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Disclaimer

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. This report and all information
contained within is rendered void if any information herein is altered or reproduced without the permission of Narla Environmental. Unauthorised use of this document in any form
whatsoever is prohibited.

This report is invalid for submission to any third party or regulatory authorities while it is in draft stage. Narla Environmental Pty Ltd will not endorse this report if it has been submitted to
the consent authority while it is still in draft stage. This document is and shall remain the property of Narla Environmental Pty Ltd. The sole purpose of this report and the associated services
erformed by Narla Environmental was to undertake a Biodiversity Development Assessment in association with a State Significant Development (SSD) in accordance with the scope of
services set out in the contract between Narla Environmental and the client who commissioned this report. That scope of services, as described in this report, was de

who commissioned this report.

1a will be unavoidably constrained in a number of respects. In an effort to mitigate those constraints, we applied the precautionary principle described in the
methodology section of this report to develop our conclusions. Our conclusions are not therefore based solely upon conditions encountered at the site at the time of the survey. The passage
of time, manifestation of latent conditions or impacts of nt data analysis, and re-evaluation of the data, findings,

eloped with the client
£

Any survey of flora and faun

fi

uture events may require further examination of the project and subsequer
observations and conclusions expressed in this report. Narla Environmental has prepared this report
thoroughness of the consulting profession, for the sole purpose described abc

report. For the reasons outlined above, however, no other warranty or gu

in accordance with the usual care and

ve and by reference to applicable standards, guidelines, procedures and practices at the date of issue of this

arantee, whether expressed or implied, is made as to the data, observations and findings expressed in this repor:
to the extent permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings. No responsibility is accepted by Narla Environmental for use of any part of this report in
any other context. The review of legislation undertaken by Narla Environmental for this project does not constitute an interpretation of the law or provision of legal advice. This report has
not been developed by a legal professional and the relevant legislation
should be consulted and/or legal advice sought, where appropriate, before applying the information in particular circumstances. This report has been prepared on behalf of, and for the
exclusive use of, the client who commissioned this report, and is subject to and issued in accordance with the provisions of the contract between Narla Environmental and the client who
commissioned this report. Narla Environmental accepts no liability or respon ity whatsoever for, or in respect of, any use of, or reliance upon, this report
Environmental Pty Ltd has completed this assessment in accordance with the relevant federal, state and local govern,

guidelines. Narla Environmenta

by any third party. Narla
nt I

ment legislation as well as current industry best practices including
tal Pty Ltd accepts no liability for any loss or damages sustained as a result of reliance placed upon th

is report and any of its content or for any purpose other
than that for which this report was intended.

www.narla.com.au

NARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
environmental

Upper Australia Exhibit at Taronga Zoo, Sydney | 2


http://www.narla.com.au/

Report Certification

Works for this report were undertaken by:

Staff Name Position

Narla Environmental —

Jack Tatl
Bs acH @ i’th General Manager / Senior Ecologist
¢ (Hons) Accredited Biodiversity Assessor (BAAS21006)
Emily Ri Narla Environmental —
ity RiX Project Manager / Ecologist
BSc (Hons)
Accredited Biodiversity Assessor (BAAS19070)
Chris Moore Narla Environmental —
BbioCon Project Manager / Ecologist
Sarah Cardenzana Narla Environmental —
BenvSc Ecologist
Document Control
Revision Document Name Date Internal Document Review

Biodiversity Development Assessment Report
Draft v1.0 (BDAR) for the Upper Australia Exhibit at Taronga 08/07/2020
Z00, Sydney

Christopher Moore

Alexander Graham

Biodiversity Development Assessment Report

N . . Jack Tatler
Final v1.0 (BDAR) for the Upper Australia Exhibit at Taronga 4/11/2020 Emily Ri
mily Rix
Zoo, Sydney Y
Biodiversity Development Assessment Report
Final v2.0 (BDAR) for the Upper Australia Exhibit at Taronga 26/03/2021 Sarah Cardenzana
Zoo, Sydney
Biodiversity Development Assessment Report )
Chris Moore
Final v3.0 (BDAR) for the Upper Australia Exhibit at Taronga 18/06/2021
Jack Tatler
Zoo, Sydney

Biodiversity Development Assessment Report
) (BDAR) for the Upper Australia Exhibit at Taronga ]
Final v4.0 ) ] - 11/11/2021 Chris Moore
Zoo, Sydney (including the assessment of additional

trees for removal as part of an SSDA modification).

Biodiversity Development Assessment Report
) (BDAR) for the Upper Australia Exhibit at Taronga ]
Final v5.0 ) ] B 30/11/2021 Chris Moore
Zoo, Sydney (including the assessment of additional

trees for removal as part of an SSDA modification).

MANARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
environmental Upper Australia Exhibit at Taronga Zoo, Sydney | 3



Revision Document Name Date Internal Document Review

Biodiversity Development Assessment Report

(BDAR) for the Upper Australia Exhibit at Taronga Chris Moore
21/03/2022

Final v6.0
Z00, Sydney (including the assessment of additional

trees for removal as part of an SSDA modification).

As the accredited assessor, | Jack Tatler, certify that:

The information presented in this report is a true and accurate record of the study findings in the opinion

of the authors.

[er

Dr Jack Tatler
General Manager — Senior Ecologist
Accredited Biodiversity Assessor (BAAS 21006)

Narla Environmental Pty Ltd

AN ARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
Upper Australia Exhibit at Taronga Zoo, Sydney | 4

environmental



Table of Contents

NN [ 414 o Yo [¥ ot {0 o KPP PPUPPPRPUPPRR 11
1.1 L 1T TP 11
1.2 The Proposed DEVEIOPMENT ...civiiiiiiiie ettt st sa e e sabe e st e e sabeesabeesabeesabeesabeesabaesaseens 11
13 Site LOCAtion and DESCIIPLION ..o..iiiiiiiiiieiiit ettt ettt ettt e sbe e s sbee s be e s bt e sbeesbeesbaeenseesans 12
14 Sources Of INfOrmMation USEd .......ccc.eiiiiiiiiiiiieiit ettt et e saee e 17
1.5 ATM AN APPIOGCN .ttt e sa e st e e st e s it e st e e st e s bt e eabeesbeeearee s 18

R I o Vo [ or- o LI =T | AU =SSP 19
2.1 IBRA bioregion and SUDIEZION .......coouiiiiiiiiiiieee et e 19
2.2 Topography, E0I0Y aNd SOIIS ..cccuiiiiiiiee e sre e e s e e et a e e s naee e e sareeeeas 19
2.3 [ A7 [ o] o= 4V OO PP PPRR 19

3. NatIVE VEgetation .o e e r e e e e 23
3.1 Plant COMMUNILY TYPES .ueiiuiiieiieiiieeieesiee et e st e siee s be e s bt esabeesbeessbeesbeeeabeesbaesbeesstesnsteessseensseessseensens 23

3.1.1  Historically Mapped VEZELAtioN .......cccuiiiiiiieieiiie ettt e st e e s eaare e e s ba e e e eara e e e eanaeas 23
3.1.2  Plant Community Types Identified within the Subject Land.........cccccviviiiiiiriiiiicie e, 23
3.1.3  PCT SElECHION PrOCESS ...eeiuiiieiieeiit ettt ettt ettt ettt ettt ettt e sbe e s bt e e sate s bt e s bt e s b e s bt e sbaeesseesbeeenneenane 23
3.1.4  Vegetation Integrity SUIVEY (VIS) PIOTS ....couiiiieieiie ettt st s 32
3.2 ASSESSING PAtCR SIZE..ciuiiiiiiieiiiee ettt sttt st e st s e et s b e e b sbeeearee s 33
3.1 Native Vegetation Cover & Habitat CONNECLIVILY ...oovviiiriiiiiiiiirieiiir e 33

N U (€= 1 (=Y T=To Y o= o] 1= 36
4.1 Candidate ECOSYStem Credit SPECIES .....civviii ittt ettt st e e st e e st e e s sbae e e sbeeeessabeeeseanee 36
4.2 Candidate Species Credit SPECIES SUMMAIY ......ciiiiiiiii ittt ettt e e sree e et eseire e e ssabeeessbeeeesanee 37
4.3 Targeted SPECies Credit SUMNVEYS ... .ui ettt ettt ettt st e e et e s et e e e st e e e sabeeessasbeeesbbeeeeas 43

4.3.1  FauNa SPECIES Credit SUMNVEY ..ocuuiiiiieiee et cetee e sttt e e et e e ete e e s tae e e e satee e ssaaeeeesbaeeeenntaeesenseeeesnnseeeenn 43
4.3.2  FlOra SPECIES CreTit SUMVEY ....cccviiiiieiie et ecetee e stte e e ste e e eete e e s tae e e e satee e ssaaaeaesbaeeesnntaeesenseeaesnseeennn 44
4.4 Yo J Lol 1= o117 o T o TSRS 44

5. Avoid and Minimise IMPactS........cceeeiiuriiiieeee e eccceiree e e e e e s eessrer e e e e e e e e esnnnaeeeeeaeeeeannns 47
51 Impact Mitigation and Minimisation IMEASUIES ........c.ceevueeriiieeriieniiie ettt ettt et 47

T 11 ] o 1= ot YU 010 4 =1 V2P PPPP 51
6.1 IMpacts 0N Native Vegetation ....... ..ot e e s e e e e e e s eeee e e e e e 51
6.2 IMPACts ON ThreateNEd SPECIES ..cccuviiii ittt sttt e e st e e saba e e s st ee e s sabaeeseaneeas 53
6.3 Serious and Irreversible IMPaCs (SAIL) ..cocuiiiie e st e e e e sbe e s sbeesbeessreeenes 53
6.4 (014 o T=T o o'oY o = Yot £ U UPUPN 54

L 90 R 1 Vo [T =Tt fl [ ' Y= T 3 SRR 54
6.4.2  Prescribed and UNCertain IMPactS......ccuviiciieeeiiiee e sciee e et eeetee e st e e e sste e e seanne e e ssaeeeenneeesnnneas 61
6.5 Other Relevant Legislation and Planning POIICIES .........cccuiiiiciirieiii et e e 64
AN ARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
N environmental Upper Australia Exhibit at Taronga Zoo, Sydney| 5



6.5.1 Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005..........cccceeeveeveeiiieeennenns 64

6.5.2  State Environmental Planning Policy (Koala Habitat Protection) 2021 ........ccccccevvievviinneeniineenieennns 64
6.5.3  State Environmental Planning Policy No 19—Bushland in Urban Areas .......c.ccccovevevvievneensieeneennns 65
6.5.4  State Environmental Planning Policy (Coastal Management) 2018 .........cccccevviviniennieenneenneeeneennns 65

6.6 Biodiversity Offset Credit REQUINEMENTS ...c.eiviiiiiieiiieeiee ettt sab e e saee e saeeenaeas 66
6.6.1 Offset Requirement for ECOSYSTEM Credits ......ooiuiiiiiiiieiiiieieeete ettt 66
6.6.2 Offset Requirement for SPECIEs Cradits ....cuuiiiiiiiiiriiei ettt e e ssbe e s saeaeas 66

A (=1 =T 1= g ol =S SSPR 67
S T Y o] o<1 g To | ol =TS RSPRR 69

Figures

Figure 1. Location of the Subject Land within the SUbJect Property. ... 13
Figure 2. The proposed development (Lahznimmo Architects 2021) .......ccooviiiiiriiiiceeeee e 14
Figure 3. Proposed removal (infill) of the man-made wetland ponds .........cccooveoiiiiiice e 15
Figure 4. Location Of The SUDJECT LA .....o.iii ittt ettt ettt n e neeneenes 16
Figure 5. IBRA Bioregion and Subregion of the Subject Property, Subject Site, and within a 1500m buffer. ........ 20
Figure 6. Acid sulfate soil risk within the 1500m BUFfEr. . ....c..ooiiii e 21
Figure 7. Rivers and streams (with associated riparian buffers) occurring within the 1500m buffer..................... 22
Figure 8. Vegetation Proposed for Removal within the Subject Land ..o, 31
Figure 9. Native vegetation within the 1500m BUFfEr........c.oo e 34
Figure 10. Patch size and habitat connectivity within a 1500m buffer surrounding the Subject Land................... 35
Figure 11. BioNet Records within the Subject Property (DPIE 2020). .....ooiiiiiiiiiiieiiae ettt 42
Figure 12. Southern Myotis TargetEd SUIVEY. c...covi ittt ettt et e ete e be e e e etbe et aas 45
Figure 13. Southern Myotis SPECIES POIYEON ....iiuiiiiiiiie ettt ettt aneaneeneaneans 46
Figure 14. Man-made wetland ponds proposed for remMoVval..... ..o 63

Tables

Table 1. Area limits for application of small area development threshold on land not shaded on the biodiversity

values map. Dark border indicates clearing threshold relevant to this report........cccccoviiiiiici e, 11
Table 2. Selection Criteria for Selection of BEST-Fit PCT. .....ccoviiiiiiiiiicecee e 23
Table 3. PCT Selection Criteria. Dark border indicates the selected PCT ..o 24
Table 4. Vegetation identified within the Subject Land: PCT 1778 ... 27
Table 5. Vegetation integrity scores for each identified ZONE. ........cc.ooiiiioiiii i 32
Table 6. Candidate ecosystem credits predicted to occur within the Subject Land. ..........ccoovieiiiiiiicie 36

ERNARLA Biodiversity Development Assessment Report (Streamlined Assessment) —

NY environmental Upper Australia Exhibit at Taronga Zoo, Sydney ' 6



Table 7. Candidate Fauna Credit Species predicted to occur within the Subject Land.........ccccooooiiiiiiiiiiiiiiice 37

Table 8. Candidate Flora Credit Species predicted to occur within the Subject Land ...........cccooovioiiiiiiicieee 41
Table 9. Threatened Fauna species identified with potential to occur within the Subject Land. ............cccooenee. 43
Table 10. Microbat targeted survey effort undertaken within the Subject Land.........ccoooviiviiiiiiiii, 43

Table 11. Table of measures to be implemented before, during and after construction to avoid and minimise the

IMPACES OF TN PIOJECE. 1ttt ettt ettt et e e bt be e st e eteebeesbeeteesbeesbeensesbeesbenne e 47
Table 12. Trees proposed for removal (as per approved SSDA). ......c.iiiiiiiiie ittt 51
Table 13. Trees proposed for removal (as per SSDA ModifiCation)........cc.covviiiiiioiicecee e 52

Table 14. Trees that may require removal (as per SSDA modification). As a precaution, this report presumes the

FEMOVAl OF Th@SE LrEES. ...ttt ettt ettt ettt ane e 53
Table 15. Indirect impacts associated with the proposed development. .........cc.ooviiiiiiii e 54
Table 16. Prescribed and uncertain impacts associated with the proposed development..........ccccooiviiiniiinnnn. 61
Table 17. Ecosystem credits required to offset the proposed development. ... 66
Table 18. Species credits required to offset the impacts associated with the proposed development. ................ 66

Plates

Plate 1. Representative photos of Vegetation Zone 1 (Moderate Condition) within the Subject Land. ............... 29
Plate 2. Representative photos of Vegetation Zone 2 (Low Condition) within the Subject Land. ......................... 30
/\ NARLA Biodiversity Development Assessment Report (Streamlined Assessment) —

Y/ environmentat Upper Australia Exhibit at Taronga Zoo, Sydney | 7



Acronym/ Term
Accredited
Biodiversity

Assessor
BAM
BAMC
BC Act
BDAR

Biodiversity credit
report

Biodiversity Offsets

Biodiversity values

BOS
CEEC
DPIE

Ecosystem credit

EEC
EPBC Act
ha
HTE
IPA
km
LGA

Locality
m
MNES

Native Vegetation

NSW
OEH
OPA
PCT
Proposal
SAll

SAll entity

SEPP

CONARLA

environmental

Glossary

Definition

Individuals accredited by the Department of Planning, Industry and Environment (DPIE)
to apply the Biodiversity Assessment Method.

The NSW Biodiversity Assessment Method

The NSW Biodiversity Assessment Method Calculator

New South Wales Biodiversity Conservation Act 2016

Biodiversity Development Assessment Report

The report produced by the Credit Calculator that sets out the number and class of
biodiversity credits required to offset the remaining adverse impacts on biodiversity
values at a development site, or on land to be biodiversity certified.

Management actions that are undertaken to achieve a gain in biodiversity values on
areas of land in order to compensate for losses to biodiversity from the impacts of
development.

The composition, structure and function of ecosystems, including threatened species,
populations and ecological communities, and their habitats.

NSW Biodiversity Offset Scheme

Critically Endangered Ecological Community

NSW Department of Planning, Industry and Environment (formerly OEH)

The class of biodiversity credit that relates to a vegetation type and the threatened
species that are reliably predicted by that vegetation type (as a habitat surrogate).
Endangered Ecological Community

Environment Protection and Biodiversity Conservation Act 1999

Hectare

High Threat Exotic

Inner Protection Area

Kilometre

Local Government Area

The area within a 10km radius of the Subject Land. The same meaning when describing
a local population of a species or local occurrence of an ecological community.

Metres

Matters of National Environmental Significance

Means any of the following types of plants native to New South Wales:(a) trees
(including any sapling or shrub), (b) understorey plants, (c) groundcover (being any type
of herbaceous vegetation), (d) plants occurring in a wetland.

The State of New South Wales

Office of Environment and Heritage (now DPIE)

Outer Protection Area

NSW Plant Community Type

The development, activity or action proposed.

Serious and Irreversible Impacts

Species and ecological communities that are likely to be the subject of serious and
irreversible impacts (SAlls)

State Environmental Planning Policy

Biodiversity Development Assessment Report (Streamlined Assessment) —
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Acronym/ Term

Species credit

SSD
Subject Land
Subject Property

Threatened species,
populations and
ecological
communities

TPZ

VIS Plot

CONARLA

environmental

Definition

The class of biodiversity credit that relate to threatened species that cannot be reliably
predicted to use an area of land based on habitat surrogates. Species that require
species credits are listed in the Threatened Biodiversity Data Collection.

State Significant Development

The footprint of the proposed activity.

Taronga Zoo Sydney; 2A Bradleys Head Road Mosman 2088 (Lot 22/-/DP843294)

Species, populations and ecological communities specified in Schedules 1 and 2 of the
BC Act 2016.

Tree Protection Zone: A specified area above and below ground and at a given distance
from the trunk set aside for the protection of a tree’s roots and crown to provide for
the viability and stability of a tree to be retained where it is potentially subject to
damage by development

Vegetation Integrity Survey Plot in accordance with the BAM Methodology
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Executive Summary

Narla Environmental Pty Ltd was commissioned by Taronga Conservation Society Australia to prepare this
Biodiversity Development Assessment Report (BDAR). This BDAR will accompany an Environmental Impact
Statement (EIS) as part of the Secretary’s Environmental Assessment Requirements (SEARs) for the proposed
redevelopment of the Upper Australia Exhibit at Taronga Zoo Sydney. The proposed development is located at 2A
Bradleys Head Rd, Mosman NSW 2088 (Lot 22/-/DP843294; hereafter referred to as the ‘Subject Property’).

This BDAR has been prepared by Narla Environmental to identify the potential impacts of the proposed
development on biodiversity values. The BDAR was produced using the ‘Streamlined Assessment Module’ as it
does not exceed the area clearing threshold for small area developments as outlined in the Biodiversity
Assessment Method (OEH 2017a).

The proposed development includes the modification and development of existing enclosures to facilitate the
proposed development which covers an area of approximately 0.44ha (the ‘Subject Land’). The proposed
development has been positioned to minimise impacts on native vegetation and habitat as much as possible. The
majority of the proposed development is to be located within historically cleared land which over time has been
modified by the creation of animal enclosures comprised of man-made structures and planted, landscaped
vegetation.

The proposed development is expected to impact upon one (1) Plant Community Type (PCT): PCT 1778 - Smooth-
barked Apple - Coast Banksia / Cheese Tree open forest on sandstone slopes on the foreshores of the drowned river
valleys of Sydney. Six (6) ecosystem credits for PCT 1778 are required to be offset to mitigate impacts upon
biodiversity as a result of the proposed development. Five (5) species credits are required for Myotis
macropus (Southern Myotis).

In order to avoid and minimise potential impacts of the proposal on local biodiversity values, a series of mitigation
and management measures have been identified to be implemented in accordance with the Construction
Environmental Management Plan (CEMP) produced for the site. This includes assigning an experienced, suitably
qualified and licenced wildlife expert (Ecologist or Zoo Keeper) to undertake pre-clearing survey, dewatering
supervision of the wetland ponds, and clearing supervision all vegetation in relation to the proposed
development.

MANARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
environmental Upper Australia Exhibit at Taronga Zoo, Sydney | 10



1.  Introduction

1.1 Overview

Narla Environmental Pty Ltd (Narla) was commissioned by Taronga Conservation Society Australia (‘the
proponent’) to prepare this Biodiversity Development Assessment Report (BDAR). This BDAR will accompany an
Environmental Impact Statement (EIS) as part of the Secretary’s Environmental Assessment Requirements (SEARs)
for the proposed redevelopment of the Upper Australia Exhibit at Taronga Zoo Sydney. The proposed
development is located at 2A Bradleys Head Rd, Mosman NSW 2088 (Lot 22/-/DP843294; hereafter referred to
as the ‘Subject Property’).

The proposed development is comprised of the construction of a new tree house and the installation of new paths
and landscaping in the design of the new macropod and koala exhibits.

The Upper Australia Exhibit redevelopment is a State Significant Development (SSD). Part 4, Division 4.1 of the
Environmental Planning and Assessment Act 1979 (EP&A Act) establishes the assessment framework for SSD’s.
The preparation of this BDAR is in response to Item 14 ‘Biodiversity’ of the SEARs issued for the EIS by the NSW
Department of Planning, Industry and Environment (DPIE 2020).

This BDAR has been prepared as a ‘Streamlined assessment module- small area development that requires
consent’ as it does not exceed the area clearing threshold for small area developments as outlined in the
Biodiversity Assessment Method (BAM) (OEH 2017a; Table 1). Narla have produced this report in order to assess
any potential impacts to biodiversity associated with the proposal and recommend appropriate measures to
mitigate these impacts that are in line with the requirements of the Consent Authority.

Table 1. Area limits for application of small area development threshold on land not shaded on the biodiversity
values map. Dark border indicates clearing threshold relevant to this report.

Maximum area limit for application of the small area

Minimum lot size associated with the property -

Less than 1ha <lha

Less than 40ha but not less than 1ha <2ha
Less than 1000ha but not less than 40ha <5ha
1000ha or more <10ha

1.2 The Proposed Development

The Subject Land covers a small area (0.44ha) within the Subject Property (Figure 1). Vegetation within the Subject
Land is largely comprised of planted vegetation that is subject to landscaping, regular maintenance and historic
clearing for the purpose of creating suitable animal enclosures and wetlands. The development proposal within
the Subject Land is displayed in Figure 2 and has been designed in a way that will minimise potential impacts on
biodiversity where possible.

The proposal seeks to redevelop the Upper Australia Precinct which will upgrade existing exhibits on site including
Nocturnal House, avian wetlands and the commercial Koala Encounters venue. The Upper Australia Precinct will
continue to display critically endangered Australian animals that form part of Taronga's wildlife conservation,
public education and awareness programs (Urbis 2020).

AANARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
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Specifically, the SSDA seeks consent for (Urbis 2020):

«  Demolition of Avian Wetland Ponds and partial demolition of Nocturnal House and the Ropes Course.
Construction of three main exhibits:

o The existing Nocturnal House building will be retained and undergo a major refurbishment to create
an immersive experience for guests, including new exhibit design and layout, and reconfiguration of
the southern entrance to provide a separate entrance and exit point improving the overall
accessibility of the subterranean building for visitors and staff. The refurbishment of Nocturnal
House will provide Taronga Zoo with a more innovative and immersive space to display nocturnal
Australian animals.

o A Koala Treehouse and tree walk will be constructed to provide guests with a more naturalistic
experience to experience koalas at their natural sitting height and will permit relatively close access
for photographs, while providing koala containment and avoiding physical interaction between
guests and koalas. An elevated walkway located approximately 3-4 metres above the ground will be
constructed within existing trees, the area will be supplemented with additional trees to create a
forest. This will be located in the same vicinity as the existing koala facility along Bradley's Head
Road. The Treehouse itself will allow a shaded space to sit and rest along with commercial
opportunities and bathroom facilities. A key function for the Treehouse is to contain the ticketing
for Koala Encounters along with a small gift shop. Internal zoo access to the Ropes Course will also
be provided from this building.

o The current Macropod walkthrough will be extended to include the existing wetland area on the
northern perimeter of the precinct. The topography is to be retained and the exhibit will be heavily
landscaped to enhance the presentation and welfare of the various quintessential Australian
animals, such as kangaroos, wallabies and emus that will be housed in this large open range exhibit.

«  Creation of a new Western pavilion which will provide the formal entrance to the Precinct and will be
visible from the main entrance of the Zoo to guide visitors into the Upper Australia Precinct.

«  Creation of the Escarpment Walk and Southern Link to provide an accessible path of travel from the
Treehouse to Nocturnal House and Dingo Road, allowing guests to continue on to the lower part of the
zoo. The large ramped walkway will descend the steep site providing a path which showcases the koala
exhibit from multiple vantage points. Shaded seating is provided to the west of this exhibit for guests to
gather during the scheduled exhibit koala talks by keepers.

Upgrades to back of house facilities for animal care.

Additional toilets and amenities for staff and visitors.

Other supporting infrastructure and walkways including a new fence is proposed within the site
boundary along Bradleys Head Road to improve acoustic and visual privacy to animals.

Excavation works including cut and fill along the western boundary of the Avian Wetlands Ponds and the
southern boundary of the Precinct.

Augmentation and extension of existing electrical, mechanical, hydraulic, stormwater and dry fire
systems.

Landscaping works including the removal of 55 trees and the potential removal of an additional 2 trees.

It is also proposed to provide emergency access to the precinct in the location of the Platypus House which is to
be demolished as part of a separate Local Crown DA (Urbis 2020).

1.3 Site Location and Description

The Subject Property is situated within the suburb of Mosman within the Mosman Council Local Government Area
(LGA), covering an area of approximately 28 ha on land zoned as ‘SP1 - Special Activities: Zoological Gardens’. The
Subject Property is situated within the northern area of Bradleys Head, and is surrounded by Sydney Harbour
National Park on the eastern and southern boundaries, and low density residential to the north (Figure 4).

MANARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
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Subject Property & Subject Land

= —— Subject Property

C— Subject Land

Date: 21/10/2021 N
Coordinate System: GDA94 MGA Zone 56 @
Data Source: NSW SEED Porta
Image Source: Nearmap Australia Pty Ltd [April 2020]
Figure 1. Location of the Subject Land within the Subject Property.
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1.4 Sources of Information Used

A thorough literature review was undertaken to gain an insight into the ecology and applicable legislation within

A thorough literature review was undertaken to review the ecology within the locality and the Mosman Local

Government Area (LGA). Relevant data and literature reviewed in preparation of this report included:

Relevant State and Commonwealth Databases:

o Atlas of Living Australia Spatial Portal (ALA 2020)

o NSW BioNet. The website of the Atlas of NSW Wildlife (DPIE 2020a)
o NSW Bionet. Threatened Biodiversity Data Collection (DPIE 2020b)
o NSW BioNet Vegetation Classification System (DPIE 2020c)

o  Protected Matters Search Tool (DAWE 2020)

o NSW Biodiversity Values Map (DPIE 2019)

Relevant State and Commonwealth Datasets:

o NSW Government Spatial Services: Six Maps Clip & Ship (NSW Government Spatial Services 2019)
o NSW State Environmental Planning Policy (Coastal Management)

o NSW State Environmental Planning Policy No. 19—Bushland in Urban Areas (SEPP 19)

o NSW State Environment Planning Policy (Sydney Harbour Catchment) 2005

Vegetation Mapping:

o  The Native Vegetation of the Sydney Metropolitan Area and Vegetation Information System (VIS)
3.1 (OEH 2016a)

NSW State Guidelines:

o  Biodiversity Assessment Method (OEH 2017a)

o  Biodiversity Assessment Method Calculator (BAMC) (OEH 2019a)

o  Biodiversity Assessment Method Operation Manual — Stage 1 (OEH 2018)

o  Biodiversity Assessment Method Operation Manual — Stage 2 (OEH 2019b)

o NSW Guide to Surveying Threatened Plants (OEH 2016b)

o  Biodiversity Offsets and Agreement Management System (BOAMS) (DPIE 2020)

Council Documents:

o Mosman Local Environmental Plan (LEP) 2013
o Mosman Development Control Plan (DCP) 2013
o Weeds Declared in the Greater Sydney Region (DPI 2019)

Preparation of this BDAR also involved the review of the following accompanying project documents:

Upper Australia Exhibit —Site Plan (Drawing A-DA-2-02) (Lahznimmo Architects 2021)

Upper Australia — Tree Survey Report (Sydney Arbor Trees 2020);

Arboricultural Impact Assessment, Upper Australia Project (Sydney Arbor Trees 2021a & 2021b).
Planning Secretary’s Environmental Assessment Requirements (SEARs) (DPIE 2020)

Online databases and literature review were utilised to gain an understanding of the natural environment and

ecology of the Subject Land and its surrounds to an area of approximately 10 km?2. Searches utilising NSW

Wildlife Atlas (BioNet) and the Commonwealth Protected Matters Search Tool were conducted to identify

current threatened and migratory flora and fauna records within a 10km? search area centred on the Subject

Land. These data were used to assist in establishing the presence or likelihood of any such ecological values as

occurring on or adjacent to the Subject Land, and helped inform our Ecologist on what to look for during the site

assessment.
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Soil landscape and geological mapping was examined to gain an understanding of the environment on the Subject
Land and assist in determining whether any threatened flora or ecological communities may occur there
(Chapman et al. 2009)

1.5 Aim and Approach
This report has been prepared in accordance with the BAM (OEH 2017a) and aims to:

Describe the biodiversity values present within the Subject Land, including the extent of native
vegetation, vegetation integrity and the presence of Threatened Ecological Communities (TECs);
Determine the habitat suitability within the Subject Land for candidate threatened species;

«  Prepare an impact assessment in regard to potential impacts of the proposed development on
biodiversity values, including potential prescribed impacts and SAlls within the Subject Land;

«  Discuss and recommend efforts to avoid and minimise impacts on biodiversity values; and
Calculate the biodiversity credits (i.e. ecosystem credits and species credits) that measure potential
impacts of the development on biodiversity values. This calculation will inform the decision maker as to
the number and class of offset credits required to be purchased and retired as a result of the proposed
development.

AN ARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
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2. Landscape Features

2.1 IBRA bioregion and subregion

The Subject Land occurs within the ‘Sydney Basin’ Interim Biogeographic Regionalisation (IBRA) 7 for Australia,
specifically occurring within the ‘Pittwater’ IBRA 7 Subregion (Figure 5).

2.2 Topography, geology and soils

The Subject Land is mapped as occurring on the Gymea/Lambert Soil Landscapes, in which the landscapes are
typically characterised by undulating to rolling rises and low hills on Hawkesbury Sandstone. The Gymea soil
landscape occurs extensively throughout the Hornsby Plateau and along the foreshores of Sydney Harbour and
the Parramatta and Georges Rivers. Examples include areas of Northbridge, Forestville, Drummoyne, Balmain,
Arcadia and Berrilee. The underlying geology is typical of Hawkesbury Sandstone, which is a medium to coarse-
grained quartz sandstone with minor shale and laminite lenses. Soils are shallow to moderately deep (30-100 cm)
Yellow Earths and Earthy Sands on crests and inside of benches; shallow (Siliceous Sands on leading edges of
benches; localised Gleyed Podzolic Soils and Yellow Podzolic Soils on shale lenses; shallow to moderately deep
(<100cm) Siliceous Sands and Leached Sands along drainage lines (Chapman et al. 2009).

The Subject Land did not contain any areas of geological significance, such as karsts, caves, cliffs or crevices.

The Subject Land and is not mapped as occurring on acid sulfate soils nor mapped as having risk/ probability of
exhibiting occurrence of acid sulfate soils. There is a small area of land within the 1500m buffer that is mapped
as having a low probability of occurrence of acid sulfate soil risk (Figure 6).

2.3 Hydrology

No natural watercourses are located within the Subject Land; however, a series of man-made wetlands exist
within the Subject Land, which are part of the ‘wetland birds’ exhibit.

The Subject Land and the immediate surrounds (within the 1500 m buffer) do not contain any areas of native
vegetation identified as ‘Coastal Wetlands’ as per the State Environmental Planning Policy (Coastal Management)
2018.

MANARLA Biodiversity Development Assessment Report (Streamlined Assessment) —
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Figure 5. IBRA Bioregion and Subregion of the Subject Property, Subject Site, and within a 1500m buffer.
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Figure 6. Acid sulfate soil risk within the 1500m buffer.
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Figure 7. Rivers and streams (with associated riparian buffers) occurring within the 1500m buffer.
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3. Native Vegetation

3.1 Plant Community Types

3.1.1 Historically Mapped Vegetation

The Native Vegetation of the Sydney Metropolitan Area Version 2.0 (OEH 2016a) indicated the presence of two
(2) vegetation types within the Subject Land:

«  Urban Exotic / Native
Weeds and Exotics

No native Plant Community types (PCTs) were historically mapped within the Subject Land. However, in the
broader Subject Property and immediately adjacent surrounding areas the following PCT was historically mapped:

PCT 1778 - Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on sandstone slopes on the
foreshores of the drowned river valleys of Sydney

3.1.2 Plant Community Types ldentified within the Subject Land

Historically, the Subject Land has undergone development and the majority (if not all) of vegetation within the
Subject Land has been planted, however it is representative of a single locally-indigenous Plant Community Type
(PCT). Flora species assemblage, structure and landscape interpretation data collected from the site assessment
were compared against all potentially occurring PCTs in order to determine the most likely candidates that occur
within the Subject Land. Selection was undertaken using information and databases provided in the BioNet
Vegetation Classification System (DPIE 2020c).

A single PCT was assigned to vegetation within the Subject Land as the assessment is a streamlined assessment,
in which only the dominating PCT is assigned to vegetation. Best-fit PCT selection for the vegetation was
undertaken using information and databases provided in the BioNet Vegetation Classification System (DPIE
2020c).

The PCT identified within the Subject Land included the following:

PCT 1778: Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on sandstone slopes on the
foreshores of the drowned river valleys of Sydney

3.1.3 PCT Selection Process

The selection criteria outlined in Table 2 were used to develop the PCT shortlist.

Table 2. Selection Criteria for Selection of Best-Fit PCT.

Section Criteria Search Tool

IBRA Bioregion Sydney Basin

IBRA Subregion Pittwater

Vegetation Formation Dry Sclerophyll Forests (Shrubby sub-formation)

Dominant Upper Stratum Species  Eucalyptus botryoides
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This process delivered a number of potential PCTs, however only three (3) provided a match of more than two (2) criteria. The justification for the presence or absence of each
of these PCT’s within the Subject Land is provided in Table 3.

Table 3. PCT Selection Criteria. Dark border indicates the selected PCT.

Candidate PCT

Landscape
Position /
Geology

PCT 1775 - Smooth-barked

Apple - Old-man Banksia - Red | characteristic
Bloodwood open forest on
pleistocene sand dunes
around Sydney and the
Central Coast

Canopy

Characteristic
Shrub /
Groundcover

Characteristics (OEH 2016a)

One of several vegetation communities found on the large sand dunes
associated with the prominent headlands of the Sydney coastline. The
surface soil is generally deeply podsolised, inferring that the dune

systems upon which this forest grows have been stable for a long time.

These forests are found on the larger headland systems at Jibbon Head
near Bundeena, Kurnell and La Perouse. The massive dune systems that
once covered the Botany-Randwick area would have once supported a
network of these low-growing forests amongst the treeless sandplain
heaths.

Angophora costata; Banksia aemula; Banksia serrata; Corymbia
gummifera; Eucalyptus botryoides; Eucalyptus haemastoma, Eucalyptus
piperita;

Acacia longifolia; Acacia suaveolens; Banksia integrifolia; Banksia
serrata; Elaeocarpus reticulatus; Xylomelum pyriforme; Acacia ulicifolia;
Aotus ericoides; Banksia ericifolia subsp. ericifolia; Bossiaea
heterophylla; Breynia oblongifolia,; Leucopogon ericoides; Monotoca
elliptica; Dianella caerulea; Entolasia stricta; Gonocarpus teucrioides;
Imperata cylindrica var. major; Lepidosperma laterale; Lomandra
longifolia; Pomax umbellata,; Pteridium esculentum; Themeda australis;

Justification

This PCT was not chosen as the ‘best-fit’ PCT for
vegetation within the Subject Land.

In terms of the landscape position and geology,
the Subject Land is not situated on sand dunes;
the underlying geology is Hawkesbury Sandstone.

Although a number of the species within this PCT
were present, a higher number of characteristic
species were represented in other PCT’s.

In addition, the vegetation within the Subject Land
was lacking a number of diagnostic species in the
characteristic canopy layer, including Eucalyptus
haemastoma and Eucalyptus piperita.

GONARLA
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Candidate PCT

Characteristics (OEH 2016a)

Justification

PCT 1778 - Smooth-barked
Apple - Coast Banksia / Cheese
Tree open forest on sandstone

Landscape
slopes on the foreshores of Position /
the drowned river valleys of Geology

Sydney

Characteristic
Canopy

Characteristic

Found on sheltered sandstone slopes along the foreshores of Sydney’s
major waterways and coastal escarpments. It is restricted to sandstone
soils derived from either Hawkesbury or Narrabeen geology.

The distribution is coastal and requires a combination of low elevation
(between two and 45 metres above sea level) and mean annual rainfall
that exceeds 1100 millimetres per annum.

Banksia integrifolia; Eucalyptus botryoides;

Acacia longifolia; Allocasuarina littoralis; Breynia oblongifolia; Dodonaea
triquetra; Elaeocarpus reticulatus; Glochidion ferdinandi; Myrsine
variabilis; Notelaea longifolia; Pittosporum undulatum; Polyscias
sambucifolia; Dianella caerulea; Entolasia stricta,; Imperata cylindrica
var. major; Lepidosperma laterale; Lomandra longifolia; Microlaena

This PCT was chosen as the ‘best-fit" PCT for
vegetation within the Subject Land.

The Subject Land is situated on sheltered
sandstone slopes along the foreshores of Sydney’s
major waterways (Sydney Harbour) and coastal
escarpments. The underlying geology is
Hawksbury Sandstone.

The majority of the Subject Land is situated at an
elevation of approximately 70m above sea level,
which is approximately 25m above the elevation
of PCT 1778. However, this PCT has been
historically mapped as occurring within Sydney
Harbour National Park, which is directly adjacent
the Subject Land across Bradleys Head Road.

Grc?:r:gf:)o/ver stipoides var. stipoides; Poa affinis; Pratia purpurascens; Pteridium -
esculentum; Themeda australis; Xanthorrhoea arborea. Mean annual rainfall recorded at the closest
weather station (Sydney Botanic Gardens; which is
approximately 4.5km from Mosman) is 1226 mm.
PCT 1841: Smooth-barked The distribution of this forest is widespread though patchy across the This PCT was not chosen as the ‘best-fit’ PCT for
Apple - Turpentine - Blackbutt Sydney area. Typically it is situated in sandstone gullies and sheltered vegetation within the Subject Land.
tall open forest on enriched slopes enriched by clay material. This material is sourced from shale
sandstone slopes and gullies bands in the sandstone bedrock associated with Narrabeen sandstone | Vegetation within the Subject Land does conform
of the Sydney region. on the Pittwater escarpment or Hawkesbury sandstone in the Lane Cove to the general landscape position and geology; it
Landscape River valley. At other places the material is sourced from shale caps is situated at an elevation within the general
o situated on ridgelines above the creek. range, and falls within the mean annual rainfall.
Position / L .
However, soils within the Subject Land have
Geology

GONARLA
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Outcropping rocks and benches are common. It occurs at elevations
between 10 and 120 metres above sea level and mean annual rainfall of
850-1250 millimetres per annum.

A small disjunct location occurs in a shale-enriched gully near
Campbelltown.

typically been mapped as loamy sand, in contrast
to PCT1841 which is typically enriched in clay.

Furthermore, the vegetation within the VIS plots
typically had more floristic species represented in
PCT 1778 than 1841.

Biodiversity Development Assessment Report (Streamlined Assessment) —

Upper Australia Exhibit at Taronga Zoo, Sydney | 25



Candidate PCT Characteristics (OEH 2016a) Justification

Angophora costata; Eucalyptus botryoides; Eucalyptus pilularis;

Characteristi
aracteristic Eucalyptus piperita; Eucalyptus saligna,; Syncarpia glomulifera;

Canopy

Elaeocarpus reticulatus; Notelaea longifolia; Pittosporum undulatum;
Ceratopetalum apetalum; Dodonaea triquetra,; Allocasuarina torulosa;
Leucopogon lanceolatus var. lanceolatus; Glochidion ferdinandi;
Characteristic ' Polyscias sambucifolia; Pittosporum revolutum;, Breynia oblongifolia;
Shrub / Myrsine variabilis; Calochlaena dubia; Dianella caerulea,; Entolasia
Groundcover ' marginata,; Entolasia stricta; Gonocarpus teucrioides; Lepidosperma
laterale; Lomandra longifolia; Microlaena stipoides var. stipoides; Poa
affinis; Pseuderanthemum variabile; Pteridium esculentum.
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3.1.3.1 Vegetation Zones within PCT 1778

Within PCT 1778, two (2) vegetation zones were identified within the Subject Land that consisted of differing
condition classes:

« Zone 1: PCT 1778 — Low Condition
Zone 2: PCT 1778 — Moderate Condition

These vegetation zones are detailed in Table 4 and displayed in Figure 8.
Table 4. Vegetation identified within the Subject Land: PCT 1778.

PCT 1778 - Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on sandstone slopes on the
foreshores of the drowned river valleys of Sydney

Vegetation class Sydney Coastal Dry Sclerophyll Forests

Total area 0.26 ha

Description in VIS

Coastal Sandstone Foreshores Forest is found on sheltered sandstone slopes along the foreshores of Sydney’s
major waterways and coastal escarpments. It is an open forest with a moist shrub layer and a ground cover of
ferns, rushes and grasses. The flora of this community has a maritime influence given its exposure to prevailing
sea breezes. The canopy can be dominated by pure stands of smooth-barked apple (Angophora costata),
though more regularly this is found in combination with other tree species. Localised patches of bangalay
(Eucalyptus botryoides) and coast banksia (Banksia integrifolia) occur closest to the coast, whereas Sydney
peppermint (Eucalyptus piperita) and blackbutt (Eucalyptus pilularis) prefer more protected locations and in
the case of the latter some minor shale enrichment in the soil. A prominent layer of hardy mesic small trees
and shrubs is present. These include sweet pittosporum (Pittosporum undulatum), cheese tree (Glochidion
ferdinandi) and blueberry ash (Elaeocarpus reticulatus). In the suburban environment the proliferation of these
species in the understorey at long unburnt sites has generated considerable debate, particularly as there
appears to be strong correlation between time since fire and their density (Rose and Fairweather 1997). It is
also appears that these species are more common in these littoral zones than in other sheltered sandstone
forests situated further away from the coast.

This forest is restricted to sandstone soils derived from either Hawkesbury or Narrabeen geology. The
distribution is coastal and requires a combination of low elevation (between two and 45 metres above sea
level) and mean annual rainfall that exceeds 1100 millimetres per annum. It is noticeable that most sites are
exposed to salt-laden winds. Samples are situated up to 10 kilometres from the coastline, but still in close
proximity to major waterways.

Condition Class

Approximate
Extent within
Subject Land

Field survey effort

environmental

ERANARLA
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Vegetation Zone 1:
Moderate Condition

0.10 ha

A site assessment was conducted on
1°t May 2020.
One (1) VIS plot was established.
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0.16 ha

A site assessment was conducted on
28t May 2020.
One (1) VIS plot was established.



PCT 1778 - Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on sandstone slopes on the
foreshores of the drowned river valleys of Sydney

Description of
vegetation

Structure of
vegetation

Scientific
Reference from
VIS

(OEH 2020c)

TEC Status
(BC Act 2016)

Estimate of
percent cleared

value of PCT in the
major catchment

area

environmental
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Vegetation within this zone consisted of
a mixture of remnant and planted
locally indigenous and non-locally
indigenous native species, with low
levels of weed infestation. Native
species located in the VIS Plot included
Eucalyptus botryoides, Eucalyptus
microcorys, Lophostemon confertus,
Banksia integrifolia, Toona ciliata,
Banksia serrata and Glochidion
ferdinandi, Melaleuca styphelioides,
Dianella caerulea, Cissus antarctica and
Oplismenus aemulus (Plate 1).

All stratum (canopy, shrub and
groundcover) were generally present
within the areas associated with this
zone. Vegetation was relatively dense
and less managed through maintenance
than vegetation within Zone 2, thus the
higher levels of weed infestation were
present within the zone.

Native vegetation within the BAM plot
was comprised of trees (22.6%), shrubs
(31.6% cover), as well as groundcovers
(32.7%). Litter cover (54% cover) was
lower than benchmark. The vegetation
zone contained a large diversity of tree
stem sizes, although no large trees
(>80cm DBH) were recorded.

No hollow bearing trees were recorded
the VIS Plot.

This vegetation zone has been historically
cleared, and planted with a mixture of locally
indigenous and non-locally indigenous native
trees. Native species located in the VIS plots
included Eucalyptus botryoides, Stenocarpus
sinuatus, Eucalyptus microcorys, Corymbia
maculata and Banksia integrifolia. The shrub
and groundcover strata were largely absent;
consisting of Melaleuca styphelioides,
Elaeocarpus reticulatus, and Leptospermum
petersonii, and one grass/grasslike species;
Lomandra longifolia (Plate 2).

Vegetation within this zone was largely
within animal enclosures and/or planted
garden beds with canopy species over a bare
or mulched understory.

The structure of the vegetation within this
zone was almost entirely canopy species,
excluding some small shrubs with tree guards
surrounding them. This was due to the
presence of macropod species within the
enclosure that restrict the growth of any
groundcover species. As a result, the
groundcover was entirely bare, or mulched.

The native vegetation within the BAM plot
was comprised of trees (29.2% cover). All
other cover was <1%. Litter cover was low
(9.8% cover) in comparison to the
benchmark.

No hollow bearing trees were located within
the BAM plot. Approximately 42m of fallen
logs were recorded.

OEH (2016a) The Native Vegetation of the Sydney Metropolitan Area Version 2.0 NSW
Office of Environment and Heritage Sydney.

Not listed

90.00 %
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Plate 1. Representative photos of Vegetation Zone 1 (Moderate Condition) within the Subject Land.
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Plate 2. Representative photos of Vegetation Zone 2 (Low Condition) within the Subject Land.
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Figure 8. Vegetation Proposed for Removal within the Subject Land
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3.1.4 Vegetation Integrity Survey (VIS) Plots

Two (2) Biodiversity Assessment Method (BAM) Vegetation Integrity Survey (VIS) Plots were undertaken within the Subject Land. Plot data gathered for each attribute used to

assess the function of the Subject Land vegetation is detailed in Appendix A. Vegetation Integrity (VI) scores represented by existing vegetation within each vegetation zone is
detailed in Table 4.

Table 5. Vegetation integrity scores for each identified zone.

Area (ha) in Composition Structure Function Vi Future VI Change in Hollow
PCT Vegetation Zone the Subject Survey Effort Condition Condition Condition g bearing
Score Score VI Score
Land Score Score Score trees
One 1000m?
PCT 1778 - S " Zone 1 (20m x 50m)
- >mooth- (Moderate 0.10 Vegetation 56.4 53.1 54.5 54.7 0 54.7 Absent
barked Apple - - .
) Condition) Integrity
Coast Banksia /
Survey Plot
Cheese Tree open
forest on sandstone
slopes on the
foreshores of the One 1000m?
drowned river
Il f Syd Zone 2 (20m x 50m)
valleys of sydney . 0.16 Vegetation 15.2 235 85.4 31.2 0 31.2 Absent
(Low Condition) .
Integrity
Survey Plot
/\ NARLA Biodiversity Development Assessment Report (Streamlined Assessment) —

&

environmen
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3.2 Assessing Patch Size
Patch size is defined by the BAM as ‘an area of native vegetation that:

occurs on the development site or biodiversity stewardship site, and
« includes native vegetation that has a gap of less than 100m from the next area of moderate to good
condition native vegetation (or <30m for non-woody ecosystems)

Patch size may extend onto adjoining land that is not part of the development site’ (OEH 2017a).

Patch size was calculated according to the above guidelines, and equated to >100 ha.

3.1 Native Vegetation Cover & Habitat Connectivity

Native vegetation cover was assessed in accordance with Section 4.2 and 4.3 of the BAM (OEH 2017a). The native
vegetation cover is used to assess the habitat suitability of the Subject Land for threatened species. A 1500m
buffer around the boundary of the Subject Land was calculated to determine the extent of native vegetation and
habitat connectivity. Native vegetation covered approximately 125 ha within the buffer circle (total area = 764ha)
and was assigned the >10-30% class. Total cleared areas were approximately 275 ha, which equated to
approximately 36% within the buffer circle (Figure 9).

Areas of connectivity will determine the extent of habitat that may facilitate the movement of threatened species
across their range. Large areas of connectivity that may facilitate the movement of threatened species were
evident within the 1500m surrounding the Subject Land (Figure 10).
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Figure 10. Patch size and habitat connectivity within a 1500m buffer surrounding the Subject Land.
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4.  Threatened Species

4.1 Candidate Ecosystem Credit Species

Ecosystem credit species associated with the Subject Land are listed below in Table 6. No species predicted by
the BAM calculator as potential ecosystem credits were excluded from the results displayed.

Table 6. Candidate ecosystem credits predicted to occur within the Subject Land.

Scientific Name BC Act Status Excluded from Assessment
Anthochaera phrygia Critically Endangered No
Artamus cyanopterus cyanopterus Vulnerable No
Calyptorhynchus lathami Vulnerable No
Daphoenositta chrysoptera Vulnerable No
Dasyurus maculatus Vulnerable No
Glossopsitta pusilla Vulnerable No
Haliaeetus leucogaster Vulnerable No
Hieraaetus morphnoides Vulnerable No
Lathamus discolor Endangered No
Lophoictinia isura Vulnerable No
Micronomus norfolkensis Vulnerable No
Miniopterus australis Vulnerable No
Miniopterus orianae oceanensis Vulnerable No
Ninox connivens Vulnerable No
Ninox strenua Vulnerable No
Pandion cristatus Vulnerable No
Phascolarctos cinereus Vulnerable No
Pteropus poliocephalus Vulnerable No
Tyto novaehollandiae Vulnerable No
Varanus rosenbergi Vulnerable No
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4.2 Candidate Species Credit Species Summary

This section provides a summary of the candidate species credit fauna and flora species for the Subject Land derived from BAMC (DPIE 2019d). A summary of the targeted survey
effort applied to each species is provided along with the results of the survey effort, specifically whether or not the species credit needs to be offset through retiring of Biodiversity
Offset Credits (Table 7; Table 8).

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined Assessment Module only requires surveying for SAll species. Therefore, all non-SAll species were excluded from the
assessment.

Table 7. Candidate Fauna Credit Species predicted to occur within the Subject Land

Targeted Survey Present within Biodiversity Risk  Biodiversity Offset

Scientific Name Included in Assessment? . - . .
conducted? Subject Land? Weighting Credits Required?
Anthoch hrygi
nthochaera phrygia No, the Subject Land is not included on the map of important .
Regent Honeyeater No NA Very High -3 No
. areas for Regent Honeyeaters.
(Breeding)
Calyptorhynchus lathami As per Appendix 2 of the BAM '(OEH 2017'a), the Streamlmed
Assessment Module only requires surveying for SAll species. .
Glossy Black-Cockatoo } . ) No NA High - 2 No
. This species is not an SAll species and was therefore excluded
(Breeding)
from the assessment.
As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Cercartetus nanus Eastern Assessment Module only requires surveying for SAll species. .
i o . No NA High - 2 No
Pygmy-possum This species is not an SAll species and was therefore excluded
from the assessment.
The Subject Land is not located within 100m of rocky areas
containing caves, or overhangs or crevices, cliffs or
escarpments, or old mines, tunnels, culverts, derelict
Chalinolobus dwyeri concrete buildings. Potential foraging habitat occurs within )
Large-eared Pied Bat the Subject Land, however, as foraging habitat is not No N/A Very High - 3 No
considered an SAll it has not been assessed in this BDAR. Only
one (1) BioNet record within the 100km? radius of the Subject
Land, located at South Head, Sydney.
/\ NARLA Biodiversity Development Assessment Report (Streamlined Assessment) —

environmental

Upper Australia Exhibit at Taronga Zoo, Sydney | 37



Scientific Name

Lathamus discolour
Swift Parrot (Breeding)

Lophoictinia isura
Square-tailed Kite

Meridolum maryae
Maroubra Woodland Snail

Miniopterus australis
Little Bent-winged Bat

Miniopterus orianae
oceanensis
Large Bent-winged Bat

Myotis macropus
Southern Myotis

Included in Assessment?

DPIE confirmed there were no areas of Draft important Swift
Parrot Habitat within the Subject Land (Appendix C). There
are two (2) historical records of Swift Parrot within the
Subject Land. Swift Parrot are only known to breed in
Tasmania.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined

Assessment Module only requires surveying for SAll species.

This species is not an SAll species and was therefore excluded
from the assessment.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

This species is known to breed in caves, tunnels, mines and
culverts. As such habitat constraints are not present within
the Subject Land, this species was excluded from the
assessment. The Species was incidentally recorded within the
Subject Land, however as there is no breeding habitat within
the Subject Land, no species credits are required.

This species is known to breed in caves, tunnels, mines and
culverts. As such habitat constraints are not present within
the Subject Land, this species was excluded from the
assessment. Maternity caves utilised by this species have very
specific temperature and humidity regimes.

Due to the presence of an artificial wetland within the Subject
Land, and given the historical record of the species within the
Subject Property, targeted surveys were undertaken for the

species. Details of the survey are provided in Section 4.3.1.1.

Targeted Survey
conducted?

No

No

No

No

No

Yes

Present within Biodiversity Risk  Biodiversity Offset
Subject Land? Weighting Credits Required?

NA Very High - 3 No

NA Moderate - 1.5 No

NA High - 2 No

Yes Very High -3 No

NA Very High - 3 No

Yes High — 2 Yes
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Targeted Survey Present within Biodiversity Risk  Biodiversity Offset

s . 5
Sl el gl el ) A SECRSmEE: conducted? Subject Land? Weighting Credits Required?
As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Ninox fonn/vens As.sessm.ent.Module only reqwres surveying for SAll species. No NA High — 2 No
Barking Owl This species is not an SAll species and was therefore excluded
from the assessment.
As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Ninox strenua As.sessm.ent.Module only reqwres surveying for SAll species. No NA High - 2 No
Powerful Owl This species is not an SAll species and was therefore excluded
from the assessment.
As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
P j 1 A M | | i ing for SAIl ies.
andion cristatus s.,sessm.ent. odule only reqwres surveying for SAll species No No Moderate -1.5 No
Eastern Osprey This species is not an SAll species and was therefore excluded
from the assessment.
As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Phascolarctos cinereus Assessment Module only requires surveying for SAll species. )
. o . No No High - 2 No
Koala This species is not an SAll species and was therefore excluded
from the assessment.
As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Pseudophryne australis Assessment Module only requires surveying for SAll species.
N N Moderate -1.5 N
Red-crowned Toadlet This species is not an SAll species and was therefore excluded © © oderate ©
from the assessment.
One (1) historic record of the species is located within the
Subject Property, however outside the Subject Land. As per
Petaurus norfolcensis Appendix 2 of the BAM (OEH 2017a), the Streamlined )
. . ) . . No NA High -2 No
Squirrel Glider Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.
There are two (2) historical records of the species within the
Subject Property, however they are located outside of the
Pteropus poliocephalus Subject Land. As per Appendix 2 of the BAM (OEH 2017a), the .
X ) ) ) No NA High — 2 No
Grey-headed Flying-fox Streamlined Assessment Module only requires surveying for
SAll species. This species is not an SAll species and was
therefore excluded from the assessment.
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Scientific Name

Tyto novaehollandiae
Masked Owl

Hieraaetus morphnoides
Little Eagle

Phascolarctos cinereus -
endangered population
Koala in the Pittwater Local
Government Area

Haliaeetus leucogaster
White-bellied Sea-Eagle

Eudyptula minor -
endangered population
Little Penguin in the Manly
Point Area (being the area
on and near the shoreline
from Cannae Point
generally northward to the
point near the intersection
of Stuart Street and Oyama
Cove Avenue, and
extending 100 metres
offshore from that
shoreline)

Included in Assessment?

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

Targeted Survey
conducted?

No

No

No

No

No

Present within
Subject Land?

NA

No

No

No

No

Biodiversity Risk  Biodiversity Offset

Weighting Credits Required?
High - 2 No
Moderate -1.5 No
High — 2 No
High — 2 No
High — 2 No
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Scientific Name Included in Assessment?

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment. Furthermore, the Subject Land is not
situated within North Head.

Perameles nasuta -
endangered population
Long-nosed Bandicoot,

North Head

Table 8. Candidate Flora Credit Species predicted to occur within the Subject Land

Scientific Name Included in Assessment?

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Leptospermum deanei Assessment Module only requires surveying for SAll species.
Leptospermum deanei This species is not an SAll species and was therefore excluded

from the assessment.

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined
Assessment Module only requires surveying for SAll species.
This species is not an SAll species and was therefore excluded
from the assessment.

Melaleuca biconvexa
Biconvex Paperbark

Allocasuarina portuensis

Nielsen Park She-oak Yes.

EANARLA
\b environmental

Targeted Survey Present within Biodiversity Risk  Biodiversity Offset
conducted? Subject Land? Weighting Credits Required?
No No High — 2 No
Targeted Survey Present within Biodiversity Risk  Biodiversity Offset
conducted? Subject Land? Weighting Credits Required?
No N/A High - 2 No
No N/A High - 2 No
Yes No Very High - 3 No
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BioNet Records (DPIE 2020)

=== Subject Property BioNet Records (DPIE 2020)
) Subject Land

0 50 100 150 m

@  Grey-headed Flying-fox
@® Koala
@ Little Lorikeet
@® Llarge Bent-winged Bat
@  Southern Myotis -
5 5 Date: 21/10/2021
. Squxrrel Glider Coordinate System: GDAS4 MGA Zone 56 @
O Swift Parrot Data Source: NSW SEED Portal
Image Source: Nearmap Australia Pty Ltd [July 2020]
Figure 11. BioNet Records within the Subject Property (DPIE 2020).
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4.3 Targeted Species Credit Surveys

4.3.1 Fauna Species Credit Survey

A total of twenty-three (23) threatened fauna species were identified within the BAMC (DPIE 2019b) as having the
potential to occur within the Subject Land. None of the listed Candidate Species Credit Species (except Southern Myotis)
were surveyed for due to one of the following reasons:

The species is considered unlikely to occur and no further assessment is required for that species if it is
determined that no habitat constraints are present on the entire Subject Site for the threatened species (as
per Section 6.4.1.13 of the BAM) (OEH 2017a), or

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined Assessment Module only requires surveying for
SAll species. Therefore, all non-SAll species were excluded from the assessment.

4.3.1.1 Southern Myotis Targeted Survey

Due to the presence of potential foraging habitat for Southern Myotis within the Subject Land, and considering the fact
that there is a historical record of the species within the Subject Property, targeted surveys were conducted within
proximity to the artificial wetlands proposed for removal. Details of the targeted fauna survey are outlined below.

In accordance with the ‘Species credit’ threatened bats and their habitats NSW survey guide for the Biodiversity
Assessment Method (OEH 2018), the survey objective was to determine, with a high level of confidence, the species
presence/absence on the Subject Land and, if present, to map the extent of habitat as a species polygon, in accordance
with Section 6.4 of the BAM.

Four (4) ultrasonic recording devices were installed on trees bordering the artificial wetlands and collected data from
the 215t October 2020 to the 26™ October 2020 (five [5] nights; Figure 12). This satisfied the species survey requirement
(OEH 2020; Appendix D).

Table 9. Threatened Fauna species identified with potential to occur within the Subject Land.

Candidate Fauna Survey Period (BAMC)

Species Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Myotis Macropus N
Southern Myotis
Key v = Surveyed = Optimum Survey Period
Table 10. Microbat targeted survey effort undertaken within the Subject Land.
Target Species Survey Technique Survey Effort & Timin Target Species
getop Y q ¥ g Identified?
Myotis macropus Ultrasonic Four devices over five nights between Ves
(Southern Myotis) Detection Device approximately 7:00pm to 6:00am
Results from the survey confirmed the presence of the following species (Peter Knock 2020):
Southern Myotis
Little Bent-winged Bat (incidental observation)
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4.3.2 Flora Species Credit Survey

A total of three (3) threatened flora species were identified within the BAMC (DPIE 2019b) as having the potential to
occur within the Subject Land. Two (2) of these species; Leptospermum deanei and Melaleuca biconvexa were not
surveyed for due to the following:

As per Appendix 2 of the BAM (OEH 2017a), the Streamlined Assessment Module only requires surveying for
SAll species. Therefore, all non-SAll species were excluded from the assessment.

One (1) species; Allocasuarina portuensis, was surveyed for within the Subject Land. The species was not located.

4.4 Species Polygons
A species polygon was created for one (1) species credit species located within the Subject Land (Figure 13):

Southern Myotis

A species polygon was not required for Little Bent-winged Bat as there was no breeding habitat located within the
Subject Land. The requirement for a species polygon for this species is “all breeding habitat including the cave, or other
features, used for breeding and the area immediately surrounding this feature” (OEH 2018b).
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Southern Myotis Targeted Survey

— — — Subject Property
) Subject Land
@ SM4 Ultrasonic Recording Device Location

Date: 21/10/2021
Coordinate System: GDAS4 MGA Zone 56

Data Source: NSW SEED Portal
Image Source: Nearmap Australia Pty Ltd [July 2020]

Figure 12. Southern Myotis Targeted Survey.
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Southern Myotis Species Polygon

— —— Subject Property

) Subject Land
Southern Myotis Southern Species

0 50 100 150 m

environmental

Date: 21/10/2021
Coordinate System: GDAS4 MGA Zone 56
Image Source: Nearmap Australia Pty Ltd [April 2020]

Figure 13. Southern Myotis Species Polygon
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5. Avoid and Minimise Impacts

5.1 Impact Mitigation and Minimisation Measures
This section details the measures to be implemented before, during and post construction to avoid and minimise the impacts of the project (Table 11).
Table 11. Table of measures to be implemented before, during and after construction to avoid and minimise the impacts of the project.
Action Outcome Timing Responsibility
The development has been positioned to minimise impacts on native vegetation and habitat Pre-

Avoid and Minimise Impact - as much as possible. The majority of the proposed development is to be located within a highly . . Proponent
. . . . . o ) : L ) construction
Project Location and Design  modified environment. To mitigate the removal of native vegetation within the Subject Land,

. ) . . e hase
a landscape plan has been designed to incorporate native planting within disturbed areas. P
Assigning an Ecologist (or Prior to construction, the applicant should commission the services of a suitably qualified and  Prior to and - Proponent
suitably qualified person) for licensed wildlife handler; such as an Ecologist. during
vegetation clearing and vegetation - Project Ecologist
restoration The Ecologist should have a minimum of 3 years’ experience with a minimum tertiary degree  ¢learance and/or Zoo Keeper
in Science, Conservation, Biology, Ecology, Natural Resource Management, Environmental = works
Science or Environmental Management.
The Ecologist must be licensed with a current Department of Primary Industries Animal
Research Authority permit and New South Wales Scientific License issued under the BC Act.
The Ecologist will be commissioned to:
Undertake any required targeted searches for threatened flora prior to vegetation
clearing;
Undertake an extensive pre-clearing survey; delineating habitat-bearing trees and
shrubs to be retained/removed; and
«  Supervise the clearance of trees and shrubs (native and exotic) in order to capture,
treat and/or relocate any displaced fauna.
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Action Outcome Timing Responsibility

Preparation of a A Construction Environmental Management Plan (CEMP) will be required for the construction  Pre- « Proponent

Construction Environmental  phase of the project, and will be prepared prior to issue of the Construction Certificate. The construction

Management Plan (CEMP) CEMP would include, as a minimum, industry-standard measures for the management of soil, phase - Construction
surface water, weeds and pollutants, as well as site-specific measures, including the Contractor

procedures outlined below. The proposed mitigation measures would include environmental
safeguards for protection of neighbouring properties and nearby waterways in accordance
with relevant policy documentation and Government guidelines. In order to address the
potential impacts of the proposal on biodiversity, the mitigation and management measures
outlined within this table would be implemented as part of the CEMP for the site.

Tree Protections Australian Standard 4970 (2009) Protection of Trees on Development Sites (AS-4970) outlines  Pre- « Proponent
that a Tree Protection Zone (TPZ) is the principal means of protecting trees on construction  construction
sites. It is an area isolated from construction disturbance so that the tree remains viable. phase - Arborist

Ideally, works should be avoided within the TPZ.

A Minor Encroachment is less than 10% of the TPZ and is outside the SRZ. A Minor
Encroachment is considered acceptable by AS-4970 when it is compensated for elsewhere and
contiguous within the TPZ.

A Major Encroachment is greater than 10% of the TPZ or inside the SRZ. Major Encroachments
generally require root investigations undertaken by non-destructive methods or the use of
tree sensitive construction methods.
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Action

Wetland Dewatering

Relocation of woody debris

CONARLA

environmental

Outcome Timing Responsibility
The man-made wetland ponds should be dewatered prior to any construction activities within =~ Pre- « Proponent

the zone. construction

phase Project Ecologist

Dewatering should be undertaken by pumping the water from the ponds, and steadily
irrigating the water across vegetated areas. It is recommended that dewatering be undertaken
in winter when native frogs that may be utilising the ponds are not spawning. Water must only
be released once appropriate water contamination tests have been undertaken by an
appropriately qualified person, and it has been confirmed that water quality is in line with
relevant state health guidelines (e.g. ANZECC 2000), or in accordance with relevant site-
specific management plans.

All dewatering works including fauna capture and relocation are to be undertaken by a suitably
qualified and licensed Ecologist experienced in species identification and fauna handling skills.
The Ecologist must be licensed to undertake works by the NSW Department of Primary
Industries and NSW Fisheries.

Prior to dewatering commencement, a comprehensive search will be undertaken for bird
nests, as well as sheltering frogs and frog spawn. This involves careful inspection of the entire
bank and all associated vegetation.

Prior to pumping, the inlet of the pump will be fitted with mesh to exclude any fauna from
entering. The use of fine mesh (3-5mm) will exclude even the smallest fauna (tadpoles) from
entering the pump inlet. This inlet point will be carefully monitored by the Ecologist
throughout the duration of pump use. All pumping will take place under the supervision of the
ecologist. All native fauna captured from within the ponds should relocated to a pre-
determined release sites within one hour of capture.

Any woody debris (fallen trees and logs) within the Subject Land are to be relocated to an area  Construction « Project Ecologist

of native vegetation adjacent to the Subject Land. phase
Proponent

» Bush regeneration
contractor
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Action Outcome Timing Responsibility

Erosion and Sedimentation Appropriate erosion and sediment control must be erected and maintained at all times during  Construction = Proponent
construction in order to avoid the potential of incurring indirect impacts on biodiversity values.  phase
As a minimum, such measures should comply with the relevant industry guidelines such as - Construction
‘the Blue Book’ (Landcom 2004). Contractor
Erection of temporary Temporary fencing should be erected around retained native vegetation that may incur Construction = Proponent
fencing indirect impacts on biodiversity values due to the construction works. phase
= Construction
Contractor
Storage and Stockpiling Allocate all storage, stockpile and laydown sites away from any native vegetation that is Construction « Construction
(Soil and Materials) planned to be retained. Avoid importing any soil from outside the site as this can introduce = phase Contractors
weeds and pathogens to the site in order to avoid the potential of incurring indirect impacts
on biodiversity values.
Stormwater Potential impacts relating to stormwater and runoff will be managed during construction and  Post- « Proponent

operation phases. The CEMP will guide stormwater management during the construction = construction _
phase = Construction

hase of development.
P P Contractors/ Architect
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6. Impact Summary

6.1 Impacts on Native Vegetation

The following native vegetation within the Subject Land is proposed to be impacted as a result of the proposed
development and will require the purchase and retirement of Biodiversity Offset Credits:

0.26 ha representative of PCT 1778 - Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on

sandstone slopes on the foreshores of the drowned river valleys of Sydney

Trees proposed for removal include those listed in Table 12, Table 13 and Table 14.

Table 12. Trees proposed for removal (as per approved SSDA).

Tree No.
(Sydney Arbor Trees Scientific Name Common Name
2020; 2021a; 2021b)

1 Hymenosporum flavum Native Frangipani

2 Melaleuca quinquenervia Broad-leaved Paperbark
3 Melaleuca quinquenervia Broad-leaved Paperbark
9 Casuarina cunninghamiana River She-oak

11 Tristaniopsis laurina Water Gum

26 Dead Tree Dead Tree

27 Melaleuca quinquenervia Broad-leaved Paperbark
29 Archontophoenix cunninghamiana Bangalow Palm

30 Melaleuca quinquenervia Broad-leaved Paperbark
59 Brachychiton acerifolius lllawarra Flame Tree
63 Toona ciliata Red Cedar

64 Pittosporum undulatum Sweet Pittosporum
75 Castanospermum australe Blackbean

78 Archontophoenix cunninghamiana Bangalow Palm
78a Pittosporum undulatum Sweet Pittosporum
78b Glochidion ferdinandi Cheese Tree

79 Elaeocarpus reticulatus Blueberry Ash

80 Acacia fimbriata Fringed Wattle

89 Hibiscus sp Hibiscus

90 Eucalyptus botryoides Bangalay

91 Eucalyptus botryoides Bangalay

99 Polyscias murrayi Pencil Cedar

100 Eucalyptus punctata Grey Gum

101 Polyscias murrayi Pencil Cedar

102 Acacia implexa Lightwood

103 Flindersia schottiana Bumpy Ash
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Tree No.

(Sydney Arbor Trees
2020; 2021a; 2021b)

116
118
119
120
122
131
154
155
155a
166
167
168
175
176
186
196
197
198

Table 13. Trees proposed for removal (as per SSDA modification).

Tree No.

(Sydney Arbor Trees
2021b)

20
45
67
87
92
123
156
157
162
179
185

ERNARLA
S ¥ !

environmental

Scientific Name

Eucalyptus botryoides
Eucalyptus saligna
Eucalyptus microcorys
Eucalyptus microcorys
Stenocarpus sinuatus
Casuarina cunninghamiana
Banksia integrifolia
Buckinghamia celsissima
Elaeocarpus reticulatus
Casuarina glauca
Casuarina glauca
Casuarina glauca
Lophostemon confertus
Banksia integrifolia
Eucalyptus robusta
Syzygium smithii
Elaeocarpus reticulatus

Elaeocarpus reticulatus

Scientific Name

Eucalyptus robusta
Eucalyptus saligna
Banksia integrifolia
Hymenosporum flavum
Eucalyptus robusta
Eucalyptus botryoides
Eucalyptus botryoides
Eucalyptus botryoides
Casuarina cunninghamiana
Lophostemon confertus

Lophostemon confertus

Common Name

Bangalay
Sydney Blue Gum
Tallowwood
Tallowwood
Fire Wheel Tree
River She-oak
Coast Banksia
Ivory Curl Tree
Blueberry Ash
Swamp she-oak
Swamp she-oak
Swamp she-oak
Brushbox
Coast Banksia
Swamp Mahogany
Lilly Pilly
Blueberry Ash
Blueberry Ash

Common Name

Swamp Mahogany
Sydney Blue Gum
Coast Banksia
Native Frangipani
Swamp Mahogany
Bangalay
Bangalay
Bangalay
River She-oak
Brushbox

Brushbox
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Table 14. Trees that may require removal (as per SSDA modification). As a precaution, this report presumes the
removal of these trees.

Tree No.
(Sydney Arbor Trees Scientific Name Common Name
2021b)
129 Melaleuca quinquenervia Broad-leaved Paperbark
130 Casuarina cunninghamiana River She-oak

6.2 Impacts on Threatened Species

One (1) species credit species will be impacted by the proposed development due to the removal of potential
foraging habitat for Southern Myotis. As a result, Southern Myotis will require offsets as they were located within
the Subject Land during the assessment. The credit obligation is outlined in Section 6.6.2.

6.3 Serious and Irreversible Impacts (SAIl)

Little Bent-winged Bat was identified within the Subject Land during the assessment. Breeding habitat for this
species is considered to be SAll. As no breeding habitat is proposed for removal, the presence of the species within
the Subject Land is not considered to be an SAll.
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6.4 Other Impacts

6.4.1 Indirect Impacts

Indirect impacts occur when the proposal or activities relating to the construction or operation of the proposal affect native vegetation, threatened ecological communities

and threatened species habitat beyond the Subject Land. Impacts may also result from changes to land-use patterns, such as an increase in vehicular access and human activity

on native vegetation, threatened ecological communities and threatened species habitat. The indirect impacts of this proposed development are outlined in Table 15.

Table 15. Indirect impacts associated with the proposed development.

Indirect Impact

(a) inadvertent impacts on

adjacent habitat or vegetation

environmental

EANARLA
N |

Nature, extent and duration

Vegetation and habitat directly adjacent to the Subject Land
has the potential to experience ongoing indirect impacts as a
result of the proposed development. The disturbance caused
during construction may increase weed infestations within
adjacent vegetation, which in turn may decrease its habitat
value.

In particular, vegetation directly adjacent to the existing
wetlands that are proposed for infill (of soil and mulch) may
experience inadvertent trampling during the construction
phase of development. Such areas have been included in the
proposed Landscape Plan (Lahznimmo 2020c) for infill

planting.

Threatened species, threatened
ecological communities and
their habitats likely to be
affected.

No  threatened ecological
communities occur within the
area. There s
that
species may use habitat within
the Such

species may be impacted by

surrounding

potential threatened

surrounding area.

increased weed infestations.

Consequences of the impacts for the
bioregional persistence of the
threatened species, threatened
ecological communities and their
habitats.

While weed infestations may have a

localised impact to threatened

species and their habitats, this is not
their

expected to impact on

bioregional persistence.
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Indirect Impact

(b) reduced viability of adjacent
habitat due to edge effects

(c) reduced viability of adjacent
habitat due to noise, dust or

ERNARLA

Nature, extent and duration

The proposed construction and on-going operation may lead
to anincrease in weed infiltration into adjacent habitat due to
enhanced edge effects. This may in turn reduce the viability of
such habitats, with the impact expected to be restricted to a
couple of metres into adjacent vegetation.

As the vegetation is within animal enclosures/ that undergoes
routine maintenance, it is likely that weed infestations will be
maintained and kept at a low level.

An increase in noise is to be expected during construction.
However, as the Subject Land is located within an urban area,
such noise issues would already be present, and as such the
impact to threatened species would be minimal.

Dust is expected to increase during construction works, and as
such may impact on vegetation adjacent to the Subject Land.
Dust can impact on a plants ability to photosynthesise and
may increase plant mortality in the adjacent vegetation. It is
however not expected that this would have such an impact to
decrease the viability of adjacent habitat.

Threatened species, threatened
ecological communities and
their habitats likely to be
affected.

No  threatened ecological

communities occur directly
adjacent to the Subject Land and
as such will not be affected.
that

threatened species use habitat

There is  potential
adjacent to the Subject Land.
Such species may be impacted
by edge effects leading to a
reduced viability in habitat.

No  threatened  ecological

communities occur directly
adjacent to the Subject Land and
as such won’t be impacted by

increases in dust spill.

Southern Myotis were present
within the Subject Land. Itis not
anticipated that this species will
be impacted by an increase in
dust spill into adjacent habitats.

Consequences of the impacts for the
bioregional persistence of the
threatened species, threatened
ecological communities and their
habitats.

While edge effects
localised

may have a
impact to threatened
species, this is not expected to impact
on their bioregional persistence,
considering the large areas of habitat
connectivity surrounding the Subject

Land.

While the proposed development

may have a localised impact to
threatened species, this is not
expected to impact on their

bioregional persistence, considering
large areas of habitat connectivity
allowing their movement away from
impacted areas.
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Indirect Impact Nature, extent and duration Threatened species, threatened Consequences of the impacts for the
ecological communities and bioregional persistence of the
their habitats likely to be threatened species, threatened
affected. ecological communities and their
habitats.

As the proposed development is to develop suitable animal
enclosures, it is likely that indirect impacts will be limited to
the construction phase of development.

It is expected that constructions works would occur during
normal working hours and as such, light spill is not expected
to affect adjacent habitat during this period.

(d) transport of weeds and As previously discussed, the proposed development may lead N/A N/A
pathogens from the site to toanincreasein weed infiltration into adjacent habitat due to
adjacent vegetation enhanced edge effects. It is however not expected that weeds

will be transported via human or vehicular traffic into

surrounding areas during and post-construction. Temporary

fencing will be erected around retained native vegetation to

avoid such indirect impacts occurring during construction. It is

not expected that such areas would be accessible post-

construction.

(e) increased risk of starvation, It is highly unlikely that any threatened fauna would be N/A N/A
exposure and loss of shade or exposed to increased risks from starvation, exposure, and loss
shelter of shade and shelter beyond the Subject Land as a result of the

proposed development. No habitat is to be removed beyond

the Subject Land, although disturbances from other indirect

impacts may deem such habitats unsuitable for certain

species. However, due to the large areas of habitat
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Indirect Impact Nature, extent and duration Threatened species, threatened Consequences of the impacts for the

ecological communities and bioregional persistence of the
their habitats likely to be threatened species, threatened
affected. ecological communities and their
habitats.
connectivity adjoining the Subject Land, it is unlikely that this
impact will be significant as such habitats will continue to
provide food resources and shelter for fauna species.

(f) loss of breeding habitats It is highly unlikely that any threatened fauna will lose The Subject Land provides sub- Any impacts to threatened species
breeding habitat in vegetation within and adjacent to the optimal breeding habitat for adjacent to the Subject Land is
Subject Land as a result of the proposed development. threatened species and as such = expected to be localised and will not

no impacts from loss of breeding have an overall impact on the
The vegetation within the Subject Land provides sub-optimal habitats are expected. bioregional persistence of
breeding habitat for threatened species. In addition, the threatened species.

watercourse within the Subject Land may provide breeding
habitat to common amphibian species, but due to the
urbanised nature of the Subject Land, it is not expected to
support any threatened species. In addition, no habitat is to
be removed beyond the Subject Land, although disturbances
from other indirect impacts may deem such habitats
unsuitable for certain species. However, due to the large areas
of habitat connectivity adjoining the Subject Land, it is unlikely
that this impact will be significant as such areas will continue
to provide breeding habitat.

It is unlikely that the loss of the man-made wetlands (water
component) will result in a loss of breeding habitat for
threatened species.
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Indirect Impact

(g) trampling of threatened
flora species

(h) inhibition of nitrogen
fixation and increased soil
salinity

(i) fertiliser drift

(j) rubbish dumping

environmental

AANARLA
N |

Nature, extent and duration

No threatened flora species were recorded within the Subject
Land. Although no threatened flora species have been
historically recorded directly adjacent to the Subject Land,
there is still the potential for such species to exist in these
areas, as these areas were not surveyed. In order to prevent
the trampling of threatened flora species that could
potentially occur within adjacent habitat, such habitats will be
delineated with temporary fencing to avoid such impacts
occurring during construction. It is not expected that such
areas would be accessible post-construction.

It is unlikely that the inhibition of nitrogen fixation will affect
vegetation adjacent to the Subject Land. Increased soil salinity
may result due to clearing of vegetation leading to the rising
of the water table. However, clearing will be limited to the
Subject Land and as such is not expected to affect vegetation
directly adjacent to the Subject Land.

This issue is not likely to affect the vegetation within or
surrounding the Subject Land. Although fertiliser may be used
in gardens, no fertiliser drift is expected to impact on adjacent
vegetation.

Large scale rubbish dumping is not considered to be an issue
within the Subject Land as it is regularly maintained.

Threatened species, threatened Consequences of the impacts for the

ecological communities and bioregional persistence of the

their habitats likely to be threatened species, threatened

affected. ecological communities and their
habitats.
N/A N/A
N/A N/A
N/A N/A
There is  potential that This impact is expected to be

threatened fauna species use localised and will not have an overall

habitat adjacent to the Subject
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Indirect Impact

(k) wood collection

() bush rock removal and
disturbance
(m) increase in predatory

species populations

environmental

AANARLA
N |

Nature, extent and duration

The minor dumping/littering of food resources within existing
hard surface areas may provide a food source for fauna,
including threatened species. this

However, may also

encourage invasive species into such habitats.

Wood collection is not considered to be an issue within the
Subject Land. No wood collection is proposed within the
development. Any logs proposed for removal from within an
area should be relocated to an area outside the Subject Land
for retention as potential habitat for threatened species.

This issue is not likely to affect the vegetation surrounding the
Subject Land. It is unlikely that any bush rock will require
removal from within the Subject Land, however should any
require removal, replacement will be required. Additional
rock/boulder installation has been proposed in the Landscape
Plan (Lahznimmo 2020c).

It is unlikely that introduced predators have access to the
Subject Land as the proposed development is to develop
animal enclosures.

Threatened species, threatened
ecological communities and
their habitats likely to be
affected.

Land. Such
impacted by the dumping of
rubbish, food
resources. This may result in

species may be

particularly

both positive (food source) and
negative impacts (increase in
predators) to such species.

The collection of wood from
habitat within the Subject Land
may impact on threatened
species that rely on such habitat

for survival.

N/A

N/A

Consequences of the impacts for the
bioregional persistence of the
threatened species, threatened
ecological communities and their
habitats.

the
persistence of threatened species.

impact on bioregional

This impact is expected to be
localised and will not have an overall
impact on the bioregional

persistence of threatened species.

N/A

N/A
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Indirect Impact

(n) increase in pest animal

populations

(o) increased risk of fire

(p) disturbance to specialist
breeding and foraging habitat,
e.g.
shorebirds.

beach nesting  for

environmental

AANARLA
N |

Nature, extent and duration

There is potential that pest animal populations already inhabit
areas within and surrounding the Subject Land. The proposed
development is not likely to increase this potential risk.

The Subject Land is identified by Mosman Council as occurring
within bushfire prone land. A Bushfire Hazard Assessment
Report was not prepared for the Proposed Development. It is
not expected that the proposed development will alter the
bushfire risk of vegetation surrounding the Subject Land.

It is highly unlikely that specialist breeding and foraging
habitat will be disturbed within and adjacent to the Subject
Land as a result of the proposed development. The vegetation
within the Subject Land provides sub-optimal habitat for the
specialist breeding and foraging of threatened species. In
addition, the watercourse within the Subject Land may
provide breeding habitat to common amphibian species, but
due to the urbanised nature of the Subject Land, it is not
expected to support specialist breeding and foraging. In
addition, no habitat is to be removed beyond the Subject
Land, although disturbances from other indirect impacts may
deem such habitats unsuitable for certain species. This habitat
is however not expected to support specialist breeding and
foraging habitat as it is already exposed to various
disturbances.

Threatened species, threatened
ecological communities and
their habitats likely to be
affected.

N/A

N/A

N/A

Consequences of the impacts for the
bioregional persistence of the
threatened species, threatened
ecological communities and their
habitats.

N/A

N/A

N/A
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6.4.2 Prescribed and Uncertain Impacts

Certain projects may have impacts on biodiversity values in addition to, or instead of, impacts from clearing vegetation and/or loss of habitat. For many of these impacts, the

biodiversity values may be difficult to quantify, replace or offset, making avoiding and minimising impacts critical. Prescribed biodiversity impacts require an assessment of the

impacts of the development on the habitat of threatened species or ecological communities. This is discussed in Table 16 below.

Table 16. Prescribed and uncertain impacts associated with the proposed development.

Will there be impacts on any of the following

Species or ecological communities associated with karst, caves, crevices,
cliffs and other features of geological significance

Habitat of threatened species or ecological communities associated with
rocks

Habitat of threatened species or ecological communities associated with
human made structures

Habitat of threatened species or ecological communities associated with
non-native vegetation

Connectivity of different areas of habitat of threatened species that
facilitates the movement of those species across their range

ERNARLA
\1/‘ environmental

Yes/No

No

No

No

No

No

If Yes, Address all of the assessment questions from section 9.2.1 of the BAM

There is no karst, caves, crevices, cliffs and other features of geological
significance on or near the Subject Land.

No threatened species or ecological communities associated with rocks were
located on the Subject Land.

A series of human made wetland ponds are proposed for removal. Southern
Myotis were recorded within the Subject Land, potentially foraging within
the wetlands. As such, offset credits are required for this species.

There will be no impact to the habitat of threatened species or ecological
communities associated with non-native vegetation. Non-native vegetation
existed in the form of herbaceous weeds, exotic grasses and shrubs.

It is unlikely the proposed development will interrupt connectivity for any
threatened species, as extensive areas of habitat connectivity will continue
to exist in vegetated areas surrounding the Subject Land.
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Will there be impacts on any of the following

Movement of threatened species that maintains their life cycle

Water quality, water bodies and hydrological processes that sustain
threatened species and threatened ecological communities (including
subsidence or upsidence resulting from underground mining or other

development)

Wind turbine strikes on protected animals

Vehicle strikes on threatened species of animals or on animals that are part
of a TEC

NARLA

environmental

Yes/No

No

No

No

No

If Yes, Address all of the assessment questions from section 9.2.1 of the BAM

It is unlikely that the area of impact will interrupt the movement of
threatened fauna or flora species that maintains their life cycle, considering
the extensive areas of habitat connectivity surrounding the Subject Land.

A series of human made wetland ponds are proposed for removal. Southern
Myotis were recorded within the Subject Land, potentially foraging within
the wetlands. As such, offset credits are required for this species.

There are no wind turbines proposed on the Subject Land.

The Subject Land has the potential to provide suitable foraging habitat for
threatened species. However, due to the nature of the proposed
developmentin an urban area, it is highly unlikely the proposed development
will exacerbate vehicle strikes on threatened species.

No threatened ecological communities were located within the Subject Land.
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Figure 14. Man-made wetland ponds proposed for removal
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6.5 Other Relevant Legislation and Planning Policies

6.5.1 Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005

The proposed development will abide by the environmental objectives of the Sydney Regional Environmental
Plan (Sydney Harbour Catchment) (2005) which are to:

Ensure that the catchment, foreshores, waterways and islands of Sydney Harbour are recognised,
protected, enhanced and maintained:
o Asan outstanding natural asset, and
o Asapublic asset of national and heritage significance, for existing and future generations
Ensure a healthy, sustainable environment on land and water;
«  Achieve a high quality and ecologically sustainable urban environment
Ensure a prosperous working harbour and an effective transport corridor;
»  Encourage a culturally rich and vibrant place for people;
Ensure accessibility to and along Sydney Harbour and its foreshores;
«  Ensure the protection, maintenance and rehabilitation of watercourse, wetlands, riparian lands, remnant
vegetation and ecological connectivity; and
Provide a consolidated, simplified and updated legislative framework for future planting.

The Subject Land is located within the Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005
Foreshores and Waterways Area Map. Division 2 Section 21 ‘Biodiversity, ecology and environment protection’
identifies a number of matters to be taken into consideration in relation to biodiversity, ecology and
environment protection, including:

«  Development should have a neutral or beneficial effect on the quality of water entering the waterways;
Development should protect and enhance terrestrial and aquatic species, populations and ecological
communities and, in particular, should avoid physical damage and shading of aquatic vegetation (such
as seagrass, saltmarsh and algal and mangrove communities);

Development should promote ecological connectivity between neighbouring areas of aquatic vegetation
(such as seagrass, saltmarsh and algal and mangrove communities);

Development should avoid indirect impacts on aquatic vegetation (such as changes to flow, current and
wave action and changes to water quality) as a result of increased access;

Development should protect and reinstate natural intertidal foreshore areas, natural landforms and
native vegetation;

Development should retain, rehabilitate and restore riparian land;

Development on land adjoining wetlands should maintain and enhance the ecological integrity of the
wetlands and, where possible, should provide a vegetative buffer to protect the wetlands;

The cumulative environmental impact of development; and

Whether sediments in the waterway adjacent to the development are contaminated, and what means
will minimise their disturbance.

6.5.2 State Environmental Planning Policy (Koala Habitat Protection) 2021

This SEPP seeks to address the declining status of koalas in NSW through better conservation and management
of koala habitat as part of the planning and assessment process. The overarching aim of the SEPP is to “

encourage the conservation and management of areas of natural vegetation that provide habitat for koalas to
support a permanent free-living population over their present range and reverse the current trend of koala
population decline”. This SEPP applies to local government areas that are listed in Schedule 1 ‘Local government

areas’ of the SEPP. As Mosman LGA is not included in Schedule 1, this SEPP does not apply to the Subject Land.
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6.5.3 State Environmental Planning Policy No 19—Bushland in Urban Areas

SEPP 19 — Bushland in Urban Areas applies to the areas and parts of areas specified in Schedule 1 of the SEPP that
adjoin bushland zoned or reserved for public open space purposes. As the Subject Land does not adjoin land
zoned or reserved for public open space, this SEPP does not apply to the proposed development.

6.5.4 State Environmental Planning Policy (Coastal Management) 2018

State Environmental Planning Policy (Coastal Management) 2018 applies to land within the coastal zone. The
coastal zone means the area of land comprised of the following coastal management areas:

the coastal wetlands and littoral rainforests area;
«  the coastal vulnerability area;

the coastal environment area; or
«  the coastal use area.

The Subject Land is located within the SEPP’s ‘coastal environment area’, however, this clause does not apply to
land within the Foreshores and Waterways Area within the meaning of Sydney Regional Environmental Plan
(Sydney Harbour Catchment) 2005. As such, this SEPP is not triggered by the proposed development.
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6.6 Biodiversity Offset Credit Requirements

The preferred approach to offset the residual impacts of the proposal is to purchase and retire the appropriate
species credits from registered Biodiversity Stewardship Sites that comply with the trading rules of the NSW BOS
in accordance with the ‘like for like’ report generated by the BAM calculator. If such credits are unavailable, credits
would be sourced in accordance with the ‘variation report’ generated by the BAMC.

A payment to the Biodiversity Conservation Trust (BCT) would be considered as a contingency option if a suitable
number and type of biodiversity credits cannot be secured.

6.6.1 Offset Requirement for Ecosystem Credits

A total of six (6) ecosystem credits are required to offset the biodiversity impacts of the proposed development
(Table 17). Estimated costs to purchase these credits, or alternatively, to allocate offset funds directly into the
NSW BCT are available in the NSW Biodiversity Offsets Payment Calculator (DPIE 2019c).

Table 17. Ecosystem credits required to offset the proposed development.

Plant Community Type (PCT) z,gﬁf: Zone Total Area (ha) Crechi?sS\I;j(?Lroi]re q

PCT 1778 - Smooth-barked Apple - Coast Zone 1 0.10 3
Banksia / Cheese Tree open forest on
sandstone slopes on the foreshores of the

drowned river valleys of Sydney Zone 2 0.16 3

Not a TEC

Total Ecosystem Credits 3

6.6.2 Offset Requirement for Species Credits
One (1) candidate species credit species will require offsetting through the retiring of biodiversity offset species
credits under the BOS as a result of the proposed development. The credit obligation is outlined below in Table
18.

Table 18. Species credits required to offset the impacts associated with the proposed development.

Species Credits

Species BC Act Status Zone Total Area (ha) .
Required
Iy Zone 1 0.10 3
b
yous macropgs Vulnerable

(Southern Myotis)
Zone 2 0.16 2
Total Species Credits 5
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8. Appendices

Appendix A. BAM Site - Field Survey Forma (copied directly from Electronic Data Sheet).
Appendix B. BAMC Generated Biodiversity Credit Report.
Appendix C. Response from BAM Support regarding Mapped Important Areas for Swift Parrot.

Appendix D. Endorsement of Myotis Targeted Survey from BAM Support.
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Appendix A. BAM Site - Field Survey Forma (copied directly from Electronic Data Sheet).

BAM Site — Field Survey Form

15 May
Date: 5020 Plot ID: Plot 1 Photo #: -
Plot .
Zone: 56 . . 20 x 50m Easting: 337486.05E
Dimensions:
Datum: GDAos (R 282° Northing:  6253842.72'S
from Om:
PCT 1778 - Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on
PCT:

Growth Form

sandstone slopes on the foreshores of the drowned river valleys of Sydney
[Vegetation Zone 1]

Scientific Name Cover Abundance
Tree (TG) Glochidion ferdinandi 5 4
Shrub (SG) Melaleuca styphelioides 10 N/A
Exotic Sida rhombifolia 0.1 10
High Threat Exotic Ehrharta erecta 15 N/A
Shrub (SG) Dodonaea triquetra 0.5 1
Forb (FG) Commelina cyanea 20 N/A
Other (OG) Calochlaena dubia 2 15
Forb (FG) Dianella caerulea 3 25
Shrub (SG) Banksia marginate 3 3
Other (0G) Cissus antarctica 3 10
Shrub (SG) Breynia oblongifolia 0.5 5
Shrub (SG) Exocarpos cupressiformis 1 1
Tree (TG) Banksia serrata 0.5 3
Other (OG) Xanthorrhoea spp. 0.1 3
Shrub (SG) Leptospermum polygalifolium 3 3
Shrub (SG) Acacia floribunda 1 1
Exotic Solanum nigrum 1 15
Tree (TG) Toona ciliate 5 4
Fern (EG) Asplenium australasicum 1 1
Grass & grasslike (GG) Oplismenus aemulus 6 N/A
Other (0OG) Doryanthes excelsa 30 N/A
Shrub (SG) Elaeocarpus reticulatus 2 1
Forb (FG) Plectranthus parviflorus 0.5 15
Grass & grasslike (GG) Lomandra longifolia 2 5

ERNARLA
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environmental
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BAM Site — Field Survey Form

Shrub (SG) Banksia ericifolia 0.5 1
Forb (FG) Pratia purpurascens 0.1 15
Shrub (SG) Pittosporum undulatum 5 2
Tree (TG) Brachychiton acerifolius 3 1
Shrub (SG) Ficus coronata 5 10
Tree (TG) Banksia integrifolia 2 1
Other (OG) Cayratia clematidea 0.1 100
Tree (TG) Eucalyptus botryoides 10 2
Tree (TG) Eucalyptus microcorys 1 1
Tree (TG) Lophostemon confertus 1 1
Other (0OG) Stephania japonica 0.1 1
Forb (FG) Dichondra repens 0.1 30
Shrub (SG) Ozothamnus diosmifolius 0.1 1
DBH # Tree Stems Count # Hollow Bearing Trees
80+cm 0 0
50-79cm 1 0
30-49cm Present 0
20-29cm Present 0
10-19cm Present 0
5-9cm Present 0
<5cm Present 0
Length of Logs (m) 4
BAM Attribute (1x1m) Litter Cover (%)
1(5m) 90
2 (15m) 60
3 (25m) 40
4 (35m) 15
5 (45m) 65
Average 54
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BAM Site — Field Survey Form

Growth Form Compositic')n Data Structure Data
(count of native cover) (sum of cover)
Tree 8 27.5
Shrub 12 31.6
Grass 2 8
Forb 5 23.7
Fern 1 1
Other 6 353
High Threat Exotics 1 15
(i) N,AHRL A Biodiversity Development Assessment Report (Streamlined Assessment) —
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Date:
Zone:

Datum:

PCT:

Growth Form
Tree (TG)
Tree (TG)
Tree (TG)
Other (OG)
Shrub (SG)
Shrub (SG)

Other (OG)
Tree (TG)
Shrub (SG)
Tree (TG)

Grass & grasslike (GG)

ERNARLA
S ¥ !

environmental

BAM Site — Field Survey Form

28" May
5020 Plot ID: Plot 2 Photo #: -
56 Plot Dimensions: 20 x 50m Easting: 337470.22 E
GDAgq | Middiebearing 38° Northing:  6253859.59 S

from Om:

PCT 1778 - Smooth-barked Apple - Coast Banksia / Cheese Tree open forest on
sandstone slopes on the foreshores of the drowned river valleys of Sydney
[Vegetation Zone 2]

Scientific Name Cover Abundance
Eucalyptus botryoides 20 N/A
Stenocarpus sinuatus 6 N/A
Eucalyptus microcorys 1 1

Cyathea spp. 0.5 3
Melaleuca styphelioides 0.3 1
Elaeocarpus reticulatus 0.3 1

Xanthorrhoea spp. 0.3 1
Corymbia maculata 2 1
Leptospermum petersonii 0.1 1
Banksia integrifolia 0.2 1
Lomandra longifolia 0.1 1
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BAM Site — Field Survey Form

DBH # Tree Stems Count # Hollow Bearing Trees
80+cm 0 0
50-79cm 4 0
30-49cm Present 0
20-29cm Present 0
10-19cm Present 0
5-9cm Present 0
<5cm Present 0
Length of Logs (m) 42
BAM Attribute (1x1m) Litter Cover (%)
1(5m) 1
2 (15m) 1
3 (25m) 1
4 (35m) 1
5 (45m) 45
Average 9.8
S et (ccf:uonTE?Sr’li;itci)\r/]e?:ic\?er) f:trjl;:t:frio?/ae?;
Tree 5 29.2
Shrub 3 0.7
Grass 1 0.1
Forb 0 0
Fern 0 0
Other 2 0.8
High Threat Exotics 0 0
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Appendix B. BAMC Generated Biodiversity Credit Report.

NSW BAM Biodiversity Credit Report (Like for like)

IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00020062/BAAS21006/20/00021014 Taronga Zoo Upper Australia Exhibit - Major Project 24/11/2021

Assessor Name Assessor Number BAM Data version *
Jack Tatler BAAS21006 50

Proponent Names Report Created BAM Case Status
Kristine Marshall 21/03/2022 Finalised

Assessment Revision Assessment Type Date Finalised

1 Major Projects 21/03/2022

* Disclaimer: BAM data last updated may indicate either complete or partial update of the
BAM calculator database. BAM calculator database may not be completely aligned with Bionet.

IPotentiaI Serious and Irreversible Impacts
Name of threatened ecological community Listing status Name of Plant Community Type/ID
Nil
Species
Nil
IAdditionaI Information for Approval
PCT Outside lbra Added

Assessment Id Proposal Name Page 1 of 4
00020062/BAAS21006/20/00021014 Taronga Zoo Upper Australia Exhibit - Major Project
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NSW BAM Biodiversity Credit Report (Like for like)

None added

PCTs With Customized Benchmarks

PCT

No Changes

Predicted Threatened Species Not On Site

Name

No Changes

IEcosystem Credit Summary (Number and class of biodiversity credits to be retired)

Name of Plant Community Type/ID Name of threatened ecological community  Area of impact HBT Cr No HBT  Total credits to
Cr be retired
1778-Coastal sandstone foreshores forest Not a TEC 0.3 0 6 6
Assessment Id Proposal Name Page 2 of 4
00020062/BAAS21006/20/00021014 Taronga Zoo Upper Australia Exhibit - Major Project
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NSW

GOVERNMENT

BAM Biodiversity Credit Report (Like for like)

1778-Coastal sandstone

Like-for-like credit retirement options

foreshores forest Class Trading group Zone HBT Credits IBRA region
Sydney Coastal Dry Sydney Coastal Dry 1778_Zone_1 No Pittwater, Cumberland, Sydney
Sclerophyll Forests Sclerophyll Forests Cataract, Wyong and Yengo.
This includes PCT's: >=90% or
1778 Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site,
Sydney Coastal Dry Sydney Coastal Dry 1778 Zone 2  No Pittwater, Cumberland, Sydney
Sclerophyll Forests Sclerophyll Forests Cataract, Wyong and Yengo.
This includes PCT's: >=90% or
1778 Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
ISpecies Credit Summary
Species Vegetation Zone/s Area / Count Credits
Myotis macropus / Southern Myotis 1778 Zone 1, 1778 Zone 2 0.3 5.00
ICredit Retirement Options Like-for-like credit retirement options
Assessment Id Proposal Name Page 3 of 4

00020062/BAAS21006/20/00021014 Taronga Zoo Upper Australia Exhibit - Major Project
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BAM Biodiversity Credit Report (Like for like)

Myotis macropus /

Spp IBRA subregion
Southern Myotis

Myotis macropus / Southern Myotis Any in NSW

Assessment Id

Proposal Name

Page 4 of 4
00020062/BAAS21006/20/00021014 Taronga Zoo Upper Australia Exhibit - Major Project

NARLA
environmental

Biodiversity Development Assessment Report (Streamlined Assessment) —
Upper Australia Exhibit at Taronga Zoo, Sydney | 78



Appendix C. Response from BAM Support regarding Mapped Important Areas for Swift Parrot.

‘Wed 24/06/2020 12:01 PM
Denise Wallace <Denise.Wallace@environment.nsw.gov.au> on behalf of OEH ROD BAM Support Mailbox <bam.support@environment.nsw.gov.au>

FW: BSM-979 Mapped Swift Parrot Areas
To  Emily Rix

Hi Emily
That part of the zoo is not within the draft swift parrot important areas.

Regards
BAM Support

From: Denise Wallace <Denise Wallace @environment.nsw.gov.au> On Behalf Of OEH ROD BAM Support Mailbox
Sent: Menday, 22 June 2020 8:50 PM

To: emily.rix@narla.com.au

Subject: FW: BSM-975 Mapped Swift Parrot Areas

Hi Emily

Thanks for sending these through, I've forwarded this email to the subject matter expert.

Regards
Denise

From: Emily Rix <Emily.Rix{@narla.com.au>

Sent: Thursday, 18 June 2020 4:33 PM

To: Denise Wallace <Denise. Wallace@environment nsw.gov.au>
Subject: RE: BSM-979 Mapped Swift Parrot Areas

Hi Denise,

Thanks for your quick response.

Please see attached the shapefile of the approximate location of the proposed development — this may change very slightly, however the location within the Zoo will remain the same.

The devel ent i the of a number of trees for the facilitation of a new treehouse building and the medification of some enclosures.
Please let me know if you require any additional information, and what steps are required if the propesal is situated within important Swift Parrot areas.
Kind regards,

Emily Rix
Project Manager | Ecologist

(BAAS19070)
Marla Environmental Pty Ltd

T: 02 D986 1205 M: 0437 288 845
NARLA E: emily.rixg@narls.com.su | www.nars.com.su

infw

é Please consider the environment before printing this e-mail.
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Appendix D. Endorsement of Myotis Targeted Survey from BAM Support.

Mon 19/10/2020 4:14 PM
Denise Wallace <Denise.Wallace@environment.nsw.gov.au> an behalf of

OEH ROD BAM Support Mailbox <bam.support@environment.nsw.gov.au>
FW: BSM-1392 Southern Myotis - Targeted Survey

To  Emily Rix
) vou replied to this message on 19/10/2020 4:28 PM,
Hi Emily,

The subject matter expert has advised the following:

Your suggested approach is reasonable given the circumstances relating to the site and the risk of entanglement if mist nets or harp traps were used. We are about to release a
revision of the bat survey guidelines and I've included an extract of the survey requirements for Myotis below:

Southern myotis Myotis macropus
Site Per <2.5

metre riparian length of potential hal

Harp trap or mist net October — March 16 4

Passive acoustic detection October — March 16 4

Active detection October — March 8 hours 4

Roost search (artificial October — March 1 per 30 mins where required
structures) structure

Survey methods:

Harp trap or mist net placed in areas of potential habitat. For larger waterbodies use of mist nets may be necessary where harp traps are not adequate to effectively cover the
flyway. Traps or nets should be set beside or preferably over pools of water along creeks or rivers, particularly in flat or areas of low relief if present. Traps can be set under bridges
or culverts, or overhanging branches. The survey may use only mist nets, or a combination of harp traps and mist nets.

Passive acoustic detection, with the microphone directed over pools of water along creeks or rivers or other waterbodies or active detection searching over suitable waterbadies in
potential habitat using acoustic detectors and visual aids to confirm the presence of southern myotis.
Passive detectors or traps are to be set in areas of potential habitat, such as under bridges, culverts or overhanging branches. For larger waterbodies acoustic detection or mist nets

may be necessary.

Roost search of artificial structures is a supplementary method, to be carried out where required. Note: The required search effort for artificial structures refers to the effort
necessary to survey a single structure, such as a building or bridge. Survey of larger structures may require additional effort. For survey of very large artificial structures advice
should be sought from DPIE at bam.support@environment.nsw.gov.au.

Mon 13/10/2020 4:14 PM
Denise Wallace <Denise.Wallace@environment.nsw.gov.au> on behalf of

OEH ROD BAM Support Mailbox <bam.support@environment.nsw.gov.au>

FW: BSM-1392 Southern Myotis - Targeted Survey
To  Emily Rix
ﬂ‘mu replied to this message on 19/10/2020 4:28 PM.

Potential habitat: All PCTs associated with the species (as per the TBDC) within 200 metres of the bank of any medium to large permanent creeks, rivers, lakes or other waterways
(i.e. with pools/ stretches 3 metres or wider) on the subject land (Anderson et al. 2005).

Approach to create species polygon: Use aerial imagery, or ground datu to locate and map the high bank (or high tide mark for tidal waters) of any medium to lorge permanent
creeks, rivers or other waterbodies (as described above] within 200 metres of the subject land. An example of how this may be dene is illustrated in Figure 1b. Species polygon
boundaries should align with all PCTs on the subject land with which the species is associated (as listed in the TBDC) that occur within 200 metres of the high bank, or high tide mark
of creeks, rivers or other waterbodies mapped. If the species was recorded in any additional PCTs on the subject land these PCTs should also be included in the species polygon.
Example 1 above illustrates how this may be done. For assessment of biodiversity stewardship sites, the species polygon may include areas of degraded PCTs that are to be restored
to recognisable PCTs associated with the species as part of an approved management plan for the site.

Roost search (microbats): o search of a microbat roost is undertaken by looking for bats or signs of bats (urine stains, droppings, remains, and bat fly casings) in suitable roost
habitat during the daytime. All roost searches should use a torch to shine in holes, cracks and crevices, and carry a handheld bat detector to locate (and identify) bats that may call.
If bats are located observers must confirm the identity of the species and determine if the roost is a maternity roost. The roosts of some species are cryptic and very rarely found
despite searches (Pennay 2008). For these reasans roost searches should only be conducted in addition to other recommended survey methads.

Active detection (southern myotis): (For southern myotis), one active detection night is an observer using a single handheld acoustic detector and visual aid to concurrently search
for and observe foraging bats flying over suitable waterbodies for at least two hours after dusk. During active detection the observer should move slowly along the bank actively
searching above waterbodies for foraging bats. The observer must use a combination of the echolocation call and characteristic foraging pattern of southern myotis over water to
identify the species. The handheld detector must be capable of detecting and displaying real time spectrograms of the target species calls, also recording and storing these calls.
Visual aids such as a spotlight, infrared or thermal device may be used to allow the observer to observe small bats and their flight behaviour at a distance of at least 30 metres.
Active detection may be undertaken by a single person, or two (or more) people with one monitoring the detector, and the other visually searching. When undertaken by multiple
people it is still considered one active detection night. Unless restricted by available habitat, active detection should be undertaken at a different location each night to sample
intra-site variability. Acoustic recordings are to be retained and examples from the survey provided in the BAR as documentary evidence.

Total effort in the tables below means the minimum required effort for that standard survey method (Section 2.8) per 50 hectares, or 2.5 kilometre riparian length or less of
potential habitat for the species. To meet the minimum survey requirements the ‘total effort’ for at least one standard survey method must be met. For some species multiple
methods may be used, but not all methods are appropriate for all species, particularly if breeding habitat is required to be identified. To avoid using inappropriate methods only use
methods listed in this chapter for that species and note any limitations if breeding habitat must be identified.

Surveyors are only required to select one survey method from the list of suitable methods for the target species. Where methods are listed together with an ‘er’ (for example harp
traps or mist net) one method or a combination of both methods may be used to reach the specified total effort. Any methods not listed together with an ‘or’ may be used in
combination but the total effort of at least one survey method must be met. For example, a survey for southern myotis could potentially use a mix of harp traps and passive acoustic
detection (methods not listed with an ‘or’ in Section 3.1). However, in this case the total effort for at least one of those methods must be achieved — it cannot be met by combining
the effort of unrelated methods (e.qg. eight nights trapping plus eight nights of acoustic detection to reach 16 nights in total would not satisfy the criteria, whereas 16 nights of one
of the methods would).

So, for passive acoustic detection of Myotis, 4 detectors for 7 nights would be sufficient {the minimum is 16 detector nights — 4 detectors for four nights). Note this effort applies
per 50 Ha or 2.5km riparian length — presumably your site is not as large as this.

Cheers,
BAM Support
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Eastern Sydney Office
Unit 2/8 Apollo Street
Warriewood
NSW 2102

Western Sydney Office
7 Twentyfifth Avenue
West Hoxton
NSW 2171

Hunter Valley Office
10/103 Glenwood Drive
Thornton
NSW 2322

www.narla.com.au
Ph: 02 9986 1295
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