation includes both introduced and native 

vegetation, including Duffys Forest EEC.  A pre-clearance survey undertaken prior to construction would 

confirm the extent of clearance and minimise the impacts to threatened species and endangered ecological 

communities, i.e. Duffys Forest EEC.  

Where possible, retaining native vegetation is in preference to clearing and revegetation (RTA 2011).  Priority 

has been given to avoiding and minimising the extent of vegetation removal in the planning and design 

phases of the Project.  However, given the vegetation clearance required it will also be necessary to 

rehabilitate and revegetate areas where possible. 

3.2 Revegetation zones – Bushland Corridor 

To maintain a consistent approach to vegetation management for the Project, this VMP has been developed 

in parallel with the Northern Beaches Hospital connectivity and Network Enhancement Project Urban and 

Landscape Design Report (AECOM 2015).  The Urban and Landscape Design Report (UALD Report) describes 

three distinct landscape typologies (Bushland Corridor, Forest Parkway and Suburban Street) that reflect the 

existing character of the landscape (AECOM 2015).  These typologies (or vegetation management zones) are 

mapped in the UALD Report in a series of urban and landscape design drawings that consider the natural 

values, landscape potential and design requirements of the Project (AECOM 2015).  The UALD Report 

characterises the Bushland Corridor typology by a naturalistic landscape with high species diversity and high 

habitat value (AECOM 2015).  In the Bushland Corridor zones, AECOM (2015) recommends that impacted 

areas are rehabilitated and/or revegetated to reflect the full structure and diversity of Duffys Forest EEC.  The 

vegetation management details provided in this VMP are aimed at rehabilitating and revegetating the 

Bushland Corridor zones (as mapped by AECOM 2015) with Duffys Forest EEC.  Vegetation management 

activities should reflect the revegetation and planting designs presented in the UALD Report. 

The pre-clearance survey provides mapping that outlines the extent of vegetation communities located in the 

Project footprint that will be removed as a result of the proposed works.  In the areas where Duffys EEC is 

removed, revegetation should follow the specifications provided in Section 5 of this VMP and the designs 

provided for the Bushland Corridor zones mapped in the UALD Report (AECOM 2015).   Landscaping designs 

for maintained areas (planted natives and exotics) in the Project footprint are provided in the UALD Report 

(AECOM 2015).  See Figure 16 (AECOM 2015) for the concept landscape design plan and areas to be 

revegetated. 

The works prescribed may require modification in response to evolving site conditions and subsequently 

evolving management priorities.  Further to this, planning of the implementation of this document must also 
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recognise that departures from the recommended works may be required or considered in response to 

changing site conditions, due to natural processes or future uses of the site.  More detail on this adaptive 

management approach is provided in Section 8.  The operational period of this VMP is 36 months from the 

date of commencement. 
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4 Vegetation Clearing 

The proposed works involves the removal of 5.37 hectares of vegetation in the Stage 1 Project footprint and 

approximately 6.1 hectares of vegetation in the Stage 2 Project footprint. The vegetation proposed for 

removal comprises an EEC as well as potential habitat for several threatened flora and fauna species listed 

under the Environment Protection and Biodiversity Conservation Act 1999 and/or Threatened Species Conservation 

Act 1995. The following sections outline the measures to be implemented to minimise the environmental risks 

associated with this clearance. 

4.1 Seed collection for revegetation 

The CoA B30 (c) (SSI-6434) and CoA B24 (c) (SSI-6622) for the Project requires "The provision of a Seed Collection 

and Revegetation Strategy, to ensure seed from flora within Duffy's Forest ecological community, where feasible and 

reasonable, are collected and species identified and used to progressively rehabilitate, regenerate and/or re-vegetate 

these areas with the assistance and involvement of key community and land or bush care groups in the area, where 

practicable." 

When native vegetation is lost as a result of project works, revegetation may be necessary to reinstate native 

vegetation and habitat in the Project area.  The purpose of revegetation for this Project includes: 

 Replacing lost or damaged flora from within Duffys Forest EEC. 

 Creating buffer zones around retained native vegetation to protect it from edge effects. 

 Creating or maintaining habitat corridors to help facilitate the movement of flora and fauna species. 

 Help to maintain native seed banks, local provenance of species endemic to the area and genetic 

diversity. 

Seed collection from EECs requires a licence under the NSW National Parks and Wildlife Act 1974.  Sufficient 

time should be allocated to seed collection for the Project to allow for seasonal variations in seed production.  

Depending on timing, this may include collecting seed up to 12 months in advance of revegetation works.   

Seed collection is to be undertaken for the Duffys Forest EEC that will be removed as a result of the proposed 

works.  Collection of additional seed from the adjoining retained vegetation may be required (depending on 

seasonal variations in seed production) to ensure adequate genetic diversity is maintained.  Seed collection 

for the Duffys Forest vegetation is to be carried out in accordance with RTA Seed Collection QA Specification 

R176 and the Florabank Guidelines and Model Code of Practice (RTA 2011).  Seed collection is also to be 

carried out by experienced and licenced seed collectors.   

4.1.1 Key species for collection 

Flora surveys were undertaken for the EIS for this Project by SMEC (2014) and SMEC (2015).  Of the flora 

recorded during the survey, 51 species were representative of the Duffys Forest EEC (Smith and Smith 2000).  

These were mapped by SMEC (2014).  A list of the Duffys Forest EEC species that were recorded during the 

SMEC and subsequent Biosis Preclearance surveys (2015a), suitable for seed collection, is provided in Table 1.  

This list is to form the basis of the seed to be collected for revegetation.  Given the nature of flora surveys, it is 

possible that there are other species that make up the Duffys Forest EEC that are present in the Project 

footprint but were not recorded in that particular survey effort.  These species are listed in Appendix 1 (Table 

7) and seed should also be collected from any of these species if they are encountered in the Project footprint 

during seed collection. 
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Also provided in Table 1is a brief description of the height and growth forms for the species listed.  This 

information is used for species selection for revegetation as a guide, to be formalised by the seed collection 

contractor.  Although species that would be appropriate for revegetation are highlighted, the viability of seeds 

collected and their propagation success may be variable.  It is therefore recommended that seed is collected 

from as many of these species as possible, during appropriate seasons.  Revegetation specifications are 

described further in Section 5 below, and details including planting densities, spacing and number of plants is 

provided in the UALD Report (AECOM 2015). 

Table 1 Duffys Forest EEC species recorded in the Project footprint 

Species Name Common Name Growth Form  

Acacia linifolia White Wattle Erect or spreading shrub; 1.5 - 4 m 

Acacia myrtifolia Red-stemmed Wattle Prostrate to erect shrub; 0.3 - 3 m 

Acacia suaveolens Sweet Wattle Prostrate to erect shrub; 0.3 - 2.5 m 

Allocasuarina littoralis Black She-oak Tree; 5 - 15 m 

Angophora costata Smooth-barked Apple Tree; to 30 m 

Anisopogon avenaceus Oat Speargrass Ground Cover; to 1.5 m 

Austrostipa pubescens Speargrass Ground Cover; to 1.5 m 

Banksia ericifolia Heath-leaved Banksia Bushy shrub or small tree; to 6 m 

Banksia serrata Old-man Banksia Shrub or tree; to 16 m 

Banksia spinulosa Hair-pin Banksia Multi-stemmed shrub; to 3 m 

Billardiera scandens Hairy Apple Berry Small shrub; to 0.5 m 

Boronia ledifolia Showy Boronia Shrub; 0.3 - 1.5 m 

Bossiaea obcordata Spiny Bossiaea Rigid shrub; to 2 m 

Brunoniella pumilio Dwarf Brunoniella Ground Cover 

Ceratopetalum gummiferum Christmas Bush Shrub or tree 

Corymbia gummifera Red Bloodwood Tree; to 30 m 

Dampiera stricta Dampiera Mulit-stemmed sub-shrub; 20 - 60 cm 

Dianella caerulea Blue Flax-lily Ground Cover 

Dodonaea triquetra Large-leaf Hop-bush Erect shrub; to 3 m 

Entolasia stricta Wiry Panic Ground Cover 

Epacris pulchella Wallum Heath Slender erect shrub;  40 - 150 cm 

Eucalyptus capitellata Brown Stringy-bark Tree; to 20 m 

Eucalyptus haemastoma Broad-leaved Scribbly Gum Tree; to 15 m 

Eucalyptus oblonga Sandstone Stringybark Tree; to 30 m 

Eucalyptus sieberi Silvertop Ash Tree; to 30 m 
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Species Name Common Name Growth Form  

Gahnia erythrocarpa  Sedge; to 2 m 

Grevillea linearifolia Linear-leaf Grevillea Erect shrub; 1 - 2 m 

Hakea dactyloides Finger Hakea Shrub; 1 - 3 m 

Hakea gibbosa Needlebush Shrub; 1 - 3 m 

Hakea sericea Needlebush Spreading shrub; 1 - 3 m 

Hakea teretifolia Needlebush Spreading shrub; 1 - 3 m 

Hibbertia bracteata  Erect shrub; to 1 m 

Imperata ctlindrica Blady Grass Groundcover 

Lambertia formosa Mountain Devil Shrub; to 2 m 

Lasiopetalum ferrugineum Rusty Velvet-bush Shrub; to 1 m 

Lepidosperma laterale Variable Sword-sedge Ground Cover 

Leptospermum trinervium Slender Tea-tree Shrub or tree; 2 - 5 m 

Lomandra longifolia Spiny-headed Mat-rush Ground Cover 

Lomandra obliqua Mat-rush Ground Cover 

Lomatia silaifolia Crinkle Bush Shrub; 1 - 2 m 

Micrantheum ericoides Micrantheum Shrub; to 70 cm 

Pultenaea daphnoides Large-leaf Bush-pea Erect shrub 

4.1.2  Seed collection methods 

To minimise negative impacts associated with seed collection, no more than 10% of the total seed available at 

the site (and from individual plants) should be collected in any one year (Ralph 1993).  However, this is not 

applicable in the Project footprint where all native vegetation is to be cleared.  If seed is collected from 

adjoining retained areas however, the 10% rule applies. General considerations for seed collection include: 

 Collect seed from as many individual plants as possible to maximise genetic diversity. 

 Collect from stands or groups of plants rather than isolated plants, even if they carry large amounts 

of seed. 

 Neighbouring plants are likely to be related so ensure that seed is collected from plants across the 

entire area. 

 Collect approximately equal amounts of seed from each plant. 

 Collect seed from various parts of the plant (not just those easily accessible). 

 Label each batch of seed collected with: 

– Species 

– Location 

– Date collected and collector's name 
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– Number of plants collected from 

– Details on position in the landscape, percentage of seed ripe, soil type, other relevant details. 

Seed may be collected from tall trees by utilising fallen limbs and branches, or using a long-handled pruner.  

Seed on small trees and shrubs can be collected using secateurs or pruners, hand-picked, or the branches 

hand-stripped. A drop-sheet or tarpaulin under the plant can be used to catch fallen seeds and fruit when 

branches are shaken. For species which release their seed very quickly upon ripening (such as wattles and 

bush-peas), it may be worthwhile to tie paper bags or nylon stockings around the branches before the seed 

pods ripen (OEH 2011). 

4.1.3 Timing of seed collection 

Timing of seed collection is a critical consideration. Timing is mostly dependant on when the seed matures 

and how long the seed remains on the plant after maturity. The peak seed collection period in NSW usually 

occurs from October to December.  Although seed ripens generally the same time each year, seasonal 

variations and local climatic factors and conditions may lead to variations in timing from year to year (Ralph 

1993).  Seed collection times for the Duffys Forest EEC species are provided in Appendix 2 (Table 8). 

 Key indications of seed maturity include: 

 Colour changes of fruits, seed heads or cones 

 Seed or fruit hardness 

 Dryness of fruits 

 Ease of removal 

 Opening of fruits 

Another consideration of seed collection is that many plants flower over a long period of time and therefore 

contain seeds of varying maturity.  It is important to only collect the mature seed and a second or third visit to 

the plant may be required to allow time for all seed to mature. 

4.2 Exclusion fencing 

The extent of ecologically sensitive areas located adjacent to the works areas will be shown on relevant 

Sensitive Site maps and physically delineated on site using protective fencing and signposting.  Prior to the 

commencement of works outlined in Stage 1, exclusion fencing is to be installed along the boundaries of 

vegetated areas to be retained.  The alignment of this fencing is to be in accordance with the Australian 

Standard Protection of Trees on Development Sites (AS4970-2009) and incorporate the relevant tree protection 

zones for trees and vegetation to be retained.   

The fencing should be constructed of, as a minimum, capped star pickets and high visibility para webbing and 

have appropriate signage stating that it is an environmentally sensitive area to inform and educate 

construction personnel.  Exclusion zones are to be clearly marked and labelled on design drawings issued for 

construction and should be displayed in prominent places and provided in site inductions.  A register of 

sensitive area maps will be maintained.  The ecologically sensitive areas include: 

 Duffys Forest EEC 

 Hollow-bearing trees 

 Fauna habitat/food trees 

 Riparian areas 
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The environmental coordinator should allow enough lead time to establish exclusion zones prior to clearing 

and should undertake regular inspections, checks and maintenance of exclusion fencing (RTA 2011). 

4.3 Pre-clearance 

Trees in the area should be marked with flagging tape; red for individual trees to be retained, if possible, close 

to and/or adjoining the construction zone and yellow for habitat trees to be cleared. Tree protection zones 

should be delineated prior to the commencement of construction activities for two Powerful Owl trees 

identified in the EIS (SMEC 2014) in close proximity to the proposed alignment at the Forest High School. 

A suitably qualified ecologist will undertake searches in the Project footprint for native fauna immediately 

prior to clearing activities and be present during the clearing of the habitat trees identified in the pre-

clearance survey undertaken prior to construction.  Trees containing hollows should be felled using the "slow 

drop" technique.  This technique involves nudging and shaking the tree followed by a controlled lowering of 

the tree to the ground. 

4.4 Staged removal 

The Project will require the removal of native vegetation that is potential habitat for native fauna species.  To 

minimise disturbance to fauna, clearing will be undertaken following a staged habitat removal process (RTA 

2011):  

 Non-habitat trees and surrounding understorey vegetation will be felled/cleared first in order to give 

any fauna an opportunity to relocate. 

 Habitat trees will be felled, under the supervision of the project ecologist after a minimum of 24 

hours after clearing of non-habitat vegetation. 

The environmental coordinator/project ecologist should ensure the following is undertaken for staged habitat 

removal and follow any other requirements listed in the Biodiversity Guidelines (RTA 2011): 

 Staged habitat removal is conducted in at least two stages (non-habitat removed first, allow 24 hours 

for any fauna to relocate prior to felling habitat trees. 

 Works are timed to minimise impacts on fauna (e.g. avoid known breeding/nesting seasons). 

 Contact vets and wildlife carers prior to commencing works to ensure willingness to assist if required. 

 Project ecologist to be on-site during habitat removal. 

 Fell habitat trees using the "slow drop" technique. 

 Undertake reporting of the outcomes. 

If wildlife is discovered during the clearing of vegetation, the following steps should be taken: 

 Stop all work in the vicinity of the fauna and immediately notify the Site Manager. 

 Ideally the animal will relocate by itself, however if it is injured (or suspected to be injured), contact 

should be made with a licenced fauna handler or rescuer (e.g. WIRES) or the project ecologist. 

 Injured fauna should be delivered to a local vet for treatment. 

 Non-injured fauna should be relocated to appropriate nearby habitat or, if juvenile, presented to an 

appropriate wildlife carer such as WIRES. 
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4.4.1 Removal of bushrock and large woody debris 

The Project will require the removal of large woody debris and bushrock that forms potential habitat for 

native fauna species.  To minimise disturbance to fauna, removal of large woody debris and bushrock will be 

undertaken under the guidance of the environmental coordinator/project ecologist following the staged 

habitat removal process as outlined in section 4.4 and Biodiversity Guide 4 (RTA 2011).  

Large woody debris and bushrock which has been removed from the Project site is to be placed in the 

nearest adjoining area of suitable native vegetation in a manner which minimises disturbance to native 

vegetation and risk of injury to native fauna under the guidance of the environmental coordinator/project 

ecologist in accordance with Biodiversity Guide 5 (RTA 2011).  

4.5 Weed management 

This Project has the potential to introduce and promote weeds and pathogens in the Project footprint as well 

as in the surrounding area.  The Pre-construction Survey carried out by Biosis (2015a) identified 21 noxious 

weeds within the Project footprint as well as a range of 'High Risk Weeds' in accordance with the Sydney 

Weeds Committee (2013).   A Pathogen and Weed Management Strategy (Biosis 2015b) has been developed 

to incorporate management measures for weeds and pathogens, with a particular focus on the early 

identification and effective management protocols.  However, in addition to the general weed management 

protocols provided by Biosis (2015b) to be implemented during the construction phase, weed management 

measures will also need to be carried out in preparation for revegetation.  Weed management measures 

should be undertaken with regards to the methods described in the Pathogen and Weed Management 

Strategy.  These are provided in Table 2 below. 

Table 2 Noxious and high risk weed management measures 

Scientific Name Common Name Manual control Chemical control 

Anredera cordifolia Madeira vine Small seedlings and tubers 
can be manually removed, 
bagged and composted. 

Handgun application of Triclopyr 
300 g/L + Picloram 100 g/L 
Grazon® DS at a rate of 400 mL in 
100 L of water. 

Araujia sericifera Moth vine Physical removal of young 
plants; bag and remove any 
fruit. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 2 L glyphosate plus 15 g 
metsulfuronmethyl in 100 L water. 

Arundo donax Giant reed Mechanical removal, 
wherever possible. 

Knapsack application of 
Glyphosate 360 g/L Roundup® at a 
rate of 1 part glyphosate to 50 
parts water. 

Asparagus 
aethiopicus 

Asparagus fern Mechanically remove 
rhizomes where possible. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 1 part glyphosate to 50 
parts water.  Best done between 
flowering and berries forming. 

Bryophyllum species Mother-of-millions N/A Apply a thorough even coverage of 
leaves of 2,4-D 300 g/L Affray 300® 
at a rate of 70 mL in 10 L of water. 
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Scientific Name Common Name Manual control Chemical control 

Cardiospermum   
grandiflorum 

Balloon vine Seedlings can be manually 
removed. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL of glyphosate plus 
1.5 g of metsulfuron-methyl in 10 L 
of water. 

Chrysanthemoides  
monilifera subsp. 
rotundata 

Bitou bush Hand removal of young 
plants, encourage native 
species regeneration. 

Gas gun/Splatter gun application of 
Glyphosate 360 g/L Roundup® at a 
rate of 1 part per 29 parts water or 
1 part per 19 parts water.  Use the 
higher rate on bushes over 1.5 m. 

Cinnamomum    
camphora 

Camphor laurel Seedlings can be manually 
removed. Trees can be 
physically removed if the 
cut stump is then treated 
with herbicide. 

Stem injection for basal diameter 
up to 25 cm of Glyphosate 360 g/L 
Roundup® at a rate of 1 part 
glyphosate to 1 part water, 2 mL 
per cut or for basal diameter 25 cm 
to 60 cm undiluted, 2 mL per cut. 

Cortaderia species Pampas grass Mechanical removal, 
wherever possible. 

Apply Glyphosate 360 g/L 
Roundup® to actively growing 
plants, before flowering, spring to 
autumn at a rate of 1.0 or 1.3 L per 
100 L of water.  Use higher rate on 
plants over 1 m high. 

Cytisus scoparius Scotch broom N/A Foliar spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 100–130 mL per 10 L of 
water. 

Erythrina crista-galli Cockspur 
coraltree 

Physical removal is an 
option, always treat the 
remaining stump.  Take 
care when removing the 
plant as all parts can 
potentially regrow. 

Spot spray application of Triclopyr 
300 g/L + Picloram 100 g/L 
Grazon® DS at a rate of 50 mL/10 L 
water. 

Ipomoea indica Morning glory Small seedlings can be 
manually removed. Vines 
and runners can be 
collected and destroyed. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL glyphosate plus 1.5 
g of metsulfuron-methyl in 10 L 
water. 

Lantana camara Lantana Manual control can be 
effective by slashing or 
manual removal. 

Spot spray application of 
Dichlorprop 600 g/L Lantana 600® 
at a rate of 1.0 L per 200 L of water. 
Completely wet all leaves and 
stems. 

Ligustrum lucidum Broad-leaf privet Small plants and seedlings 
can be manually controlled. 

Apply Metsulfuron-methyl 600 g/kg 
Brush-off® to bushes up to 3 m 
high at a rate of 10 g per 100 L of 
water.  Complete coverage is 
essential. 
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Scientific Name Common Name Manual control Chemical control 

Ligustrum sinense Small-leaf privet Small plants and seedlings 
can be manually controlled. 

Apply Metsulfuron-methyl 600 g/kg 
Brush-off® to bushes up to 3 m 
high at a rate of 10 g per 100 L of 
water.  Complete coverage is 
essential. 

Lonicera japonica Japanese 
honeysuckle 

Small individual plants can 
be manually removed 

Spot spray application (add a 
surfactant) of Metsulfuron-methyl 
600 g/kg Brush-off® at a rate of 
10–20 g in 100 L of water. 

Ochna serrulata Ochna Small seedlings can be 
manually removed. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL glyphosate plus 1.5g 
metsulfuronmethyl per 10 L of 
water. 

Ricinus communis Castor oil plant Physically remove young 
plants. 

Apply Glyphosate 360 g/L 
Roundup® at a rate of 1 part 
glyphosate to 1.5 parts water.  Cut 
stump/scrape stem application for 
saplings.  Stem injection application 
large trees and shrubs. 

Rubus fruticosus   
species aggregate 

Blackberry Slashing of juvenile bushes. Gas gun/Splatter gun application of 
Triclopyr 300 g/L + Picloram 100 g/L 
Grazon® DS at a rate of 335 mL 
per 10 L of water.  Apply to actively 
growing bushes. 

Senecio   
madagascariensis 

Fireweed N/A Spot spray application of 
Metsulfuron-methyl 600 g/kg 
Brush-off® at a rate of 10 g in 100 L 
of water. 

Senna pendula var. 
glabrata 

Senna Young seedlings can be 
manually removed. Seed 
pods should be collected 
and removed from the site. 

Spot spray application of 
Glyphosate 360 g/L Roundup® at a 
rate of 200 mL glyphosate per 10 L 
water. 

4.5.1 Standard methods 

Other general weed management measures that should be undertaken prior to and during revegetation 

works include: 

 Use a range of weed management methods such as slashing or mowing (physical and mechanical 

control) as well as a range of herbicides (to avoid herbicide resistance). 

 Mow/slash areas infested with weeds before they seed (avoiding native vegetation). 

 Employ appropriate vehicle hygiene such as: 

– Clean machinery, vehicles and footwear before moving to a new location. 

– Securely cover loads of weed-contaminated material. 

– Dispose of weed contaminated soil at an appropriate waste management facility. 

– Remove weeds immediately and dispose of without stockpiling. 
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– Separate weeds from native vegetation to be mulched – do not use weeds for mulch. 

– Minimise soil disturbance in weed infested areas. 

Weed control methods adopted in the implementation of this VMP are based on a combination of the current 

site management, bush regeneration industry standards and botanical knowledge of the weeds.  Techniques 

and methods recommended in following sections such as ‘hand weeding’ are described in detail in various 

publications such as Recovering Bushland on the Cumberland Plain: Best practice guidelines for the management 

and restoration of bushland. (DEC 2005).  The publication Noxious and Environmental Weed Control Handbook.  A 

Guide to Weed Control in Non-crop, Aquatic and Bushland Situations, 5th Edition (DPI, 2011) provides descriptions 

on general and standard weed control methods.  

Application of herbicide during weed control works will depend on species targeted and the growing 

situation.  For example the selection of a herbicide and the application method for a particular species or 

class of plant will be determined by factors such as the degree of infestation of target species, limiting 

damage to off target native flora and preventing herbicides entering waterways.  The DPI (2011) document 

cited above should be referred to as guide for specific herbicides, record keeping and herbicide application 

techniques.   

Use of herbicides must be according to the NSW Pesticides Act 1999, Material Safety Data Sheets and labelling 

instructions for specific trade name herbicides and off label use permits registered with the APVMA.  The use 

of herbicide as part of this VMP will be limited to direct application to cut stumps and spot spraying.  Any 

contractors using herbicides on the site must be trained and appropriately qualified to do so (ChemCert Level 

2 or equivalent for subordinates and ChemCert Level 3 or equivalent for supervisors). 

Slashing can be used to prevent weeds from flowering and setting seed.  This method can be undertaken with 

a tractor and slashing implement or by using a hand held brush cutter (DPI, 2011).  In addition DEC (2005) 

have highlighted that slashing or mowing can also be used in bushland areas (with grassy native understorey) 

as an initial or holding treatment to reduce weed mass.  This allows for more efficient follow up as fast 

growing reshooting weeds can be spot sprayed with herbicide among areas of native grasses and herbs.  DEC 

(2005) also suggest that to effectively control exotic annual herbs and grasses, mowing or slashing must be 

done at least monthly in summer (possibly more frequently if conditions are warm and wet and weed growth 

is accelerated). For perennial weeds which mature in mid to late summer, mowing or slashing may be 

reduced to two to three times each season, with the final treatment being applied late in the season ideally 

before fruit ripens and seed becomes viable (DEC, 2005).  Further simple techniques for reducing the 

potential for assisting the dispersal of weed species as a result of slashing are to:  

 Slash from areas of dominated by native species to more degraded areas dominated by introduced 

species. 

 Shake or wash down slashing implements in disturbed and managed areas prior to use in more 

intact areas. 

In summary it is recommended that a combination of reducing the height and number of occasions slashing 

occurs and appropriate weed hygiene protocols be implemented. 
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5 Revegetation Specifications 

5.1 Progressive Revegetation 

The proposed strategy for disturbed areas (Appendix 4 – Cleared Vegetation) involves proposed stabilisation 

and/or rehabilitation as they are completed (e.g. with a cover crop, hydro mulch, hydro seeding, topsoil 

and/or mulch). Wherever possible, permanent landscaping and revegetation works will take place 

progressively in accordance with the Urban Design and Landscape Plan (Aecom 2016). Disturbed areas are 

presented in Appendix 4 – Cleared Vegetation. 

Where works are likely to be impacted by surface water; flows, earthworks and pavement works will be 

planned with consideration to catchment sizes and length and grade of slope, so that site water is maintained 

at volumes and velocities appropriate to the controls available to each work area. This includes: 

 How and where non-site water is managed around work areas to minimize rework. 

 Immediate stabilisation of drainage lines or other high risk areas with fabric or other non-erodible 

material. 

 Construction of permanent drainage elements or treatments such as jute mesh, concrete or bitumen 

lining and the like. 

5.2 Natural regeneration 

Encouraging the natural regeneration of pre-existing vegetation is an effective form of site restoration as: 

 Seeds and propagules exist within the seed bank. 

 Species of local provenance are better adapted to the environmental conditions in the area. 

 Re-establishment of the community will follow natural patterns of re-colonisation and succession. 

 Soil fauna, fungal and microbial populations that are essential to a healthy plant growing 

environment are already present. 

Some practical and cost-effective management actions that can be used to encourage natural regrowth and 

regeneration include: 

 Disturbing the soil surface 

 Removing weed infestations 

 Creating canopy gaps 

 Watering 

The applicability of any of the above management actions will be dependent on the pre-existing vegetation 

and local conditions.  Natural regeneration will be most effective in the ancillary site facility location after 

construction works are complete and the facility is no longer required. Earthworks to remove contaminated 

soils as well as revegetation efforts to supplement natural regeneration may be required within the ancillary 

site facility. Natural regeneration may also be effective on the margins of the Project footprint in locations 

such as the Wakehurst Parkway, however these areas may also require some additional revegetation.   

Appropriate monitoring and management of areas identified for encouragement of natural regrowth must be 
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carried out as actions such as soil disturbance and canopy gaps may also result in the establishment of weed 

populations. 

5.3 Infill planting and revegetation 

Active revegetation is required in the Bushland Corridor zone outlined by AECOM (2015) in the UALD Report.  

The Bushland Corridor zone includes areas adjacent to Wakehurst Parkway, Aquatic Drive and approximately 

100 metres along Frenchs Forest Road and Warringah Road (see AECOM 2015 for location).  Infill planting and 

active revegetation are to be undertaken in general accordance with the details provided in the UALD Report 

(AECOM 2015) and the specifications outlined below. A topsoil strategy is being covered separately as part of 

landscaping design packages. 

5.3.1 Species selection 

A recommended species list for infill planting and active revegetation in the Bushland Corridor zone is 

provided in Table 1. The recommended planting list is based on species that are characteristic of the Duffys 

Forest EEC and that have been recorded in the study area.  Additionally they are species that are easily 

propagated and established from readily available local provenance seed. Table 1also provides a brief 

description of the species' growth form and height.  Appendix 1 (Table 7) provides a further list of species 

comprising Duffys Forest EEC that may also be present in the Project footprint (but not recorded in previous 

survey efforts).   The revegetation sites will be somewhat restricted in being able to support dense, diverse 

plantings (as many will be in linear areas along the roadsides) and so species selection will need to reflect this 

limited space.   

5.3.2 Propagation 

A nursery, local to Frenchs Forest (e.g. Harvest Seeds and Native Plants in Terrey Hills) should be sourced at 

least 6 months to 12 months prior to construction and provided with the proposed planting list in Table 1, so 

that seed can be sourced and propagated for revegetation works on site.  Seed collection should follow the 

procedure outline in Section 4.1. 

All plants shall be true to scheduled nomenclature, well formed, hardened off and disease free nursery stock. 

They shall be container grown in potting soil with a firmly established root system but with no large roots 

growing out of the container.  No plant shall be pot bound. 

The condition of plant stock should encourage future growth that is strong and typical of the species.  Correct 

nursery/growing practices shall help ensure the long-term health and viability of the plant stock on site after 

planting. 

The Bush Regeneration Contractor shall allow for an independent Horticultural certification of all stock prior 

to delivery to site that confirms the following: 

 Stock is disease free and healthy. 

 Rootball has adequately grown into the container appropriate to the specified size. 

 Stock shows no evidence of spirally, being pot bound, or other undesired outcomes of growth at the 

nursery. 

5.3.3 Recommended planting patterns and density 

Although the majority of the revegetation required is along roadsides and linear in nature, active revegetation 

should, where possible, be carried out in a manner that avoids structured plantings in straight lines and 

achieves a more randomised pattern.  Figure 2 below shows a typical set-out for the Bushland Corridor zone. 
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The recommended spacing, composition, and percentage cover of infill planting is provided in the UALD 

Report (AECOM 2015).  

Figure 2  Proposed planting layout for revegetation 
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G = ground cover, S = shrub, T = tree 

It is known that ground covers in particular have higher success rates when planted in higher densities (OEH, 

2011b) and it is recommended that this be implemented within the Bushland Corridor revegetation zone. 

5.3.4 Fertilising 

At the time of planting, fertiliser will be applied to each plant in the form of a 10 gram Agriform® tablet, or 

similar approved product.  To avoid potential leaching of fertilisers, slow release nitrogenous (and low 

phosphate content) fertilisers will be used. 

5.3.5 Watering 

Watering of the supplementary planting works will be undertaken to ensure that an adequate survival and 

establishment rate is achieved.  Watering is to abide by any local authority water restrictions or guidelines.  To 

assist in this process, a soil wetting agent such as Hydrocell®, or similar approved product, will be mixed into 

each planting hole to maximise water retention around the root ball during the establishment period. 

Watering of all supplementary planting will occur at the time of the planting itself during the construction 

phase, to minimise shock on the tubestock in their new conditions.  Watering of stock during the construction 

will be on an as required basis. 

During the three - six month establishment period, the frequency of watering to achieve plant establishment 

will depend on the prevailing climatic conditions at the time of planting and thereafter.  Watering will 

generally be carried out in the cooler hours of the day (morning or afternoon), and will be frequent enough to 

prevent wilting of plants.  Tubestock is to be watered prior to planting as well as immediately after planting 

installation. 

During the establishment phase the following watering program is recommended (dependent on weather): 

Weeks 1 - 8 Months 2 - 4 Months 5 - 6 

Once a day Once a week Once a fortnight 
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The necessity for watering during the above program will be dependent upon rainfall.  The frequency of 

watering will be gradually reduced as the plantings mature and it is anticipated that after period of 4 – 6 

months the planting will be sufficiently established such that supplementary watering will no longer be 

required. 

Planting areas are to be monitored during the extended maintenance period to ensure that climatic 

conditions are not affecting the newly planted tube stock.  If climate or environmental conditions are affecting 

the tube stock a watering program may be reinstated pending the approval by the environmental manager. 

5.3.6 Pest control 

Predation by native macropods, introduced herbivores (rabbits and hares), insect pests and infection caused 

by plant diseases/pathogens can have an adverse affect on the establishment of plantings by defoliating, 

damaging, removing or killing young plants.  To minimise the loss of plants through predation and/or disease, 

all new plantings will be protected by: 

 Use of black plastic rigid mesh tree guards, which would be reused on new plantings once the initial 

planted specimens mature. 

 Temporary exclusion fencing of larger areas or where initial trials indicate that the efficacy of using 

individual tree guards is low. 

 Ensuring that equipment is clean prior to commencement of Earthworks as well as disease free 

certification of landscaping materials. 

 Manual removal of insect pests or use of insecticides and fungal treatments where required. 

 Preventing the spread of the pathogen Myrtle Rust by applying contact fungicide to infected plants, 

before moving or removing them, disposing of waste securely and decontaminating work clothes and 

vehicles (DPI 2011b).  

A cost analysis should be undertaken to determine the most cost effective way to protect the planted areas 

from predation and disease.  

5.4 Soil type 

Topsoil must be of good texture and structure for selected use, generally required to be friable and free 

draining.  Areas supporting a healthy vegetation community shall be deemed as exhibiting suitable soil 

composition, however in areas where poor soil quality is suspected samples should be sent to an agronomist 

or appropriate laboratory for testing.  The results of this testing will be used to ensure that the composition is 

suitable for supporting the vegetation community and determine what amelioration is required to support 

the proposed vegetation type.  Soil may be imported for use within the site providing it complies with 

Australian Standard 4419-2003 Soils for Landscaping and Garden Use.  Soil characteristics that broadly comply 

with AS 4419-2003 Soils for Landscaping and Garden Use are detailed in Table 3 below. 

Table 3 Soil composition guidelines 

AS 4419-2003 Soil Composition 

Sand 25–85 % 

Silt 0–50 % 
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Clay 5–35 % 

Organic matter >3% 

Salinity (EC) <1.2 dS/m 

pH 5.5–7.5 % 

 

Topsoil that does not meet the composition requirements may require blending or conditioning to attain 

required specifications.  Specified soil conditioners are to be applied evenly across the area to be treated at 

the required amounts.  No application is to take place on days when windy conditions will blow treatment off, 

or during periods of prolonged rainfall. 

5.5 Soils and erosion 

No areas of significant soil erosion, soil loss or siltation were observed in the study area in the current 

surveys.  Other than establishing and maintaining soil and runoff control measures during construction of the 

approved development and until disturbed areas are stabilised post construction, no other soil management 

measures are recommended.  However, if site conditions change in response to climatic events or other land 

uses and soil erosion commence to operate and affect the resilience of the remnant vegetation of the study 

area then soil management measures need to be implemented.  Management measures may include but not 

be limited to: 

 Installation of sediment and erosion control structures and devices. 

 Mulching of bare areas to prevent soil loss. 

 Minor diversion of runoff until affected areas are stabilised. 

Erosion will be treated with appropriate methods relating to the gradient and soil type.  Where weeds are 

active in the stabilisation of erodible areas, an integrated approach with staged removal and supplementary 

revegetation will be undertaken to ensure there is no loss of the stabilising influence, except along creek 

banks and wetland banks.  All grasses are to be retained on creek and wetland banks to minimise erosion, 

but all Noxious Weeds shall be removed from banks. 

Where the bank/slope stability is compromised by weed control activities, stability techniques such as bio-

degradable jute matting will be used in conjunction with revegetation at two plants per square metre for 

slope stabilisation.  Jute matting should be “Jutemaster – Fine Mat” or similar approved alternative installed to 

manufacturers’ specification paying particular attention to the pinning of the mat at the top and bottom of 

slopes, and the careful overlapping of the mat (upstream roll laid over downstream roll). 
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6 On-going Vegetation Management 

6.1 Maintenance 

Maintenance works will commence following the implementation of weed control and revegetation activities 

and will continue for a period of 32 months from commencement of the VMP.  It is anticipated that the 

maintenance activities will occur quarterly during cooler months and bi-monthly in the warmer months.  

Required works and indicative effort are outlined in Table 4. 

Table 4 Indicative maintenance works summary 

Maintenance Activity Minimum Effort Frequency Responsibility 

Slashing along 

revegetation lines with 

mower or brush cutter 

Four person days, 5 times 

per year 

Quarterly in cooler 

months, bi-monthly in 

warmer months 

Land manager/bush 

regeneration contractor 

Spot spraying of annual 

and perennial weeds 

Two person days, 

Monthly 

Quarterly in cooler 

months, monthly in 

warmer months 

Land manager/bush 

regeneration contractor 

Checking and repairing 

tree guards 

One person day, 5 times 

per year 

Bi-annually  Land manager 

Watering As required Only during excessively 

hot periods of summer 

Land manager/bush 

regeneration contractor 

Replacement of dead 

tubestock 

As required  Annual checks and 

planting 

Land manager/bush 

regeneration contractor 

 

The implementation and maintenance of the revegetation works should achieve the following Performance 

Indicators, outlined below: 

 Weed management 

 Natural regeneration 

 Infill planting and active revegetation 

6.1.1 Weed management 

The following general Performance Indicators should be achieved by all weed management works. 

 No inappropriate plant species (i.e. non-endemic, exotic or weed species) to be used in the 

supplementary planting program. 

  Initial weed management works and subsequent weed regrowth suppression to be carried out at 

regular intervals. 
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 A sustained reduction in the presence of Noxious and environmental weeds must be achieved to a 

level that will ensure weed species do not suppress or exclude rehabilitation plantings or the natural 

recruitment of native species. 

 Nil fruiting of the priority weed species after the initial weed management works. 

Monitoring of weed per cent cover is the key performance criteria to measure the progress of the works 

against the VMP objectives and general approach. Weed percentage cover assessment is to be carried out 

according to one of the methods recommended in A field manual for surveying and mapping nationally 

significant weeds (McNaught et al. 2006). Which ever method is used it is to be applied consistently over every 

management zone and each monitoring survey. 

6.1.2 Natural regeneration 

Natural regrowth and regeneration is the preferred mode of rehabilitation.  However, natural processes may 

not always be successful and as such, management actions designed to encourage natural regeneration or 

active revegetation may be necessary in order to improve areas where natural regeneration and regrowth 

isn’t readily occurring. 

During each monitoring period, the following indicators will trigger the need for encouragement of natural 

regeneration or an active revegetation program: 

 Expanses of exposed ground which do not support mature or regenerating native species. 

 Areas which become bare or sparse after removal of significant quantities of weed species. 

 Areas of vegetation which lack one or more vegetation stratum (i.e. canopy, shrub layer groundcover 

layer). 

 Gaps in vegetation which have been caused by past land use practices and are unlikely to contain a 

sufficient native seedbank in the soil to enable regeneration. 

6.1.3 Revegetation 

The following Performance Indicators must be achieved for all active revegetation works: 

 Active revegetation programs have been implemented where native regeneration is insufficient. 

 90% survival rate of planted stock at the end of the six month establishment period and 80% survival 

rate after three years of the 36 month maintenance period. 

 Active revegetation is to achieve a minimum (i.e. groundcover, understorey and canopy stratum) 

density of approximately one native plant/m²). 

 At the end of the establishment and maintenance (i.e. three years), native species are to comprise at 

least 95% of the: 

– Species composition within each plot. 

– Biomass and/or cover within each plot. 

 Tree guards, stakes (or fencing) and coloured marker stakes are to be removed when plants reach 

approximately 1.5 times the height of the guards or approximately 0.75 metres. 

6.2 Monitoring program 

Monitoring of the weed control and rehabilitation works evaluated against performance targets is required to 

ensure the measures outlined in this VMP are implemented and that performance criteria are satisfied as far 
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as possible.  The monitoring program will commence prior to further weed control works and continue for 

the 32 month VMP operation period.  The monitoring program can draw upon the information contained in 

this VMP and will involve reporting to assess and document: 

 Weed management works including completion of key tasks. 

 General condition of the study area including continued regeneration response and overall resilience. 

 Identification of any areas where erosion and sedimentation need to be managed and corrective 

measures carried out. 

 The survival rate of any revegetated areas and the requirements for additional revegetation and/or 

maintenance where observed survival is less than target. 

 Recommendations for corrective measures and/or revised vegetation management techniques as a 

result of site response to the works specified herein or other factors such as climatic conditions. 

Intensive monitoring events are to occur at the following intervals (Table 5). 

Table 5 Monitoring event schedule 

Construction phase 

(0 – 6 months) 

Establishment phase 

(6 – 12 months) 

Maintenance phase 

(12 – 24 months) 

Maintenance phase 

(> 24  months) 

1 visit/2 months 1 visit/2 months 1 visit/6 months Annual 

 

6.2.1 Monitoring quadrats 

To determine whether the nominated Performance Indicators are being achieved at least four defined 20 x 

20 m permanent quadrats will be established across the Project footprint and used for repeated monitoring 

events.  The corners of the permanent plots will be marked in the field using brightly coloured stakes or star 

pickets. In addition to these permanent quadrats,  

Works undertaken during each monitoring event shall include, but not be limited to the following: 

 Assessment of the degree of achievement with the Performance Indicators. 

 Identification of mortality and/or damage to revegetation plots. 

 Removal of litter and/or debris build up. 

 Removal and management of weed species. 

 Watering of plantings in accordance with specified schedule. 

 Replacement of plantings that have died with plants of equivalent size and species. 

Status reports will be submitted to Roads and Maritime at the end of each monitoring event. The status 

reports are to provide a summary of: 

 The details of works carried out as part of the implementation of this VMP in the preceding period. 

 The status of supplementary planting works and the degree of compliance with the specified 

Performance Indicators. 

 The nature of any corrective or adaptive management actions that have been taken, or which are 

proposed, in respect of non-compliance with the specified performance criteria. 
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To avoid bias an additional two randomly placed 20 x 20 metre quadrats will be used for census during each 

monitoring event. These quadrats will be determined using GPS points only and will not be marked in the 

field or used for repeated monitoring events. 

6.2.2 Monitoring photo points 

A minimum of twelve photo point monitoring locations will be established and images captured in 

accordance with the monitoring schedule outlined above. The coordinates and bearings of the photo point 

monitoring locations are to be recorded in the annual report and previous photos used for reference. 
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7 Schedule of Works 

The VMP will be undertaken in general accordance with the schedule of works provided below and the 

relevant specifications provided. The responsibility for completing the actions within the schedule of works 

will be attributed to the principal bush regeneration contractor that is engaged to complete the work. 

Table 6 Three year action plan for vegetation management 

Actions 
Timeframe 

Pre-construction Year 1 Year 2 Year 3 

Engage licensed seed collectors to collect seed 

from Duffys Forest EEC 
 

 
  

Organise nursery to propagate revegetation 

plants from collected seed (Table 2) 
  

 

    

Install sediment control fencing (top of bank 

and at vegetation clearance boundary) 
        

Install exclusion fencing along vegetation 

clearance boundary 
        

Implement primary weed removal         

Implement secondary weed removal         

Maintenance weeding         

Pile removed/treated woody weeds onsite          

Spray annual weeds and exotic grasses          

Stockpile logs for use in rehabilitation         

Scatter logs from cleared native vegetation         

Lay jute matting over areas prone to erosion        

 Plant out management zones         

Water revegetation         

Maintenance of stakes and bags within 

revegetated areas 
        

Remove litter and general rubbish         

Photo point monitoring and annual reporting         
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8 Adaptive Management 

An adaptive management approach is to be employed in respect of the works forming part of this VMP.  An 

adaptive management approach involves an integrated process of monitoring, reviewing and then 

responding to the health and condition of the plantings as well as the status of the weed species to identify 

any alterations to the design and maintenance of works that may be required to ensure the objectives of the 

VMP are achieved. 

For example, the application rates for fertiliser and the watering schedule should be flexible in responding to 

the health and vigour of the plantings and changing climatic conditions. Monitoring the plantings will also 

allow for a review of the selected species to enable changes in the species composition of the supplementary 

planting if it is determined that a particular species or stock sourced from a certain location is not performing 

adequately.  The supplementary planting species, planting densities and planting patterns nominated within 

this VMP may be subject to change and review if certain species are unavailable or are performing 

inadequately.  The weed control works are also to be reviewed and appropriate changes implemented 

accordingly, if required. By example, if the nominated weed suppression schedule is not achieving the 

Performance Indicators specified, the frequency of weed suppression activities should be increased 

accordingly. 

It is important to note that any changes should comply with the aims of this VMP and any licensing or 

approval conditions issued before implementation.  An Adaptive Management Statement (or similar) will be 

prepared and signed by both parties prior to implementation of any adaptive management actions. 
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9 Roles and Responsibilities 

FYJV will assume responsibility for ensuring that the following elements of this VMP are implemented: 

 Implementation of the supplementary planting program in a manner that achieves the specified 

Performance Indicators for a period of 36 months. 

 Maintenance of the supplementary planting program from the commencement of the 

supplementary planting works for a period of 36 months. 

 Management and maintenance of natural regeneration from the date commencement of the 

supplementary planting works for a period of 36 months. 

 Control of existing infestations of priority weed species and suppression of weed species regrowth 

from the date of commencement of the supplementary planting works for a period of 32 months.  

 All monitoring activities as outlined in this VMP for a period of 36 months. 

In discharge of its responsibilities FYJV will engage the services of an appropriately qualified, experienced and 

licensed contractor who can provide the services of trained, experienced bush regenerators with suitable 

qualifications and experience (e.g. TAFE Certificate in Bushland Regeneration or similar).  It is standard 

practice for a VMP prepared for Roads and Maritime projects to cover a minimum 5 year period.  At the end 

of the 36 month period FYJV will relinquish responsibilities identified within this VMP to the landholder/land 

manager. 

If requested, FYJV is to provide NSW Department Planning and Environment a copy of the interim status 

reports documenting the status of implementation of this VMP following each monitoring event. 

If requested, at the completion of the contracted maintenance period, FYJV is to provide a final status report 

to NSW Department Planning and Environment confirming that all the specified works have been carried out 

and relevant performance criteria have been achieved. 

The interim status reports and final status report are to be prepared by a suitably qualified and experienced 

environmental scientist/ecologist. 
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Appendix 1  

Table 7 Species listed in Duffys Forest EEC that were not recorded in the EIS survey (SMEC 2014) 

but may be present in the Project footprint 

Species name Common Name Growth Form Seed Collection 

Acacia ulicifolia Prickly Moses Erect shrub; 0.5 – 2 m winter 

Actinotus minor Lesser Flannel Flower Ground Cover summer 

Banksia serrata Old Man banksia Tree; to 15 m Year round 

Boronia pinnata  Shrub; 0.5 – 1.5 m  

Bossiaea heterophylla Variable Bossiaea Shrub; < 1 m spring - summer 

Cassytha pubescens  Ground Cover  

Conospermum 
longifolium 

Long Leaf Smoke Bush Shrub; to 2 m  

Comesperma ericinum Pyramid Flower Shrub; 1 – 1.5 m  

Eucalyptus capitellata  Tree; to 25 m summer 

Eucalyptus sieberi Silertop Ash Tree; to 30 m spring - summer 

Gompholobium 
grandiflorum 

Large Wedge Pea Erect shrub; to 1 m  

Grevillea buxifolia Grey Spider Flower Erect to spreading shrub; 0.5 
– 2 m 

spring - summer 

Lomandra glauca Pale Mat-rush Ground Cover  

Lomandra multiflora Many-flowered Mat-
rush 

Ground Cover spring - summer 

Petrophile pulchella Conesticks Shrub; to 3 m Year round 

Phyllota phylicoides Heath Phyllota Erect shrub; to 1 m spring - summer 

Pimelea linifolia Slender Rice Flower Shrub; to 1.5 m spring 

Pultenaea tuberculata Wreath Bush-Pea Erect to spreading shrub  

Pultenaea linophylla  Erect to spreading shrub  

Telopea speciosissima Waratah Shrub; to 3 m autumn - winter 

Tetrarrhena juncea Wiry Ricegrass Ground Cover summer 
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Appendix 2 

Table 8 Timing of seed collection for Duffys Forest EEC species 

Species Name Common Name Months Seed Collected 

Acacia linifolia White Wattle Early November – Late December 

Acacia myrtifolia Red-stemmed Wattle Early September – Late December 

Acacia suaveolens Sweet Wattle Early September – Mid December 

Allocasuarina littoralis Black She-oak Year round 

Angophora costata Smooth-barked Apple Late December – Early February 

Anisopogon avenaceus Oat Speargrass December 

Austrostipa pubescens Speargrass December 

Banksia ericifolia Heath-leaved Banksia April - October 

Banksia serrata Old-man Banksia Year round 

Banksia spinulosa Hair-pin Banksia Year round 

Billardiera scandens Hairy Apple Berry January 

Boronia ledifolia Showy Boronia Mid November – Late March 

Bossiaea obcordata Spiny Bossiaea December 

Brunoniella pumilio Dwarf Brunoniella September – February  

Ceratopetalum gummiferum Christmas Bush Early January – Late February 

Corymbia gummifera Red Bloodwood February - September 

Dampiera stricta Dampiera January – March  

Dianella caerulea Blue Flax-lily Early November – Late February 

Dodonaea triquetra Large-leaf Hop-bush Early November – Early January 

Epacris pulchella Wallum Heath Usually grown from cuttings 

Eucalyptus capitellata Brown Stringy-bark Mid September – Late March 

Eucalyptus haemastoma Broad-leaved Scribbly Gum February - September 

Eucalyptus oblonga Sandstone Stringybark February - September 

Eucalyptus sieberi Silvertop Ash Year round 

Gonocarpus teucrioides Germander Raspwort Usually grown from cuttings 

Grevillea linearifolia Linear-leaf Grevillea Early October – Late February 

Hakea dactyloides Finger Hakea Year round 
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Hakea sericea Needlebush Year round 

Hakea teretifolia Needlebush Year round 

Hibbertia bracteata  Late November – Early January 

Imperata ctlindrica Blady Grass December - March 

Hovea linearis Hovea Mid – Late December 

Lambertia formosa Mountain Devil Year round 

Lasiopetalum ferrugineum Rusty Velvet-bush Early October – Late December  

Lepidosperma laterale Variable Sword-sedge August 

Leptospermum trinervium Slender Tea-tree Year round 

Lomandra longifolia Spiny-headed Mat-rush Late December – Late January 

Lomandra obliqua Mat-rush Late December – Late January 

Lomatia silaifolia Crinkle Bush May 

Micrantheum ericoides Micrantheum September – December 

Pultenaea daphnoides Large-leaf Bush-pea Early December – Early January 
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Appendix 3 

Table 9 Native species suitable for seed collection and revegetaion for generic landscaping usage 

Species Name Common Name Months Seed Collected 

Acaia parramattensis Pararamatta Wattle Tree; to 15 m 

Alphitonia excelsa Red Ash Tree; to 20m 

Callitris endlicheri Black Callitris Tree; 5 - 15 m 

Corymbia maculata Spotted Gum Tree; to 40 m 

Elaeocarpus reticulatus Blueberry Ash Tree; to 30 m 

Eucalyptus pilularis Blackbutt Tree; to 40 m 

Eucalyptus saligna Sydney Blue Gum Tree; to 50 m 

Eucalyptus umbra Broad-leaved White Mahogany Tree; to 30 m 

Eustrephus latifolius Wombat Berry Scrambler 

Glochidion ferdinandi Cheese Tree Tree; to 15 m 

Goodenia hederacea Ivy Goodenia Shrub; to 1 m 

Hakea dactyloides Finger Hake Shrub; to 2 m 

Microlaena stipoides Weeping Grass Groundcover 

Oplismenus aemulus  Groudcover 

Polyscias sambucifolia Elderberry panax Shrub; to 5m  

Themeda australis Kangaroo Grass Groundcover 
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Appendix 4 
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