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Executive Summary

Raptor Environmental was commissioned by Jacobs on behalf of Redland City Council

to ecology. This EAR will support the Local Government Infrastructure
application, Operational works applications and Environment Protectio
Conservation Act 1999 (EPBC Act) Significant Impact Assessment (S|
finalisation of the Commonwealth Conservation Agreement, as
legislative requirements.

The proposed Project is located at 362-388 Old Cleveland R East,Birkdale. The Project
will provide a central community hub for the RCC Local Goyetn Area (LGA). The
Project includes the delivery of separate Project compon . White water rafting

facility, internal roads, carparks etc).

<
This EAR identified several matters of national enyi Na significance (MNES) and
matters of state environmental significance (MSE% he Project Area. The table below
provides a summary of ecological values, know, ential impacts and how these
elements are considered throughout the desjgn s and will be further considered in the
detailed design. &

Considerea !mpacts Benefits and Response
NV

Koala habitat bf habitat will o The design retains the Conservation
Area including 39 ha of habitat that

will be managed and restored.

<%tential impact on o Internal traffic will be limited to
3novement path. 30km/hr.
e Patches of koala habitat and koala

g@ habitat trees will be retained to
¥,

maintain movement and foraging
opportunities within the Development
Footprint.

Increase in traffic, noise e The Redland Coast Koala

and light within the Project |  Conservation Plan 2022-2027
Area. includes initiatives relevant to the
project including:

o Koala population monitoring
and disease management;

o Smart signs and driver
awareness; and

o Community engagement.
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Value

TEC

Considered Impacts

Coastal Swamp Oak
(Casuarina glauca) Forest
of New South Wales
South East Queensland
TEC, Subtropical Eucalypt
Forest on the floodplains
TEC and Subtropical and
Temperate Coastal
Saltmarsh; entirely
avoided from direct
impacts.

Benefits and Response

0.94 ha of a vegetation communit
does not presently meet the cond

thresholds for the Coastal S

Queensland TEC will be
and restored such tha

W
(Casuarina glauca) Forest of
South Wales and South IE%

@

N

Potential for indirect
impacts to occur during
detailed design by altering
hydrology.

gement plan
rinimal change to the
existing legical regime of the tidal

wat downsteam of the outlet
fromithe 3 land area.

MSES

Protected
Plants

Protected Plants are
unlikely to occur withingpe

Project Area. S\(

he Development Footprint
apped within the High-risk area
tected Plants. A Protected Plant
ey and Report will be required.

Wildlife
habitat

Several breeding
for Special Least

N
>

dog

:gThe design avoids the majority of
habitat features within the
Development Footprint.

A Species Management Program —
High Risk of Impacts will be required
to be prepared and submitted to the
Department of Environment and
Science which details impact
mitigation measures for impacts to
several breeding places.

The design incorporates ecologically
sensitive lighting throughout the
proposed infrastructure within the
Development Footprint.

A

AN

Minor areas of habitat will
be cleared in Koala
District A.

The design retains the Conservation
Area which will be retained and
restored.

The design retains patches and
individual Non-juvenile Koala habitat
trees within the Development
Footprint.

Clearing will be staged and will occur
sequentially under the supervision of
a Koala spotter.
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Value

Regulated
Vegetation

Considered Impacts

Minor area or regrowth
vegetation will be cleared.

Benefits and Response

e The Conservation Area will be

application to amend the ve
mapping to Category
declared offset area),

o Infrastructure i ot@d in the
Conservation Ari
Regulated v@ ithin the

Consery, a Will be retained.

and minimises

protected through a Property M@
Assessable Vegetation (PM

Marine plants

¢

Minor area of Marine

&

29

design of the proposed Kayak

Plants will be disturbég QQ?nd canoe launch facility is located
:y n a cleared and eroding section of

©

Tingalpa Creek which will be
stabilised and restored.

e The minor disturbance to Marine
Plants will be assessed under State
Development Assessment
Provisions (SDAP) Code 11:
Removal, destruction or damage of
marine plants supported by a marine
plant disturbance plan.

@I for the Kayak
a

anoe launch facility
impact flows of

galpa Creek.

e The detailed design will ensure tidal
flows of Tingalpa Creek are
maintained and fish movement will
be uninhibited.
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Glossary of Acronyms and Abbreviations

ALA Atlas of Living Australia @
AS Australian Standard %

C Least Concern

CEEVNT Critically Endangered, Endangered, Vulnerable, Near Threatened @
CR Critically Endangered

DAMS Development Assessment Mapping System @

DCCEEW Department of Climate Change, Energy, the Environment a

DES Department of Environment and Science

DoR Department of Resources

E Endangered

EAR Ecological Assessment Report

CEMP Construction Environment Management Plan 0

EPBC Act Environment Protection and Biodiversity Copsepy n Act 1999

ESD Ecologically Sustainable Developmenz> Q
ha hectares

HAT Highest Astronomical Tide S%\

HES High ecological significance

km kilometre

LGA Local Government Area

LGID Local Government Infrastpct esignation
LIKT Locally important koal

m metre &

Ma Marine

Mi Migratory

MLES Matters of L iconmental Significance
MNES Matters_of nvironmental Significance
MSES Matters t nvironmental Significance
NC Act Nature Con ation Act 1992

NJKHT Nofoveile koala habitat tree

OEMP ‘q,r al Management Plan

PMST epfed Matters Search Tool

RCC Redlands City Council
RE S%egional Ecosystem
State Assessment and Referral Agency
: State Development Assessment Provision
Special Least Concern
Species Management Programs
State Planning Policy

Scientific Users permit
Threatened Ecological Community

V Vulnerable
VMA Vegetation Management Act 1999
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1 Introduction

(RCC) to conduct a detailed ecological assessment and prepare an Ecological Ass

Report (EAR) for the proposed Birkdale Community Precinct. To date, there have

several ecological studies associated with the Project. The current EAR builds o({t

studies, provides contemporary site-based field assessments, identified eco@ es,
I

quantifies benefits and impacts of the Project, and identifies environmental
requirements (where they relate to ecological matters).
The Project is located at 362-388 Old Cleveland Road East, Birkdale (@ . The

locations of the Project Area and Birkdale Community Precinct re shown in
detail the Draft Birkdale Community Precinct Master Plan, provi e1.

Specifically, the Project Area incorporates 62 hectares (ha) is described as the following land
parcels:

e Lot 1onRP14143,
e Lot2on RP14144, O\
e Lot2on SP146445, and %

e Lot2on RP211270.

Pursuant to the Redland City Plan 2018 (Ve[
are zoned as follows:

e Lot1onRP14143 and Lot 2 P
zZones;

e Lot 1onSP146445 — Facilities’ zone; and

e Lot2on RP211270 nsity Residential’ zone.

The Project Area is als n ith the Regional Landscape and Rural Production Area
pursuant to the Southeast nsland Regional Plan 2017.

Definitions for terqQn
Project — s%zts of the Birkdale Community Precinct.

Project total area comprising Lot 1 on RP14143, Lot 2 on RP14144, Lot 2 on
SP14 a ot 2 on RP211270 (i.e. 62 ha encompassing the Development Footprint and
Con Area as shown in Figure 1).
t Footprint — comprises 23 ha as shown in Plate 1 and Figure 1 illustrating the
0 Oject elements that are described in Section 1.2.

onservation Area — comprises 39 ha and is shown in Figure 1 and will be retained and
Protected.

ology used to describe the Project components include:

Ecological Assessment Report 1
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1.2 Project Description and Components

(LGA). The proposed Redlands Whitewater Centre will be a host venue for the Brisban
2023 Olympics and Paralympics Games. The Draft Birkdale Community Precinct M
Plan (Redland City Council, 2022) states that, “its collective wealth is measured b
dedicated conservation and celebration habitat, culture and heritage, by its enhghc

v

The Project will provide a central community hub for the RCC Local Government Area @
of

today’s social values, and the strong legacy outcomes of it being a home for

passive recreation, education and technology diversity.”
The Project will result in the creation of seven ‘hubs’ within the Develop% print,
including: @

e Cultural hub;

e Willards Farm (food) hub;

e Innovation hub; @
e Entertainment hub; @

e Communications hub; @

e Recreation and adventure sports hub ang;
e Conservation hub. (b'

The locations of the separate hubs for th jecthare shown on the Pre- 2023 Master Plan
in Plate 1, below.

1.3 Background &

The Project Area is located i of Birkdale, Queensland. It is situated to the
northeast of Tingalpa Creek waterway) and encompasses an area of 62 ha. The
Project Area (excluding Lo 11270) was purchased by RCC from the
Commonwealth in 201 of the conditions of sale, the Commonwealth entered into a
Conservation Agreement C for the land described as Lot 1 on RP14143, Lot 2 on
RP14144 and Lot 2 on.SP146445.

The Development,F @ nt encompasses approximately 23 ha in the centre of the Project

Area. The rem % as form the Conservation Area that is the subject of the

Conservatign,Agreemeént with the Commonwealth. While the Conservation Area supports an

expanse o%t and regrowth vegetation, the Development Footprint has been

histori @) d and primarily supports exotic grassland and scattered juvenile trees.

The Preject a supports heritage assets including the former World War 2 radio receiving

stat illard’s Farm (Redland City Council, 2022).

?% ation Agreement specifies clauses requiring the protection and conservation of
e

threatened ecological communities (TECs) listed under the Environment

tion and Biodiversity Conservation Act 1999 (EPBC Act) within the Conservation Area.
The objectives of the Conservation Agreement are for the long-term protection and
conservation of protected matters found on the land, including:

Ecological Assessment Report 2
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Koala and Koala habitat present in the Conservation Area, to improve and
maintain the viability of the Koala in the local area and promote and enhance the
survival and conservation status of the species;

Subtropical and Temperate Coastal Saltmarsh ecological community in t@@

Conservation Area, to improve and maintain the viability of the ecologica

community; and %
Other ecological values within the Conservation Area, including e i

communities or habitat for other EPBC Act listed species as igden d may
be identified in the future.

@@
XS

@%’0&
o
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Figure 1. The Project Area.




20. Equipment Hire Shed (inital temporary building)
21. Amphitheatre

Plate 1. Birkdale Community Precinct Master Plan (Pre-2032).
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1.4 Previous Studies

Four phases of ecological and environmental assessments have been completed for th@

Project, as follows:
e Phase 1 - Initial pre-purchase land investigation: z §>

o Environmental Investigation - Land in Birkdale, Capalaba prepare@BM

(dated 2018). @
¢ Phase 2 - Ecological assessments, management plans and Koa ensure

compliance with the Conservation Agreement: @
o Ecological Assessment Report and Environmenta ag w‘, t Plan

prepared by Cardno (dated 18 June, 2020).

o Regional Ecosystem Review prepared by Car (dated 23 September
2021).

o Environmental Early Works and Social L ement Plan prepared by
Cardno (dated 23 November 2021). &

o Koala Habitat Assessment and Re meddations prepared by Biolink (dated
October, 2021).

o Koala Survey Report prepared biversity of the Sunshine Coast (dated

June, 2021).

e Phase 3 — Review of Environme@als, Conservation Agreement and MNES:

o Environmental and Ap@%&!ﬁw onsiderations, Birkdale Community Precinct
Master Plan prepargg-hy (June, 2022).

ent Review prepared by ERM (dated 2 August

o Draft Conservati
2022).

o Draft Threateke ecies and Threatened Ecological Communities Review

prepare% (dated 2 August 2022).
e Phase 4 — Sypporting™documentation for the LGID and finalization of the

Conservatiement including:

isAfeport) prepared by Raptor Environmental (dated 20 March 2023)
0S rt and inform environmental approvals and refine the detailed design
at a fine scale.

C Act Significant Impact Assessment prepared by Raptor Environmental
dated 20 March 2023).

o Marine Plant Disturbance Plan prepared by Raptor Environmental (dated 28
: \ February 2023).

o
t

o Wildlife Habitat Management Plan prepared by Raptor Environmental (dated
22 March 2023).

Ecological Assessment Report 6
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1.5 Scope of this Report

This EAR incorporates a contemporary assessment of ecological values within the
Development Footprint, as well as the outcomes of targeted studies in accordance with
recommendations made in previous reports (listed above). This EAR focuses in detaj ilc,)
Development Footprint, although parts of the study also incorporate areas within th%

Conservation Area. @
Specifically, the scope of this EAR includes the following items.

e The methodologies and outcomes of a detailed fauna assessment;

o Assessment of general ecological values in the open grasslan@.e. the

Development Footprint); @\
e Collection of information to support a Vegetation Manageme ;

¢ Evaluation of Koala habitat connectivity within the PrgjectArea;
e Consideration of MNES pursuant to the EPBC A jng recent listing changes),
including: O
o The Endangered Koala - combine utations of Queensland, New South
Wales and the Australian Capital Terr hascolarctos cinereus).
o The Endangered Greater glider - rn and central (Petauroides volans).
o The Endangered Coastal
South Wales and South

p Qak (Casuarina glauca) Forest of New
nsland TEC.

o The Endangered Subtrogical elicalypt floodplain forest and woodland of the
st and South East Queensland Bioregion TEC.

New South Wales !@
o The Vulnerable al and Temperate Coastal Saltmarsh TEC.

o The Vulnerglfe th-eastern glossy black cockatoo (Calyptorhynchus
lathami f

o The Vulnerabley Marine and Migratory White-throated needletail (Hirundapus
cau ).

o % able Grey-headed flying-fox (Pteropus poliocephalus).
The Mdrine and Migratory Rufous fantail (Rhipidura rufifrons).
Marine and Migratory Satin flycatcher (Myiagra cyanoleuca).

) sid€ration of updated listings of MSES, including:

<o Updates to the listings of the Koala and Greater glider (Southern and central)

Q\ pursuant to the Nature Conservation (Animals) Regulation 2020.
©)

Updates to the Vegetation Management Act 1999 Vegetation Management
Map, which now incorporates Category C — High Value Regrowth vegetation.

Ecological Assessment Report 7
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e Consideration of MLES, including Redland City Council Planning Scheme
Environmental Significance Planning Scheme Policy list of Locally significant

under the Planning Act 2016. As such, assessment of Matters of State Environmen

species. @
This EAR will support the Local Government Infrastructure Designation (LGID) appl
Significance (MSES) will likely be relevant to this designation. @

Ecological Assessment Report 8
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1.5.1 Caveats

(although this EAR will identify restoration principles and approaches that may be integ
into a broader Vegetation Management Plan for the Project). This EAR also does n
incorporate the results of a Protected Flora Survey conducted in accordance wit
Survey Guidelines (2020) pursuant to the Nature Conservation (Plants) Regulat €
given the time-frame requirements for such a survey (i.e. the survey must be d 12

months before the commencement of clearing activities). \

The scope of this EAR does not extend to the provision of a Vegetation Management P@

Ecological Assessment Report 9
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2 Methodology

2.1 Desktop Review @

2.1.1 Reports and databases

To inform the requirements of the field survey, a desktop assessment was unde

review contemporary and relevant database and mapping resources relating d
fauna, ecological communities, waterways and other MNES, MSES an of\Local
Environmental Significance (MLES) likely to occur within and in proximity ject Area
The outcomes sought by the desktop assessment were to:

e review amendments to legislation since the preparation p ) Ecological

Assessment Report (Cardno, 2020);
¢ refine a list of threatened species to be targeted by t una ahd flora survey;
e guide the level of detail required during the field ass ent.

In addition to review of current aerial photography, #ge ’W y key Commonwealth, State
and Local government desktop databases and mappj esoutces reviewed are listed
below. Applicable outputs from these searches ha eenpresented in Appendix A.

. MNES

o Commonwealth Department Change, Energy, the Environment

rotected Matters Search Tool (PMST);

o Atlas of Living Australi
o National flying-fox @I map prepared by DCCEEW.
o MSES

o MSES mapp{rigas.shown on the Development Assessment Mapping System
(DAMS State Planning Policy (SPP) interactive mapping system;

o Regulated Veggtation Management Map prepared by the Department of
Res@(DoR) and pursuant to the Vegetation Management Act 1999;
o la

tat Map prepared by the Department of Environment and Science

(
rotected Plants Flora Survey Trigger Map prepared by DES;

@ildlife online database prepared by DES;
o Atlas of Living Australia (insofar as MSES species are concerned); and
\ The Queensland Wetland Environmental Values Map under the
Environmental Protection (Wetland and Water Biodiversity) Policy 2019.

e MLES

o Redland City Plan 2018 online mapping tool and relevant overlays.

Ecological Assessment Report 10
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Mapping searches were centred on coordinates that represented the centre of the Project
Area (-27.5097, 153.2014), or a centrally located Lot/Plan (i.e. Lot 1 on RP14143) as
relevant. A three-kilometre buffer was applied for each desktop search where relevant.

2.1.2 Desktop mapping %
2.1.2.1 Koala Habitat Characterisation @

The Commonwealth provides guidance on the assessment of Koala h ita@zﬂment of
Climate Change, Energy, the Environment and Water, 2022) and Rapto ental has
adopted the methodology described in the recent publication by t lian National
University (Youngentob, 2021) including: @

) Summary of Koala presence and abundance within { Area and broader
Birkdale area.

o A summary of Koala presence in the Project Afe s collated based on the
existing information provided in previous Cardno, 2020; BioLink,

Sidyd
2021; University of the Sunshine Cogst,
. An overview of habitat extent and conrg%
rfgan

o Koala habitat characterisation in accgrta ith Table 1, which indicates that
the following attributes are valuable & ntifying Koala habitat:

o Locally important koala tree-{i{
o Ancillary habitat trees;
o Open ground.

Using combinations of these atyi oala habitat within the Project Area was assigned
to three separate Koala habit es as per Table 2. While delineation of areas was a

desktop exercise, it was als d by field data.
The assessment of Ko abitat included mapping individual and patches of non-juvenile

a
koala habitat trees (NJKH s defined under the Queensland Environmental Offsets
Regulation 2014. M of Koala habitat categories within the Project Area relied, in part,

upon the ground-ir egional Ecosystem mapping presented in the Regional
Ecosystem Re éno, 2021) (Appendix B). This information was supplemented by
transects complet Raptor Environmental in 2022 in remnant and regrowth regional
ecosystem Es) supporting Koala habitat to aid in quantifying NJKHTs in each regional

ecosyste cts utilised a 50 x 20 m plot and to quantify density of NJKHTs (refer to
Figu%

Qg%

Ecological Assessment Report 11
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Table 1. Summary of Koala habitat assessment criteria (Youngentob, 2021).

Section
of

report

7.4

7.5

Habitat assessment criteria Applicakie
attributes

Locally important Koala tree

The document states “The combination of koala occurrence and LIKT
provides a strong indication that an area is koala habitat. However, it is
important to recognise that the absence of koalas does not mean that
area with LIKT is not potential koala habitat.”

Ancillary habitat Applicable in
—— . assessing koala
The document states “In some areas, the availability of certaif 4 sphecie habitat

and other vegetation types not commonly recognised as importal# qay
still be essential for koala survival due to the shelter or other reso Q8BS they

provide”

Soil fertility ii Not applicable
The document states “...as a general rule, soilfertilk % | not be used as

an indicator of koala habitat or koala habitat qua%a

Tree size and age class Not applicable

The document states “The published lite not include data that

can be used to identify specific tree s} re s that would be consistent
across the range of the koala”
Primary and secondary food tr ies Not applicable

The document states “Methaq abitat assessment that rank the
importance of particular (eahd species as ‘primary’ or ‘secondary’
should be used wit o% awareness of limitations”

Proportion of prefi rees in a landscape (primary and secondary Not applicable
habitat)
The docume f secondary habitat can support a koala population,

even at a lower ity, it should not automatically receive lower priority for

conservgtieq_than ah area of primary habitat’
p ersity Not applicable
e

T
Th nt states “Tree species diversity should not be considered a

equirement for koala habitat unless it has been robustly demonstrated that
s important for koala populations in a specific area”

consideration as remnant vegetation when determining whether it is koala

@mnant vegetation and non-remnant vegetation Not applicable
o % The document states “Non-remnant vegetation should be given the same

habitat and its potential utility to koalas should not be downgraded simply on
the basis of whether the vegetation has regrown or has never been
disturbed.”

4 Open ground Applicable in
assessing koala
habitat

Ecological Assessment Report 12
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ENVIRONMENTAIL
Section Habitat assessment criteria Applicable
of attributes
report
The document states “...the ground itself forms an essential component of

koala habitat’

Table 2. Koala habitat value score.

Habitat Category

LIKT trees dominate the

vegetation community community

Antillary koala habitat trees

B LIKT scattered dominate the vegetation
O community
%

IKT or ancillary trees OR support
or ancillary trees

gional Ecosystems

Previous ecological assessments for t
(Cardno, 2021). The review refined |
ecosystems (REs) not currently m
assemblages are used to ide
assisted the desktop identifica
creek flats (i.e. landzone 3).

The vegetation comm% ssment sought to build upon the refined Regional Ecosystem

included a Regional Ecosystem Review
oundaries and identified additional regional
~Underlying land zones and vegetation

d assist in identifying potential TECs. This study
ntial TECs which correspond with alluvial river and

(RE) mapping undertaken rdno (2021). In addition, high-resolution contemporary aerial
imagery was also reyiewed totake recent vegetation changes within the Development
Footprint into acco @ removal of weeds). Where deviations from the refined RE
mapping were o ring the field assessment, updated RE and TEC boundaries were
mapped.

2.1.2.3 nnectivity

ivity across the landscape incorporating factors such as barriers to local

dis d use and effective connection elements in the environment were reviewed.
xisting fauna movement barriers, including fencing, surrounding roads was
e gain insight into the current fauna movement opportunities and limitations
he broader landscape.
Ecological Assessment Report 13
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2.1.3 Likelihood of Occurrence Assessment

Following review of relevant desktop resources, a likelihood of occurrence assessment w
undertaken for species listed under the Nature Conservation Act 1992 (NC Act) and E
Act that:

e Have verified occurrence records within 3km of the Project Area accordingQ
Queensland Wildnet online database; (b'

e Are considered ‘known’ to occur within 3km of the Project Area c@ the
EPBC Act PMST. x

To assess the likelihood of occurrence for these species, the habitat r ents for each
species was reviewed and compared against the habitat types prése s the Project
Area. The likelihood of occurrence status for each species was A

Y
-@; as follows:

e Species which have not been previously recorded an ve strtt habitat
requirements that are not met by the habitat types wifin Project Area were

classified as ‘unlikely’.

e Species which have not previously been re@r the Project Area or
immediate surrounds (but have been recogge I at least 3km of the Project
present within the Project Area were cI ‘possible’.

e Species which have previously bee within the Project Area or immediate
surrounds and have habitat requir nsistent with the habitat types present
within the Project Area were cl i ‘likely’.

e Species which have previou
surrounds within recenf ye
‘known’.

n recorded within the Project Area or immediate
ithin the last 30 years) were classified as

The results of the likelihood cugpence assessment are provided in Appendix C.

2.2 Field AssessN

The field assessmenpteamponent undertaken for this EAR sought to build upon previous
assessments (i.e. (@ 2020; BioLink, 2021; University of the Sunshine Coast, 2021)
which surveyed,tife eqtire’ Conservation Area or focused on a particular species within the
Project Area (i.e. ). As such, the field assessments undertaken for this EAR focused on
finer-scale information for all matters of environmental significance and

that may occur within the Development Footprint and immediate

in the Conservation Area).

ssment involved seven days of survey conducted from the 8" of September to

‘ \J September 2022, 3 March and 24" March 2023. All assessments were
kg in accordance with a current Animal Ethics permit (license number: CA
/1581) and Scientific Users permit (registration number: SUR001662).

fi

ield assessment involved nocturnal and diurnal survey methodologies. Surveys were
undertaken in accordance with the following guidelines.

Ecological Assessment Report 14
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o Terrestrial Vertebrate Fauna Survey Guidelines for Queensland (Eyre et al.,
2022a).

o Survey Guidelines for Australia’s Threatened Mammals (Department of @

Sustainability, Environment, Water, Population and Communities, 2011).
e Biocondition Assessment Manual (Eyre et al., 2015).
e A review of koala habitat assessment criteria and methods (Youn %1 ).
e Guide to greater glider habitat in Queensland (Eyre et al., 20 .

e Redland City Plan Planning Scheme Policy 1 — Environme lcance.

Locations where various survey methods were undertaken are @ ollowing
figures:

e Figure 2 — Transects, plots and observation points

e Figure 3 — Traps and detectors. @

e Figure 4 — Vegetation assessment and map’b@

Detailed descriptions of the survey methodologiesg% n are provided in Table 3.

Table 3. Description of survey methods ‘
Surve)_/ Field assessment
Technique

Vegetation
communities

Project Area. T
in remnant and r thTegional ecosystems (REs) supporting Koala habitat..

Potentiahl werl sessed in accordance with the Queensland Government's
BioCon sment Manual (Eyre et al., 2015). BioCondition is a condition
assessmen eWork for Queensland that provides a measure of how well a terrestrial
em is funCtioning for biodiversity values and includes the quantification of native
. This approach was used to assist in determining TECs as per the

Advices for the following TECs:

Threatened Subtropical Eucalypt Floodplain Forest and Woodland of the New South Wales
Ecological North Coast and South East Queensland bioregions (Department of Climate
Communiti% Change, Energy, the Environment and Water (2022c)
e Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South
East Queensland (Department of the Environment and Energy, 2018).

@ BioCondition assessments are repeatable and quantifiable method of assessing non-native
2 \

vegetation cover in the understorey and large trees. The location of the BioCondition plots
assessed for the Project are shown on Figure 2 and is presented in Appendix D.

A list of the native flora species encountered was compiled during random meanders

ora inventory = undertaken within the Development Footprint; however it should be noted that the survey
methodology adopted for this study was not on accordance with the Flora Survey
Guidelines (2020) pursuant to the Nature Conservation (Plants) Regulation 2020, given the
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Survey
Technique

Field assessment

Marine Plant
Survey

Management Operational Policy (FHMOP 001) (Department of Primary |

Fisheries, 2007).
gPpile ring random
1@ ppPing the broad

Surveys were undertaken at multiple sites within the ment Footprint and immediate
surrounds during the Spring survey period. The loca survey sites were

determined following consideration of areas which-we resentative of vegetation
communities potentially directly impacted b the‘ ’n /or occurring at the direct

A list of the exotic and/or invasive flora species encountered was
Weeds meanders undertaken within the Development Footprint. This incl
locations of restricted weeds listed under the Biosecurity A

gris Area including:

interface of the Development Footprint an NSER
1. Dry sclerophyll forest in re t;%ation on land zone 3;
Site selection
eJunC

2. Dry sclerophyll forest at {83 of the secondary access roads in
advanced regrowth vegetajigmorpland zone 5; and

3. Exotic grassland wi
vegetation.

d native trees and fringing young regrowth

The location of the fauna s ites Has been illustrated in Figure 3.

diurnal searche

. . diurnal search wi
Active diurnal

searches

al trapping was undertaken in accordance with Section 8.4 of the Terrestrial

auna Survey Guidelines for Queensland (Eyre et al., 2022). The survey

logy utilised for this project involved the designation of three separate ‘survey sites’

(i.e. ey site 1, survey site 2 and survey site 3). Survey sites 1 and 2 were located to the

south and north of the Development Footprint, respectively and survey site 3 was located

trally within the Development Footprint. A total of 20 Elliot traps were deployed at each

Urvey site for four nights (i.e. a total of 240 trap-nights). The locations of Elliot traps are

shown on Figure 3.

Traps were baited with universal bait mixture (i.e. a combination of rolled oats, peanut
butter, honey and vanilla essence). Traps were positioned and covered to reduce possibility
of exposure of trapped animals. Traps were opened before dusk and checked each
morning shortly after dawn (Plate 2) after which they were closed for the day. Two traps at
Site 3 (Elliot traps | and M) were installed on the trunk of mature trees with the aim of
trapping small arboreal mammals including gliders (Plate 3).
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Survey
Technique

Pitfall trapping

Spotlight
searches and
stag watching

Call playback

Field assessment

traps were not installed at survey site 3, due to the lack of understorey habitat owi
regular slashing of the Development Footprint. Pitfall traps target small, groun v
mammals, reptiles and amphibians. The technique utilised four 20 litre bucketg
by a drift fence using a ‘T’ configuration (refer to Plates 4 and 5 below). [
furnished with a dampened sponge, floatable material (i.e. a cork) and led
checked at dawn, before midday, at dusk and opportunistically thro
were closed for one day owing to excessive rain.

he Terrestrial
nd the Survey
inability, Environment,

Spotlight searches were undertaken in accordance with Sectj
Vertebrate Fauna Survey Guidelines for Queensland (Eyr
Guidelines for Australia’s Threatened Mammals (Depart

habitat suitable for Petauroides volans (Greater glider, ern and central)), as well as

throughout the balance of the Development Footpri ing searches were
undertaken over four nights by two ecologists for g-2 period (i.e. average 4 person
hours for four nights). It is noted that the Survey, wes’for Australia’s Threatened
Mammals (Department of Sustainability, E§iro ater, Population and Communities

er 5 ha, however the Spotlight
searches completed were covered a gre and longer time-frame than the

guidelines survey method. Each spotligh olved the observers meandering slowly
through each survey site (including thge e Development Footprint) following call-

ent
playback activities. Spotlight searchesy i)gfb‘ sed in a mixture of sparsely and densely

vegetated areas (Appendix E). P
searches were completed (i.e.
2. Stag watching involved dir
at dusk. This technique is e

affon of nocturnal wildlife emerging from tree hollows
e detection of possums and gliders and significant
ing limbs were targeted for stag watching. The areas

Call playback w
Fauna Survey G Queensland (Eyre et al., 2022a) using a megaphone to
amplify calls. k was completed over four nights, in five key habitat locations
and 2) as well as at the centre of the Development Footprint. Call
ted multiple fauna groups, including birds, amphibians and

(including suxygy
playbacksu t

mammals;\gi jicular emphases on this species deemed ‘likely’ to occur by the Project’s
likelihood of rence assessment. Specific species targeted were:

ala (Phascolarctos cinereus);

gar glider (Petaurus breviceps)
. Squirrel glider (Petaurus norfolcensis);
% Powerful owl (Ninox strenua) and

. Wallum sedge frog (Litoria olongburensis).

The locations where call playback was undertaken are shown on Figure 2.

Camera trapping was undertaken in accordance with Section 9.13 of the Terrestrial
Vertebrate Fauna Survey Guidelines for Queensland (Eyre et al., 2022a). Three passive
infrared sensor camera traps were left deployed for a period of one week (refer to
specifications below and Plate 6). Camera traps were positioned at survey sites 1, 2 and 3.
Camera traps were baited with a meat (i.e. sardines). The locations of camera traps are
shown on Figure 3.
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Surve)_/ Field assessment
Technique

Three camera traps were deployed for a period of one week. Two camera traps were
positioned along the northern and southern boundaries of the Development Footprin

Camera trap specifications are detailed below.

Camera
trap
1 Reconyx HF2X Hyperfire 2 Installed or@
2 Browning Patriot =~ BTC- : hatree | South
PATRIOT- B2
FHD
3 Swan Outback-Cam- sta onatree Southwest
5MP

Terrestrial Vertebrate Fauna Survey Guit
methodology recommends setting of one
site to record continuously for a minimurx
survey period. One Chorus wildlife re
Development Footprint, areas alo

Microbat corridor overtopped by canopy tr

Echolocation

Call Detection Additionally, analysis of bat
Echo meter Touch Pro 2 w' DeVelopment Footprint. Additional microbat survey

ed

r on the centre of the generic survey
ights (dusk until dawn) during each
5 deployed for four nights to the north of the

methodologies were not Ui ere were no threatened microbat species that were
considered ‘likely’ to o iR the Project Area by the likelihood of occurrence
assessment (notjng th#t soxQe threatened microbat species’ calls cannot be distinguished
using echolocation,galdeteg

on, such as Nyctophilus spp.). The location where the Chorus

A detailed h sment was completed within the Development Footprint (Appendix
F). The ita essment involved mapping of habitat features, such as hollow-bearing
trees, termitaji ts, burrows and fallen logs. The habitat assessment included

identification a apping of hollows suitable for:

lyptorhynchus lathami lathami (South-eastern glossy black cockatoo) as per the
servation Advice Department of Climate Change, Energy, the Environment
nd Water (2022a):

% o >8 m above ground;
Habitat % o Located in branches >30 cm in diameter;
asse§§gnt §7 o Branch or stem no more than 45 from vertical; and
% o Minimum entrance diameter of >15 cm.
D

2
Petauroides volans (Greater glider (Southern and central)) as per the
Conservation Advice (Department of Climate Change, Energy, the Environment
and Water (2022b):

% o Hollows =10cm diameter in large old trees.

Additionally, assessments of Koala habitat were completed in accordance with the
methodology described in Section 2.1.2. For the purposes of this assessment,
characterisation of Koala habitat within the Project Area included mapping of Koala habitat
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Surve)_/ Field assessment
Technique

trees. To aid in delineating koala habitat trees, the definition of a non-juvenile koala ha @
trees (NJKHTs) was adopted.

A general habitat assessment was completed at each of the survey sites and incl%

following information:
e coarse woody debris; %
e percentage native understory ; @
e hollows; \
e organic litter; @
e distance to water;
e weed cover;
e  species richness; and
e tree canopy cover.

goqt! imal tracks over a diurnal and
\\. ion for signs of wildlife were completed

sseryet! during vegetation assessments were

Opportunistic searches included surveys fér>
Opportunistic nocturnal survey. Additionally, opportunis
searches during all survey days (i.e. any bird speciés
recorded).

g

Options review of design and TECs

The field assessment incl
Development Development Footprint in ovide design recommendations and adjustments to the
P proposed Conservatio, dary to avoid directly impacting TECs. Mapped TECs and
Footprint " . " .
additional vegetatjon (0 ities were ground-truthed to confirm presence/absence and
extent as per th described in above.

Tingalpa Creek leted to avoid and minimise impacts to ecological values along of

Kayak and is included an assessment of Tingalpa Creek to review the presence
canoe launch ical val including TEC ; | .
facility ical values inc udlng. S, marine p ants, remnant vegetation and
determine an appropriate siting.
he location of the proposed wetland area within the Development Footprint was
pleted’in order to minimise impacts to ecological values and the hydrological regime.
Wetland design T ded a mapping aquatic habitat within proximity to the area and a review of

wtream and downstream aquatic habitat and the extent of tidal influence (i.e. marine

&
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Plate 3: Arboreal

F—

a5

in survey site 2.

Limitations and Climatic Conditions

Limitations associated with the above-listed methodologies are listed below.
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e The field assessment was undertaken over five days in spring 2022 with an
additional two days in Autumn 2023. This is outside of the optimal timing for the
detectability of some cryptic flora species including Winter and Summer flowerin
species, however the majority of the Development Footprint was regularly slash@
which reduced the likelihood of recruitment of cryptic flora species.

e The field assessment did not include the seasonal replication required to
certain migratory fauna species, however the highly modified Developme n@ print

apped within
the High-risk Area for Protected Plants. A Protected Plants Surygéyand-associated
report will be required. Due to the statutory time-frames r i validity of the
flora survey, it is recommended that a Protected Plant F is completed
once construction time-frames are confirmed. As such, a Prefected Plant Flora
Survey is excluded from this ecological assessment.

e During the field assessment, 12 of the 20 Elliott traps
compromised on the fourth morning of the surve
Torresian crows (Corvus orru) were observéd

subsequently secured in a manner that re@
rKea

¢ Due to the completion of extensive surv la previously of the Project Area
which provide presence and population estimates (USC, 2021, Biolink, 2021
u

and Cardno, 2020), the contempora rvey did not include additional Koala
survey.
o Pitfall traps were closed for or’% September 9 due to rainfall. The weather and

ated with survey site 3 were
eptember 2022).

bling Elliott traps. Traps were
risk of disassembly.

moonlight conditions prese time of spotlighting surveys are provided in Table
4.

Table 4. Weather conditions d
AN

Temperature Rainfall Wind speed Moon-phase

C {(max)* (mm)* (km/hr) and
direction

heTield survey component of the study.

September 8, 2022 Q 20.0 0 31 NE Waxing Gibbous

September 9, 20 20.1 10.8 30N Waxing Gibbous
September% 20.2 4.8 37W Full moon

2 23.2 0 24 NE Waning Gibbous

21.6 0 22N Waning Gibbous

and the application are considered adequate to assess impacts from the Project to those
communities and species identified by the desktop assessment as ‘known’ or ‘likely’ to occur
within the Project Area.
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3 Results

3.1 Matters of National Environmental Significance @

The EPBC Act provides a legislative framework to protect and manage nationall
internationally significant flora, fauna, ecological communities, and heritage plac

EPBC Act defines these as MNES. The EPBC Act Policy Statement 1.1, the i t
Impact Guidelines’ further lists a set of ‘significant impact criteria’ for eaét nine listed
matters of national environmental significance. The MNES which may ap proposed
works include the potential to impact upon:

DIV

) listed threatened and TECs.
o migratory species.

The EPBC Act PMST indicates that there are 83 threateneggpet
‘known’ or ‘likely’ to occur within a three-kilometre radius roject Area. The desktop

likelihood of occurrence assessment identified seveq th «@n fauna species listed under
the EPBC Act which are ‘known’ or ‘likely’ to occur igQ\the

e Endangered Coastal Swamp
and South East Queensland ical community.

Floodplain Forest and Woodland of the New South
t

ast Queensland bioregion.

e Endangered Subtropi
Wales North Coast an

¢ Vulnerable Subtropisal antyTemperate Coastal Saltmarsh.
e Vulnerable South- em glossy black cockatoo (Calyptorhynchus lathami lathami).
o VuInerabIe,@ and Migratory White-throated needletail (Hirundapus

caudac
e Vulnerable -headed flying-fox (Pteropus poliocephalus).

o Ma% Migratory Rufous fantail (Rhipidura rufifrons).

) rinecand Migratory Satin flycatcher (Myiagra cyanoleuca).

Q% tened Fauna and Migratory Species
li

e 0d of occurrence assessment completed for threatened fauna in accordance with
thodology outlined in Section 2.1.3 is provided as Appendix C. The results of the
lihood of occurrence assessment for threatened fauna indicates that seven species listed

under the EPBC Act are ‘known’ or ‘likely’ to occur within the Project Area. Species that have
previously been recorded within the Project Area include:
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e Phascolarctos cinereus (Koala);
e Myiagra cyanoleuca (Satin flycatcher);and
e Rhipidura rufifrons (Rufous fantail). @
Species considered ‘likely’ to occur within the Project Area include: %

e Hirundapus caudacutus (White-throated needletail); @

e Calyptorhynchus lathami lathami (South-eastern glossy black c t

e Petauroides volans (Greater glider (Southern and central)); an
e Pteropus poliocephalus (Grey-headed flying-fox).

The Project Area does not support a known Grey-headed flying foxdQost; however, several
roosts that house the Grey-headed flying fox are located within.5 km o¥the Project Area
(Appendix A). As the species is known to travel considera ces to feed, it is
considered ‘likely’ to occur for foraging purposes only.

Table 5, below, provides the summarised results ofthe d of occurrence assessment

for EPBC-listed species, as well as the years of i ion-for this species ‘known’ to
occur within the Project Area.

Table 5. EPBC-listed fauna species — summarise@ﬂbod of occurrence assessment results

for species ‘likely’ or ‘known’ to occur. A

‘ Status*
\

Observed in
Likelihood Survey Year
Scientific Name Common Name of

Occurrence
N~/
Mammals
Petauroides Greater g (Sowthern and E E Likely
volans centra

Phascolarctos Koata(combined populations
cinereus | eehsland, New South
E E Known Y
ales gnd the Australian
apitalT erritory)
Pte!’opus Grey-headed flying-fox c v Likely }
poliocephall
White-throated needletail \% V, Mi Likely ) )
South-eastern glossy black- \ \% Likely ) _
cockatoo
Myiagra Satin flycatcher SL Mi Known Y i}
cyanoleuca
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Likelihood Survey Year
Scientific Name Common Name of
NC EPBC Occurrence
Act Act
Mi

\_~
Rhipidura Rufous fantail SL Known v )
rufifrons
The results of the desktop and field assessment for the species which are ¢
‘known’ or ‘likely’ to occur in the Project Area have been detailed below:

3.1.1.1 Greater glider (Southern and central) @

The likelihood of occurrence assessment for Greater glider res he species being
classified as ‘likely’ to occur as suitable habitat is present within thexGonservation Area,
however the Development footprint lacks suitable habitat attribates a efined by the Guide
to Greater Glider Habitat in Queensland (Eyre et al, 2022b)~he eted field surveys did

not record Greater glider within the Project Area.

In accordance with the species’ Conservation Advide
primarily of restricted species of eucalyptus leavegs
(DCCEEW, 2022b). The Greater glider shelters in %
large hollows (diameter >10cm) in large old tregs: onservation Advice states, “The
probability of occurrence of the species is posi rrelated with the availability of tree
hollows, which is a key limiting resource.” | Queensland, Greater gliders require a
minimum of 2-4 live den trees within eac f Suitable habitat.

The field assessment included a revief\of suifable den trees. The Development Footprint
contains two trees with hollow-beapiTgNl of greater than 10cm diameter (DCCEEW,
2022b). The proposed designApill a single hollow-bearing tree containing potential
denning habitat. The Conserv: Advice defines ‘habitat critical to the survival’ of the

Greater glider as containing cteristics described in Table 6 (noting that critical
habitat critical is defined b

Applicability to the Project Area

al to the survival of the Greater glider (Conservation Advice)

% figltous areas of eucalypt forest, which The Conservation Area contains large areas of
dontaiy'mature hollow-bearing trees' and a diverse contiguous eucalypt forest containing mature hollow-
;
d

ange of the species’ preferred food species in a bearing trees. The Development Footprint has been
DS rticular region; and historically cleared and supports a low diversity of the

" Tree hollows can be difficult to detect in ground-based surveys. The presence of trees with basal diameter > 30 cm can be
used as a proxy measure for tree hollows used by greater gliders in Queensland (Eyre et al. 2021).
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Smaller or fragmented habitat patches connected to
larger patches of habitat, that can facilitate dispersal
of the species and/or that enable recolonization; and

Cool microclimate forest/woodland areas (e.g.
protected gullies, sheltered high elevation areas,
coastal lowland areas, southern slopes); and

Areas identified as refuges under future climate
changes scenarios; and

Short-term or long-term post-fire refuges (i.e.
unburnt habitat within or adjacent to recently burnt
landscapes) that allow the species to persist,
recover and recolonize burnt areas.

Habitat (Guide to greater gli

Habitat \’
Regional ecosystems with confiri greater glider
records.

Contains habitat atr not necessarily all
attributes), such a ead hollow-bearing
trees for denning, fe s, large trees, habitat

connectivit@e landscape.

ortains habitat attributes (but not necessarily all
attributes), such as live and dead hollow-bearing
2es for denning, feed trees, large trees, habitat
connectivity across the landscape

Ecological Assessment Report
Birkdale Community Precinct

from surrounding continuous habitat areas.

The Conservation Area supports habitat fg er
glider that are connected to larger patche§/o
contiguous habitat. These areas would assi

facilitating dispersal of the species.
Development Footprint is larg n
would not facilitate dispersal.

species’ preferred food species and supports two
isolated hollow-bearing trees located 80m and 13@

t§dl and

o

The Conservation Area provi
including sheltered gulligs~d
microclimate for refug @
has been historically cledqrgd and“does not contain cool

The Conservati
climate change-s

Footprint is dentified as a suitable refuge for
Greaté? gliders in future climate change scenarios.

refuge that allow the species to persist,
recolonize burnt areas.

elopment Footprint lacks the vegetation to
e a refuge (either short-term or long-term)

break within the landscape. It is unlikely that

reater gliders would be able to use the Development
Footprint in such a scenario given the lack of
vegetation present within the Development Footprint as
ground-level travel would be required.

t in Queensland)

In southern Queensland, Greater gliders require a
minimum of 2-4 live den trees within each 2 ha of
suitable habitat.

The remnant REs within the Conservation Area contain
live den trees which provide suitable habitat for the
Greater glider.

The field assessment included a review of suitable den
trees. The Development Footprint contains two trees
with hollow-bearing limbs of greater than 10cm
diameter (DCCEEW, 2022b) The Development
Footprint doesn’t contain the minimum amount of live
den trees to be considered suitable habitat. The
proposed design will impact a single hollow-bearing
tree containing potential denning habitat; however, this
tree is isolated from continuous habitat by a cleared
expanse (i.e. 80m distance). The Development
Footprint does not contain remnant REs, as such, it is
not considered ‘habitat’ or ‘potential habitat’ for Greater
glider.
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Not habitat

Regional ecosystems with no confirmed records of
greater gliders, and identified by experts as non-
habitat.

Does not contain habitat attributes such as live and
dead hollow-bearing trees for denning, feed trees,
large trees, habitat connectivity across the
landscape.

3.1.1.2 Koala

It is well established that Koala are prese
2020; USC, 2021 and Biolink, 2021). F
Koala scats (Raptor Environmental,

A total of 165 individual NJKHZEs @
handheld GPS in open areas SJite/s

The Project Area and surrounds are not known to
contain a Greater glider population (ALA, 2023).
nearest records of a live specimen are locate h
Greater Glider Reserve, approximately 3km t
south-east of the Project Area. Greater Gl
is mapped as containing RE 12.5.3 and
Conservation Area areas ground-tru
(refer to Section 3.2.2).

The Project Area and surrounds

OLK I
contain a Greater glider populzi e species
was not recorded during the sSments
(Cardno, 2020 and Ra n tal, 2023).

The Conservation Ar

ous canopy cover that
of the Greater glider to move
, the Development Footprint
itat for the Greater glider due to

through the areé
is not considered
the lack of
and | f Rpafure/yegetation that would provide the

requisi ber-of den trees for a population were it
tore in rea.

in\and surrounding the Project Area (Cardno,
ortunistic searches completed recorded

ated within the Development Footprint by way of
long with three patches of vegetation dominated by

NJKHTs (Figure 5, Appendi :
Of the NJKHTSs, three @st Red Gum (Eucalyptus tereticornis), Tallowwood

(Eucalyptus microcorys),
considered to be LIKT as pe

The results of the K

rthern Grey lronbark (Eucalyptus siderophloia) are
e Australian National University (Youngentob, 2021).

bitat characterisation exercise are shown on Figure 6. Pre-and

post-constructi es of Koala habitat availability are provided in Table 7.

Table 7. Ee of impacts on Koala habitat.

Pre-construction (ha)

C (Plate 10)

22.8

Ecological Assessment Report
Birkdale Community Precinct

Reduction
of habitat

type (ha)

Estimated Post-
construction (ha)

43 ~18.5
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Plate 7: Patch of Category A Koala habitat Plate 8: Patch of Koala habitat with
dominated by LIKT in the Development scattered LIKT.

Footprint.

Plate 9: Patch of Category B koglqkab Plate 10: Areas of Category C Koala habitat
dominated by ancillary habita S. characterised by a cleared area.

3.1.1.3 Grey-headed Fi

The Project Area dg ;n contain a known roost site for the Grey-headed flying-fox. The

closest recorded .!@: that hosts Grey-headed flying-foxes is located 2.5 km from the
Project Area. ef Project Area contains vegetation that would be highly suitable for
foraging by the Gri aded flying fox. The Development Footprint only contains small
patches a cattered trees from the species’ favoured feeding genera (i.e. Eucalyptus,
hora), and it is likely that the species would also undertake occasional or

g within the Development Footprint (Eby & Law, 2008).

1.1.4 White-throated Needletalil

The White-throated needletail is a non-breeding migrant to Australia. As such, the species’
habitat in Australia consists of non-breeding habitat only. The species is typically found over

Ecological Assessment Report 30
Birkdale Community Precinct

Paae 39 of 214



wooded areas, where it is almost exclusively aerial. They will roost in hollows in tall trees on
ridge-tops, on bark or rock faces (Commonwealth of Australia, 2015). Such habitat is present
along the northern, western and southern extents of the Project Area; however, the
Development Footprint largely avoids areas of intact vegetation. The Development Foo
does, however, contain hollow-bearing trees that could be used by the species for r

purposes. The species was not observed during site surveys.
3.1.1.5 South-eastern glossy black cockatoo
South-eastern glossy black cockatoos rely on nine species of she-oaks ( 3 ms) ina spp.

often only feed on one or two species in one region (DCCEEW, 20 th-east
Queensland and north-east New South Wales, they show prefe

and Casuarina spp.) for feeding, with species used varying depending@ ion. Birds
s
or

e Black sheoak (A. littoralis), and

<
While the Project Area contains Swamp she-oak, th ent Footprint contains only
scattered juvenile Black sheoak. The South-easte ossyblack cockatoo is a nomadic
species, which often returns to the same food tr year. Searches for orts were
undertaken where preferred food species were%ﬁ however, none were encountered.
The species has previously been recorded i A of Living Australia, records collected from

citizen-science databases are subject to, egree of uncertainty. Upon scrutiny of the
record of a Glossy Black Cockatoo w’% Development, the record has been denatured
i
0

e Forest sheoak (A. torulosa). @
There are also records of the species feeding on Swam@ (C. glauca).

to protect the taxon (coordinate unce ncreased by ~30,000m). Additionally, Atlas of
Living Australia records for the sp cted within the vicinity of the Project include five
individuals along Tingalpa Cr mately 1.75 km northwest of the Project Area (ALA,

2022).

could potentially use the ea as an intermittent feeding resource. It is likely that
South-eastern glossy black katoo occur in the wider landscape and despite the lack of
evidence within the t Area may utilise the resources within the Project Area on
occasion.

There are alsomllow-bearing trees within the Development Footprint that could be
suitable fouge by the species for sheltering or breeding purposes.

While orts were not ide%a: rt of this study, the South-eastern glossy black cockatoo
r

y chatcher
‘ i atcher’s preferred habitat consists of “eucalypt forest and woodlands, at high

3 t%'?, en breeding. They are particularly common in tall wet sclerophyll forest, often
ies 6Falong water courses. In woodlands they prefer open, grassy woodland types.
migration, habitat preferences expand, with the species recorded in most wooded
itats except rainforests. Wintering birds in northern Qld will use rainforest - gallery forests
interfaces, and birds have been recorded wintering in mangroves and paperbark swamps.”
(Commonwealth of Australia, 2015). Such habitat is present along the western and southern

extents of the Project Area and within vegetated parts of the Development Footprint. As
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such, the species would readily inhabit any vegetated area within the Development
Footprint. The species was observed throughout the wooded portions of the Project Area

during site surveys. @
3.1.1.7 Rufous fantail

The Rufous fantail favours “moist, dense habitats, including mangroves, rainforest, n
forests and thickets, and wet eucalypt forests with a dense understorey. Whe age a
wider range of habitats are used including dry eucalypt forests and woo n%&igabw
shrublands” (Commonwealth of Australia, 2015). Habitat for the Rufous% esent
along the western and southern extents of the Project Area adjoining t pment
Footprint. Rufous Fantail are also known to regularly occur along ed)habitat edges.
A Rufous fantail was recorded along the edge of the Developm t during the field

assessment.

N
S
O
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©

S
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&

@
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3.1.2 Threatened Flora Species

The likelihood of occurrence assessment completed for threatened flora in accordance
the methodology outlined in Section 2.1.3 is provided as Appendix C. The results of t
likelihood of occurrence assessment for threatened flora indicates that no species li
under the EPBC Act are ‘known’ or ‘likely’ to occur within the Project Area. ?

3.1.3 Threatened Ecological Communities

The EPBC Act PMST indicates that four TECs are ‘likely’ to occur Within Area.

These include:
e Subtropical and Temperate Coastal Saltmarsh; @
e Coastal Swamp Oak (Casuarina glauca) Forest of New S s and South East

Queensland ecological community (Coastal Swamp Oak Fores});
e Coastal Swamp Sclerophyll Forest of New South W@South East Queensland;

and
e Subtropical eucalypt floodplain forest and w&% he New South Wales North

Coast and South East Queensland bioregi

Additionally, a TEC ‘may’ occur within the Proj owland Rainforest of Subtropical
Australia. A review of the Regulated Vegetation'\ ﬁ gement Map, the Review of Regional
s to the RE mapping as part of the field
assessment (Raptor Environmental, 202 s REs mapped within the Project Area

: i Table 8.

Table 8. Regional Ecosystems map Qi the Project Area that correspond with TECs.

Equivalent Equivalent RE Description

RE Code

Coastal Swamp Oak Casuarina glauca woodland on margins

(Casuarina glauca) Forest of 12.41 of marine clay plains
New South Wales and
East Queensland (Do Melaleuca quinquenervia, Casuarina
2018) 12.3.20 glauca +/- Eucalyptus tereticomnis, E.
e siderophloia, M. styphelioides open
forest on low coastal alluvial plains
gL%Woodplain Endangered Eucalyptus tereticornis +/- Eucalyptus
and of the siderophloia, Corymbia intermedia open
North Coast 12.3.11 forest on alluvial plains usually near
t Queensland e coast
(DCCEEW,
Swamp Sclerophyll Endangered Melaleuca quinquenervia +/-
Forest of New South Wales 12.36 Eucalyptus tereticornis, Lophostemon
ad South East Queensland o suaveolens, Corymbia intermedia open
forest on coastal alluvial plains
Ecological Assessment Report 35

Birkdale Community Precinct

Paae 44 of 214



Equivalent
RE Code

TEC Status

Subtropical and Temperate Vulnerable

Coastal Saltmarsh (DSEWPC,
2013)

Saltpan vegetation including gr:
12.1.2 herbland and sedgeland on m
plains.

The extent of current TECs were ground-truthed within the Project Area as

7. The results of this assessment were that:
¢ The extent of Subtropical and Temperate Coastal Saltmarsh r findings of
Cardno, 2020 (Plate 11).

The extent of Coastal Swamp Oak (Casuarina glauca) F w South Wales
and Queensland previously identified in Cardno, 2020 was verified. In addition:

o An additional potential patch of the TEC wa
the BioCondition assessment framework
characteristics and condition threshqlds t | >nsidered the TEC (Plate 12).

o The results of the BioCondition As indicate that the understorey was
dominated by exotic species. As s atch did meet the condition
thresholds to be considered the r to patch of regrowth RE12.3.20
shown in Figure 9 and BioCondjli sessment 1 in Appendix D).

South Wales and South East Queensland
was not identified within the Projee 2. While the Project Area contains mixed
polygons of RE 12.3.6 (and s "o g areas contain RE 12.3.11), these patches of

RE did not meet the key di characteristics to be considered the Coastal
Swamp Sclerophyll F t South Wales and South East Queensland TEC.
a

This is because where quinquenervia occurs, it is either:

o in abundancg(a ted on land zone 5 (i.e. not on a substrate subject to
inundati

o where it occurred on appropriate substrate, it was a relatively minor element

of th tation community.
o Subtrop% pt Floodplain Forest and Woodland of the New South Wales North

Coast and East Queensland Bioregion TEC corresponds with RE12.3.11
majppped within the Project Area. Four vegetated areas were identified as containing
p btropical Eucalypt Floodplain Forest TEC. BioCondition Assessments

dicals,that two of the vegetation communities meet the key diagnostic

cteristics and condition thresholds to be the TEC and are categorised as Class
o Good Condition as per the Conservation Advice (Department of Climate

e, Energy, the Environment and Water (2022c) (Appendix D, Plate 13). The
\fe aining two areas did not meet the key diagnostic characteristics (i.e. patch size
<0.5 ha or canopy cover < 20%) to be considered the TEC (Plate 14).
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Plate 11: Patch of Subtropical and Temperate
Coastal Saltmarsh adjoining Tingalpa Creek.

Plate 12: Patch of
structure to be consids
Oak (Casuarin uca)F

Wales and en d. If managed it may
reach this sta

Plate 13: Mapped RE12.3.11
corresponds with Subtropic
Floodplain Forest and |
South Wales North Coast a

Plate 14: Patch of vegetation within the
uc

Development Footprint which doesn’t meet the
of the New size criteria to be considered Subtropical
h East Eucalypt Floodplain Forest and Woodland of the

Queensland Bioregio New South Wales North Coast and South East
@ Queensland Bioregion
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Figure 7. Threatened Ecological Communities within the Project Area.




Site-based considerations relevant to the EPBC Act, including a summary of the findings of
the Significant Impact Assessment, are provided in Table 9. The Significant Impact
Assessment completed for the Project is provided as Appendix H.

MNES are addressed for the Project Area by way of a Conservation Agreement entere
with the Commonwealth. The terms of the agreement are, at the time of preparing ti
subject to ongoing refinement.

Table 9. Summary of EPBC Act Significant Impact Assessment.

Endangered Species and Ecological Communities

Significant

Summary

Unlikely

Koala (Phascolarctos = The table below includes a comparison of Koala habjtat
cinereus)

types estimated based on pre-constructi post-
construction areas.
Habitat Pre- Po

Category construction {eons
(ha)

D Reduction of
habitat type
3 (ha)

N | e

0 .

4.8 /,\\\ 1.96 2.9

~

and retained within the
e Development Footprint impacts
asvQueensland bioregion population.
in the area of occupancy of the Koala
s the Project provides opportunities to

impro e dition of remaining Category B areas and
res s portions of Category C areas with the long-
{o enhance these to Category A condition. The

Pro also adopt avoidance measures to minimise
cleariny’to the furthest extent practicable. The Project is

ikely to fragment an existing population considering that
southern portion of the Site adjoining the Tingalpa
eek corridor (along the boundary of the Conservation
Area) will be retained and enhanced by the Project, and
connectivity will be maintained across the Development
Footprint during the operational phase.

)

<

34.43

v

S

~18.5

Koala habitat is

The Conservation Area contains habitat attributes suitable Unlikely

for use by the species, such as live and dead hollow-
bearing trees for denning, feed trees, large trees and
habitat connectivity across the landscape. However, the
Development Footprint itself lacks areas of contiguous
canopy cover that would limit the capability of the Greater
glider to move through the area. As such, the Project is
considered unlikely to result in a significant impact on a
Greater glider population.

central
volans)
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Subtropical Eucalypt
Floodplain Forest
and Woodland of the
New South Wales
North Coast and
South East
Queensland
Bioregion

Coastal Swamp Oak
(Casuarina glauca)
Forest of New South
Wales and South
East Queensland

Conservation Pl
Vulnerable Species and Ecologic@ities

South-eastern glossy

black cockatoo
(Calyptorhynchus
lathami lathami)

The Project does not result in a direct impact to the
Subtropical Eucalypt Floodplain Forest TEC which will be
protected and retained within the Conservation Area.
Potential indirect impacts associated with changes in
hydrological regime are managed through the measures
outlined in the Stormwater Management Plan including

bioretention basins, diversion and treatment swales a @
water reuse system and expansive irrigation area.

and altered fire regimes are managed through t
outcomes of the Conservation Agreement, ro
Council’s invasive species management pro
Council's Parks and Conservation Planned Bur
Construction Environmental Management Plan (C
and Operational Environmental Managepién n
(OEMP).

The Project does not result in a dir @;
Swamp Oak TEC which will beYrstes ‘2
|

Additional potential indirect impacts such as weed in
@

[]

within the Conservation Area i € Project has the
potential to have an indirect i onthe TEC as a result
of changes to surrounding o eeds and fire
regime, indirect impacts wi essed in the outcomes
of the Stormwater Man lan, Conservation
Agreement, routine ¢ uncil’s invasive species
management progr, Council’s Parks and

urtY Program, CEMP and OEMP.

rol

Areas n rrounding the Project Area are suitable
intermi aging habitat for the South-eastern glossy
blac tos? The Development Footprint will require the
of s¢attered juvenile Black sheoak; however, the
it

such trees in the Project Area will be protected
and ined within the Conservation Area. The Project

esults in the protection of the Conservation Area and
oration of an area which includes a patch of vegetation

minated by Casuarina glauca, restoration of these areas

%Nill improve the condition of potential foraging resources
for South-eastern glossy black cockatoo. As such, the

o
&

ey‘headed flying-
(Pteropus
poliocephalus)

Project will not reduce the availability of foraging habitat for
the species. The Development Footprint contains two
hollows with characteristics consistent of those preferred
by the South-eastern glossy black-cockatoo. One of the
significant hollow-bearing trees will be retained and one will
be removed as it was assessed as structurally unsafe to
retain within the Development Footprint.

The Conservation Area will be protected and retained for
the Project and supports suitable foraging habitat for the
Grey-headed flying fox. The Development Footprint
supports limited foraging habitat and directly impacts
juvenile live foraging trees including scattered winter and

Ecological Assessment Report
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White-throated
needletail
(Hirundapus
caudacutus)

Migratory Species

Rufous fantail
(Rhipidura rufifrons)

Satin flycatcher
(Myiagra
cyanoleuca)

spring species. The vegetation community in the @

limited to scattered retained individual trees which are

unlikely to represent critical habitat for the Grey-headed
flying fox. In addition, two patches of semi-mature and @

mature eucalypt trees will be retained as part of the design
Densely wooded habitat within the Conservation Area@nlikely

Development Footprint which will be directly impacted is @

be protected and retained for the Project. The
Development Footprint does not contain densely wi

areas that would be considered critical habitat

species (noting that appropriate habitat is pr th
Conservation Area). The species’ habitat in A
consists of non-breeding habitat only. The Devel

Footprint avoids areas that would be consi d ‘important
habitat’ for the species.

Habitat within the Conservati
retained for the Project. The retain existing
vegetation along the north and southern
fringes of the Developmen it and require the
removal of scattered tr n historically cleared
area. As such, it will ntially modify, destroy or
isolate an area of
the Development intas been subject to previous
modification an re does not support what is

considered ‘i abitat’ for the species).

The speci s@ed habitat consists of “eucalypt forest Unlikely
and wo s, at high elevations when breeding. They

are p, common in tall wet sclerophyll forest, often

iR gillies oralong water courses. In woodlands they prefer
0 Sy woodland types. During migration, habitat
pre

WOoO

e protected and Unlikely

ces expand, with the species recorded in most

ded habitats except rainforests. Wintering birds in
hern Queensland will use rainforest - gallery forests

grfaces, and birds have been recorded wintering in

%’nangroves and paperbark swamps.” Such habitat is
present along the western and southern extents of the

v

orest.

Conservation Area which will be protected and retained for
the Project. The Development Footprint avoids areas that
would be considered ‘important habitat’ for the species.

Q' % of findings of the Significant Impact Assessment indicate a significant impact
hreatened and migratory species and TEC is unlikely to occur as a result of the
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3.2 Matters of State Environmental Significance

Matters of State Environmental Significance (MSES) are an element of the biodiversity sjate
interest defined under the State Planning Policy 2017 (SPP). The following MSES as d

in the SPP are relevant to the Project:
e Threatened wildlife under the Nature Conservation Act 1992 and special I %

concern animals under the Nature Conservation (Animals) Regulation 202

e High risk area on the flora survey trigger as described by the Enviro

Regulation 2014. \
e Regulated vegetation under the Vegetation Management Act 1@ :

o category B areas on the regulated vegetation ma
‘endangered’ and ‘of concern’ regional ecosyste
e Marine plants under the Fisheries Act 1994.

o Wetlands in a wetland protection area or wetlands igh“egological significance
shown on the map of Queensland wetland envir@ values under the

p, that are

Environmental Protection Regulation 2019. ¢

3.2.1 Threatened Wildlife @

3.2.1.1 Fauna

The likelihood of occurrence assessment le for threatened fauna in accordance with
the methodology outlined in Section 2.1:3\s previded as Appendix C.

The results of the likelihood of occu assessment for threatened fauna indicates that
six species listed under the Nafur ation (Animals) Regulation 2020 are ‘known’ or
‘likely’ to occur within the Proj ble 10). Additionally, the Project Area is known to

contain the Special Least Conce
was recorded within the Pr:

Table 10. NC Act-listed fa S
results.

achyglossus aculeatus (Short-beaked echidna), which
ed in the 2020 Cardno study.

ies — summarized likelihood of occurrence assessment

of
Occurrence

White-throated needletail V, Mi Likely } )
South-eastern glossy black- V Likely } _
cockatoo
Satin flycatcher SL Mi Known Y )
cyanoleuca
Ecological Assessment Report 42
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Scientific Name Common Name of

Occurrence
Rhipidura Rufous fantail i 5
rufifrons

Mammals

Rhascolarctos Koala E E Known \@ Y
cinereus @

Tachyglossus Short-beaked echidna SL - K ) Y
aculeatus
Under the Nature Conservation (Koala) Conservation Plan 2017 (Koatg Plan), the Koala

Conservation Plan Map shows Koala Priority Areas and Koa itat Areas. The main
purpose of Koala Priority Areas is to strategically focus lon m hvanagement and

monitoring efforts on areas that have the highest likelihggd~ef\ashieving conservation
outcomes for Koalas. In addition, the purpose of Kaal ‘»% areas is to avoid impacts on
Koala habitat to ensure the long-term persistence

opulations in the wild.

The entirety of the Project Area is mapped withi riority Area. Areas within the
Project Area that contain Regulated Vegetation\ar mapped as ‘Core Koala Habitat’
(Appendix C). This also includes small secii getation within the Development
Footprint.
A total of 77 fauna species were recor ing the contemporary fauna survey including:

e 4 amphibians

e 53 birds @

e 14 mammals

o 6 Reptiles

ecie

A full list of the fauna 1 in total) identified within the Project Area in 2020 and 2022
is provided as App@. The list includes those species previously identified in Cardno,

2020.
The contempo%a survey resulted in the following:

D ng%? recorded within pitfall traps including Least Concern Lampropholis
T (Garden skink) (Plate 15) and Least Concern Calyptotis scutirostrum

te~$nouted calyptotis) (Plate 16).
Q @ trapping resulted in captures of the pest species Rattus rattus (Black rat) within

y site 1.
Spotlighting surveys recorded seven species including Least Concern Podargus
strigoides (Tawny frogmouth) (Plate 17) and Least Concern Pteropus alecto (Black
flying fox).

¢ Anabat records identified four species of Least Concern microbats.

Ecological Assessment Report 43
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¢ The diurnal searches resulted in a diversity of Least Concern avifauna including
grassland, urban specialists, open forest (Plate 18), water birds, marine and

migratory birds (Plate 19, Plate 20 and Plate 21). @

« Opportunistic searches recorded scats of the Endangered Phascolarctos cin
(Koala) (Plate 22). %

The Project Area also supports a wide diversity of uncommon Least Concern bi%
e

such as the Aviceda subcristata (Pacific baza), Todiramphus macleayii (For@

s,
r)

and the Turnix maculosus (Red-backed button quail).

k)

o

/<

Plate 15:
trapping.

i’ 4 | S L A

Plate 17: Tawn§frQgmeuth perching during Plate 18: Red backed fairy wren utilising
spotlightin rvey. grassland habitat within the Development

G
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~—

Plate 20: Rainbo cater

Plate 19: Satin flycatcher catcher recorded

within woodland.

1
y. 1
1
\'ﬁ

-
y

LA

Plate 22: Koala scats recorded in survey site 1.

Plate 21: Rufous fantail.

3.2.1.2 Fauna Habitat

The habitat assessment 39 habitat features within the Development Footprint and
vehicle access roads, inclu :

e ten hollow- . trees (three of which are significant habitat trees) (Plate 23 and
r é\;

Plate 2

° 14%§;t mitaria;
o, t S,
. i ollow logs (fallen);

B\nests;
xne drey; and
e oOne stag.
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The locations of discrete habitat features are shown on Figure 8. General habitat
assessments were completed at the survey sites (Figure 3). Detailed information collected
during the habitat feature survey is provided in Appendix F.

Plate 23: Significant habitat tree bearing
multiple large hollows is located to the e
the proposed wetland area.

Plate 26: Historic tidal weir located within the
tidal extent of the gully.

@ oject Area contains one Endangered species, the Koala, listed under the Nature
nservation Act 1992 and subordinate Nature Conservation (Animals) Regulation 2020. It
alSo provides habitat for the Special Least Concern species or Least Concern Colonial

Breeding Species including:
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e Special Least Concern - Short-beaked echidna.
e Special Least Concern - Rufous fantail.

e Special Least Concern - Satin flycatcher.

e Colonial Breeder - Little bent-wing bat (Miniopterus australis). ;Z@c))

e Colonial Breeder - White-striped freetail bat (Austronomus australis).

With respect to fauna, the DES Information sheet: Species Manageme r@

Requirements for tampering with a protected animal breeding place in Qu provides
additional guidance relating to Species Management Programs (SMP) — Low Risk
of Impacts is required for tampering with the breeding spaces of n species. An
SMP — High Risk of Impacts is required for any proposed activit ill impact on breeding
places of protected animals that are classified as Critically Endan d, Endangered,

Vulnerable, Near Threatened (CEEVNT), Special Least Concerq, or a¥’a Least Concern
Colonial Breeding species. @

Given the known presence of Endangered, Special Lea and Least Concern
colonial breeding species within the Project Area, af® h Risk of Impacts will be

required for the abovementioned species.

. ework for the management of
: ‘;& r(Koala) Plan 2017. Schedule 10, Part
10, Division 2, sub-part 16A of the Planning‘ .m); 2017 states that:

(1) “Development is prohibited develggmre to the extent the development involves
interfering with koala habitat i that is both—

o a koala priority area; a

o a koala habitat gre
(2) However, subsection f%gg apply to the extent the development—
o (a)is exempte lopment; or
o (b) is assess, &‘Blopment under section 16C; or

o (c)isin Qi fiet! koala broad-hectare area and is—
= (i) d development, or assessable development, under a local
ategolising instrument, other than development that is for an
‘a ctive industry and is not assessable development under section
6, or
i) development under part 14, division 1, section 21; Vegetation

&Q management Act 1999.
dule 24 of the Planning Regulation 2017, the definition of ‘exempted

Accoydi
devel ent\pcludes: “development for infrastructure stated in schedule 5, if the
dev%is carried out by or for the State or a public sector entity.”

? ill be carried out by a public sector entity (RCC) and will proceed under a Local
Vi Infrastructure Designation (LGID) application. As part of this process, RCC
designate the Project as a type of infrastructure listed in Schedule 5 of the Planning
ulation 2017 (i.e. community and cultural facilities, including community centres,

galleries, libraries and meeting halls — or — facilities for parks and recreation). If the LGID is
successful, the Project would be considered exempt from the requirements listed in
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Schedule 10 of the Planning Regulation 2017. If this does not occur, the Project would be
considered prohibited development.

Irrespective of the above, the Project is located within a Koala District A Area. As such,
Project must comply with the Koala-spotter requirements and sequential clearing congli
specified in the Nature Conservation (Koala) Plan 2017.

The sequential clearing conditions are listed in Part 3, sub-part 10 of the Koala %

stated below: @
a) clearing of the koala habitat trees is carried out in a way that ens ba :’. on the
area being cleared (the clearing site) have enough time to mo;@e e clearing

site without human intervention, including, in particular, for cle sfles with an area
of more than 3ha, by—
i. ~ carrying out the clearing in stages; and

ii.  ensuring not more than the following is cleare@’i 1 stage—
(A) for a clearing site with an area less—50% of the site’s
area; O

site’s area, whichever is the nd

(B) for a clearing site with a@om than 6ha—3ha or 3% of the
g a

iii. ~ ensuring that between each sta @ the next there is at least 1 period of 12

b) clearing of the koala habitat tris cayried out in a way that ensures, while the

abitat links are maintained within the clearing site

clearing is carried out, appropa
and between the site and i %‘ ent area, to allow koalas living on the site to move
out of the site; %

¢) no koala habitat tre iCW a koala is present, and no koala habitat tree with a
crown overlappk e IWwhich a koala is present, is cleared.
The Koala spotter requ&& are provided in Part 3, sub-part 11 of the Koala Plan. These
person clearing, in a koala habitat area, koala habitat trees having

requirements apply /foa
a trunk of a dia t( @, pre than 10cm at 1.3m above the ground.” A Koala spotter is
defined as, “a ' 0 has qualifications and experience, or demonstrated skills and

know/edge; i% loca oalas in koala habitats; or conducting arboreal fauna surveys.” The

person cle must ensure the clearing is carried out in the presence of a Koala spotter
role of locating Koalas in the trees for the person (i.e. in addition to a
he Wildlife Habitat Management Plan details the mitigation measures for
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3.2.1.3 Flora

The likelihood of occurrence assessment completed for threatened flora in accordance
the methodology outlined in Section 2.1.3 is provided as Appendix C.

The results of the likelihood of occurrence assessment for threatened flora indica t

species are ‘known’ or ‘likely’ to occur within the Project Area. The Wildlife Onli se
returned two threatened flora species listed under the Nature Conservation (|
Regulation 2020 that have previously been recorded within 3km of the je ef), the
Endangered Melaleuca irbyana and Special Least Concern Najas tenuifo
(Table 11). These species are considered unlikely to occur within the

et

Y]

o Reliable Melaleuca irbyana records have been made ap
from the Project on the southern bank on Tingalpa Creek revious search
efforts (i.e. Cardno, 2020), in addition to the present study, t pecies was not found
to occur within the Development Footprint and is con d highly unlikely to occur
within the Conservation Area.

e A reliable Najas tenuifolia record has been @ad @ imately 2.5km to the
northeast of the Project. Searches of ephe water bodies on the southern edge
of the Development Footprint did not reve% er nymph to be present.

rence assessment results.

oly1.5km upstream

Likelihood of

Scientific Name Commou Name
Occurrence

NC Act EPBC Act

Melaleuca irbyana Swamp, \ E - Unlikely
Najas tenuifolia SL - Unlikely

*Nature Conservation Act 1992: CR; Critically End

ere Endangered; V = Vulnerable; SL = Special Least Concern; C = Least Concern.

Environment Protection and Biodiversity Con atio 999: CE = Critically Endangered; E = Endangered; V = Vulnerable.

The flora inventory con% thin the Development Footprint identified 104 flora species,
including 28 exotic species. None of the species recorded are listed as threatened flora
species listed undture Conservation Act 1992 and subordinate Nature
Conservation ( s)oRegulation 2020 were identified during the ecological surveys
conducted in 2 2022 (Cardno, 2020 and the present study).

Portions o%elopment Footprint are mapped within the High-risk area on DES’s
Proteste rigger Map. No threatened flora species listed under the Nature
ConserlatiomAct 1992 and subordinate Nature Conservation (Plants) Regulation 2020 were
’ ing the ecological surveys conducted in 2020 and 2022 (Cardno, 2020 and the
Pr dy). Portions of the Development Footprint are mapped within the High-risk area

tected Plants Trigger Map.

ant to Section 141 of the Nature Conservation (Plants) Regulation 2020, “the person
st give a flora survey report to the chief executive before the person starts clearing; and

(b) no later than 12 months after the flora survey undertaken for the report was completed.”

Given that a portion of the Development Footprint is located within a High-risk area, a

i
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protected flora survey must be completed for the Project. The survey must be undertaken no
more than 12 months prior to the commencement of clearing activities. If protected flora
species are identified within the Project Area (and associated 100 m buffer), the Project i
require preparation of an Impact Management Plan an application for a Protected Plan@
Clearing Permit. If no protected flora species are identified during the survey, the Pr@t)>

must submit an Exempt Clearing Notification.

3.2.1.4 Landscape Context and Ecological Corridors %
In a regional context, the Project Area forms part of the South-east Queehstane
Biodiversity Corridor under ShapingSEQ (Department of Infrastructure@ Qovernment

and Planning, 2017). The regional corridor links with the mouth of o)) River to the
south and extends north through Mt Cotton (including Venman ional Park),
Tingalpa Reservoir and to the outfall of Tingalpa Creek into More ay~Under Shaping
SEQ the Project Area and surrounds to the west are within the Regional Landscape and
Rural Production Area and the area to the west is within the {41 Footprint Land-use
category (Figure 9).

At a local catchment level the Lower Tingalpa and @)ol@ Creek Catchment is
approximately 34.4km? and starts to the south of Mt ad and transverses through
Mt Cotton, Capalaba, Alexandra Hills, Birkdale an% ide before out falling into
Moreton Bay at Waterloo Bay (Redland City Co i, )

Under RCC’s Koala Conservation Program 2027 !‘@J Koala Safe Neighbourhoods are
established as a collaboration between RC (\' g local community to reduce the threats
to Koalas (Redland City Council, 2021). e iteria for establishing a Koala Safe
Neighbourhood includes a known koa on, evidence of koala strike on roads and
habitat that can support koalas. The aleXoala safe neighbourhood is located 700 m
north-east of the Project Area (Fi ~Similar to the Koala Safe Neighbourhood actions,

the design has integrated sig | as reduced speed limits to minimise the risk of
vehicle strike (refer to Sectio

LG

The Project Area is locateg\&lo ingalpa Creek and plays a significant role in the Regional
Biodiversity Corridor a reek ecological corridor. A review of historical imagery
indicates the balance of th oject Area including the Development Footprint was cleared
46-aerial imagery (Appendix A)), however clearing likely occurred earlier
‘3 ical use of the property as a World War 2 radio receiving station.
Prior to historic thance, the entire Project Area would have supported well vegetated
areas providing hi ality habitat for local fauna. Historical clearing and land use within the
Developm&ritFootprint has reduced vegetation cover, habitat quality and connectivity value.

ontains existing barriers/impediments to fauna movement including
wire-fencing (eastern and northern boundaries) and fauna barrier fencing
western boundaries). Koala exclusion is located to the south and along a

e vegetation within the Conservation Area supports the significant ecological corridor and
habitat and foraging resources for native species including threatened species (i.e. Koala).
The Development Footprint is predominately cleared and contains scattered patches of
retained canopy trees and scattered juvenile native canopy trees. The Development
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Footprint supports movement opportunities for native species including Koala and limited
habitat and foraging resources.
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3.2.2 Regulated Vegetation

Queensland’s DoR Vegetation Management Property Report and Regulated Vegetatio
identifies the Project Area as supporting Category C (High-value Regrowth) and Categ
(non-remnant vegetation), as illustrated in Appendix A and Figure 10. According t
Regulated Vegetation Map, the Development Footprint supports the following are,
mixed-RE patches, including:

e 1.381 ha of Category C (of Concern) RE 12.3.11/12.3.6 @
¢ 0.009 ha of Category C (Endangered) RE 12.5.3/12.5.2a. \
¢ 0.068 ha of Category C (Endangered) RE 12.5.2a/12.5.3/ .
A description of these REs from the Regional Ecosystem Descr@base (REDD,

2021), is provided in Table 12, below.

Table 12. Regional Ecosystem descriptions as provided in t ;~' n‘

RE Code VMA Class | Description Structure
Category

Eucalyptus tereticornis +/- E

12.3.11 Of Concern | © 3 ‘ Mid-dense
intermedia open forest on sl@ir's usually near coast
Least Melaleuca quinqueneryi lyptus tereticornis,
12.3.6 Lophostemon suave > mbia intermedia open forest on Mid-dense
Concern . .
coastal alluvial plai
sp. racemosa woodland on remnant s
parse

gdlia, Eucalyptus tereticornis woodland. Other
qclude Lophostemon suaveolens, Angophora
calyptus acmenoides or E. portuensis, E. Mid-dense
ia~or E. crebra, Corymbia tessellaris and Melaleuca
ia (lower slopes).

Eucalyptus ra 0S
12.5.3 Endangered Terﬁary surfi&

7 /0

12.5.2a Endangered

u
The Regional Ecosystekew undertaken by Cardno in 2021 provided a refined regional
ecosystem map th| ded the boundaries of ground-truthed remnant and regrowth REs

within the Proj gure 11 and Appendix B). The current study relied on the

information pro ~ e Regional Ecosystem Review (Cardno, 2021) and refined this

mapping taipclude the patch of regrowth RE 12.3.20 located adjacent to the Development

Footprint. %g to the refined RE mapping, the Development Footprint would involve
following areas of regrowth RE:

ther

-%(0.511 ha);
° (0.828 ha); and
125.7 (0.026 ha).

Rbe Vegetation Management Act 1999 provides a framework for the description,
identification and mapping of Regulated Vegetation. It aims to prevent land degradation,
maintain biodiversity, preserve ecological processes, and promote Ecologically Sustainable
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Development (ESD) through various mechanisms including through the State Assessment
and Referral Agency (SARA) Development Assessment process.

Schedule 21, Part 1 of the Planning Regulation 2017 outlines the exemptions for cleari
Regulated Vegetation. Subpart 1 provides the exemptions for clearing of vegetation
which includes clearing that is: %

(14) “Clearing vegetation for the construction or maintenance of infj re
stated in schedule 5, if—

(a) the clearing is on designated premises; or \(\Q)
astruptire-

(b) the infrastructure is government supported transport infr

Id designate
gulation 2017. If

The Project is currently undergoing a LGID. As part of this process, R

the Project as a type of infrastructure listed in Schedule 5 of the "‘

=3
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3.2.3 Marine Plants

The proposed kayak launch and pontoon is located to the south of the Project Area withi
Tingalpa Creek which is mapped as a Tidal Waterway and under Highest Astronomical
(HAT).

The proposed Kayak and canoe launch facility and pontoon is located within a %al
Waterway; however, a pontoon is not considered waterway barrier works. The

Kayak and canoe launch facility and pontoon location was confirmed during

assessment to ensure impacts are minimised. As a result, the propose canoe
launch facility is located in a cleared area on an eroding riparian bank. iskative
Considerations @

ion and
in a way that seeks to
t and promote

The purpose of the Fisheries Act 1994 is to provide for the use,
enhancement of the community’s fisheries resources and fish habi
apply and balance the principles of ecologically sustainable developm

ecologically sustainable development. The Fisheries Act 1 r tes development
considered Waterway Barrier Works and disturbance to lants.

The Kayak and canoe launch facility will impact m nd a response to State
Development Assessment Provisions (SDAP) Co N oval, destruction or damage of
marine plants supported by a marine plant disturb will be required. A Marine Plant
Disturbance Plan was prepared to support the e 11 (Appendix K).

3.2.4 Wetlands

The Project Area is located adjacent to high ecological significance (HES)
wetland’, analogous with Tingalpa Cregk andyhe proposed Kayak and canoe launch facility
is within the HES wetland (Appendix:A)~High ecological significance wetlands are identified
as MSES under the Planning onmental Offsets legislation. Works within an HES

wetland within a designated dProtection Area may trigger development assessment.

The objective of the Enviro ["Protection Act 1994 and subordinate Environmental
Protection Regulation o protect Queensland’s environment while allowing for
development that impr& tal quality of life in a way that maintains ecological
processes.

assessment is yefed for the Project. With the exception of the Kayak and canoe
launch facility, the current iteration of the Development Footprint avoids the mapped HES
wetland Io%ja ent to the Project Area. However, the Kayak and canoe launch facility
is strategica ted within a cleared and eroding section of Tingalpa Creek.

As the Project Arg -%. ted outside of a Wetland Protection Area, development
e

The prapased infrastructure associated with the Kayak and canoe launch facility will include
' stabilise and rehabilitate the eroding bank. General erosion and sediment
3)so be managed through the Project’s Erosion and Sediment Control Plan.

Pests and Weeds

The contemporary weed survey mapped 37 occurrences of weeds including eight restricted
weed species listed under the Biosecurity Act 2014. Restricted weed species identified
include:
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e Aspargus fern (Asparagus aethiopicus)
e Camphor laurel (Cinnamomum camphora)
e Creeping lantana (Lantana montevidensis) @
e Fireweed (Senecio madagascariensis) %
e Giant Paramatta grass (Sporobolus fertilis) @
e Lantana (Lantana camara) @
e Mother-of-millions (Bryophyllum delagoense) \
e Broad-leaved pepper tree (Schinus terebinthifolius) @
e Prickly pear (Opuntia stricta)

The locations where weed species listed under the Biosecurj
relatively abundant are shown on Figure 12. The results o we
estimated densities of infestations are provided as App )

<

A single declared pest fauna species Vulpes vulpes red fox) (Plate 27) was

detected within the Development Footprint as evi e ough camera trap data. Foxes
Cardno, 2020).

were also detected in the previous ecological a l:;— S
.. (N

R T

2014 are present
survey, including

Plate 27; ropd fox recorded within proximity to survey site 2 through camera trap data.
The Bjo | t 2014 imposes a general biosecurity obligation on persons dealing with
biose ers to prevent and/or minimise the impact of biosecurity risks on human
hea amenity, the economy and the environment. A general biosecurity obligation
all reasonable and practical measures are taken to prevent or minimise

k and that actions are taken to prevent exacerbation of the adverse effects of
rity matter. With respect to these points, the Biosecurity Act 2014 specifically notes
the requirement to manage the impact of invasive plants and animals on a person’s
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Whilst a comprehensive weed and pest survey was not completed within the Project Area,
the below-listed restricted weed and animal species under the Biosecurity Act 2014 were
identified within the Development Footprint (Raptor Environmental, 2023 and Cardno, 2 N

e Asparagus fern (Asparagis aethiopicus).
e Camphor laurel (Cinnamomum camphora). @
e Creeping lantana (Lantana montevidensis). @

e Fireweed (Senecio madagascariensis). \@
e Giant Paramatta grass (Sporobolus fertilis). @

e Lantana (Lantana camara).

¢ Mother-of-millions (Bryophyllum delagoense).

e Broad-leaved pepper tree (Schinus terebinthifolius).@

e Prickly pear (Opuntia stricta).

e European red fox (Vulpes vulpes).

biosecurity risk, including the spread of weed aly
mitigation measures for weeds and pests ar

O
©

S

&S
&

@
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Figure 12. Weeds recorded within the Development Footprint.




3.3 Matters of Local Environmental Significance

describes MLES generally as habitat for particular species (i.e. Locally significant speci
(listed in Appendix 1 of the Policy)). Relevant to the Project is the South-eastern gl

black cockatoo which is listed as a locally significant fauna species considered ‘li

occur within the Project Area. Habitat suitability for the South-eastern glossy bl too

Redland City Council Planning Scheme Environmental Significance Planning Scheme I@

is discussed in Section 3.1.1.2 above.

The flora and fauna species recorded as part of the surveys (Raptor En @’ 2022
and Cardno, 2020) are not listed as Locally significant species under th nmental
Significance Planning Scheme Policy. MLES species and/or suitable s iNg habitat are
not present within the Development Footprint (refer to Section 3

Pursuant to the Redland City Plan 2018 (Version 7), the land parcelgwithin the Project Area
are zoned as follows:

e Lot 1on RP14143 and Lot 2 on RP14144 - Commu actlities and Conservation.
e Lot 1on SP146445 — Community Facilities. s, @
e Lot2on RP211270) - Low Density Reside N

The Project Area also falls within various planni enays. Relevant environmental
overlays that are present within all, or part, of t ct Area include:

¢ Redland City Council (RCC) Koal itatyincluding the following sub-categories:
o RE Remnant Koala Ha&

o RE Regrowth Koal I
o Urban Non Ko
¢ RCC Regional Eco@ cluding the following sub-categories:

o Endang

o Of Concern

e RCCN Al Ecosystem Habitat, including the following sub-category:
o Urba ees

e Bu Hazard Overlay, including the following sub-categories:

@igh Potential Bushfire Intensity
o % Medium Potential Bushfire Intensity

Potential Impact Buffer
% Coastal Protection Overlay, including the following sub-categories:
Erosion Prone Area

@)

o Coastal Management District
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e Environmental Significant Overlay, including the following sub-categories:

o MSES

o MLES @
¢ Flood and Storm Tide Hazard Overlay, including the following sub-categor;j %

o 2016 Storm Tide Inundation Area @

o 2100 Storm Tide Inundation Area

o Flood Prone Area \
¢ Landslide Hazard Overlay, including the following sub-c

o Medium

o Low
e Waterway Corridors and Wetlands Overlay @

Council will process under a LGID application and, a%@' by the minister, will be
incorporated into the local planning scheme. Cha e’Minister’s Guidelines and
Rules (Queensland Government, 2020) details th for making a LGID which
includes providing an acknowledgment of relev a g instruments and how they relate
to the proposal. The LGID will provide a respons =@" evant overlay codes using the

information within this EAR. @

O
©

)

S

&S
&

@
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4 Ecological Impact Assessment

4.1 Potentially Degrading Impacts

Potentially degrading impacts associated with the Project are listed in Table 13, below.

Table 13. Potentially degrading impacts associated with the Project.

Project ; .
Potentially Degrading Impact

Failure to integrate retention of LIKT into the design, resulting in increased

Planning

Clearing
and
Construction

Possiblé
alo)

fragmentation of the local Koala population.

Failure to consider fauna movement patterns into the design, res
decreased movement through the landscape for resident faun
populations.

Loss of areas that could be restored to support TECs
the Project Area.

Loss of significant habitat trees, resulting in
sheltering habitat for fauna.

b g and

Likely impacts to habitat for an MNES
Endangered Koala. This includes_the los

¢ Koala habitat type A
o Koala habitat type
e Koala habit eC

lit fauna during clearing activities.

proper erosion and sediment control measures, resulting in

ehed Species (Koala)
eatened Species (Koala) and habitat

ES — Threatened and Migratory Species
MSES - Threatened Species

MNES - Threatened Ecological Communities

MSES - Threatened Species

MNES - Threatened Species (Koala)
MSES — Threatened Species (Koala) and habitat

MNES - Threatened Species
MSES - Threatened Species

MNES - Threatened Ecological Communities

64

Recommended
Mitigations

Refer Table 14, item 1

Refer Table 14, item 2

Refer Table 14, item 3

Refer Table 14, item 4

Refer Table 15, item 1

Refer Table 15, item 1

Refer Table 15, item 1
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Project ; .
Potentially Degrading Impact

Removal of areas of regulated vegetation pursuant to the Vegetation
Management Act 1999, including:

e 1.381 ha of Category C (of Concern) RE 12.3.11/12.3.6
e 0.009 ha of Category C (Endangered) RE 12.5.3/12.5.2a.
e 0.068 ha of Category C (Endangered) RE 12.5.2a/12.5.3/12.3.6.

Possible unlawful removal of marine plant vegetation.

Possible loss of animal breeding spaces (i.e. hollow-bearing trees).

Elevated noise and light levels within the Project Area, resulting in a
temporary decrease in habitat quality.

Elevated noise and light levels, leading to disruptions to the breeding
cycles of resident fauna, resulting in reduced breeding success.

Changed hydrological regime for the area, resulting in indir: ct

the Swamp Oak TEC.

Operational An increase in land-use intensity for the area, wwc putential
introduction of weeds, pest animals and other ehihg-grocesses.
Changed lighting regime for the are (ng
quality for resident fauna.

rease in habitat

Relevant Matters

MSES — Regulated Vegetation

MSES — Marine

Species

= ed Species
— Yheeatened Species

hreatened Species
— Threatened Species

MNES - Threatened Ecological Communities

MSES - Restricted Weeds

MNES - Threatened Species
MSES - Threatened Species

65

Refer Table 15, item 1

Refer Table 15, items 1, 9
and 10

Refer Table 15, item 1

Refer Table 15, Items 7
and 8

Refer Table 15, Items 7
and 8

Refer Table 14, item 3
and Table 15, items 9 and
10

Refer Table 15, items 9
and 10

Refer Table 15, ltems 7
and 8
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4.2 Impact Mitigation Measures

4.2.1 Design Phase Recommendations

Design-phase recommendations were provided in the early design phase for the Proj @
@e

The design recommendations integrated into the Master Plan and are summarised

14, below.
Table 14. Incorporated design-phase recommendations for the Project.
@22

Integration in design

The design retains Koala habitat Ca B (see Figure
6) area where possible within the ]2

1 Koala habitat The Landscape Plan includes reveg
buffering the Conservation Area as welNgs
within open space areas withi Development Footprint. The
planting palette incorporate ca portant koala trees.

Fauna movement infras
infrastructure incl
fauna friendly fepgj
the Developmen
barriers in the

2 Fauna movement 30km/hr withi

vehicles after

Keala exclusion fencing. Permeability of
je important by way of eliminating

ct and the facility will be inaccessible to
The la ap n includes koala food trees and locally endemic

native(gp to’maintain fauna movement opportunities within the
entN¥ootprint.

elopment Footprint avoids directly impacting TECs within
rojéct Area. The design retains the patch of Swamp oak that

(! e potential to be future TEC following restoration (refer to
egrowth RE 12.3.20 shown in Figure 7). This patch of vegetation

Threatened Ecologi

3 Communities ill be restored with of the aim of restoring this patch to meet the
EC threshold.
\ A Stormwater Management Plan has been prepared to ensure the

changes to hydrological regime within proximity to TEC is minimal.

and one is located within the Conservation Area. If significant

Two significant habitat trees (see Figure 11) will be retained as
% part of the Project. One is located within the Development Footprint
ign

4 S abitat trees habitat trees will be impacted by the design, it is recommended that
the significant habitat trees are salvaged and reinstalled as vertical
habitat feature within landscaping.

The wetland area is designed to retain, TECS, vegetation within the

3 Wetland area Conservation Area, Marine Plants and a significant habitat tree

o (see Figure 8).
Protection of retained RCC propose a to submit a Property Map of Assessable Vegetation

(PMAV) application to amend the vegetation mapping within the

vegetation. Conservation Area to Category A area (i.e. declared offset area).

Kayak and canoe launch = The proposed Kayak and canoe launch facility is located in the

7 facility existing cleared area along Tingalpa Creek to minimise impacts to
marine plants and remnant vegetation and TEC. The proposed
Ecological Assessment Report 66
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walking track to the Kayak and canoe launch facility is an existing
informal walking track and the path alignment will formalise thig
existing track through low-impact pathway construction.

The concept design includes measures to minimise lig
minimise impacts to fauna during the operational phagg
Project. To minimise potential impacts of light spill, propg
management are incorporated into the design of

e The design of the proposed pathw. i complies
with AS1158.3.1:2020 and the flo omply with
AS4282: 2019.

e The design incorporates be installed
(which will reduce the upw ow-of light) and a warmer
3,000K colour temperature light engine (rather than
4,000k) be installed in_the lumihgires.

e Buffer plantings areQRclu in the Project landscaping to

minimise light sp e Conservation Area.

e The conegpt d& % sures floodlights face away from
the Conser#tiQnNATEd to minimise reflection and light
spill.

8 Lighting

e Ina ncewith the best practice lighting design
avai iled in the National Light Pollution
idel lor Widlife? (Department of the Environment
ray,

e
2020) the design has incorporated the
winyg principals:

e Lighting is to be installed as close as possible to
the ground;

e Consider adaptive light controls to manage light
timing, intensity and colour;

e Use the lowest intensity lighting appropriate for
the task;

ij e  Use non-reflective, dark-coloured surfaces
(where possible); and
@ e Use lights with reduced or filtered blue, violet and

ultra-violet wavelengths.
4.2.2 Clﬁgonstruction and Operational Phase Recommendations

Rec to be adopted throughout the clearing, construction and operational
phase theNProject are detailed in Table 15, below.

S

21¥is noted that the National Light Pollution Guidelines for Wildlife (Department of the Environment
and Energy, 2020) have been developed for marine turtles, seabirds and migratory shorebirds,
however in the absence of guidelines for light pollution and terrestrial vertebrates this guideline has
been referenced.
Ecological Assessment Report 67
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Table 15. Construction and operation-phase recommendations for the Project.

Construction

Management
2 Koala
3 Koala
4 Koala
5 Koala
6 Fauna mortality.
7

8 g@ habitat

< Vegetation
Q\ protection
10 Vegetation

protection

Ecological Assessment Report
Birkdale Community Precinct

Recommendation

\/
Preparation of a detailed Construction Environment Manageme |
including the following sub-plans:

e Koala Management Plan @
e  Wildlife Habitat Management Plan (Appendi
e Vegetation Management Plan \

e Rehabilitation Management Plan

e Biosecurity Management Plan
e Erosion and Sediment Control
e Noise and Vibration Mana ent Pla

e  Stormwater Manageme n

Adherence to the Koala@pot ements and staged and sequential
clearing conditions as spedifi o‘l He Nature Conservation (Koala) Plan

2017. K
Ensure Koala excl ncirg is installed around all construction and

works areas in acci
Sensitive Desi

Provision
accordafige
Conse jion

@ clearing activities outside of the Koala breeding and
el'sal/geason, so far as practicable.

sure a fauna-spotter catcher is present for all vegetation clearing
activities.

the Environment Protection and Biodiversity
1999 Environmental Offsets Policy.

Ensure the successful establishment of the lighting buffer planting to
minimise light spill into the Conservation Area.

Ensure lighting fixtures are regularly maintained to ensure the direction
of light spill does not unfavourably alter towards the Conservation Area.
This includes maintenance checks after significant weather events (i.e.
storms) which may damage the pole or fixtures. Ensure lighting operating
hours are included in the Operational Management Plan including
switching off floodlights outside of operational hours stated in the lighting
plans (i.e. 10 pm).

Adoption of a Rehabilitation Program to be implemented around the
edges of the Development Footprint to insulate retained areas of the
Conservation Area from edge effects.

Ensure tree protection measures are adopted in accordance with
Australian Standard (AS) 4970-2009 Protection of Trees on
Development Sites.
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R pitia

ENVIRONMENTAIL

Implement restoration and management of the Conservation Area
particular attention paid to:

e Restoration of koala habitat

e Restoration of Glossy black habitat @
e Restoration of the Swamp Oak TEC @

11 Enhancement

Ecological Assessment Report 69
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5 Net Gain

Net environmental benefits or gains are the increase in value of environmental or ecological services achiev
impacts of a project or action. In lieu of an existing framework for the assessment of net gain, the foIIowi
Benefits

as they relate to the Project.
Koala habitat | The design retains the Conservation Area including 39 haof hdbital wibe managed and restored. The Conservation
Area supports koala habitat and retains and enhances a regioka iv rsity corridor which supports Koala movement
opportunities within the Lower Tingalpa and Coolnwynﬁ??;%h =i

The Conservation Agreement with the Commonwm\\}he long-term protection and conservation of MNES within
\

the Conservation Area.
RCC is operating under an Environmental E S Social Land Management Plan to ensure MNES are protected,

managed and improved over time (Card arly Works Management Plan incorporates the mandatory
outcomes of the Draft Conservation A inclding management plans for:
e Weeds and pests;

e Ecological values gnd “’.f
e Bushfire manage \a
e Restricted accgssa b :

Patches of koalW@%@la habitat trees will be retained to maintain movement and foraging opportunities within the
otpKin

Development Fo
The Landscape Plahiqciddes revegetation areas adjoining and buffering the Conservation Area as well as additional
planting wifti en space areas within the Development Footprint. The planting palette incorporates Locally important
koal& W2es\to mgintain connectivity for Koalas through the Development Footprint.
The Wtegrated fauna-friendly fencing and exclusion fencing to ensure permeability through the Project Area and
\\t@mini L e risk of Koalas entering the transport network.
"%il’s Redland Coast Koala Conservation Plan 2022-2027 details initiatives across the local government area (Redland

1y Louncil, 2022). The Redland Coast Koala Conservation Plan 2022-2027 includes initiatives relevant to the project
ipcluding:

o Koala population monitoring

o Annual koala population and health monitoring will be completed within the Project Area.

ation measures less the
=fevel review of net benefits

Table 16. Ecological values and project benefits
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MSES

Benefits

o Tagged koalas in the region will include individuals recorded within the populatioff ¥idg program of the
Project Area. Tagging will include a minimum period of three years to moni and health data
over a medium-term period. @

o The koala watch program will be included in community en e@i and events to promote
program uptake.

o The Project Area is included in the list of identified sentinel included in DNA collection and health
checks.

o The disease management program will include the

e Smart signs and driver awareness
o The internal roads will be included in the smafdri
vehicle-activated messaging signage.

o The design has integrated signage and in | traffic witt be limited to 30km/hr.

¢ Community engagement
o The Project will be showczs-%@ ch focus area for community support and engagement.
o The Project will be included-i ' mmunity engagement communications plan.

TECs

0.94 ha of a vegetation community that
(Casuarina glauca) Forest of New S
does.

S\QQt br@.sently meet the condition thresholds for the Coastal Swamp Oak
led\and South East Queensland TEC will be retained and restored such that it

PN
Weed and pest manage as Wd the integration of restricted access into the design will enhance the TECs within
the Conservation Area. 2.

Wildlife
habitat

The design avoids the /majorithofhebitat features within the Development Footprint.

The design inco% S e\%ﬁkally sensitive lighting throughout the proposed infrastructure within the Development
Footprint.

The design orpor\a§s\€everal fauna rope bridges to ensure fauna movement through the Development Footprint is
maintainedy a ropé bridges provide safe passage for arboreal mammals including possums and gliders.

Koala habitat

>

iz

QO

eas ala habitat and retains and enhances a regional biodiversity corridor which supports Koala movement

The J&% gR xetajgs the Conservation Area including 39 ha of habitat that will be managed and restored. The Conservation
tj%o
b apportu

\Msign retains patches and individual Non-juvenile Koala habitat trees within the Development Footprint to maintain
\RermEability.

Slearing will be staged and will occur sequentially under the supervision of a Koala spotter.

Net benefits for Koala and koala habitat include those detailed in the Redland Coast Koala Conservation Plan 2022-2027 in

the MNES section above.

\A
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Benefits

Regulated The design avoids and minimises clearing of Regulated Vegetation by consolidating infrastructuré(i

Vegetation the Development Footprint. A~ /AN
The Conservation Area will be protected under the Vegetation Management Act 1999 D\\eu\mapplication to amend
the vegetation mapping to Category A area (i.e. declared offset area) to ensure the long- ction and conservation of
the Conservation Area. P (>

Marine The design of the proposed Kayak and canoe launch facility is located in @ \a‘f\.tg;f;rf})di'ng section of Tingalpa Creek.

Plants The facility will include the stabilisation and restoration of the actively eroding\s€s ingalpa Creek. The design will
provide for the long-term protection marine plants along Tingalpa Creek,

Tidal The detailed design will ensure tidal flows of Tingalpa Creek are maiftalned and¥ish movement will be uninhibited by the

waterway proposed Kayak and canoe launch facility.

o@\x
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Biolink Birkdale Community Precinct

Executive Summary

The site of the proposed Birkdale Community Precinct at 302 and 362-388 OId Cleveland Road East,
Birkdale, was purchased by Redlands City Council (RCC) in 2016. Subsequently, a Conservation
Agreement was entered into between RCC and the Commonwealth regarding the pro@ and

conservation of koalas and koala habitat on the site, among other matters. This projec es koala
habitat and quantifies current koala activity levels across the 61.2 ha Birkdale Com cinctand

makes recommendations for future management. @

Spot Assessment Technique (SAT) assessments were undertaken at 13 sit the study area, 11
of which detected the presence of koalas in the form of diagnostic f @ Koala activity levels
were interpreted in the context of two koala carrying capacity lan es owing to variations in soil
fertility. Eight of the sites at which koala presence was confir eturned significant koala activity

levels. Analysis of koala activity levels using a splining proces rformed with the spatial analyst

extension in ArcGIS 10.5 produced an activity contour@\o
koalas, living in overlapping home ranges which exte %ﬂ the boundaries of the site itself. The

eating areas occupied by resident

maintenance of connectivity across these boundar an ross the site itself, is important for the

continued viability of the local koala population

100 mm Diameter at Breast Height (D comprising four species; Eucalyptus tereticornis, E.

1 d:j;he widespread occurrence of E. tereticornis across the

ent Regional Ecosystem (RE) mapping. However, minor

A stadia-metric survey of Preferred Koala :FE Treés (PKFTs) mapped and measured 1,774 PKFTs 2

moluccana, E. microcorys and E.

site is in broad agreement wit

adjustments to linework are o nded in some areas, while landscape considerations and
floristics imply the presence%% /currently unmapped plant communities on the site. The density

and size of mapped can es suggests that some areas which are currently mapped as regrowth

may also require re% remnant stands.

A notional koal rying capacity for the site was calculated with reference to koala habitat type
classificati ed remnant vegetation on the site is currently estimated as likely < 6 koalas,
however j regrowth vegetation reaches remnant status the total number that the study area

eases to ~ 20 koalas. In this context, the carrying capacity of the site as a whole

anced by increasing the density of PKFTs within existing habitat. This report recommends
that aakogram of PKFT planting focus on areas in which overall native tree density is low, including
areas that are currently dominated by introduced species such as Pinus elliottii, and areas that have

widely spaced, typically large PKFTs but otherwise exhibit current lack of recruitment. Further
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recommendations pertaining to the on-going management of the proposed Birkdale Community
Precinct site include fencing to reduce a known vehicle strike blackspot on Old Cleveland Road East,

securing the site against access by domestic dogs, and implementing koala-sensitive design principles

in the case of future development of the site. @
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1. Introduction

In March of 2016 Redland City Council (RCC) purchased Willards Farm, a 61.2 ha propert@d at

302 and 362-388 Old Cleveland Road East, Birkdale, with the intent of establis% irkdale

Community Precinct. The site includes areas of identified environmental, cultu istorical
significance, including being in a mapped area of koala Generational Persistence, that koala
records have re-occurred across this localised area over periods that extend be e life-span of a
single koala, inferring the presence of a resident population (Biolink 201 ous mapping of

Preferred Koala Habitat (PKH) across the Redlands Local Government A has also identified
the presence of suitable habitat for koalas on the site, by merit o reserce of Preferred Koala
Feed Trees (PKFTs) within the mapped Regional Ecosystems (REs) ink 2019). For the Redlands

Coast, PKFTs comprise the following species (Biolink 2019): @
e  Eucalyptus robusta (swamp mahogany) *
e E. resinifera (red mahogany), Qo
e E. tereticornis (blue (Forest red) gum), \

e F. microcorys (tallowwood),

‘o

ading affiliated species such as E. biturbinata

e F. moluccana (grey box), and

e E. propinqua and/or E. major (grey guwis
and/or E. longirostrata.

* Includes the naturally occurring E. robu&tereticomis hybrid, often referred to E. patentinervis.

The dominance of PKFTS in the | @e generally determined with reference to mapped REs,

the descriptions of which broadl e determination of PKH categories as outlined in Table 1.

Table 1. Four-tiered koala hab% ation hierarchy criteria as applied to REs mapped within the Redlands

Coast.

Koala habitat type Classification criteria

Forest and/or woodland REs occurring on soils of medium to high nutrient value
whereupon primary PKFTs are dominant or co-dominant components of the
tallest stratum.

Forest and/or woodland REs occurring on soils of medium to high nutrient value
whereupon primary PKFTs are sub-dominant components of the tallest
stratum.
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Forest and/or woodland REs occurring on soils of low to medium nutrient value
whereupon primary PKFTs are absent, the tallest stratum instead dominated or
co-dominated by secondary food tree species only.

Forest and/or woodland REs occurring on soils of low to medium nutrigatyalue
Secondary (Class C) / whereupon primary food tree species are absent and secondar d tree
marginal koala habitat pon p y P seconcary )

species are sub-dominant components of the tallest stratum. @

Secondary (Class B)
koala habitat

3

Note: The terms “Primary” and “Secondary” koala food tree species! as used in the ¢ outIined in
Table 1 are based on the simplified logit models of PKFT utilisation described by PQiHi 00b).

Each of the classifications in the Table above reflects differing koalan capacities of the
associated vegetation communities, areas of ‘Primary’ Koala Habitat € u-») staining high density
populations (i.e., > 0.5 koalas ha), whereas Secondary (Class C) gimat Koala Habitat can only

sustain low density populations (i.e., < 0.1 koalas ha). Applying this understanding of the relationship

between the presence of specific Eucalypt species and the abij andscape to support resident

koalas, provides the basis for an effective and scientifically la habitat assessment.

O
1.1. Objective &7\

Redlands City Council requires a detailed koala habfta Ssment on the site of the 61.2 ha Birkdale
Community Precinct, to inform recommendati w to maintain and/or increase the koala
carrying capacity of the site, among other . Specifically, this requires a detailed, landscape-

scale assessment of koala habitat and acti Is, to be achieved by;

e Interrogating and field-te atfon communities to confirm Regional Ecosystem (RE)

mapping and Preferred K (PKH) categorisation (e.g. Primary, Secondary, Other).

e Mapping of individual Pr, ala Food Trees (PFKT), species-specific to the Redlands LGA.

e Delineating areas of%ﬁnt koala activity.
e Assessing koala habitat ectivity / potential movement corridors within and adjoining the

site. @
e Informing @(i\n;lg ations for management, including enhancement and expansion of
koala hab';tat in future.

&

1 Primary Food Tree requires preferential use by koalas to be significantly higher than other congeners with utilisation that is independent
of size class (Phillips et al. (2000) refers) whereas a Secondary Food Tree also requires a level of use that is significantly higher than other
congeners but with a utilisation model that is typically size-class dependent (Phillips and Callaghan (2000) refers).
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2. Methodology

2.1. Study Area

There are three lots which Birkdale Community Precinct includes, namely 1/RP14143, 2/R@ and
2/SP146445, hereafter referred to as the study area (Figure 1). Within the 61.2 ha st%

has been identified as an intended conservation area (Cardno 2020), inclusive of mo vegetdred parts
of the study area, but notionally excluding a centrally located expanse of mostly d.
2.2. Field Survey \

2.2.1 Determining Koala Activity: Spot Assessment Technique/8

4 ha

Within the study area, potential survey sites were spaced on a randomyy designated grid at 250 m
intervals. Universal Transverse Mercator (UTM) coordinates w mined for each corresponding
point and uploaded into hand-held Global Positioning Sys to enable location in the field.

Koala activity at each field site was assessed using the?& ment Technique (SAT) of Phillips &

Callaghan (2011). &

Interrogation of coarse underlying soil landsca AeR)

ping (CSIRO 1985) alluded to a mix of greyed

podzolic soils with alluvial soils and humic g

a0
, g the banks of Tingalpa Creek, with medium to
high nutrient krasnozem soils across the rés site. This information, in combination with mapped
REs, implies the presence of two dis la carrying capacity landscapes across the study area,

referred to as East Coast (med-hig t Coast (low) respectively. These levels of koala utilisation

are defined by Phillips and Calla@l) and Table 2 details the koala activity threshold parameters

that are applicable to thes%

presence of resident ani with low use sites being indicative of more transient utilisation.

ith medium (normal) use and high use sites indicative of the

Table 2. Categorisationgs/\o%oﬁa activity based on use of mean activity level £ 99% confidence intervals. Activity

levels in the me normal) and high use range for East Coast (low) activity categories indicates occupancy

pulations (Source: modified from Table 2 in Phillips and Callaghan 2011).

Low use Medium (normal) use

<9.97% 29.97% but £12.59% >12.59%

High use

<22.52% >22.52% but <32.84% >32.84%
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! Koala activity (%) is determined based on the number of trees with faecal pellets and the number of trees

sampled at each site. For example, three positive trees of 30 trees would yield a 10% activity level.

Data analysis

designated at 125 m intervals along perceived barriers to koala movement, such as Old d Road

Using the satellite imagery from ESRI Basemap World Imagery (2020) null (zero activitz@xere

East. Null sites and koala activity data from all sampled field sites were then @@%ted using
regularised, thin-plate splining techniques using the spatial analyst extensjon @S 10.5. Output
from the splining process was utilised to produce an activity contourN delineate areas

occupied by resident koala populations by identifying contours with the 9%,)12.59%, 22.52% and

32.84% significant activity thresholds of Phillips & Callaghan (20114 evieusly detailed in Table 2.

This process produces a meta-population model (or contour map) that delineates important ‘source’

areas supporting resident koala populations. Lower activity tourpwere included in the activity

model to assist with interpretation of connectivity.
Qo
2.2.2 Stadia-metric survey of Preferred Koala Food Tr%@)

The location of all Preferred Koala Food Trees (PKF -' Diameter at Breast Height (DBH) greater
than 100 mm were recorded within the defingad s area using a hand-held GPS. Each PKFT was
identified to species and measured. PKFT re uped into DBH size increments of 200 mm to
determine their size-class distribution. Co ions for multi-stemmed trees were made by summing

DBH for each stem.

2.2.3 Ground-truthing Regiona@ s (REs)
The boundaries of mappeN traversed guided by a handheld GPS and concordance with

current descriptions of fl ics was assessed while walking both the boundaries and internal sections
of each mapped RE~Ihe mposition within each SAT site was also compared to that predicted

by underlying mapped

2.3 Deskto.p\ﬁﬁeg ent

2.3.1a Q‘acity
T %capacity of the study area was calculated by coding the habitat within “Queensland
Remnant Ecosystems 2019 v 12” spatial layer and the Environmental Protection Act 1994 — High Value

Regrowth 2020 (AKA “DP_QLD EP_MATUREGROWTH_DCDB_A” spatial layer) using the criteria

provided in Biolink (2019), as outlined in Table 1. An important distinction between the koala habitat
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Biolink Birkdale Community Precinct

categories which relate to each RE described in Biolink (2019) and habitat categories of the current
study, is that RE 12.3.11 / 12.3.6 is considered as Primary / Secondary A habitat in the current study

because ground-truthing reveals that the dominant canopy tree, E. tereticornis, is not homogeneously
distributed therein. Upper and lower estimates for carrying capacity were calculated by-dsing the
upper and lower bounds of each PKH category (e.g. Secondary A koala habitat can sup 0.5

O
koalas per ha), with reference to the amount of this habitat type mapped within the area.

3. Results \@
3.1 Study Area @
The study area was 61.2 ha in size, consisting of three lots 1/RP1%W14144 and 2/SP146445

located at 302 and 362-388 Old Cleveland Road East, Birkdale, . The %ite is less than 100 m from

the boundary of Redlands / Brisbane LGA (to the west) and adjo oweéston Golf Course in the north-

@

ha (23.33%) of the study area is mapped as remnant@ and comprises four REs and a single

combination RE, these being:
e 12.1.1 - Casuarina glauca woodland o i ;of marine clay plains (1.52 ha)

western corner. According to the “Remnant Ecosystem&of land 2019 v 12” spatial layer, 14.23

e 12.1.2 -Saltpan vegetation includi sstand, herbland and sedgeland on marine clay plains
(0.89 ha)

e 12.1.3 - Mangrove shrubland cIosed forest on marine clay plains and estuaries (0.32
ha) K

e 123.11/12.3.6-E. teretj

e 12.5.3-E. racemosqg.s . ro¢gmosa woodland on remnant Tertiary surfaces (2.23 ha)
%@ is +/- E. siderophloia, C. intermedia open forest on alluvial plains

usually near co . quinquenervia +/- E. tereticornis, L. suaveolens, C. intermedia open
forest on c@
(Figure 1)

Only one d&gs;%; .11/ 12.3.6) contains PKFT species in its description, thus qualifying it as koala
habitat. O ion, REs without PKFT species in their description will qualify as PKH, for example RE
1212 < glauca woodland, commonly occurs as a monoculture without PKFTs and hence
t %;t abitat categorisation from a koala habitat perspective would be “Other”. However,
n e

| plains (9.27 ha)

i argas and for a variety of reasons, RE 12.1.1 may contain PKFTs such as Blue (Forest red) gum
and/or3wamp mahogany as localised or occasional components of the overstorey. To recognise this
possibility, such REs may be categorised as “Other / Secondary A” or other combinations as

appropriate, recognising the most commonly occurring form of the habitat from a koala’s perspective,
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while also acknowledging that within this there will be localised habitat areas wherein PKFTs may be
present (Biolink 2019).

In addition to the 14.23 ha of mapped remnant vegetation, a further 28.88 ha of high value regrowth
is mapped across the study area according to the Environmental Protection Act 1994 —@alue

Regrowth (DP_QLD EP_MATUREGROWTH_DCDB_A (5/6/20 — Queensland Spatial). Thi alue

regrowth includes three RE combinations, these being:

e 12.5.3/12.5.2 - E. racemosa subsp. racemosa woodland on remnant j urfaces / C.
Ily near coast and

intermedia, E. tereticornis open forest on remnant Tertiary surfa
on deep red soils (0.66 ha)

I
e 1252 /1253 / 12.3.6 - C. intermedia, E. tereticornis oper st)pn remnant Tertiary
@s p. racemosa woodland
on remnant Tertiary surfaces / M. quinquenervia +/- E icornis, L. suaveolens, C.
intermedia open forest on coastal alluvial plains (9.61
e 12.3.11/12.3.6-E. tereticornis +/- E. siderophloia, CAnte dia open forest on alluvial plains
usually near coast / M. quinquenervia +/- E. keretL. suaveolens, C. intermedia open

forest on coastal alluvial plains (18.61 ha) @

S

surfaces, usually near coast and on deep red soils / E. racé

S
<
&
&
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Figure 1. The 61.2 ?@in grey line), inclusive of four mapped remnant REs, plus one combination remnant RE, on the site. Three more REs occur in the immediate
‘ g

vicinity. Fo e mapped as high value regrowth on the site, not having officially met remnant status. For description of REs refer to Section 3.1.
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3.2 Field Survey

3.2.1 Determining Koala Activity: Spot Assessment Technique (SAT)

Spot Assessment Technique (SAT) assessments were undertaken on the 26™ — 27" May 2021, during

which time nine SAT sites were assessed (Birk_01 — Birk_10), with an additional four su tary

The distribution of these sites is illustrated in Figure 2, with a summary of asso

Appendix A. Evidence of koalas in the form of diagnostic faecal pellets wa

nine sampled primary sites field sites resulting in a habitat utilisationte of approximately
88.89% of the otherwise available habitat. Of the eight active pri es, Six returned significant
ctivi

activity levels of medium to high, and two returned low a evels. Three of the four
supplementary sites were also active, with two of these sites, {étuxing significant activity levels of
medium to high and one site returning low activity levels. i ntour analysis reveals that the
majority of the study area currently supports s significaﬁz vity indicative of resident animal/s.
The depression in activity contours near the central-n rnboundary of the site is an artefact of the

splining process and in order to determine the ac this aspect of the model, additional sites

would need to be surveyed on adjoining lands.

&

&
S
<
&
&
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3.2.2 Stadia-metric survey of Preferred Koala Food Trees (PKFTs)

The stadia-metric survey of PKFTs was undertaken 28" May — 2" June 2021, during which time 1,774

PKFTs were measured and mapped (Figure 3). Four PKFT species were identified, namely; E.

tereticornis (n = 1,543), E. moluccana (n = 217), E. microcorys (n = 12) and E. resinifera ) (see
Appendix B for locational data and DBH). Eucalyptus tereticornis was widely distribut out
the study area and occurred in vegetation mapped as remnant and non-remnant, acge s except

12.1.2 (Figure 4). The area supporting the highest density of E. tereticornis was the ~‘= -south and
the lowest density, other than cleared expanses, was the north-eastern r@the study area

which supports a mix of Allocasuarina littoralis, Melaleuca quinquenervi n-PKFT eucalypts.

Eucalyptus moluccana occurred predominantly in areas mapped nd non-remnant RE

12.3.11 /12.3.6 and was largely restricted to two localised patches, the northern boundary
of the study area and the other near the south-western boundarywhere Rt 12.3.11 / 12.3.6 meets RE

12.1.2 (Figure 5). There were relatively few E. microcorys and Extesiniféra which were both restricted

to a localised area in the north-west of the study area gig>
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Figure 3. Distri
microcorys (gree

N

ircles) (n=12) and E. resinifera (red circles) (n=2). REs are indicated by coloured polygons.

1,774 Preferred Koala Food Trees across the study area, comprising E. tereticornis (blue circles) (n=1,543), E. moluccana (orange circles) (n=217), E.
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Figure 4. The I Mﬁ E. tereticornis across the study area with individual trees displayed according to their DBH size class. Size classes are in 200 mm size
00 - <300 mm (small, light blue circles) up to 1,100 - <1,300 mm (large, dark blue circles), and a single tree in the size class 170 - <190 cm (blue star).

increments stakfing
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ng

E. moluccana across the study area with individual trees displayed according to their DBH size class. Size classes are in 200 mm size

0 - <300 mm (small, light orange circles), up to 900 - <1,100 mm (large, dark orange circles).
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\\,

f . microcorys across the study area with individual trees displayed according to their DBH size class. Size classes are in 200 mm increments
I, light green circles), 300 - <500 mm (medium, mid green circles) and 700 - <800 mm (large, dark green circles). The distribution of two E.

dy area are similarly displayed in two size classes of 100 - <300 mm (small, pink circles) and 300 - <500 mm (large, red circles).
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The collective size class distribution of all PKFTs 2 100 mm DBH are displayed in Figure 7. Just under
half of all mapped trees (46.89%, n = 832) had a DBH of less than 300 mm, with a greater proportion

of these trees in the 200 - <250 mm and 250 - <300 mm size classes relative to the smaller 100 - <150

mm and 150 - <200 mm size classes. @

300 @
l@ nis
250 \ ccana
@micmcorys

200
E. resinifera
150

100

50

number of trees
o

10 - <15 |
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Figure 7. Histogram showing the dist iqn of PKFTs in 50 cm DBH intervals, with E. tereticornis in blue, E.

moluccana in orange, E. microcory@ nd E. resinifera in red.

3.2.3 Ground-truthing-

v Ecosystems (REs)

Floristic concordance

The botanica S%ion and boundaries of mapped RE 12.1.2 are generally consistent with the

descriptio an vegetation including grassland, herbland and sedgeland on marine clay pans,

comﬁ?% es, a brackish grassland of Sporobolus virginicus with some emergent C. glauca and
qu

rvia. RE 12.1.1, Casuarina glauca woodland on margins of marine clay pans, is mapped

strip along much of the south-western boundary of the site adjacent to Tingalpa Creek, with

g,
a larger consolidated patch in the west. For much of this mapped RE, the species composition is largely

congruous with the RE description, consisting of mangrove shrublands and C. glauca, with a smaller
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number of emergent L. suaveolens and M. quinquenervia, and a grassy ground cover which is partially
tidally inundated. Along the northern portion of 12.1.1, this RE is likely to extend in an easterly
direction into adjacent mapped RE 12.3.11/12.3.6, in the vicinity of SAT site Birk_D (discussed below).

In the more consolidated western section, the botanical composition of the site is a largely
congruous with RE descriptions, including mangrove shrublands and C. glauca, with so gent
E. tereticornis and E. siderophloia. This RE is mapped in the far southern corner of the st arga where
C. glauca are sparser, giving way to a greater number of L. suaveolens and M. qui@@tﬂ/ia. At this

locality the floristics are more akin to 12.3.6 and our notes imply that th bm@f the adjacent

12.3.11/ 12.3.6 extends further to the west and into 12.1.1.
@ n of this mapped RE.

. uca is co-dominant in the

canopy, though it is not present in the RE description. The p@f C. glauca in this RE may be

indicative of a history of fire / disturbance. Portions of

The description of RE 12.3.11 / 12.3.6 is representative of the bota

An exception to this is in the north-west of the study area where

upporting high densities of E.

molucanna (see Figure 5) are also likely to have been i rticularly in the case that the land

zone is better described as land zone 5 (RE 12.5.7 ma@% appropriate here).

and the dominance of E. racemosa and C.

REMescription, as are the lower densities of E.

The far south-east of the study area is mapped a

intermedia in the canopy is in accord with
siderophloia, E. pilularis, A. leiocarpa, M. q@in ervia, Grevillia robusta and Livistona australis. The
boundaries of this RE appear to be cg %with existing mapping, though a preponderance of
weeds along the mapped bou cuIarIy C. camphora and Syagrus romanzoffiana, is

complicating.

The north-east of the study% pped as high value regrowth of two combination RE descriptions,
namely; 12.3.6 / 12.3.1 2.5.2/12.5.3/12.3.6. In areas mapped 12.3.6 / 12.3.11 the floristics
are most consisten{\it .11, along with the additional presence of Allocasuarina littoralis. In
areas mapped as &Q.S.B / 12.3.6, the floristics reflect 12.5.3, including the presence of some
E. microcorys ar%vifera in addition to the dominant E. racemose, though again with the addition
of A. /ittor%z@
Cano%mmn at SAT sites
\ =

0 AT sites which were assessed, six were located within the boundaries of mapped REs with

the remainder falling in unmapped vegetation or mapped high value regrowth. The majority of the
sites in mapped REs (five), occurred in the combined RE 12.3.11 / 12.3.6, with the final site located in

RE 12.1.1. Of the seven sites that do not fall within mapped REs, two occur in non-habitat comprised
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of Pinus elliottii (Birk_04 and Birk_C), three sites (Birk_03, Birk_07, Birk_08) are situated in mapped
high value regrowth RE 12.3.11 / 12.3.6. and the remaining two sites (Birk_A, Birk_B) are located in
mapped high value regrowth corresponding to RE 12.5.2 / 12.5.3 / 12.3.6. The canopy compositions

at SAT sites are broadly consistent with that described above and are presented in detail in-Appendix
c %

3.3 Desktop Assessment @@\)\;
3.3.1 Carrying capacity \@

There were four REs and a single combination RE located within the stu <z' talling 14.23 ha of

mapped remnant vegetation. According to PKH categorisation for‘ and A (Biolink 2019) two
REs, 12.1.2 (0.89 ha) and 12.1.3 (0.32 ha), qualify as ‘Other’ koala hab 8¢, meaning that they do not

support koalas, a categorisation which is consistent with PKFT (Figure 3). RE 12.5.3 (2.23 ha)
is considered Secondary C koala habitat supporting < 0.1 ha, again consistent with PKFT
mapping. The remaining RE and RE combination of 12.9 and 12.3.11 / 12.3.6 (9.27 ha) are

considered Secondary A koala habitat supporting 0.1

k s per ha, according to Biolink (2019).
Ground truthing via tree mapping, in conjuncti edge of the underlying soil landscapes,
suggests that 12.3.11 / 12.3.6 is more accurate d as Secondary A / Primary koala habitat in

the context of the Birkdale site. Based on

across the study area has a carrying caparﬁ& N
There is an additional 28.88 ha o@ regrowth mapped across the study area. This includes

5.3 /12.5.2 (0.66 ha) and 12.5.2 / 12.5.3 / 12.3.6 (9.61 ha)

three RE combinations, two of
are categorised as Seconda ondary A. The remaining RE combination, 12.3.11/12.3.6 (18.61
A/

ha) is considered Secondary ary habitat (see above). If these REs were to reach remnant status,

tegorisations, the mapped remnant vegetation

8 —6.27 koalas.

they could collectively g 2.27 — 13.59 koalas, increasing the total number that the study area

better described as ~3 — 20 koalas.

4. Disc
The %Jtc KFT mapping and SAT survey confirm the widespread presence of koala habitat and
ko, m oss the Birkdale Community Precinct site with a stadia-metric survey identifying 1,774

P 2 mm DBH. This is congruous with previous mapping of PKH on the site by Biolink (2019),
with the exception that areas mapped as 12.3.11 / 12.3.6 qualify as Secondary A / Primary habitat,
rather than Secondary A, by virtue of E. tereticornis functioning as a primary food tree on medium to

high nutrient soils. The study area therefore supports a mix of Primary, Secondary A, Secondary C and
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Other koala habitat. Current RE mapping is in broad agreement with the floristic composition, with
some minor alterations to linework and typing recommended for the boundary of 12.1.1 and 12.3.11

/ 12.3.6 and other localities. Canopy cover in areas which are currently mapped as high value

the size and density of the mapped PKFTs.

The size class distributions of E. tereticornis and E. moluccana reveal that there ar@all trees
(100 — 200 mm DBH) than is ideal for a stable population. This distribution shou@ pproximate
a smooth ‘inverse j-shaped’ pattern, akin to the log normal function, SUN nger trees are

plentiful enough to exceed the mortality of older trees (Smith et al, 1997 uld be considered

during the drafting of any Vegetation Management Plan, as recruit @p pace with mortality
for populations to persist.

Evidence of koalas in the form of diagnostic faecal pellets was rded at eight of the nine sampled

primary sites field (SAT) sites, resulting in a habitat utgisa imate of approximately 88.89% of

the otherwise available habitat. Three of the four s e ary sites were also positive for koala

regrowth, particularly in the west, is likely to reach benchmarks for remnant status as is r:;E ted by

activity indicating that koalas are utilising the bu ite, including both remnant and non-

remnant vegetation. Of the eleven positive sites, € returned significant medium to high koala

activity levels, with the resulting activity cont ting the presence of resident animal/s across

much of the study area with the highest a¢}i in the central — east. SAT survey results are broadly
aligned with a report by Cardno (2020 ix transects within the study area were traversed for

koala faecal pellets. The primary n the outcomes of this report compared to that of Cardo
(2020) is that we report high ko ity
S

(2020) recorded absence inx .

The maximum notiona@)carrying capacity of the site in the order of 20 koalas, based on

in the north-eastern corner of the site, whereas Cardno

undance of PKFTs within vegetation classified as either Primary,

calculations relying
Secondary A or Seconda habitat across the study area. This estimate assumes that areas mapped

ave the same capacity to sustain koalas as mapped remnant vegetation - an

assumptio condider reasonable given that all three SAT sites in high value regrowth returned

signifoica%

ettivity Considerations

ivity levels (Birk_03: 53.33%; Birk_07: 83.33%; Birk_08: 66.67%).

N,
TXmo:ed Birkdale Community Precinct is situated in the broader context of interconnected koala
habitat throughout Redlands LGA, with other suitable habitat located on immediately adjacent lands
to the north, west and south of the site (Biolink 2019). Modelled activity contours suggest that resident
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koalas are likely to traverse these site boundaries, with no obvious barriers to koala movement in
these locations, consisting as they do of mostly contiguous habitat. Tingalpa Creek, which bounds the
study area to the south and west, is unlikely to seriously impede koala dispersal by virtue of the fact
that the canopy is continuous across the creek in some sections and the width of the cregk<is <5 m

@betal

recycling plant (Jones Road) and Willards Farm Homestead. The maintenance of con across

these boundaries, and across the site itself, is important for the continued viabilitocal koala
population. @

5. Recommendations : @

5.1 Future Development

along several stretches. This applies predominantly to the south of Tingalpa Creek n;z
v

Any future development of the Birkdale Community PrecinstNsite™Should ideally avoid areas of

significant koala activity, more so if removal of PKFTs is re¢ An exception to this is the cleared

expanse in the middle of the site and weedy adja %ominated by P. elliottii and Psidium
guajava. The 44-ha conservation area proposed by 0 0) is a reasonable proxy for the areas to
i

avoid in any possible future development of rec infrastructure. Conversely, there are some

large PKFTs located outside the proposed con tionvarea that require consideration. In the absence

of extending the conservation area to incorfo all PKFTs 2 300 mm DBH, we recommend that these

biodiversity assets are integrated into 3 lopment plan such that their removal is avoided and

VO 8 e
ones are followed. Retaining all large PKFTs will prevent

s and will serve a protective function by ensuring that areas

that Australian standards for Tree
placing nutritional stress on resi K
of consolidated habitat do me“disconnected by any future development, by allowing animals

to move in a ‘stepping ston n across non-habitat if required.

We recommend m%&@will result in the exclusion of all domestic dogs from the site.
5.2 Fencing %

Informed @tion of a koala vehicle-strike blackspot on Old Cleveland Road East along the
eastern he site (Biolink 2019), koala-exclusion fencing should be installed along the length
of O% Figure 8). A variety of exclusion fencing is available and there is evidence that

f the type, fencing per se successfully deters the movement of koalas and so the potential
for koata vehicle collisions (Phillips and Fitzgerald 2014). Current best practice fencing standard would
imply the use of 1.5 m — 1.8 m high chain mesh wire in 3 —5 m panels. In any wildlife exclusion fencing

program and in the absence of koala-grids (see Figure 9) at each end of the fence line, there is the
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potential for so-called ‘fence-end issues’, i.e. displacing vehicle-strikes from their current location to
the ends of the fence line (van der Ree et al. 2015). This is best addressed by continuing the fence to
a natural barrier or following the tree line away from the black spot. We suggest that at the southern
boundary of the site, the fence line turns westward along Jones Road, adjacent to the recygling plant,
ending at Tingalpa Creek. To the north, exclusion fencing should extend past the feder = nds
directly to the north, and Birkdale Fodder Forest (near Creek Road), where fenci Id turn
westward and follow the tree line to meet residential fencing. To avoid trapping ani @ n the road
corridor, this exclusion fencing should include one-way structures which quoaIas to enter

the site from the east (Appendix D).

Other than protecting koalas from a known vehicle-strike blackspo ng also be used to great
effect in excluding domestic dogs. We recommend fencing the nort? S boundary of the site with
exclusion fencing, with the addition of two-way koala bridges a r intervals, in order to support
the continued dispersal of animals into and out of adjac t (Figure 8, Appendix D). Such
fencing already exists along the boundary with Howes @rse, which should be modified with
the addition of two-way koala bridges. Other existing @%ong the northern boundary of the site

is barbed wire and would not enforce an exclusion

&
S
<
&
&
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While exclusion fencing is an effective impediment to koala movement and has been shown to
ameliorate vehicle mortality when correctly installed, there is a positive correlation between vehicle-
strikes and entry nodes such as driveways that allow koalas access into fenced road corridors where

the

they presumably become trapped (Phillips and Fitzgerald 2014). For this reason, we reco d that
exclusion fencing be used in conjunction with specially constructed ‘koala-grids’ at entr r@

the road

site (Figure 8). When located in driveways these koala-grids, which consist of a depre in the road
covered by a grid of round pipes (Figure 9), are successful in preventing koalas fron@ﬂg

corridor (Biolink 2003 - 2009). This embodies best-practice design principal ha@fcrce exclusion

by not allowing koalas to gain access to Old Cleveland Road East.

Dunbogan, NSW).

5.3 Incre&@wing Capacity

Figure 9. Example of @d koala grid, fencing and signage used to manage access by koalas (Tip Road,

The gpti ing capacity of this site, calculated according to koala habitat classifications of the
v m ~ 20 koalas. The number of koalas whose home ranges intersect with the site is not
cu tly known, however SAT survey outcomes and observations made in the course of fieldwork

suggest that it is closer to the minimum of this estimate. Increasing the carrying capacity of the site

could be achieved by extending the geographic extent of koala habitat or by increasing the density of
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PKFTs within existing habitat. This report recommends that a program of PKFT planting focus on areas
in which overall native tree density is low, either in areas that are currently dominated by introduced

species such as P. elliottii, in association with a weed control program, and/or in areas that support

namely; E. tereticornis, E. moluccana, E. microcorys and E. resinifera.

5.4 Koala Management Plan

Commonwealth requires RCC to develop a management plan and koala habitat. We

recommend that the outcomes of this report be used to inform such”a management plan. The

management plan should also include a schedule for monitori@@site using SAT methodology to
inform on changes in koala activity levels and metapoput cture over time. The SAT sites
established by this study provide a baseline for such remnitoring.

Koala management of the site should include @C)Blﬁmes for _koala-friendly development and

construction to protect koalas from disturbanc f example these could include;

e Temporarily suspending the clearing o etation within a range of 25 m from any tree which

is currently occupied by a koa@ ch time as the koala has moved from the tree by its

own volition.
e C(Clearing of land should n nce until the area proposed for clearing has been inspected

for the presence of a suitably qualified person and approved in writing.

e Approval to proceed withnctearing is valid for the day on which the inspection is undertaken.

An alternative to th%%@ listed above is to temporarily fence any construction footprint with
an

koala-proof fenci able dispersal of koalas from within the impact zone via one-way koala

bridges (Appe

Increasin

ying capacity, as outlined in Section 5.3 above, is conceptually different to moving
I& the site. If this were to be pursued in the form of assisted introductions, it would

qualified and follow a scientifically informed reintroduction program outlined in the

Page | 27

Paaoe 124 of 214



Koala management pertaining to the study area should also speak to the broader koala population.

We recommend an evaluation of habitat connectivity across a geographic area that extends beyond

the study area itself and incorporates such factors as barriers to local dispersal and effective

connectivity elements in the environment. @
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Appendix A

Activity
categorisation

eirk 01 | 26/05/201 | 519930 | easesen cast Coast mechigh | ow | soderaf@d (U2
Birk_03 26/05/2021 519922 6956944 53.33 East Coast med-high m@“\_ and small scats

N
birc 05 | 26/05/2021 | s19022 | sos7ion | 1000 cast Const medigh | —\low \\_[dogscatatrees |

Site Date Easting Northing Activity Site type Activity category Commenis

— >
Birk 08 |  26/05/2021 | 520178 | 6957189 | 66.67 |  primary | East Coastmeghibh N\ \>high | dogscatontree 19
Birk_10 26/05/2021 519671 6957447 20.00 mﬁ' grassy, loads of fallen branches - super spikey

27/05/2021 | 520302 | 6957331 | 3333 | supplempo Neasdosstiow | wgn | |

‘ \ dog scat at tree 14 and 15. Grassy/weedy site,
Birk_D 27/05/2021 519562 6957077 3.33 surplepnentary | East Coast med-high low next to saltmarsh. Hard to rake.
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Appendix B

Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. microcorys 21 520160.18 | 6957373.18 E. moluccana 17 519802.65 | 6957432.35
21 520156.04 | 6957373.95 17 519574.43( ?ﬁgﬁsml
23 520090.63 | 6957301.29 17 51975842 Neser86.24
26 520176.15 | 6957348.89 17 5134,@2\\:‘,{, 57262.85
31 519999.99 | 6957314.40 17 51‘.&1{({%\}:\" 6957222.83
33 520185.41 | 6957342.45 18 @M 6957418.42
36 520096.60 | 6957385.46 1§\\\3\{97,)9§ 79 | 6957427.93
37 520139.26 | 6957320.92 18y 416.20 | 6957267.15
38 520152.32 | 6957332.09 K\Mj)519457.43 6957230.75
41 520233.75 | 6957366.96 é, >)§: 51943255 | 6957235.45
74 520161.67 | 6957377.16 V\ 8 519763.28 | 6957392.76
79 520150.54 | 6957332.98 | 18 519376.37 | 6957247.94
E. moluccana 11 519443.41 | 6957234.99 QQ 19 519411.76 | 6957268.04
11 519433.91 | 6957224.03 19 519377.04 | 6957231.44
12 519420.01 | 6957239.34 % 20 51944332 | 6957241.41
12 519816.07 | 6957426.13 f@ 20 519424.56 | 6957245.43
12 519798.64 | 6957397.36 20 519640.47 | 6957430.40
12 519431.15 | 6957225.48 @270 20 51944321 | 6957233.10
13 519755.98 6957399.4ﬁ’\> 20 519376.54 | 6957229.89
13 519789.58 | 6957418(§1 % 21 519344.76 | 6957243.45
13 519412.21 695;@&\) 21 519807.76 | 6957418.72
13 519769.70 69573\\3@ 21 519772.73 | 6957438.72
13 519404.40 é 572 21 519830.82 | 6957389.33
13 519840.2\@A\Q\57~24{ 21 519360.96 | 6957245.75
14 5193478001 6957245.00 21 519736.00 | 6957444.64
14 5@9{1_@\\7@\ N2357263.69 21 519808.18 | 6957433.56
14 51&%}7{ 6957459.28 21 519433.88 | 6957203.32
14 4 780.10 | 6957417.88 22 519806.39 | 6957428.13
15 (\51};‘)’8.38 6957419.61 22 519371.26 | 6957262.68
s 51976319 | 6957398.74 22 519364.63 | 6957253.94
~15 —{19810.82 | 695742138 22 519622.94 | 6957465.21
}/\\rs\/) 519771.24 | 6957432.18 22 519798.35 | 6957218.80
( \g\/ 519843.92 | 6957239.11 23 519722.02 | 6957410.77
15 519652.37 | 6957459.73 23 519870.88 | 6957423.93
o QS 16 519791.00 | 6957438.58 23 519396.06 | 6957269.29
\ ' )) 16 519430.36 | 6957224.70 24 519790.67 | 6957417.75
16 519446.18 | 6957235.98 24 519478.45 | 6957219.42
16 519766.63 | 6957395.75 24 519760.21 | 6957392.10
16 519439.05 | 6957225.13 24 519389.71 | 6957253.90
16 519859.82 | 6957420.85 24 519664.41 | 6957454.29
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Easting ‘ Northing ‘

Species DBH (cm) Species DBH (cm) Easting Northing
E. moluccana 24 519863.17 | 6957422.84 E. moluccana 32 519738.32 | 6957415.84
25 519407.29 | 6957253.98 32 519769.17 | 6957437.17

25 519367.16 | 6957232.78 32 519410.81 | 6957289.42

25 519649.81 | 6957465.83 32 519357.65//6957273.67
25 519365.02 | 6957254.83 32 519384,09 \'@5&56.90

25 519396.20 | 6957231.85 32 519806@7” §\ﬁsg7427.48

25 519329.69 | 6957272.94 33 5 5 45%957419.49

25 519733.83 | 6957445.31 33 vz(z(o_.)ﬁ/ 6957250.78
25 519858.04 | 6957425.06 33 (;7}*5&@0.76 6957428.70

25 519810.34 | 6957422.93 33 \V59.34 6957434.13

25 519741.59 | 6957418.28 L 519661.42 | 6957437.01

26 519870.97 | 6957416.07 %&l\// 519349.72 | 6957255.96

26 519850.15 | 6957427.63 é\//% 519796.40 | 6957418.62

26 519781.62 | 6957437.37 \4 519436.96 | 6957278.53

26 519442.81 | 6957228.56 N 34 519330.93 | 6957244.02

27 519416.87 | 6957252.86 M 35 519773.59 | 6957425.42

27 519375.57 | 6957241.41 > @ 35 519479.17 | 6957236.92
27 519483.24 | 6957251.98 \ 35 519659.65 | 6957441.44

27 519650.58 | 6957456.74 S& 36 519725.67 | 6957410.77

27 519866.91 | 6957411.09 g:r 36 519314.86 | 6957258.01

27 519347.82 6957244.11/\<O 36 519320.71 | 6957278.16

27 519447.74 6957220/6é( v 36 519649.20 | 6957455.09

27 519793.86 6957433‘&.?% 36 519382.26 | 6957224.56

28 519350.33 sssééq 24N 36 519805.00 | 6957421.71

28 519389.93 36 519395.44 | 6957251.46

28 519426@/ \s\\&g@) .55 37 519405.13 | 6957194.73

28 519870, %/\\6957416.40 37 519320.32 | 6957276.16
28 51934138 \69\5/7231.82 38 519382.40 | 6957250.04
29 M g957225.61 38 519415.04 | 6957218.64

29 519% 6957446.91 38 519595.45 | 6957443.65

29 4%488.97 6957253.41 39 519599.72 | 6957455.39

29/ \\5;@237.96 6957223.70 39 519788.50 | 6957418.97
zzé\ \919764.14 | 6957442.71 39 519840.36 | 6957427.64

Q/(so -,519772.82 6957433.62 39 519378.81 | 6957226.23
V\M 519426.13 | 6957236.12 39 519571.48 | 6957401.93
% % 519768.29 | 6957439.94 39 519768.64 | 6957411.47
% 30 519446.64 | 6957212.49 39 519469.17 | 6957222.76

< Q \ 31 519774.15 | 6957398.61 39 519815.08 | 6957180.56
\ = 31 519355.93 | 6957248.86 40 519386.80 | 6957225.00
31 519465.66 | 6957250.46 40 519782.90 | 6957437.15

31 519790.10 | 6957429.16 40 519592.89 | 6957450.63

32 519476.96 | 6957216.77 41 519364.03 | 6957250.18

32 519378.64 | 6957247.49 41 519326.77 | 6957232.95
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. moluccana 41 519339.72 | 6957244.23 E. moluccana 55 519795.92 | 6957426.60
41 519778.15 | 6957434.38 56 519448.79 | 6957199.53
41 519406.98 | 6957242.69 57 519781.89 | 6957421.86
41 519780.13 | 6957434.49 58 519720.70 //6957451.31
41 519555.84 | 6957443.60 58 519869.;1\5/@06.32
42 519356.33 | 6957254.18 59 51932(@’%5246.58
42 519673.47 | 6957438.32 60 5W%957410.37
42 519335.57 | 6957243.80 60 ,54%6@ 6957464.61
43 519389.32 | 6957257.45 63 %W.41 6957415.55
43 519480.28 | 6957253.98 64 l\;’;nf{mn 6957403.80
43 519349.43 | 6957262.38 @ BYo858.41 | 6957405.35
44 519371.45 | 6957257.59 7\\@%/519772.09 6957405.49
44 519681.41 | 6957402.75 4\\//% 519863.94 | 6957405.89
44 519772.61 | 6957423.87 \u 519480.76 | 6957244.56
45 519444.99 | 6957236.20 N, 74 519705.30 | 6957454.77
45 519497.85 | 6957244.76 MEE 519347.95 | 6957262.16
45 519684.66 | 6957459.13 o @ 80 519770.25 | 6957430.19
45 519366.58 | 6957239.43 ) \ 98 519419.62 | 6957244.22
45 519770.13 | 6957417.67 24 102 519470.29 | 6957244.91
45 519347.15 | 6957258.18 @2,\\,, 105 519491.35 | 6957255.18
45 519350.01 6957254.96,\@j55’”73’° 16 0.00 0.00
46 519784.35 6957413.,99g > 46 0.00 0.00
46 519443.81 69572,3\%9\% . tereticornis 11 519395.92 | 6957307.84
46 519391.44 6951’4&&99 " 11 520055.52 | 6956907.34
46 519422.68 ﬁ@%}b 11 520032.94 | 6956927.87
46 519317.@/ wos 11 520391.08 | 6957183.93
47 519483.83/\%5\7249.54 11 519449.76 | 6957312.96
48 5193 63\\\63\54199.50 11 520145.65 | 6956885.37
48 sﬁv\}%, 6957470.04 11 519902.49 | 6957187.39
48 5193&‘ 6957265.13 11 519448.18 | 6957315.40
48 /] %88.14 6957438.69 11 520048.88 | 6956652.37
) \&9})64.22 6957247.52 11 520084.58 | 6956983.84
45(\\.5;19841.27 6957250.74 11 519663.03 | 6957459.49
Q7s0 519397.31 | 6957249.35 11 520111.54 | 6956863.17
V\s}\? 519399.06 | 6957231.40 11 520325.93 | 6957023.09
% % 519377.65 | 6957244.95 11 519351.62 | 6957463.09
N s0 519398.81 | 6957198.28 11 520298.66 | 6957016.38
< Q \ 51 519870.09 | 6957419.73 11 519571.77 | 6957210.30
\ = s 519332.15 | 6957263.85 11 519821.78 | 6956988.36
53 519477.86 | 6957224.19 11 520055.63 | 6956977.13
53 519406.16 | 6957222.53 11 520095.90 | 6956959.89
54 519771.90 | 6957409.69 11 520103.09 | 6956950.02
55 519744.00 | 6957447.51 12 520250.98 | 6956849.76
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 12 519576.04 | 6957228.13 E. tereticornis 14 520101.44 | 6956964.09
12 519855.95 | 6956863.36 14 520084.08 | 6956981.29
12 519146.94 | 6957310.22 14 519318.96 | 6957357.47
12 520102.65 | 6956861.52 14 519399.96 ///6957239.37
12 520240.28 | 6956834.60 14 520091.91\}/@46.88
12 519816.51 | 6956964.22 14 52001{6/ %951.72
12 520005.13 | 6956956.72 14 52{;0}3454956938.40
12 520104.97 | 6956950.68 14 ,szbiléw 6956908.79
12 519800.16 | 6957417.85 14 %ﬂ.m 6956939.58
12 520085.04 | 6957021.17 14 l\ﬁe/s{&zs 6956942.07
12 520334.55 | 6957040.36 @ 57982732 | 695742135
12 520096.43 | 6956860.53 7\\1%/520151.50 6956836.41
12 519796.61 | 6957364.68 4\\//% 520115.69 | 6956861.83
12 519383.72 | 6957334.22 N 519835.54 | 6956883.22
12 519421.09 | 6957298.38 N 14 520154.53 | 6956876.28
12 520322.27 | 6957019.44 MY 520126.15 | 6956916.31
12 520053.93 | 6956964.06 o @ 14 520093.76 | 6957158.72
12 520130.86 | 6956894.59 ) \ 14 520016.85 | 6957118.86
12 520033.83 | 6956932.86 4& 14 519304.50 | 6957328.58
13 519425.12 | 6957283.09 @:7 14 520137.33 | 6956869.99
13 519878.26 6956921.04/—\0 15 519577.88 | 6957202.98
13 519819.72 6957423.,5?‘ > 15 520104.71 | 6956850.11
13 519405.70 69573;1@{&1\ % 15 520103.05 | 6956864.51
13 520040.28 695@@(@.58 " 15 520115.60 | 6956866.59
13 519344.82 m 15 519408.40 | 6957327.75
13 519517.{3/ MM 15 520381.86 | 6957342.57
13 519628.9?\%5@986.24 15 520082.80 | 6957279.26
13 5195 (23\\\63\54202.21 15 519993.58 | 6956593.64
13 m, 695742091 15 519267.30 | 6957355.34
13 519060MY | 6956634.45 15 519350.17 | 6957292.73
13 /F530812.19 | 6957018.46 15 519913.52 | 6956859.28
B \Qs.zo%o.sz 6956945.71 15 519822.77 | 6956925.89
1?\»520242.27 6956839.80 15 520156.00 | 6956870.29
INZEE! 520037.01 | 6957183.85 15 520009.94 | 6956934.78
N2 | s20156.99 | 6956872.84 15 520145.11 | 6956856.58
% B 519965.78 | 6956628.02 15 520072.69 | 6956961.37
N 13 519474.40 | 6957220.31 15 519903.26 | 6956864.84
< Q \ 13 519317.28 | 6957357.25 15 519669.65 | 6956906.86
\ = 13 520083.08 | 6956973.76 15 520108.73 | 6956831.38
13 519667.67 | 6957454.39 15 519365.45 | 6957337.13
14 519904.98 | 6956893.19 15 520152.78 | 6956836.96
14 519793.98 | 6957389.17 15 520048.40 | 6956658.90
14 519886.78 | 6956875.72 15 519352.64 | 6957292.51
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 15 520103.00 | 6956949.91 E. tereticornis 17 520009.58 | 6956955.82
15 52003130 | 6957137.56 17 520175.48 | 6957185.84
15 520034.34 | 6956942.49 17 520047.38 | 6957184.28
16 520125.90 | 6957247.40 17 519999.99 //6957133.84
16 520247.30 | 6956836.69 17 51927142,\5/@34.17
16 519709.67 | 6956920.87 17 51987(62’/ %863.55
16 519979.94 | 6957191.70 17 52@3}@{5-{6]956958.00
16 520013.07 | 6957161.63 17 ,54.%&.1)? 6957192.92
16 519915.75 | 6957382.99 1AL %ﬂs.so 6956874.28
16 519234.41 | 6957289.92 17 1\12’\63/'{5.02 6956998.74
16 520308.92 | 6957310.12 @ 579996.53 | 6957134.29
16 519385.56 | 6957248.70 7\\1%/520085.87 6957106.79
16 519829.10 | 6957425.11 4\\//% 519933.66 | 6957400.13
16 519973.39 | 6957173.10 Ny 520111.24 | 6956860.40
16 519509.11 | 6957435.37 N 17 519203.77 | 6957337.16
16 520148.13 | 6956891.02 M 519878.51 | 6956893.01
16 520157.88 | 6956874.72 o @ 17 519927.29 | 6956822.93
16 520124.24 | 6956898.37 ) \ 17 520106.26 | 6956955.33
16 519862.92 | 6956960.49 4& 17 520042.76 | 6956958.32
16 519371.90 | 6957291.81 @27 17 520103.89 | 6956952.57
16 520310.70 6957311.89/—\0 17 520062.65 | 6956976.45
16 520005.16 6957036.,9'1& > 18 519160.39 | 6957321.83
16 519874.64 69568,1@5\{ % 18 520109.75 | 6956850.10
16 519423.56 695&33 " 18 520158.41 | 6956835.84
16 519936.00 m}b 18 519908.60 | 6956870.25
16 520014.48 / MH 18 519684.67 | 6957035.11
16 519306.6?\%5\7342.31 18 520249.24 | 6957348.10
16 5199 @6\\\63\5{3837.76 18 520447.20 | 6957313.66
16 M, 6956890.02 18 519827.25 | 6957014.39
16 52003959 | 6956952.45 18 519954.17 | 6956595.70
16 /[ 530s62.38 | 6957176.50 18 519584.52 | 6957030.62
1w \&%5.42 6957162.69 18 520004.11 | 6957118.11
19\\‘520308.18 6957042.06 18 519907.61 | 6957419.33
\NZ&Y, 519704.80 | 6956897.72 18 520006.45 | 6957037.47
N7 | 520320.59 | 695702067 18 519872.02 | 6956907.86
% b 519948.73 | 6957377.62 18 519893.55 | 6957397.43
N 17 519399.80 | 6957388.91 18 519395.92 | 6957246.80
< Q \ 17 519359.63 | 6957340.79 18 519425.72 | 6957290.18
\ = 17 519348.86 | 6957276.23 18 520304.59 | 6957018.81
17 519387.63 | 6957307.96 18 519935.07 | 6956810.84
17 520042.28 | 6956964.74 18 51982039 | 6956924.34
17 520029.53 | 6956961.55 18 519940.17 | 6956847.72
17 520147.34 | 6956888.25 18 520374.44 | 6957155.05
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 18 520291.25 | 6957016.62 E. tereticornis 19 520324.88 | 6957047.46
18 519959.19 | 6957066.90 19 520307.68 | 6957038.63

18 520345.95 | 6957303.86 19 519892.12 | 6956879.92

18 52040036 | 6957299.55 19 519391.47 /7695748773

18 519648.51 | 6956966.93 19 519354.,32\t/é5j)80.54

18 519586.78 | 6957456.85 19 52010{@/ %852.54

18 519906.00 | 6956853.87 19 51893369 5 -'6/957405.89

18 520117.32 | 6956949.78 19 ,54.{7&.5)? 6956954.96

18 519750.00 | 6956941.07 19 G%ﬂ;.w 6957380.35

18 520035.32 | 6957117.84 19 1\56/7{4.78 6957350.43

18 520010.25 | 6957126.30 @ 57946037 | 6957288.33

18 520389.46 | 6957273.44 7\\1%/519777.25 6956935.05

18 519933.85 | 6957397.36 4\\/@ 519813.08 | 6956919.81

18 519571.85 | 6957204.10 Ny 520151.27 | 6956878.50

18 520319.09 | 6957008.04 N 19 519770.77 | 6957387.10

18 519383.05 | 6957413.20 MEE 520325.58 | 6957051.67

18 519431.56 | 6957485.34 o @ 19 519365.46 | 6957345.32

18 520345.37 | 6957308.62 ) \ 19 519354.80 | 6957410.25

18 519864.93 | 6956921.72 4& 19 519783.13 | 6956970.37

18 520313.33 | 6957046.82 @27 19 519824.09 | 6956949.70

18 519926.16 6957404.90/—\0 19 519502.54 | 6957464.85

18 519752.25 6956928.,5‘§ > 20 520395.01 | 6957228.12

18 520136.34 69569{@“5( % 20 519339.35 | 6957256.64

18 519933.69 695@&39 " 20 519370.55 | 6957502.05

18 519931.11 ﬁﬁs}% 20 519399.31 | 6957449.17

18 519817.§1/ &&5@&;).95 20 519703.90 | 6956894.18

18 519318.93/\%5\7345.51 20 519370.07 | 6957507.92

18 5196 \\63\5{3961.51 20 520096.96 | 6957242.79

18 m 6957370.83 20 520101.76 | 6956920.78

19 5201035 | 6956863.29 20 519821.40 | 6956935.97

19 /Fox853.97 | 6956922.07 20 52031631 | 6956997.74

) \&923)64.70 6957423.64 20 519821.97 | 6956924.56
19\\‘5;19910.12 6957381.78 20 519977.27 | 6957189.38

Qa9 519358.59 | 6957309.22 20 519512.49 | 6957447.66
N0 | s20153.12 | 6957038.67 20 519868.25 | 6956900.56
% b 519341.86 | 6957349.02 20 519384.63 | 6957412.86
N 19 520160.27 | 6956886.13 20 519370.68 | 6957398.26

< Q \ 19 519926.23 | 6956843.75 20 519368.34 | 6957416.99
\ = 19 519898.29 | 6957394.87 20 52006534 | 6957295.57
19 519763.14 | 6957372.38 20 520425.48 | 6957321.00

19 519158.41 | 6957320.17 20 519309.74 | 6957334.00

19 519889.83 | 6956866.41 20 51930159 | 6957426.17

19 519697.78 | 6956895.96 20 520048.08 | 6957188.71

Page | 36

Paoe 133 of 214




Easting ‘ Northing ‘

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 20 519991.41 | 6957140.84 E. tereticornis 21 520258.69 | 6957211.95
20 520404.08 | 6957223.79 21 519472.81 | 6957462.90

20 52041635 | 6957232.96 21 519298.81 | 6957419.09
20 520237.68 | 6957350.67 21 520092.24//6557197.50

20 519714.52 | 6956922.41 21 519247,98 \@5&14.49
20 519375.05 | 6957351.29 21 51993@@” §\ng7394.70

20 520415.58 | 6957307.50 21 5 19b957045.67

20 519733.22 | 6956885.49 21 \)@F 6957046.55

20 519722.60 | 6956913.42 24 @62;36.61 6957209.96
20 520425.97 | 6957257.09 21 \V75.18 6957494.84
20 520101.66 | 6956860.97 @ L 530045.96 | 6957341.24

\%

20 519775.62 | 6956966.28 %5}\// 519246.00 | 6957307.63

20 520148.04 | 6957136.81 é\//% 519986.08 | 6957020.55

20 519971.56 | 6956597.66 1 519906.33 | 6957418.67

20 519515.53 | 6957373.22 N 21 519577.31 | 6957465.06

20 519316.52 | 6957500.25 M 519794.19 | 6956967.03
20 519997.23 | 6957135.95 o @ 21 519516.41 | 6957426.94

20 519975.38 | 6957185.50 \ 21 519316.72 | 6957312.06

20 519784.19 | 6956952.87 S& 21 519307.48 | 6957340.43

20 520412.21 | 6957297.44 g:r 21 519807.85 | 6956923.03

20 520109.55 | 6957274. 46/\<O 22 519862.80 | 6956889.93

21 520021.83 6957140ﬁ‘§( > 22 51967631 | 6956930.11

21 519370.74 695745&‘&@ % 22 519902.58 | 6957417.57

21 520070.56 695@&7 36\ 22 519372.56 | 6957460.62

21 520303.94 22 52014437 | 6957125.19

21 51041600} \5\3512} 28 22 519774.71 | 6956949.56

21 520043, %(\\6957191.15 22 520118.11 | 6956890.29

21 51952870 \39\5/7331.77 22 520117.59 | 6956936.93

21 %@\ 6957479.32 22 520224.75 | 6957117.41

21 51977%0b | 6956967.51 22 519423.12 | 6957457.55

21 //52450.78 | 6957180.45 22 519859.31 | 6956924.39

) \\51&?09.30 6957306.66 22 519389.58 | 6957358.02

zzf\ 919824.98 | 6956953.02 22 520334.87 | 6957052.65

NZ&H 52031569 | 6957042.05 22 519426.20 | 6957465.63
507 | s10a12.08 | 6957223.07 22 520066.92 | 6957292.13
% X 519393.94 | 6957305.96 22 519352.63 | 6957474.06
N 21 519438.45 | 6957284.73 22 520393.52 | 6957225.69

% Q \ 21 519711.43 | 6956906.46 22 519807.39 | 6956942.75
\ = n 520049.21 | 6957213.63 22 519814.04 | 6956967.00
21 519439.38 | 6957496.07 22 51982831 | 6956936.51

21 520386.20 | 6957338.79 22 51972639 | 6957427.16

21 519434.12 | 6957293.49 22 519931.88 | 6956852.83

21 519357.97 | 6957354.75 22 519834.28 | 6956902.83
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 22 519449.04 | 6957297.01 E. tereticornis 23 519975.65 | 6957410.36
22 520229.98 | 6957354.56 23 519392.56 | 6957307.84
22 520213.08 | 6957349.27 23 519220.72 | 6957375.02
22 519447.17 | 6957299.78 23 520324.00 /7695705212
22 519362.86 | 6957508.82 23 520104.,3&\5/&5)}27.94
22 520100.67 | 6956854.54 23 52006(@/ %5338.88
22 520415.79 | 6957255.00 23 51@4\5%957216.00
22 519380.79 | 6957483.98 23 ,54%{@ 6956972.34
22 519897.02 | 6956856.87 23 G%ﬂ;.zs 6956894.94
22 519837.23 | 6956955.33 23 l\;;éﬁo.az 6957064.94
22 519326.60 | 6957440.76 @ 579663.00 | 6956949.08
22 520408.45 | 6957235.19 7\\‘2%/519424.03 6957218.84
22 519552.88 | 6957133.46 4\\//@ 519762.63 | 6956935.62
23 520324.05 | 6957024.09 s 520002.75 | 6957133.18
23 520107.97 | 6956853.31 N 23 519276.68 | 6957349.12
23 520337.93 | 6957052.98 MEE 520002.23 | 6957113.90
23 519900.79 | 6957414.14 o @ 23 520012.32 | 6957126.85
23 520004.83 | 6957135.50 ) \ 23 519606.72 | 6957451.39
23 520133.60 | 6957122.11 4& 23 519508.55 | 6957329.15
23 519793.00 | 6956965.37 @:7 23 519831.94 | 6956978.71
23 519334.83 | 6957463.23 ,—\O 23 519590.92 | 6957202.29
23 519837.36 6956973.?1& > 24 520100.25 | 6956963.65
23 520027.93 69571;%0\ % 24 520398.42 | 6957264.89
23 519810.26 695@@((.40 " 24 519899.30 | 6956862.52
23 520015.90 ﬁ@%}% 24 520393.59 | 6957202.21
23 519933.43/ W77 24 520068.72 | 6957185.24
23 519997.98’\%5\7126.65 24 519582.55 | 6957465.60
23 5197 61\\\69\5/7442.41 24 519545.42 | 6957410.61
23 Ew, 6957396.30 24 520157.99 | 6956880.37
23 51937897 | 695732193 24 519605.22 | 6957187.98
23/ 5Nm07.44 | 6957453.16 24 519373.02 | 6957380.31
B \&9)5)55.38 6957334.72 24 519898.42 | 6956868.50
2?\\5;19696.90 6956899.06 24 520149.43 | 6956837.41
INZ&E! 520404.52 | 6957305.76 24 519667.50 | 6956917.06
927 | s19691.89 | 6957410.60 24 520003.02 | 6957115.67
% ~» 519930.97 | 6956838.98 24 520239.99 | 6956833.27
N 23 519954.00 | 6957213.23 24 519995.94 | 6957197.21
< Q \ 23 519935.71 | 6956840.41 24 519285.18 | 6957481.80
\ = 5 519775.73 | 6956972.82 24 519496.69 | 6957323.85
23 520031.39 | 6957188.62 24 520004.85 | 6957207.16
23 519799.40 | 6956948.63 24 520056.22 | 6957154.80
23 519755.71 | 6956931.09 24 519576.82 | 6957466.39
23 519834.83 | 6957241.34 24 519279.85 | 6957293.18
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 24 520366.39 | 6957122.39 E. tereticornis 25 519882.46 | 6956950.60
24 519314.70 | 6957346.84 25 519391.26 | 6957292.00
24 520380.85 | 6957148.72 25 519288.52 | 6957344.78
24 519926.34 | 6957394.16 25 519449.67 //6957381.19
24 519374.47 | 6957357.16 25 519531.;5,\}/@51.18
24 519799.24 | 6957217.91 25 51944(@/ %5490.97
24 520063.68 | 6957185.69 25 516933339 5 -'6/956869.44
24 519824.91 | 6956968.97 25 ,sggaéé.s)f 6957314.16
24 519987.35 | 6957133.87 25, %p}mz 6957101.05
25 519855.45 | 6956924.17 25 l\ﬁe/e{lw 6956874.34
25 519931.97 | 6957212.05 @ 579373.10 | 695748931
25 519426.64 | 6957492.77 7\\‘2%/519903.27 6956873.81
25 519442.34 | 6957491.53 4\\//% 519855.88 | 6956946.11
25 519381.48 | 6957355.38 s 51974833 | 6956885.47
25 519344.48 | 6957382.35 N 25 519490.93 | 6957426.10
25 520034.45 | 6956767.92 T 519309.06 | 6957275.63
25 520092.61 | 6957180.66 o @ 25 519244.45 | 6957332.66
25 519635.22 | 6956928.96 ) \ 25 520042.09 | 6957209.10
25 520004.13 | 6957126.42 4& 25 519908.57 | 6956851.31
25 51975535 | 6956949.92 @:7 25 520237.72 | 6956838.04
25 519780.64 | 6956955.53 ,—\O 25 520028.41 | 6957117.18
25 519512.06 6957177.,72g > 25 520115.95 | 6957140.52
25 519938.39 69571,24“5\1\ % 25 520108.89 | 6956933.40
25 520119.54 | 695706134 26 519950.52 | 6957380.83
25 519773.90 ﬁ@&& 26 519907.55 | 6956892.74
25 519855.48 / WN 26 520246.71 | 6956840.01
25 519349.78 1 987307.91 26 519348.45 | 6957329.40
25 5201 \\63\54039.88 26 519244.55 | 6957330.67
25 53}4\3}64\ 6957482.01 26 519868.86 | 6956910.08
25 51942207 | 6957390.62 26 519937.25 | 6956874.31
25/ 50207.03 | 695709141 26 519798.84 | 6956969.68
5 \MIM 6957326.35 26 519750.99 | 6956941.29
29\\5)9973.38 6957171.33 26 520054.50 | 6956949.44
Qa5 520373.59 | 6957178.42 26 519836.25 | 6957017.14
92 | 520020.22 | 6957125.84 26 519303.02 | 6957328.47
% ~» 519343.66 | 6957362.64 26 519781.67 | 6956981.67
N 519774.02 | 6956956.10 26 519511.57 | 6957425.62
< Q \ 25 519310.62 | 6957329.68 26 519938.71 | 6957408.54
\ = s 519820.40 | 6956990.25 26 519444.13 | 6957377.76
25 519894.58 | 6957179.43 26 519374.35 | 6957345.97
25 520072.74 | 6957291.68 26 520413.50 | 6957298.98
25 519352.57 | 6957375.58 26 519430.01 | 6957439.82
25 519429.40 | 6957491.66 26 519181.61 | 6957316.37
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 26 519461.95 | 6957217.68 E. tereticornis 27 519854.98 | 6956938.35
26 519729.66 | 695743136 27 519904.10 | 6956899.73

26 519848.87 | 6956943.13 27 519247.19 | 6957313.94

26 520230.01 | 6956832.18 27 519891.46 /7695690130

26 520142.40 | 6956889.81 27 519880.,55,\5/@79.27

26 519825.90 | 6956968.97 27 51990(@’ %875.14

26 519286.85 | 6957345.78 27 51686392 & -'6/956906.99

26 519852.92 | 6956942.68 27 ,54{86@-’ 6956918.72

26 51967431 | 6956918.37 24 G%ﬁ;.zs 6957114.43

26 519866.16 | 6956889.38 27 &3{7.55 6957150.27

26 519896.79 | 6956897.41 @ 5%0117.35 | 6957151.71

26 519849.19 | 6956957.19 7\\‘2%/519688.49 6957446.60

26 520404.06 | 6957207.72 4\\//% 519761.42 | 6956976.72

26 519444.90 | 6957486.87 Ny 519303.17 | 6957488.75

26 519862.00 | 6956881.63 N 27 519761.46 | 6956940.61

26 519780.53 | 6956947.56 MEE 519908.45 | 6957384.78

26 519445.74 | 6957208.84 o @ 27 519842.21 | 6957164.68

26 519809.27 | 6956945.96 ) \ 27 519387.33 | 6957306.52

26 519745.76 | 6956943.51 4& 27 519872.80 | 6956901.77

26 520391.46 | 6957172.96 @:7 27 520416.36 | 6957236.95

26 520146.06 6957133.38/—\0 27 519407.90 | 6957326.09

26 519816.89 6956957.,9'1S > 27 519422.78 | 6957428.64

26 519752.77 69569,455{ % 27 519350.39 | 6957372.60

26 520361.45 | 695719184 27 519919.41 | 6956835.90

26 519584.62 m 27 519931.86 | 6957142.04

26 520368.61/ WB 27 519930.13 | 6957172.95

26 519911,78 98741822 27 519846.75 | 6956917.65

26 5198 \\63\54160.14 27 519267.79 | 6957411.49

27 Em 6956918.95 27 519692.45 | 6957447.82

27 51992307 | 695739603 27 519817.39 | 6956961.34

27/ 5s10.10 | 6957217.46 27 520200.01 | 6957326.25

v i \qu};)so.m 6956939.47 28 519878.00 | 6956880.72
29\\5}9892.93 6956893.43 28 519439.18 | 6957490.42

&Y, 520403.96 | 6957208.72 28 519921.19 | 6956655.12
907 | 51950255 | 6957437.90 28 519374.40 | 6957503.37
% ~» 520061.61 | 6956769.21 28 519385.90 | 6957341.52
N 519448.73 | 6957473.57 28 519709.04 | 6956897.72

< Q \ 27 519250.76 | 6957322.13 28 519428.26 | 6957398.50
\ = 519762.29 | 6956967.19 28 519913.85 | 6956883.10
27 519545.17 | 6957376.83 28 520036.53 | 6957135.11

27 519901.79 | 6957421.78 28 519257.47 | 6957384.04

27 520023.40 | 6957137.02 28 520089.29 | 6957141.78

27 520374.13 | 6957259.73 28 519936.01 | 6957145.14
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 28 519805.31 | 6956882.16 E. tereticornis 29 519447.29 | 6957377.65
28 519964.13 | 6957187.85 29 519776.53 | 6956976.70

28 520127.75 | 6956750.27 29 519348.66 | 6957336.16

28 519677.49 | 6956927.01 29 519996.73 ///6956769.98

28 519559.00 | 6957130.02 29 519306;2,\5/@85.65

28 519436.60 | 6957484.11 29 51960(6/ %5049.86

28 519876.83 | 6956891.57 29 5@@%957374.55

28 520179.97 | 6957032.64 29 ,sg%éw 6957383.66

28 519719.11 | 6956955.08 29 %ﬁ.se 6956914.89

28 519900.66 | 6956906.93 29 l\;;éjﬁ{s.w 6957112.20

28 519728.66 | 6957428.26 @ 570405.07 | 6957280.06

28 520029.53 | 6957141.66 ;\\2%/519537.66 6957376.51

28 520027.53 | 6957127.15 4\\//% 519833.35 | 6957000.53

28 520045.73 | 6957203.44 Ny 519282.67 | 6957328.62

28 519299.03 | 6957366.03 N 29 519988.15 | 6957142.50

28 519298.08 | 6957332.69 MET 519653.86 | 6957039.03

28 519498.47 | 6957323.96 o @ 29 519834.16 | 6956947.03

28 519524.82 | 6957433.68 ) \ 29 519814.15 | 6956971.76

28 519508.06 | 6957267.45 4& 29 519582.35 | 6957032.94

28 519586.10 | 6957465.71 @:7 29 519301.61 | 6957315.41

28 520130.06 6956890.05/—\0 29 519512.93 | 6957414.65

28 520155.04 6956887.,21;g > 29 520408.27 | 6957300.77

28 519725.15 69569&\{ % 29 520425.69 | 6957324.33

28 520423.70 695&66 " 29 520125.52 | 6957255.93

28 519698.84 ﬁ@&&% 29 519880.18 | 6956945.18

28 520254.(3 / 845l98 29 520339.60 | 6957049.32

28 519661.33’\%5@945.42 29 519862.35 | 6956914.19

28 5198 (81\\\63\5{3929.62 29 520069.96 | 6957342.31

28 FM, 6957142.81 29 519311.67 | 6957366.23

28 51962597 | 6956947.92 29 519785.60 | 6956971.25

28 /[ 5Rs87.79 | 6957460.14 29 519838.85 | 6956979.81

28/) \&93})17.14 6956838.78 29 519304.26 | 6957427.28
2@’\\520027.91 6957113.42 29 519911.33 | 6957397.72

Q7228 520374.11 | 6957251.97 30 519871.27 | 6956874.75
927 | s20082.48 | 695738670 30 519740.63 | 6957434.66
% ~» 519908.29 | 6957404.82 30 519407.33 | 6957464.00
N 519754.93 | 6957422.35 30 519910.43 | 6956900.60

< Q \ 29 519871.88 | 6956945.97 30 520438.59 | 6957302.04
\ = 1 520447.30 | 6957312.55 30 520111.73 | 6957219.17
29 519413.93 | 6957263.39 30 519385.00 | 6957331.11

29 519502.22 | 6957198.56 30 519974.92 | 6956777.66

29 519532.36 | 6957393.13 30 519827.58 | 6956973.29

29 519286.86 | 6957356.19 30 519784.54 | 6956982.55
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Easting ‘ Northing ‘

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 30 519898.67 | 6956899.96 E. tereticornis 31 519466.90 | 6957470.99
30 519380.68 | 6957476.00 31 519789.63 | 6956957.29

30 519416.15 | 6957421.12 31 519844.24 | 6956955.21

30 51989039 | 6956907.17 31 520131.52//6557119.67

30 520225.55 | 6957363.87 31 519779,06 \'@5&52.65

30 519747.05 | 6956950.93 31 51926(63/ §\ﬁsg7287.11

30 519817.93 | 6956990.58 31 5 R9/6957310.92

30 519293.98 | 6957483.45 31 \)(gd;/ 6957110.53

30 519341.06 | 6957401.96 34 (;7}4 25 | 6956898.06

30 519942.52 | 6956836.86 31 \,\J01.82 6956892.53

30 519305.16 | 6957311.41 @ L 519417.92 | 6957412.14

30 519988.75 | 6957148.48 %&/\// 519457.80 | 6957279.49

30 519500.38 | 6957345.88 é\//% 519275.65 | 6957448.59

30 519505.05 | 6957425.30 1 51961136 | 6956958.13

30 519912.80 | 6957392.96 N 519464.65 | 6957360.67

30 519412.45 | 6957264.28 ME 519529.10 | 6957397.35

30 519715.40 | 6956921.30 o @ 31 520131.56 | 6957144.93

30 519376.07 | 6957495.73 \ 31 519805.74 | 6957022.40

30 519416.73 | 6957473.95 S& 31 519822.62 | 6957017.38

30 519300.28 | 6957350.08 g:r 31 519808.96 | 6956942.08

30 520241.24 6956817.98/\<O 31 519815.92 | 6956967.55

30 520020.55 6957143/6‘5( > 31 520371.88 | 6957216.09

30 519987.27 69571,@\531\§ 32 519436.43 | 6957439.92

30 519816.57 ssségq.so > 32 519376.55 | 6957487.20

30 519541.65 ﬁ@@ 32 520397.08 | 6957286.38

30 519827@/\»\5\\95@} 66 32 519646.99 | 6956939.91

30 52023340 \p956818.99 32 519525.22 | 6957378.19

31 5203 .74\\ﬁ9\5/7020.22 32 519781.13 | 6956954.64

31 &g,&\ 695703693 32 520382.56 | 6957164.56

31 5193828 | 6957245.27 32 519849.98 | 6956899.26

31 //51d397.98 | 6957486.39 32 519835.58 | 6956972.50

™) \\s.zeyzl.ss 6957335.08 32 520177.03 | 6957163.57

3zf\ 919667.83 | 6956943.97 32 519939.09 | 6956856.25

NZEN 52003057 | 6957111.86 32 520062.05 | 6957339.55
807 | s20112.47 | 6957124.69 32 520399.39 | 6957308.76
% Y 519931.30 | 6956859.25 32 520028.21 | 6957239.36
N 519307.62 | 6957364.24 32 519916.54 | 6956893.28

< Q \ 31 519619.35 | 6956948.70 32 520025.95 | 6957246.79
\ = 3 519358.30 | 6957440.15 32 520000.88 | 6957258.46
31 519395.01 | 6957477.64 32 519900.62 | 6956885.55

31 519403.59 | 6957095.92 32 519999.55 | 6957353.05

31 519692.48 | 6957410.27 32 519785.97 | 6956950.98

31 520093.87 | 6957163.82 32 519285.45 | 6957464.75
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 32 519582.45 | 6957464.94 E. tereticornis 33 520094.16 | 6957283.12
32 519932.03 | 6957129.30 33 519850.80 | 6956918.53

32 519915.24 | 6956827.27 33 520133.05 | 6957150.13

32 519621.40 | 6956935.63 33 519777.42 //6956981.57

32 519598.87 | 6957048.32 33 51961693,\5/@34.55

32 51924833 | 6957347.28 33 51997{6-21/ %5171.89

32 520020.81 | 6957120.08 33 516p838 -'6/957186.15

32 519899.33 | 6957303.81 33 ,54.{64@? 6956896.54

32 519381.12 | 6957500.59 33 G%ﬁje 6957351.86

32 519978.21 | 6957220.61 33 l\;;éja'{s.w 6957237.79

32 519850.71 | 6957411.01 @ 579865.80 | 6956912.31

32 519392.46 | 6957244.26 7\\3%/519370.15 6957499.84

32 519858.72 | 6956925.94 4\\//@ 519854.26 | 6956922.40

32 519389.69 | 6957490.83 s 520048.75 | 6957176.85

32 519441.20 | 6957393.83 N 33 519829.12 | 6956947.26

32 519378.09 | 6957210.83 M 520042.05 | 6957187.83

32 520122.14 | 6957122.90 o @ 33 520002.77 | 6956778.27

32 519976.26 | 6957177.75 ) \ 33 519317.11 | 6957498.59

32 519788.85 | 6956963.16 4& 33 520038.30 | 6957185.51

32 519794.91 | 6956984.75 @:7 33 519951.83 | 6956856.56

32 519380.46 6957209.39/—\0 33 519982.99 | 6957187.04

32 519783.25 6957165.p5j > 33 519897.75 | 6957241.56

32 520184.25 69571@5\ % 33 519816.09 | 6956953.37

32 519848.49 695@%5@.60 " 33 519897.84 | 6957238.46

32 520411.83 ﬁ@&}b 33 520325.45 | 6957034.73

32 519747.68./ &5@})24 33 520011.61 | 6957112.45

32 519889.5%’\%5@954.91 33 519945.61 | 6956854.13

32 5204 \\63\54309.73 33 519935.83 | 6957403.89

32 m 6957374.36 33 519370.46 | 6957505.71

32 519685 | 6956946.38 33 520049.00 | 6957147.28

32 /F5R659.49 | 6956977.77 33 519588.87 | 6957033.71
a@/z\ts.zob%sz.ss 6957185.88 33 519533.58 | 6957166.72
39\\5;19948.72 6957184.99 33 520300.03 | 6957189.07

Q32 520001.69 | 6956784.59 33 519887.06 | 6957409.84
32 | s19762.26 | 6956949.36 34 520059.60 | 6957347.09
% » 519937.45 | 6956819.59 34 520066.32 | 6956684.68
N 519484.54 | 6957322.87 34 519943.44 | 6957401.33

< Q \ 32 519592.90 | 6957020.63 34 519362.77 | 6957454.32
\ = 3, 519786.39 | 6956966.05 34 519864.78 | 6956889.05
32 519593.10 | 6957021.41 34 520087.23 | 6957213.68

32 519608.91 | 6957028.25 34 519481.46 | 6957248.88

32 519745.63 | 6956922.36 34 520184.63 | 6957161.34

33 519845.94 | 6957390.08 34 519776.04 | 6956983.23
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 34 519940.22 | 6957182.24 E. tereticornis 35 519646.47 | 6956921.85
34 520052.42 | 6957188.03 35 519779.99 | 6956977.35

34 519835.41 | 6957416.24 35 519349.10 | 6957365.18

34 519567.00 | 6957131.89 35 520119.62 //6957150.60

34 520097.80 | 6956851.45 35 520032,6;\5/@91.66

34 519438.96 | 6957478.90 35 51959{@'/ %5134.73

34 519896.24 | 6956862.19 35 52@1},@8\5-{6]957112.89

34 520080.41 | 6957211.80 35 ,sg%éé.z)f 6956905.93

34 519386.50 | 6957346.73 35, G%p};.m 6957039.44

34 520058.23 | 6957355.95 35 l}?e/%sss 6957146.76

34 519405.73 | 6957449.82 @ 579895.73 | 6957400.85

34 519853.72 | 6957252.93 7\\3%/519602.95 6957135.16

34 520091.37 | 6957208.68 4\\//% 519420.54 | 6957445.70

34 519663.03 | 6957456.95 s 519940.33 | 6957373.09

34 519921.67 | 6957131.98 N 36 520379.28 | 6957270.46

34 520005.44 | 6957145.36 Y 36 519215.05 | 6957285.86

34 519825.03 | 6956981.27 o @ 36 519716.76 | 6956906.79

34 520105.26 | 6956762.82 ) \ 36 519505.32 | 6957471.60

34 519899.10 | 6956922.11 4& 36 520014.87 | 6957111.56

34 519833.47 | 6956952.01 @:7 36 519609.42 | 6957039.66

34 519898.96 6957383.34/—\0 36 520052.97 | 6957159.90

34 520057.83 6957354.,5‘1S > 36 519927.35 | 6956864.35

34 519827.47 69569;‘5{50\ % 36 519377.80 | 6957215.15

34 520049.03 | 695734976 36 519919.64 | 6957404.25

35 520381.89 ﬁ@&& 36 52042432 | 6957273.49

35 519894.48 / wsz 36 519923.45 | 6957133.30

35 519431.2;’\%5\7486.67 36 519914.90 | 6957162.23

35 5195 45\\63\54229.41 36 519976.45 | 6957176.64

35 535@9&, 6956942.73 36 519850.52 | 6956927.17

35 5196105 | 6956956.80 36 519640.14 | 6956916.88

35 /5236853 | 6957223.40 36 51994634 | 6956819.79
a@/]\tsw})as.sg 6957412.53 36 519869.93 | 6957386.17
39\»5;19795.11 6957416.64 36 519895.33 | 6957396.09

INZES 519666.87 | 6956955.38 36 519852.89 | 6956930.05
32 | s19919.95 | 6os6868.46 36 519707.94 | 6956887.97
% B 519807.98 | 6957189.98 36 519924.38 | 6956859.93
N 519650.90 | 6956975.24 36 519873.80 | 6956908.75

< Q \ 35 519506.35 | 6957434.05 36 51964639 | 6956934.04
\ = 3 520329.19 | 6957202.20 36 519917.17 | 6957403.26
35 519809.52 | 6956981.52 36 519868.38 | 6956918.95

35 520012.89 | 6957112.56 36 519852.53 | 6957011.13

35 519471.73 | 6957340.17 36 519500.22 | 6957181.06

35 519649.80 | 6956970.36 36 519817.93 | 6956988.15
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 37 519948.02 | 6956818.79 E. tereticornis 38 519797.35 | 6957027.28
37 519891.22 | 6957294.86 38 519498.93 | 6957242.10
37 519931.42 | 6956873.32 38 519802.29 | 6956966.57
37 520172.96 | 6957154.94 38 520107.19 //6956860.29
37 519830.47 | 6956988.90 38 519862.,QQ\§/@40.00
37 519915.13 | 6957181.50 38 51938{@/ %5292.68
37 519479.85 | 6957351.79 38 51{;8}\515-{6/957469.90
37 519929.48 | 6957139.94 38 ,s;%é@a" 6956984.48
37 519617.26 | 6956940.95 35 %W.M 6957427.57
37 519542.81 | 6957321.78 38 @7/543.40 6957380.49
37 519858.63 | 6957420.85 @ . 570006.39 | 6957124.97
37 520424.28 | 6957307.82 7\\3%/519582.57 6957047.79
37 519426.55 | 6957498.09 4\\//@ 519165.23 | 6957324.26
37 519504.99 | 6957263.91 s 520397.79 | 6957239.30
37 519627.57 | 6957394.64 N. 38 520142.65 | 6957219.12
37 520302.03 | 6957264.17 M 519579.60 | 6957046.24
37 519373.59 | 6957489.31 o @ 38 519917.23 | 6957134.64
37 519976.43 | 6957402.83 ) \ 38 519304.05 | 6957481.44
37 520013.46 | 6957217.23 4& 38 519514.99 | 6957217.15
37 519549.07 | 6957158.83 @:7 38 519378.00 | 6957216.70
37 519603.28 6957031.25/—\0 38 520118.98 | 6957122.35
37 520204.54 6957136.,28g > 38 519711.00 | 6957440.70
37 520036.93 69571,1@“{50\ % 38 520080.86 | 6957181.56
37 519526.71 695#&&.97 " 38 519926.42 | 6957200.65
37 519469.83 m 38 519915.25 | 6956828.71
37 51966463 / Mze 38 519455.97 | 6957433.02
37 519831.63’\%5@970.07 38 519826.05 | 6957003.42
37 5198 @1\\\63\5{3974.33 38 519702.39 | 6957428.19
37 M, 6956947.35 39 520327.32 | 6957026.30
37 51927993 | 6957341.91 39 519661.53 | 6956952.62
38 /52031628 | 6957278.65 39 519423.47 | 6957491.89
B \quyuts.ss 6956850.92 39 520335.27 | 6957056.20
3@’\\5;19875.79 6956917.94 39 520159.17 | 6957114.64
INZEE 519659.63 | 6956939.55 39 520391.28 | 6957180.94
327 | s20265.45 | 6957359.93 39 519906.50 | 6956916.23
% B 519670.69 | 6957432.90 39 519617.56 | 6956942.06
N 519990.88 | 6957119.13 39 520000.00 | 6957202.63
< Q \ 38 520134.40 | 6957127.31 39 519526.53 | 6957393.25
\ = 35 520003.08 | 6957153.22 39 519534.04 | 6957456.27
38 520138.46 | 6957135.28 39 519522.20 | 6957401.45
38 519847.28 | 6956937.04 39 519786.22 | 6957168.53
38 519839.80 | 6957017.91 39 519895.08 | 6956939.06
38 520029.62 | 6956772.36 39 519844.47 | 6956975.15
Page | 45

Paage 142 of 214




Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 39 519799.56 | 6956991.39 E. tereticornis 41 519871.54 | 6957161.30
39 519524.79 | 6957166.84 41 519915.38 | 6957152.81

39 519932.29 | 6957168.40 41 519534.77 | 6957360.23

39 519522.24 | 6957301.87 41 519762.58 //6956961.87

39 519878.17 | 6957287.24 41 519761.,5Q\§/é5,®69.08

39 519859.44 | 6956944.11 41 51942{6/ %5254.63

39 519435.92 | 6957489.98 41 51696358 -'6/957263.06

39 519505.50 | 6957397.16 41 ,54{8%.]3-’ 6956951.76

39 519686.69 | 6957433.20 ap_ %ﬁ;.se 6957408.00

39 520150.81 | 6957140.02 41 lﬁ;e/e{ac.m 6956950.76

39 519282.99 | 6957343.68 @ 57962046 | 6956964.21

39 520376.99 | 6957143.86 7\\4%/520314.64 6957004.95

39 519491.53 | 6957309.12 4\\//@ 519761.87 | 6956952.46

40 519881.58 | 6957142.12 Ny 519791.94 | 6956981.88

40 520332.08 | 6957038.92 N 42 519858.74 | 6957250.49

40 519975.41 | 6957204.44 M 519912.02 | 6957393.18

40 519277.70 | 6957434.96 o @ 42 520378.27 | 6957140.64

40 519538.98 | 6957209.69 ) \ 42 519952.22 | 6957392.12

40 519669.50 | 6957428.58 4& 42 519817.79 | 6957024.81

40 519820.32 | 6957004.54 @:7 42 519991.93 | 6957395.93

40 519830.51 6957015.49/—\0 42 519947.36 | 6957384.27

40 519788.29 6957042.;é > 42 519348.73 | 6957378.91

40 519991.89 69565&9\ % 42 519879.10 | 6956949.61

40 520064.14 695#&&52 " 42 520011.09 | 6957154.87

40 519529.04 43 519351.01 | 6957509.28

40 519647.48./ wss 43 519864.04 | 6956922.94

40 519915.0% | 3986885.75 43 519941.99 | 6957362.56

40 5197 17\\63\5{3893.35 43 519200.35 | 6957298.51

40 M, 6957112.76 43 519810.46 | 6957013.75

40 5196133 | 6957036.55 43 520151.69 | 6957129.83

20 /5201416 | 6957161.96 43 519285.17 | 6957475.60
M\wz.ls 6956583.75 43 519914.77 | 6957142.51
46’\\5;19944.98 6956832.53 43 519487.15 | 6957284.21

Q7240 520121.99 | 6957150.15 43 519347.25 | 6957380.58
90 | s2044a.51 | 695730037 43 519371.76 | 6957455.31
% 2 519193.22 | 6957284.45 43 519956.19 | 6957225.19
N 519814.82 | 6956957.25 43 519838.38 | 6957421.11

< Q \ 41 519906.80 | 6956919.33 43 519657.58 | 6956953.85
\ = n 519822.61 | 6957011.84 43 519684.98 | 6957412.83
41 519949.99 | 6957178.34 43 519965.18 | 6957165.69

41 519616.24 | 6957041.31 43 519796.90 | 6956994.39

41 519515.78 | 6957219.03 43 519925.82 | 6956832.23

41 519360.24 | 6957353.42 43 520031.58 | 6957125.37
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Easting ‘ Northing ‘

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 43 519992.92 | 6957220.81 E. tereticornis 46 520248.11 | 6956848.98
43 520365.06 | 6957216.21 46 519553.72 | 6957290.08
43 519583.04 | 6957035.05 46 519812.01 | 6956992.03
43 519462.26 | 6957409.19 46 520136.13//6557222.35
43 519826.00 | 6956971.08 46 519747,12 \@5&33.43
43 519567.19 | 6957438.38 46 51918@67” §\ﬁsg7320.46
43 519800.22 | 6956972.12 46 5 23/6957329.49
43 520184.18 | 6957373.57 46 VJ{{Q)}/ 6957144.97
44 519932.35 | 6957140.93 46 (;7}'52533.95 6957277.42
44 519492.62 | 6957435.06 46 \,\J48.71 6957183.56
44 519835.12 | 6957420.45 @ L 519613.64 | 6957022.93
\%

44 519378.24 | 6957492.07 %ﬁ\// 520022.04 | 6957336.07
44 519940.51 | 6957360.69 é\//% 519527.76 | 6957422.94
44 519825.69 | 6956965.21 e 520034.14 | 6957118.39
44 519811.73 | 6957190.86 N 46 519346.15 | 6957500.43
44 519993.00 | 6957329.92 M 519474.63 | 6957365.75
44 520096.19 | 6957134.35 o @ 46 51951036 | 6957227.35
44 519931.35 | 6957134.51 \ 46 519471.34 | 6957406.41
44 519801.45 | 6956938.88 S& 46 520372.36 | 6957151.29
44 520255.01 | 6956841.11 g:r 46 520033.27 | 6957133.24
44 519810.43 6957416.94/\<O 46 519977.16 | 6957365.39
44 519524.08 6957284,@4( > 46 519662.62 | 6956958.60
45 520325.19 6957951‘55{% 46 519849.84 | 6956994.96
45 519781.79 695@&1 53NV 46 519783.64 | 6956979.45
45 519991.17 46 519507.43 | 6957181.05
45 51997944/} \s\\&g@) 62 46 520148.12 | 6957185.88
45 519859, %\\6956939.01 46 519549.00 | 6957301.61
45 5200,46(67\%9\5/7103.20 47 519997.60 | 6957121.55
45 &s@\ 6957045.77 47 51967130 | 6956947.29
45 519405 | 6957188.10 47 519587.01 | 6957047.78
45 /[ 5i0640.59 | 695695531 47 519476.92 | 6957186.97
[ \\5.@3)29.82 6957475.42 47 519652.94 | 6956958.40
443’\ 919484.46 | 6957458.01 47 520357.62 | 6957252.55
QO as 51920805 | 6957245.63 47 519555.86 | 6957330.84
3 | 520376.95 | 6957296.83 47 519906.89 | 6957157.04
% s 519779.80 | 6957166.76 47 51978155 | 6956969.04
N s 519941.58 | 6956869.65 47 519263.39 | 6957438.31
< Q \ 45 519524.42 | 6957188.11 48 519439.76 | 6957483.33
\ = 45 519954.79 | 6956793.20 48 519981.69 | 6957360.73
45 520331.19 | 6957277.19 48 519312.66 | 6957246.16
45 519641.40 | 6956967.16 48 519901.74 | 6956901.39
45 519823.09 | 6957006.31 48 519319.21 | 6957512.32
45 520303.62 | 6957269.15 48 520079.28 | 6956581.31
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 48 519746.14 | 6956933.88 E. tereticornis 51 519785.48 | 6956955.08
48 519807.83 | 6957032.14 51 519541.50 | 6957431.11

48 519845.06 | 6957034.18 52 520014.02 | 6957139.03

48 519697.33 | 6956921.66 52 520326.27 //6957228.01

48 519953.76 | 6957367.75 52 520306.,62,\5/@72.00

48 520122.30 | 6957158.46 52 51999{62’ %5197.54

48 519899.00 | 6956919.56 52 52002360 & -'6/956911.69

48 519756.28 | 6956976.28 52 ,swéw 6956598.95

48 520104.36 | 6956640.53 52 %y‘ﬁ.w 6957127.57

48 519930.04 | 6957303.54 52 l\ﬁe/s{s.n 6957450.44

48 519489.33 | 6957415.24 @ 579916.43 | 6957133.65

49 519950.99 | 6957367.20 7\\5%/519799.01 6956954.84

49 519403.49 | 6957097.47 4\\//% 519246.25 | 6957407.54

49 519907.81 | 6956933.73 ) 519501.74 | 6957270.23

49 519285.85 | 6957339.80 N_ 53 520015.83 | 6957156.08

49 519855.97 | 6956998.28 M 519688.54 | 6957412.82

49 519787.56 | 6956958.95 o @ 53 520016.83 | 6957161.62

49 519408.16 | 6957113.86 ) \ 53 519312.64 | 6957419.40

49 519780.36 | 6956965.06 4& 53 520119.63 | 6957153.81

49 519496.21 | 6957210.64 @:7 53 520078.45 | 6957216.46

50 519856.88 6957196.22/—\0 53 519890.94 | 6957184.64

50 519843.41 6956988.ﬁé > 53 519662.29 | 6956935.56

50 520060.92 69565&5&{ % 53 519863.81 | 6956959.83

50 520368.60 695#@(@.97 " 53 520167.23 | 6957150.63

50 520379.68 ﬁ@s}b 53 519828.90 | 6956995.33

50 519906.6%/ &5@&})94 53 519602.62 | 6957045.76

50 519855.2?\%5\7368.91 53 520385.03 | 6957164.56

50 5195 \\63\54458.61 53 519889.21 | 6957154.85

50 Em 6956982.70 53 519850.36 | 6957014.02

50 51996509 | 6956805.81 53 519893.81 | 6956944.05

50 /f5R891.35 | 695713645 53 519297.35 | 6957242.42

Y4 \MMS 6956884.62 53 519889.80 | 6957154.96
5?\\5;19484.01 6957237.58 53 519900.09 | 6956919.45

Qs1 519918.13 | 6957385.64 53 519288.72 | 6957472.38
307 | 520009.26 | 6957247.26 54 519897.49 | 6957390.33
% 2 519732.22 | 6957427.37 54 520038.47 | 6957107.75
N 519693.38 | 6957415.47 54 519709.91 | 6957434.94

< Q \ 51 519583.74 | 6957035.82 54 519564.39 | 6957349.44
\ = 519599.08 | 6957054.85 54 520091.44 | 6956651.08
51 519801.44 | 6957050.87 54 519860.32 | 6957369.45

51 519349.51 | 6957497.10 54 519447.79 | 6957194.33

51 519848.59 | 6957014.68 54 519917.71 | 6956944.68

51 519842.57 | 6957016.13 54 520083.52 | 6956995.36
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 54 520024.45 | 6957176.34 E. tereticornis 59 520061.84 | 6957147.15
54 519783.35 | 6957164.10 59 519884.63 | 6957253.55

54 519893.51 | 6956943.50 59 519533.32 | 6957194.74

54 519552.17 | 6957368.95 59 519793.44 /7695741741

55 519895.16 | 6957410.16 59 519889;&\5/@82.70

55 520407.64 | 6957281.27 59 52013{@/ %5113.91

55 519940.99 | 6957172.93 60 52{;@5{5%957106.03

55 519511.03 | 6957214.39 60 ,szbiléé)f 6957112.35

55 519867.25 | 6957377.64 60 %ﬁ.oo 6957266.19

55 519318.22 | 6957323.02 60 &6&9.83 6957431.19

55 519348.57 | 6957470.74 @ 5%0014.05 | 6957215.24

55 519854.07 | 6957409.00 7\\5&/519993.74 6957359.49

55 520061.16 | 6957217.15 4\\//’@ 519895.27 | 6957296.40

55 519324.58 | 6957287.46 X 519595.82 | 6957055.41

55 519532.59 | 6957289.12 N_ 60 519748.87 | 6956977.52

56 519851.02 | 6956930.16 Y 60 519666.18 | 6957451.29

56 519819.81 | 6957170.36 o @ 60 519855.18 | 6957180.83

56 519519.01 | 6957326.25 ) \ 60 520341.87 | 6957108.36

56 520439.06 | 6957288.52 4& 61 520370.86 | 6957136.89

56 520374.11 | 6957133.23 @:7 61 519971.51 | 6957356.09

56 519882.58 6956963.45/—\0 61 519862.66 | 6956980.99

56 519506.71 6957289.,83& > 61 519299.44 | 6957443.01

56 519708.02 69574,559\ % 61 520315.05 | 6957013.81

56 519675.31 695&82 " 61 519768.71 | 6956964.41

56 519618.48 m}% 61 519757.99 | 6957117.29

57 519874.6%/ %@9@)94 61 519993.05 | 6957358.05

57 519758.1?\%5\7121.05 61 519933.46 | 6956608.80

57 5199 @2\\\63\5{3822.81 61 520138.64 | 6957181.69

57 M, 6957432.15 61 520019.55 | 6956772.82

57 51980999 | 6957138.47 61 519926.55 | 6956975.34

57 /F5R852.30 | 695693094 62 519347.63 | 6957499.87

4 \qu};)s7.42 6956902.30 62 519530.40 | 6957216.57
59\\5}9863.99 6956953.29 62 519833.99 | 6957024.34

Q57 519750.81 | 6956954.58 62 520119.41 | 6957144.73
%27 | s19973.05 | 6957270.13 62 519996.29 | 6957228.89
% 3 520046.43 | 6957206.54 62 519577.70 | 6957458.30
N ss 519970.05 | 6956699.46 62 520279.03 | 6957153.66

< Q \ 58 519991.74 | 6957342.77 62 519806.65 | 6957035.02
\ —_ 520041.98 | 6957204.67 62 519819.66 | 6957022.59
58 520161.89 | 6957149.97 62 519905.62 | 6957162.35

58 519948.60 | 6957176.68 62 519497.34 | 6957237.00

58 519851.44 | 6957254.16 62 519842.71 | 6957044.16

58 519581.07 | 6957469.59 63 520094.59 | 6957184.09
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Easting ‘ Northing

Species DBH (cm) Species DBH (cm) Easting Northing
E. tereticornis 63 519920.49 | 6957321.17 E. tereticornis 69 519980.93 | 6957379.67
63 519907.13 | 6956937.16 69 519937.46 | 6957189.11

63 519841.79 | 6956961.97 69 519898.23 | 6957357.76

63 520151.29 | 6957191.86 69 519949.46 //6956790.66

63 519898.73 | 6957361.41 69 520173;&\}/@49.29

64 519525.14 | 6957143.80 69 51958(6’ %5106.94

64 520058.83 | 6957181.05 69 5163885 & -'6/957286.03

64 519610.03 | 6957047.19 69 ,sggséw 6957245.06

64 519667.76 | 6957452.18 69 %ﬂ.m 6957196.91

64 519955.07 | 6957387.02 69 l\ﬁe/e{z.os 6956844.12

64 519591.44 | 6957158.88 @ 57979294 | 6956987.52

65 519966.68 | 6957241.34 7\\7?/&/519841.63 6957414.01

65 519841.92 | 6957411.58 4\\//# 519977.17 | 6956829.27

65 519895.09 | 6956945.82 X 519338.60 | 6957219.98

65 519848.11 | 6957146.72 N 70 519497.73 | 6957291.83

65 519530.77 | 6957206.49 ME" 519881.37 | 6956951.27

66 519996.74 | 6957262.12 o @ 70 519631.34 | 6956974.71

66 520085.49 | 6957235.61 ) \ 70 519998.65 | 6957158.44

66 519605.83 | 6957452.27 4& 71 519257.67 | 6957254.66

66 519929.46 | 6957124.77 @:7 71 51992439 | 6956927.16

67 519589.33 6957386.39/—\0 71 519937.76 | 6957188.22

67 520124.81 6957123.,78g > 71 519947.45 | 6957258.65

67 519584.83 69570,16{1&4\ % 71 519638.15 | 6957401.49

67 519498.13 695&90 " 71 520079.91 | 6957205.38

67 519929.27 ﬁ@i}% 71 519798.53 | 6956963.70

67 520015.48 / wm 71 519865.21 | 6956848.39

67 519581.18’\%5\7427.39 71 519411.05 | 6957191.17

67 5201 \\63\54192.06 72 520013.68 | 6957291.67

67 M 6957194.61 72 519950.66 | 6956621.96

67 51982599 | 6957023.80 72 520188.17 | 6957096.10

68 [/ 5R%28.66 | 6956816.17 72 519998.70 | 6957192.55
Q&/]\qu};émo 6956934.62 72 519258.57 | 6957261.75
6@’\\520016.68 6956712.34 72 520079.59 | 6956951.94

NG 520149.00 | 6957357.35 73 519668.60 | 6957417.61
627 | s19981.01 | 6957125.01 74 519758.08 | 6957114.85
% 3 51960135 | 6957058.28 74 519981.63 | 6957138.86
N 519612.67 | 6957030.79 74 520084.18 | 6956677.67

< Q \ 68 519943.82 | 6956603.80 74 519802.59 | 6957032.48
\ = 68 520030.34 | 6956913.26 74 520013.99 | 6956756.44
69 519839.31 | 6957264.03 74 519896.93 | 6956923.11

69 519990.56 | 6956623.22 75 519919.55 | 6957283.96

69 519556.50 | 6957297.50 75 519867.93 | 6957369.89

69 520401.01 | 6957273.86 75 519943.81 | 6957207.93
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Species
E. tereticornis

Easting ‘ Northing

DBH (cm) Species DBH (cm) Easting Northing
75 519992.02 | 6957154.35 E. tereticornis 91 519517.64 | 6957266.99
75 520064.61 | 6956667.85 92 519761.07 | 6957131.02
75 519678.61 | 6956953.04 92 519879.20 | 6957134.71
76 520012.05 | 6957262.43 92 519860.31 //6957365.13
76 519951.15 | 6956863.43 93 519953;5,\:/&5))07.76
76 519938.96 | 6957318.15 93 51987{@%249.36
76 | 519550.51 | 6957132.13 or | s1gpodne H4os7002.12
77 519970.63 | 6957360.19 102 ,sg%éw 6956789.84
77 519339.98 | 6957219.64 102 G%ﬂ).lz 6956985.16
78 519945.87 | 6957255.00 106 l\;’;e/st{s.zs 6957059.84
79 520271.14 | 6957155.66 @ 31984703 | 695739573
79 520004.14 | 6957377.97 /’ﬁ%/ﬂ%oe.m 6957186.50
79 519843.13 | 6957123.02 4\\//@ 520244.42 | 6956826.95
79 519992.75 | 6956634.29 s 519980.57 | 6957036.73
79 519932.29 | 6956799.32 N 118 519973.87 | 6956684.50
80 519159.60 | 6957321.72 TS 519933.32 | 6956949.08
80 519529.97 | 6957137.04 ~ (\ 175 519784.97 | 6957006.92
80 519753.56 | 6956881.14 ) \\\//

81 519991.91 | 6956600.29 &7
81 519913.57 | 6957254.06

81 519942.59 | 6957365.66 /

81 519838.28 6957112.,1»8§ \
82 519853.25 69572@(

82 519582.66 695&10

84 519264.30 m

84 519906.@/ M%

84 519942.8;’\%5\\73@.24

85 5198 (22\\\63\54015.17

85 m, 6957242.48

86 51924307 | 6957411.42

86/ 5R925.67 | 695692373

17 \Ns20bho 03 | 695674176
89\»5319972.18 6957341.69

Q2s7 519478.96 | 6957166.81

W 519265.68 | 6957263.18

B 519990.47 | 6956626.87

N ss 519847.27 | 6957177.29

\ 90 519971.54 | 6957373.26

= a0 519455.29 | 6957191.66
90 519954.94 | 6957006.20
91 519833.40 | 6957153.28
91 520189.98 | 6957356.84
91 519975.57 | 6956636.54
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Appendix C

Table 1. Canopy compositions at SAT sites located in RE 12.3.11 / 12.3.6: E. tereticornis +/- E. siderophloia, C. intermedia open forest on alluvi a@lly near coast /
M. quinquenervia +/- E. tereticornis, L. suaveolens, C. intermedia open forest on coastal alluvial plains %

E.tereticornis E.siderophloia  E. moluccana C.intermedia C. citriodoria C. gummifera  Casuarina

Allycasuarina  Acacia sp.

glauca littoralis
Birk 02 | 56.67% (n=17) | 30% (n=9) 10% (n=3) \143.33%4h=1)
N\
Birk_ 05 | 16.67% (n=5) | 16.67% (n=5) | 23% (n=7) 6.67% (n=2) 13.33% (n=4) 3;@\% M 13.33% (n=4) 6.67% (n=2)
o M\
Birk_ 09 | 20% (n=6) 43.34% (n=13) | 3.33% (R3 \@"‘ 33.33% (n=10)

100% (n=30)

Birk_10 | 66.67% (n=20) 30% (n=9) 3. tgg\y"

B\

L. suaveolens @ C.intermedia C. citriodoria Casuarina Allocasuarina  Pinus elliottii M.
glauca littoralis quinquenervia
Birk_03 60% (n=18)w 3 3.33% (n=1) 3.33% (n=1) 30% (n=9)
Birk_07 16.67% (n=5) 3.33% (n=1) 6.67% (n=2)
4
Birk_08 N 6.67% (n=2) 13.33% (n=4) 3.33% (n=1) 56.67% (n=17) 3.33% (n=1)
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Table 3. Canopy compositions at three SAT sites located in mapped high value regrowth 12.5.2 /12.5.3. / 12.3.6: C. intermedlia, E. tereticornis open forest on remnant Tertiary
surfaces, usually near coast and on deep red soils/ E. racemosa woodland on remnant Tertiary surfaces / M. quinquenervia +/- E. tereticornis, L. suaveolens, C. intermedia

open forest on coastal alluvial plains

E.tereticornis

E.resinifera

E.racemosa

E. microcorys

L. suaveolens

C.intermedia

Allocasuarina
Jittoralis

quinquenervia

Birk_A 16.67% (n=5) 30% (n=9) 6.67% (n=2) 30%(n=9)@ % 16.67% (n=5)
N n
Birk_B 6.67% (n=2) 13.33% (n=4) 3.33% (n=1) 1 | 46.67% (n=14) | 20% (n=6)
D\ N
OXCX
o ®< \
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Appendix D

Koala bridge concept design. Note the minimum requirements for diameter of poles. The upright poles
must be erected within 50 cm of the fence or will not be used by koalas. These structures, when
modified with metal sheeting around one side to prevent koalas from climbing the one
direction only, form a one-way crossing structure whereby koalas can disperse fr% fenced
construction footprint (see Section 5.1), or escape a road corridor (see Section 5.2%

— Y
%
a) Koala bridge design concept %

1 x Horgzontal round ce
Dasmeter 150mm

Length 1 *

(N
V\‘\\Jj

250mm
Length To
QO Over

exsting

- -

fonce

2 x Upright . wom
round Hmber
O - p Y
- '
Drameter .
L

b} View of koala bridge design from
above
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Scientific Name.

Common Name

NC
Status®

EPBC Act
Status*

Migratory
Status

Migratory
Category

Marine
Status

Source.

Atlas of

Living
Australia
Records

Wwildlife
Online
Records

Habitat Requirements

Likelihood of Occurrence

Land Plants.
. ; Unlikely - the species has been recorded proximate j6 t€ Projss ANa; however, regional ecosystems within the
Myrtaceae Melaleuca irbyana E wo 5 1 Open eucalypt forest in poorly drained, usually clay, sandstone or alluvial soils. Projoct Area o et nomaly contain the spocios
fas
Najadaceae Najas tenuifolia Water nymph sL . . ~ wo 1 1 Grows in freshwater less than 3 m deep; widespread. Unlikely - although there are a large er of N w around the Project Area, the Project Area does
ows not contain habitat .. fresh r ec ConsiSat fequirements of the species.
N m
An "acid" frog confined to the coastal sandplain wallum swamps. Their life-cycle is adapted to the acidic pH (2.8-5.5) of these wetlands. Frogs are highest in \
Wallum sedge abundance in relatively undisturbed wallum swamps. Breeding habitat is characterised by the presence of emergent sedges, with upright species such as Baume)
Hylidae Litoria olongburensis | o v Vulnerable - - PMST 1 0 Spp. and Schoenusspp. preferred by adult frogs for perching. Frogs can be found in breeding habitat al year. However, lite is known about habitat use when ely) |he Giect Arch donsists pnmanly of modified grasslands and does not contain wallum swamp.
o9 breeding is not oceurring and drier areas adjacent to primary habitat may also be utilised. Breeding occurs mainly in spring, summer and autumn afler rain. Eggs are
laid singly in water at the base of sedges. /-\
Birds A
Occur in itoral and coastal habitats and terestrial wetlands of tropical and temperate Australia and offshore islands. They are cdstal ar%/
occasionally travel inland along major fivers, particularly in norther Australia (Johnstone & Storr 1998; Marchant & Higgins 1993; Spsaguire
Migratory extensive areas of open fresh, brackish or saline water for foraging (Marchant & Higgins 1993). They frequent a variety of wetland a!ers‘
: reefs, bays, coastal cliffs, beaches, estuaries, mangrove swamps, broad fivers, reservoirs and large lakes and waterholes (Czechura min :
Pandion cristatus | Easter osprey sL Migatory | Wetlrds Listed | PMSTWO 28 11 007, Gesper 1603: Gosper & Holmes 2003: Johnesons & S 166: Olsen 105, Roperts & Inprar 1076 The ra orefarance § i and clovetod_ | Possible - nearby records; however there are no wetlands within the Project Area
pe islands in some parts of their range (Boekel 1976; Domm 1977), but may also occur on low sandy, muddy or rg and over coral tarchant & Higgins.
1993). They may occur over alypical habitats such as heath, woodiand or forest when travelling to and fror zechura 1985; Mgidrow 1988; Pruett-
Jones & O'Donnell 2004; Roberts & Ingram 1976).
In Australia, the White-throated Needletail is almost exclusively aerial, from heights of less thy
Tarburton 1993; Watson 1955). Because they are aerial, it has been state
nevertheless, certain preferences exhibited by the species. Although they
Vigratory | Listed - areas, including open forest and rainforest, and may also fly between trees
) Hirundapus White-throated ' . woodland (Higgins 1999). They also commonly occur over heathland (Cooper 1 Known - there are  large number of occurrence records recorded from the vicinity of the Project Area and there is
[Apodidas caudacutus needletail v Vulnerable | Migratory | - Terresital | overfy | PMSTWO s ! grassland or swamps (Cooper 1971; Gosper 1981; Learmonth 1951 suitable habitat (i.. open forest) within the Project Area.
e plantations or remnant vegetation at the edge of paddocks (Emison’
over sandy beaches o mudflats (Cooper 1971; Crompton 1936; Day)
ridges and sand-dunes (Cooper 1971; Dawson et al. 1991; Loyn 1
well out 10 sea (Brandis et al. 1992; Cooper 1971; Warham 1957)
Favours permanent freshwater wetlands with tall, den: Iih# (ypha spp.) and spikerushes (Eleochars spp). Hides during te day
Adeidae Botaurus poicioptius | AUSTAESEN e Endangered : . oMST 4 o amongst dense reeds or rushes and feed mainly at nighyah f s, cts and snails. Feeding platforms may be constructed over deeper | Unlikely - although there are a large number of occurrence records from around the Project Area, the Project Area does
POIGIOPILS | pitiern v water from reeds trampled by the bird; plat often i ina. Breocing occurs i aurmer fom Oclapor (6 January. nost are bl n Secudd ol contain habiat (. wellands) sonSistont wit (h recuremants of o species.
places in densely-vegetated wetlands on N reed: Six olive-brown eggs to a clutch.
Range where stands of sheoak occur. Black Sheoak (Allocasuarina lttoralis) and Forest
nNeed on a wide range of sheoaks, including Drooping Sheoak, Allocasuaraina diminuta, and
Gacatuidae Calyptorhynchus Southeaster v Vunerable . . . oMsT , o e for some populations. In the Riverina, birds are associated with hills and rocky rises supporting kel - 1he habiat surourding ho Project Avea 1s ghly sulable. The species s very nomadic as such, o existence
lathami lathami g jands dominated by Belah (Casuarina cristata). Feeds almost exclusively on the seeds of several species of she- s ) o LA DR DU SRS
the cones with the massive bill. Dependent on large hollow-bearing eucalypts for nest sites. A single eggis | S|UUNds Off foraging purposes on a seasonal basis.
s Dulin erotal wtands and ls sakmarsh, grasslard and pastur. 1 ooourson uck, sy, shinged o someimes
Iakes, lagoons and swamps, shallow estuaries and rivers. The
Migrato Listed - d with coastal lagoons, inland salllakes and saltworks. Itis also found on seagrass beds, especially Zostera, which, when exposed at
Charadridae Gharadrius bisinotus | DOUDle-banded st : Migrator ety eey | PMsT/WO 2 r have numerous water-filed depressions. This species sometimes utiises kelp beds (R... Pierce in Marchant & Higgins 1993). | Possible - The species may occur in grassland, which is present within the Project Area. Although the habitat within the
plover ‘gratory ‘Soodos | marine ;/rea Hjover is found on open grassy areas including short pasture, ploughed or newly cropped paddocks, swards, airstrips, and sports graunds such |Project Area is sub-optimal; the areas immediately surrounding are highly suitable for the species.
pe k-tracks near the coast and further inland (R.J. Pierce in Marchant & Higgins 1993). The species is sometimes found on exposed re
o 100k Poa and a150 o conetal Sand cunee. I somalimes akes agvantage of Toodweters,drowned rvr valleys and coeasionally reas of
N dhria (R.J. Pierce in Marchant & Higgins 1993
Migrator "\|AMst entrey restrcted to coastal areas, occurring mainly on shelered sandy, shelly or muddy beaches o estuaries wih large intertidal mudfats or sandbanks.
Charadridae Charadrius Greater sand v Vunerable | Migrato Wg“a“d"; Listed | PrsTn M | s during high tide on sandy beaches and rocky shores; begin foraging activity on wet ground at low tide, usually away from the edge of the water; individuals [ Unlikely - although there are a large number of occurrence records from around the Project Area, the Project Area does.
leschenaultii plover ‘gratory Species m¥y forage and roost with other waders. Diet includes insects, crustaceans, polychaete worms and molluscs. Prey is detected visually by running a short distance,  [not contain habitat consistent with the requirements of the species.
pe N stopping 1o look, then running to collect the prey.
Almost entirely coastal, favouring the beaches of sheltered bays, harbours and estuaries with large intertidal sandfiats or mudfats; occasionally occurs on sandy
Migratory beaches, coral reefs and rock platforms. Highly gregarious, frequently seen i flocks exceeding 100 individuals; also often seen foraging and roosting with other
Charadriidae Charadrius mongolus Lﬁ:fj’ sand E Endangered | Migratory | Wetlands List 2 wader species. Roosts during high tide on sandy beaches, spits and rocky shores; forage individually or in scattered flocks on wet ground at low tide, usually away gg«‘t:lny«a.:“r:‘:;ﬂ: ‘;;’:;:fﬁf‘fh:“"‘bj’:"ﬂ‘;f‘f:’;:‘:: :3:‘;’:: from around the Project Area, the Project Area does
o Species from the water's edge. Diet includes insects, crustaceans, molluscs and marine worms. Prey is usually detected visually with the birds making short, quick runs, with req a
yah abrupt stops to lunge at the ground or look for prey.
Immediately after arriving in non-breeding grounds in northem Australia, Oriental Plovers spend a few weeks in coastal habitats such as estuarine mudfiats and
sandbanks, on sandy or rocky ocean beaches of nearby reefs, or in near-coastal grasslands, before dispersing further inland (Bigg 1981; Bransbury 1985; Crawford
et 1972; Murls et al. 1988; Serventy & Whittell 1976; Storr 1977, 1980, 1984b). Thereafter they usually inhabit flat, open, semi-arid or arid grasslands, where the grass
Charadridae Charadrius veredus | Oriental plover st : Migrator Pt wo o f is short and sparse, and interspersed with hard, bare ground, such as claypans, dry paddocks, playing fields, lawns and catlle camps (Boekel 1980; Carruthers | Unlikely - although there are a large number of occurrence records from around the Project Area, the Project Area does
P gratory Wi 1966; Close 1982; Fletcher 1980; Peder 1982; Storr 1980), or open areas that have been recently bumnt (Boekel 1980; Chatto 2003; Crawford 1972; Gamett 1986; [ not contain habitat (i.e. estuarine mudfiats and sandbanks) consistent with the requirements of the species
Storr 1977). At the onset of the Wet Season, some may move into lightly wooded grasslands (Storr 1877). Some remain in estuarine and littoral environments, and a
w are occasionally recorded around terrestrial wetlands or flooded paddocks (Boekel 1980; Close 1982; McCrie 1984). Vagrants in southern Australia have been
recorded in saltmarsh (Park 1983; Patterson 1983; Pedler 1982).
N In non-breeding grounds in Australia this species usually inhabits coastal habitats, though it occasionally occurs around inland wetlands. Pacific Golden Plovers
usually ocour on beaches, mudfiats and sandfats (sometimes in vegetation such as mangroves, low sallmarsh such as Sarcocornia, or beds of seagrass) in
§ fatory sheltered areas including harbours, estuaries and lagoons, and also in evaporation ponds in saltworks. The species is also sometimes recorded on islands, sand .
Charadriidae Pluvialis fulva Pacifc golden st iNory etiands Listed | PMST/ WO 224 19 and coral cays and exposed reefs and rocks. They aro less often recorded in erresirial habitats, usually welands such as fresh, brackish or saline lakes, billabongs, | 271 - ethough there are 2 large number of occurrence records from around the Project Area, the Project Area does
plover } not contain habitat consistent with the requirements of the species.
Species ols, swamps and wet claypans, especially those with muddy margins and often with submerged vegetation or short emergent grass. Other terrestrial habitats
inhabited include short (or, occasionally, long) grass in paddocks, crops or airstrips, or ploughed or recently bumt areas, and they are very occasionally recorded
O well away from water (Marchant & Higgins 1993). On its breeding grounds it occurs in tundra (Dementev & Gladkov 1951).
M Migrator Listed - In non-breeding grounds in Australia, Grey Plovers occur almost entirely in coastal areas, where they usually inhabit sheltered embayments, estuaries and lagoons
Charadridae Plavialis squata Meer Migrator ety P oMST 3 o with mudfats and sandfats, and occasionally on rocky coasts with wave-cut platforms or reef-flats, or on reefs within muddy lagoons. They also occur around Uniikely - there are few occurrence records from around the Project Area, the Project Area does not contain habitat
- ‘gratory. Soecies | marne ;/rea terrestrial wetlands such as near-coastal lakes and swamps, or salt-lakes. The species is also very occasionally recorded further inland, where they occur around | consistent with the requirements of the species.
e wetlands or salt-lakes (Marchant & Higgins 1993 and references therein). On their breeding grounds they inhabit tundra (Dement'ev & Gladkov 1951).
\ \> =/ Migratory The species uses a range of vegetated habitats such as monsoon rainforest, wet sclerophyll forest, open woodlands and appears quite often along edges of forests,
Cuculidae Cuculus optatus fal i T> st - Migratory | Terrestrial - PMST/ WO 8 1 O e oSt pes. This cuckoo 'eeff B oS K O the Irunks and branches of raes, and among e 1252, | ossible - the Project Area occurs along a forest edge that contains open woodland and forest.
Species nclucing i mistetoes. 1wl forage o th ground, b reqres shrub o res fom which i sales andretums t consume pey ems. Caterpilars ar a favoured
fo
; Found in reshwaler swamps, backis and sl akes, beaches and esusrine mucls foacWlers, Sewage fams,imgted croplands and gassiancs They are.Likly -herearea arge numberof occusnce fecods recorded fomthe ity ofthe Profect Area and there s
Laridae Gelochelidon nictica | Gull st wo 561 “ only rarely found over the ocean. suitable habitat (ie. grassland) within the Project Ar
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Mostly found in sheltered coastal embayments (harbours, lagoons, inlets, bays, estuaries and river deltas) and those with sandy or muddy margins are preferred.
They also occur on near-coastal of inland terrestrial wetlands that are either fresh or saline, especally lakes (including ephemeral lakes), waterholes, reservoirs,

Laridae Hydroprogne caspia | Caspian tem st - - - - wo 335 16 |rivers and creeks. They also use artiicial wetiands, including reservoirs, sewage ponds and saltworks. In offshore areas the species prefers sheltered situations, | Ui <o - athough there aro a large number of occurrence records from around the Project Area, the Project Area does
not contain habitat (i.e. wetlands) consistent with the requirements of the species.
particularty near islands, and is rarely seen beyond reefs (Higgins & Davis 1996). Large numbers may shelter along the coast, behind coastal sand-dunes or costal
lakes during rough weather, and have been recorded inland after storms (Higgins & Davies 1996).
Marine, pelagic and coastal. In Australia, they are recorded in all marine zones, but are commonly observed in near-coastal waters, both on ocean beaches,
platforms and heaclands and in sheltered wates, such as bays, harbours and sstuaries ith muddy, sandy o rocky shores. Occasionally they are recorded n |,k aiough there are  lrg number of occurrence records from around the Praject Avea, the Project Area doss
Laridae Sterna hirundo Common tern st - - - - wo 14 3 coastal and near-coastal wetlands, either saline o reshwater, including lagoons, rivers, lakes, swamps and saltworks. Sometimes they occur in mangroves or AR o around
saltmarsh and, in bad weather, in coastal sand-dunes or coastal embayments (Brandis et al. 1992; Chatto 2006; Higgins & Davies 1996; Hitchcock 1965; Morris P
1989; Morri ot al. 1981, 1990; Wood 1991)
Amost exclusively coastal, preferring sheltered environments; however may occur several kilometres from the sea in harbours, inlets and rivers (with occasional "
offshore islands or coral cay records). Nests in small, scattered colonies in low dunes or on sandy beaches just above high tide mark near estuary mouths or Unlikely - although there are a farge nffrE e hecSecords mbround the Project Area and the spocies
Laridae Stomula sibifrons Lite tern sL . R . . wo 257 5 adjacent to coastal lakes and islands. The nest is a scrape in the sand, which may be lined with shell grt, seaweed or small pebbles. Both parents incubate upto | 7" syevera‘ Kng‘ rom the coust ?he wid ot (6. harbou r'S ivers ond We‘s"’mwen{
g hree well-camoufiaged eggs for up to 22 days, aggressively defending the nest against intruders unti the young fledge at 17 - 19 days. Often seen feeding i flocks, - g
with the requirements of the
foraging for smallfish, crustaceans, insects, worms and molluscs by plunging in the shallow water of channels and estuaries, and in the surf on beaches, or skipping
over the water surface with a swallow-ike fight.
The species inhabits tropical and subtropical coastlines, foraging in the shallow waters of lagoons (Higgins and Davies 1996, del Hoyo et al. 1986), coral reefs (del
Hoyo et al. 1996), estuaries (Urban et al. 1986, del Hoyo et al. 1996), bays, harbours and inlets (Higgins and Davies 1996), along sandy, rocky, coral (del Hoyo ot al
: : : . 1996) or muddy shores, on rocky outcrops in open sea, in mangrove swamps (Langrand 1990) and also far out to sea on open water (del Hoyo et al. 1896). It shows
Laridae Thalasseus bergil | Crested tem st wo e v 2 preference for nesting on offshore islands (Urban ot al. 1986, del Hoyo et al. 1996). lowrying coral reefs, sandy or rocky coastal islets, coastal spits, lagoon
mudfats (del Hoyo et al. 1996), and arifcial ilets in saltpans and sewage works (Urban et al. 1986, del Hoyo et al. 1996) within 3 km of the coast (del Hoyo il
1996).
Inhasdy open fxest nd vociand.panculy Boronbark voodiend,and ptan forestsofver Shaoak,  Regent Honeyeaters inhabl woodzncs st
Regent Critically . } . support a significantly high abundance and species richness of bird species. These woodlands have significantly farge numbers of mature trees, high cg
PG oneyeater R Endangered PUST 3 ° and abundance of mistietoes. Every few years non-breeding flocks are seen foraging in flowering coastal Swamp Mahogany and Spotted Gum forests /62 UNREN"e 2 does not contain habitat (L. woodlands) consistent with the requirements of the species.
the central coast and occasionally on the upper north coast. - Birds are occasionally seen on the south coast
Mainly occurs in rainforest ecosystems, including semi-deciduous vine-thickets, complex notophyll vine-forest, tropical (mesophy v
rainforest, mesophyl (broadleaf) thickel/shrubland, warm temperate rainforest, dry (monsoon) rainforest and (occasionally) o
. 1984; Bravery 1970; Emison et al. 1987; Ford et al. 1980; Gill 1870; Gosper 1992; Laurance et al. 1996; Morrs ot al. 19 )
Migratory | Listed - ’ , liely - the Project Area does ot contain habitat (.. rainforest) consistent with the requirements of the species. The
Monarchidae Monarcha melanopsis |12k faced st - Migratory | Terrestial | overly | PMST/WO 36 4 Smith 1984; Storr 1984c). The species also occurs in selectively logged and 2030 years ald regrowth rainforest (Laurance et Speces may occur in surrounding eucalypt forest; however the Project Area consists primarily of modified grassland
monarch in nearby open eucalypt forests (mainly wet scierophyl forests). especially in qulies with a dense, shrubby understorey as well a3 s
Species | marine area ¢ which is not suitable for the species.
woodlands, often with a patchy understorey. The species especially occurs in'marginal habitats during winter or during passage (mhali
Emison et al. 1987; Ford ot al. 1985; Gosper 1992; Kavanagh et al. 1985; Marchant 1979b; Morris et a. 1981; Offcer 1669; Recher &gl
Mason 1999; Storr 1984c).
Migatory | Usted - Mainly inhabit eucalypt forests, often near wetfands or watercourses. They generally ocour in moister, tal
Monarchidae Mylagra cyancleuca |Satn ycatcher . i Migatory | Tooom | ety | pwst ) o often ocuring i il (Bkers o al. 1884; Emson o a. 188 Ofcor 1960). Thoy also e i Known - the Project Area contains an open understorey and grass ground cover adjacent to eucalypt woodiand which
oot | i rea . and are generally absent from rainforest (Emison t a. 1987; Officer 1989). In south-easter Austra) are known to support the species.
v 0 1 1 ACT, ey ccur il etueen 800 above e el and h reeine (Espm PO
Tisted -
Symposiachrus Spectacied Migratory as| - Migratory | overfly Dons vegetaton, mainy i raforestbut o n it forestor wet sclemp occakioflly in other n such as mangroves, drier forestand | Unlikely - the Project Area does not contain habilat (L. dense vegetation) consistent with the requirements of the
Monarchidae st - Monarcha | Terrestrial | marine area | PMST/ WO 19 2
trivirgatus woodlan species.
tivirgatus) | Species (as
Monarcha
The white-tailed Tropicbird can be found over pelagic waters and t Oviaiort? I oed on smal s, especialy yingfh,squid snd
o Some crustaceans (especially crabs). s diet varies locally; ©.9. in ol o o Mot pro 15 couh o prongeching, bt g fe e . i habitat (i
Phasthontidas | Phasthon fepturss|V/te-A81e0 o : . : . wo 5 y e e ot o oo  nliely - the Prject Area does ot contin habitat (.. polagic waters or coastal areas) consistent with the
tropicbird requirements of the species.
5 on ciffs where take-offis easy. It s resident and dispersive, with
Procolaridac Calonectris Streaked o : Migratory | Mooy | ST o o orfon o o ummertesdng seaso. Thegrestest rocing concenvton sre o ofsnore | Uk o Prjct A dos ot ortain nabtal (- polageveters o nhorsvaor, o nshor waler
loucomelas shearwater Marine Birds adjacent) consistent with the requirements of the species.
iyed by eucalypts such as Tallow-wood (Eucalyptus microcorys), Mountain Grey Gum (E. cypellocarpa).
Ash (E. Megnans), Alpine Ash (E. delegatensis), Blackbutt (. pilulari) or Red Mahogany (E. resinfera); usually
ONmS: ey als cccur i sulopialand tomperal anorsts or Gl noar Boga i soulast NS, whero
Migratory | Listed - Sith) rainforest, with Grey Myrle (Backhousia myrifolia), Sassafras (Doryphora sassafras) ant
Rhipiduridae Rhipidura rufifrons | Rufous fantail st - Migratory | Terrestrial | overly | PMST/WO [ 220 ey occasionaly occur in secondary regrowth, ollowing logging or disturbance i forests or ramfores«s When |Likely - the Project Area adjoins a gully dominated by eucalypts and the species is known to inhabit habitat edges
Species | marine area o her selerophyl foreets and woodiands, ncuding Spatied Gum (Eucalytus macuiaa), Yellow Box (. maliodora),
bty o hoat uncersarey, Ty avo e focordod hom pans and garsans when an paseage. I rornan nerinone
Aforest and monsoon rinforest, Including semievergroen mosophyl vine forests, Semi-dorituus vine hickets o tickots
Listed - o "
ey ps. dams and nearby marshy areas where there is a cover of grasses, ignum, low scrub or open timber. Nests on the ground amongst ta
Rostatuidas Rostatula austais | AU c Endangered . i ety a|  pusT o 56, tussocks or reeds. The nest consists of a scrape in the ground, lined with grasses and leaves. Breeding i often in response to local | Unlikely - the Project Area does not contain habitat (i.¢. finges of swamps or marshy areas) consistent with the
'S |painted snipe v e ‘oceurs from September to December. Incubation and care of young is all undertaken by the male only. Forages nocturnally on mud-flats and in |requirements of the species.
P s on worms, molluscs, insects and some plant-matter.
Rostratula
Migrato s @ wide range of coastal wetlands and some inland wetlands, with varying levels of saliniy, and is mostly found around muddy margins or rocky shores and
Common iratory on mudats The Comiron Sandiper s bee reorded i estuaresand el ofteams, a wel s on bnks aterupsira:around ks, oo Unlikely - the Project Area does not contain habitat (i.e. coastal o infand wetiands) consistent with the requirements of
Scolopacidae Actits hypoleucos s - Migratory | Wetlands | Listed P 6 9
sandpiper o bilabongs, reservoirs, dams and claypans, and occasionally piers and jetties. The muddy margins utiised by the species are often narrow, y be stoep. The |the species.
P \ <pocios & afen associated wih mangroves, and sometimes ound i afeas of mud e wilh rocks or nags (Geerng o . 2007: Hggins & Davies 1996)
Mainly found on coastal regions with exposed rock coast lines or coral reefs. It also lives near platforms and shelves, often with shallow tdal pools and rocky, shingle|
or gravel beaches. It can, however, be found on sand, coral or shell beaches, shoals, cays and dry ridges of sand of coral. It has occasionally been sighted in
estuaries, harbours, bays and coastal lagoons, among low saltmarsh or on exposed beds of seagrass, around sewage ponds and on mudfiats. In north Australia t is
Migratory known to ocour in a wide variety of habitats, and may prefer wide mudfias. In southern Australia the Ruddy Tumstone prefers rockier coastlines and is less . i habitat (i
Scolopacidae Arenaria interpres | Ruddy tumstone sL B Migratory |  Wagtlands sted S\ Wo 104 32 numerous on large embayments with exiensive mudfiats. On Flinders Island, Tasmania, it has been sighted around rocky reefs during spring and summer, a Uniikely - the Project Area does not contain habitat (i.e. exposed rock coastlines or coral reefs) consistent with the
requirements of the species.
i moves to bays and estuaries for autumn and winter. In South-west Australa, it may occur on pebble-strewn shores of salllakes near the coast. On Rottnest Island.
the Ruddy Tumstone prefers shores with scattered fragments of [mestone. In New Zealand it has occasionally been recorded in paddocks or grassy areas. Surveys
demonstrate that the Ruddy Tumstone can live away from coastal areas in habitals such fiver beds, and on inland lakes and adjacent farmland (Higgins & Davies
1996).
Prefers muddy edges of shallow fresh or brackish wetlands, with inundated or emergent sedges, grass, saltmarsh or other low vegetation. This includes lagoons,
Migrator swamps, Iakes and pools near the coast, and dams, waterholes, soaks, bore drains and bore swamps. saltpans and hypersaline saltiakes inland. They also ocour in
Scolopacidas Gotcs acuminata | ShEPAaIe0 s . Do ey M sed | eusiwo | 2s4 42 [saltworks and sewage farms. They use flooded paddocks, sedgelands and other ephemeral wetlands, but leave when they dry. They use intertdal mudfts in Unlikely - the Project Area does not contain habifat (i.. fresh or brackish wetlands) consistent with the requirements of
P i " sandpiper oo sheltered bays, inlels, estuaries or seashores, and also swamps and creeks lined with mangroves. They tend to occupy coastal mudflats mainly after ephemeral [ the species.
P terrestrial wetlands have cried out, moving back during the wet season. They may be atracted to mats of algae and water weed either fioating or washed up around
N terrestrial wetlands, and coastal areas with much beachcast seaweed. Somefimes they occur on rocky shores and rarely on exposed reefs (Higgins & Davies 1996).
Often found in coastal areas on low beaches of firm sand, near reefs and inlets, along tidal mudfats and bare open coastal lagoons; individuals are rarely recorded in
Migratory near-coastal wetlands. Generally ocours in small flocks, however may associate froely with other waders. Individuals run behind receding waves, darting after )
Scolopacidae Calidris alba SEnde@ T 3 Migratory | Wetlands Listed PMST 2 0 insects, larvae and other small invertebrates in the sand, then dart back up the beach as each wave breaks. Also feeds on plants, seeds, worms, crustaceans. :"“mfw‘n’:: ;"::‘ZC‘SA;; :“Es not contain habitat (i.e. tidal mudfiats or bare open coastal lagoons) consistent with the
Species spidors, jellyfish and fish, foraging around rotting heaps of kelp, at the edges of shallow pools on sandspits and on nearby mudfats. Roosts on bare sand, behind | P
clumps of beach-cast kelp or in coastal dunes. Breeding occurs in the Northern Hemisphere.
\ \ J Occurs in small numbers on intertidal mudfiats, estuaries, bays, inlets, lagoons, harbours and sandflats and sandy beaches of sheltered coasts. It is occasionally
Migratory | Listed - found on sandy ocean beaches of shallow poois on exposed wave-u rock platforms and is  rare vstor o terresral saline wetlands and freshwater swamps. It ||, brele 1 avea does ot contain abitat (Lo, interidal mudfats, ostuaries,lagoons ele.) consistent with the
Scolopacidae Caliaris canut Red kg Envapdedd | Migratory | Wellands | overly | PmsTiwo | 217 18 [usually forages near the water's edge, with foeding aciviy regulated by the fide as birds closely follow the tide-edge. The diet consists of worms, bivalves, Y i g - g -
" requirements of the species.
Species | marine area gastropods, crustaceans and echinoderms. The birds roost on sandy beaches, spits, islets and mudats close to feeding grounds, usually in open areas. It s rarely
found on infand lakes or swamps.
It generaly occupies littoral and estuarine habitats. Is mainly found in intertidal mudftats of sheltered coasts. It also oceurs in non-tdal swamps, lakes and lagoons
Migratory | Listed - on the coast and sometimes inland. I forages in o at the edge of shallow water, occasionally on exposed algal mals or watenweed, or on banks of beach-cast )
Scolopacidae Calidris ferruginea | Cu ndpiper|  CR Erf;”a‘;f"e"rye o | Miratory | Wetiancs overlly | PMST/WO 485 33 seagrass or seaweed. It roosts on shingle, shell or sand beaches; spits or islets on the coast or in wetlands; or sometimes in salt marsh, among beach-cast :"“mfw‘n’:: ;"::‘ZC‘SA;; :“Es not contain habitat (i.e. estuarine areas or intertidal mudfiats) consistent with the
< Species | marine area seaweed, or on focky shores. Curlew Sandpipers are omnivorous, feeding on worms, molluscs, crustaceans, insects and some seeds. Birds breed at 2 years of age | P

and the oldest recorded bird is 19 years old. Most birds caught in Australia are between 3 and 5 years ol
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Prefers shallow fresh to saline wetiands. The species is found at coastal lagoons, estuaries, bays, swamps, lakes, inundated grasslands, saltmarshes, rver pools,
Migratory | Listed - creeks, floodplains and artifical wetlands. The species is usually found in coastal or near coastal habitat but occasionally found further inland. It prefers wetlands )
Scolopacidae Calidris melanotos ::::;"f‘ . sL - Migratory | Wetlands overfly PMST 0 0 that have open fringing mudfiats and low, emergent or fringing vegetation, such as grass or samphire. The species has also been recorded in swamp overgrown with :f"‘e“:e'gue‘;‘e Project Area does not contain habitat (ie. fresh or saline wetiands) consistent with the requirements of
piper Species | marine area lignum. They forage in shallow water or soft mud at the edge of wetlands (Higgins & Davies 1996). P
Mostly found in coastal areas, including in sheltered inlets, bays, lagoons and estuaries vith intertidal mudfats, often near spits, slets and banks and, sometimes,
Migratory | Listed - on protected sandy or coraline shores. Occasionally they have been recorded on exposed or ocean beaches, and sometimes on stony or rocky shores, feefs or
Scolopacidae Calidri ruficollis | Red-necked stint|  SL - Migratory | Wetlands | overly |PMST/WO | 569 28 |shoals. They also occur in saltworks and sewage farms; saltmarsh; ephemeral or permanent shallow wetlands near the coast or inland, including lagoons, lakes, | Unlikely - the Project Area does not contain habifat (i.e. coastal areas) consistent with the requirements of the species.
Species | marine area swamps, riverbanks, waterholes, bore drains, dams, soaks and pools in saltfats. They sometimes use flooded paddocks or damp grasslands. They have
occasionally been recorded on dry gibber plains, with little or no perennial vegetation (Higgins & Davies 1996). //\\
Occurs within sheltered, coastal habitats containing large, intertidal mudfiats or sandflats, including ilets, bays, harbours, estuaries and lagoons. Often recorded on
Migratory |~ Listed - sandy beaches with mudflats nearby, sandy spits and islets and sometimes on exposed reefs or rock platforms. Migrates to Austraia from late August to carly e Pro
Scoopacidas | Gatns tenarostis | Grat ot R | LS | gy | Waimnes | ety | pusTwo | s 25 [Septimber s oentes oy vt v ol Oeener Nembes N b e o Horch ot At Rowever some s e o v it U h PrfctAra doo ot corgaff Dt toad T iridal st o sanctts) conssot
9 Species | marine area Australia. Forages for food by methodically thrusting its bill deep into the mud to search for invertebrates, such as bivalve molluscs, gastropods, polychaete worms e P
and crustaceans,
Migrator Listed - Occurs in permanent and ephemeral wetlands up to 2000 m above sea-level (Chapman 1969; Naarding 1981). They usually inhabit open, freshwater wetiands with
Scolopacidas Gallinago hardwickii |Lathants sni s . Migratory | woimley | Listed ST 1 o low, dense vegetation (e.g. swamps, flooded grasslands or heathiands, around bogs and other water bodies) (Frith et. al. 1977; Naarding 1983; Weston 2006, pers. |Unlikely - the Project rmanent or ephemeral wetlands) consistent with the
P o et pe gratory Soo Y ). However, they can also oceur in habitats with saline or brackish water, in modified or artificial habitats, and in habitats located close to humans or human | requirements of the spl
pecies | marine area "
activity (Frith et al. 1977; Naarding 1983). N\
Oceurs in sheltered parts of the coast, favouring estuarine mudfats but also occasionally occur on satmarshes, shallow freshwater lagoons, saltworks and s U
farms, and in areas with large soft intertidal mudfats, which may have shellor sandbanks nearby. Occasionally they occur on reefs of rocky platforms. They h
Limicola faloinellus Migrator Listed - also been recorded in crecks, swamps and lakes near the coast, particularly those with bare mudfiats or sand exposed by receding water. They often favour mu
Broad-billed gratory among, or fringed by, mangroves, particularly on the seaward side and sometimes occur in estuaries edged by saltmarsh. They are rarely recorded inland. Foragindy| ONjke\ tYE Bfct Ardf dpes not contain habita (i.. estuarine mudflats) consistent with the requirements of the
Scolopacidae (syn. Calidris o st - Migratory | Wellands | overly | PMST % 0 o oy, margroues. b o iho scaward side ands cour i estuart |y saime o o0 iland. Foragy
Prttheni sandpiper oo | e rea ocours on exposed flats of soft mud or wet sand at edges of coastal and near-coastal wetlands, often around channels on mudfats or in accumulated mud in swales Jgpeigs.
between shell banks. In norther Australia, they forage in soft mud near mangroves, but may remain on same muddy Section, even though fresher substs; o
exposed by the receding tide. They also forage in shallow water on muddy edges of ponds. They roost on the banks of sheltered sandy, shelly or shin S
(Higgins & Davies 1996). They nest on the ground, frequently in the top of a tussock (Cramp 1985). >
Wi
Itis found mainly in coastal habitats such as large intertidal sandflats, banks, mudfiats, estuaries, inlets, harbours, coastal lagoy v
ocours in salt Iakes and brackish wetlands, sandy ches and rock platforms. It ot
) or the outer margins of mangrove areas. It forages at low to mid tide in shallow water or along the water e Pro
Scolopacidae Limosa lapponica | Nunivak Bar v Vuinerable - - - PMST/ WO 0 46 |beaches or on soft mud substrates. Its diet consists of worms, molluscs, crustaceans, insects and some plant maerial. In NSW! likely - the Project Area does ot contain habitat L. coastal habitats) consistent with the requirements of the
baueri tailed godwit species.
beaches, sandbars, spits and near-coastal saltmarsh are frequently shared vith other shorebirds. It is rarely found on infand wetiags'
as farmland, paddocks and airstrips. In large part, the observed decline in Bar-tailed Godwit (Western Alaskan) numbers across Aus
intertidal mudfat habitat at key migration staging sites in the Yellow Sea.
Migrator Listed - Primariy a coastal species. Usually found in sheltered bays, estuaries and lagoons wih large intertidal mudf dfiats. Furthor iRt can also be found
Scolopacidas Limosa imosa Black-tailed s . Migrato aratoy | et | sTiwo o . on mudfiats and in water less than 10 cm deep, around muddy lakes and swamps. Individuals have beer, and seweragefeatment works. Unlikely - the Project Area does not contain habitat (i.e. coastal habitats) consistent with the requirements of the
P " godwit gratory ocer | mana Forages for insects, crustaceans, molluscs, worms, larvae, spiders, fish eggs, ffog eggs and tadpoles in ter. Roosts and loafs on low banks of [species.
Pe mud, sand and shell bars. Frequently recorded in mixed flocks with Bar-tailed Godwis
It generaly occupies coastal lakes, inlets, bays and estuarine habitats, angfew S rtidal mudfiats and sometimes saltmarsh of
Migratory sheltered coasts. Occasionally, the species occurs on ocean beaches (oft ms, o rocky islets It forages in or at the
Seatopacidac Numenius astom curlew c cricaly | \ioon | Wotog | used | Pustwo| st 36 |edge of shallow water, occasionally on exposed aigal mas or waterwesd, or on fd. It roosts on sandy spits and islets, Unlikely - the Project Area does not contain habifat (i.e. coastal waterbodies) consistent with the requirements of the
madagascariensis Endangered o especially on dry beach sand near the high-water mark, and among cgastal vey  mangroves. May also roost on wooden oyster [ species.
P leases or other similar structures The Eastern Curlew s carmivorou nd prawns), small molluscs, as well as
Some insects. The birds may delay breeding unfil three to four years\pf //which do not migrate, move northward in winter.
regates around pools, river beds and water-filed tida watev}% of billabongs. The species prefers pools with bare dry mud
Migratory | Listed - (including mudbanks in shallow water) and they do not ry, or heavily vegetated (Higgins & Davies 1996). May also rest in
Scolopacidae Numenius minutus | Little curiew st - Migratory | Wetlands | overy | PMST 2 ) grassy, open woodlands and on bare blacksoil pains, gdeefapds on floodplains, which may be without vegetation for hundreds of metres, | Unlikely - the Project Area does not contain habitat (i.e. waterbodies) consistent with the requirements of the species.
Species | marine area and occasionally on mudilats when nearby grassiands fr esting has also been recorded nder partly submerged vegetation. After
Fesater pocy up st may occ g ha e sea (Higgins & Davies 1996)
Migratory oten cund on he inetidl Mm harbours, lagoons, estuaries and river deltas, often those with mangroves, but also open,
Seolopacidas Numenius phosopus|Whimbee! . . Migatoy | Wotoy | Used | Pustiwo| 755 s [imesolted mudtat. s occe e, oncora o roky s, of on el s and ltorms. L s boen ety | Unikoy - I Profc e coes ot conta bl (.. e s o overvattiades) consstent i e
iy recorded using saline or brag) {t a1S3Gsed saltfats with saltmarsh, or saline grasslands with standing water lef afte high spring-tides, | requirements of the species.
and in similar habitats in Davies 1996)
Found on general T ¥xposed mudlars ot The edges. 117 Tound n Terrestral wellands Toluding Takes, SWarmps, pools, [3goons.
tidal ivers, swar ccasionally seen on sheltered coasts, in harbours, estuaries, seashores and are known 1o visit sewage farms
Migratory | Listed - and saitworks K surounded by dense vegetaton incuing gras, sedge, almarshandres. They have been bserved on e Pro
Scolopacidae Z"’:’";‘/;‘fs g |Rutf Reeve) s - Migratory | Wetlands | overfly PMST ) 0 \ging Shitgls. Tho Ruf forages on oxposed mudats, i shalon waier and cocasionally o ory mud. They dntkely « ihe Proect Area does not contain habitat (.. fresh, brackish or saline wetlands) consistent wih the
% pug Species | marine area in swampy areas next to aeration tanks in sewage farms. They prefer to roost amongst shorter vege'allon 1ngglns & | P
ed&; with reefs and rock platforms or with intertidal mudfiats. It can also be found at intertidl rocky, coral or stony reefs as well as
Migratory | Listod (as tare oxposed at low tide. It has been found around shores of rock, shingle, gravel or shells and also on intertidal mudfiats in embayments,
iratory 1tafiagoons, especially fringed with mangroves. In Moreton Bay, Queensland, i is most abundant in areas with dense beds of seagrass. In Unlikely - the Project Area does not contain habitat (i.e. sheltered coasts with reefs and rock platforms o with intertidal
Tringa brevipes Groy-tailed tattler]  SL - Migratory | Wetlands | Heteroscelu| PMST/WO | 563 o
undant in areas with seagrass beds. It i less often on open flat sandy beaches or sandbanks, especially around acoumulated sea mudfats) consistent with the requirements of the species.
Species | s brevipes)
Gead coral. It is occasionally found around near-coastal wetlands, such as lagoons and lakes and ponds in sewage farms and saltworks. Inland
4“ ' species are rare with sightings on iver banks and the edges of rock pools (Higgins & Davies 1996),
el vogetated,shallow, roshwalorwatlands, such & Swamps ilabongs, kos, oo and viataols. Thay aro ypical associated wih amergen,aquatc
Migatory | Usted - plants or grass, and dominated by talle fringing vegetation, such as dense stands of rushes or reeds, shrubs, or dead o live trees, especially Melaleuca and River
Seolopacidas Tinga glarecla Wood sandpiper | SL i Migatory | Wotomsy | ety | pwst B 3 Rod Gums Euclypis camaldonss an atn i alln imbo. They als roquent nundated raslands, s hrbage o wooded faadplains, whers foodwatars |Unkely - the Project Avea does not contai habiat (.. reshwater wetlands) consistet with the equirements f he
P I are temporar eding, and irmgated crops. They are also found at some small wetlands only when they are drying. They are rarely found using brackish species.
pe ol or iy sntes salimaren, Typicry hey ao no vse consal Tte. bl r occasinaly rocordod 1 sony wouands. T specios uses arifea wetnds,
including open sewage ponds, reservoirs,large farm dams, and bore drains (Higgins & Davies 1996)
Scolopacidae Tringa incana Wandering tattler| S - Migratory | Wetlands | fetfroscelu wo 0 1 beaches, and tends to avoid mudlats (Higgins & Davies 1996). Foraging habitat is among rocks or shingle, or in shallow pools at edges of reefs o beaches, mainly ‘:";‘:ee': - the Project Area does ot contain habitat (i.. rocky coastal areas) consistent with the requirements of the
ifcanus) along the tideline. Wandering Tattlers have been recorded roosting or perching on top of boulders surrounded by or close to water (Higgins & Davies 1996). P
\./ Found in a wide variety of inland wetlands and sheltered coastal habitats of varying salinty. It occurs in sheltered coastal habitats, typically with large mudfats and
saltmarsh, mangroves or seagrass. Habitats include embayments, harbours, river estuaries, deltas and lagoons and are recor often in round tidal poos, rock|
Listed™ s and rock patfrs. T Species vses both pormanont and ophomeral erestril wellands, ncuding swamps. akes, dams. e, reeks. bilabonge, waternoles . i habitat (i
Scolopacidae Tringa nebularia Common sL B " PMST/ WO 248 2 and inundated floodplains, claypans and saltfats. It will also use artificial wetlands, including sewage farms and saltworks dams, inundated rice crops and bores. The| UT'KelY - the Project Area does not contain habitat (i.e. inland wetlands or coastal habitats) consistent with the
greenshank requirements of the species.
Species etea edges of the wetlands used are generally of mud of clay, occasionally of sand, and may be bare or with emergent or finging vegetation, including short sedges and
saltmarsh, mangroves, thickets of rushes, and dead or ive trees. It was once recorded with Black-winged Stits (Himantopus himantopus) in pasture, but are
generally not found in dry grassland (Higgins & Davies 1996).
\ Lives in permanent or ephemeral wetlands of varying salinity, inluding swamps, lagoons, billabongs, saltpans, saltmarshes, estuaries, pools on inundated
floodplains, and intertidal mudfats and also regulariy at sewage farms and saltworks. They are recorded less often at reservirs, waterholes, soaks, bore-drain
swamps and flooded inland lakes. In north Ausirala they prefer intertidal mudfats (Higgins & Davies 1996), although surveys in Kakadu National Park recorded more
Migratory | Listed - birds around shallow freshwate lakes than in areas influenced by ide (Bamford 1988). At the Top End they ofen use cphameral pools on inundated feshwater and |, L brelcct o doos not contain habita (1. permanent or ephemeral wetlands) consistent wih the
Scolopacidae Tringa stagnatilis Marsh sandpiper B Miyat Wetlands. overlly | PMST/ WO 32 1 tidal floodplains (Higgins & Davies 1996). Three of the five sites with highest recorded numbers are saltwater habitats (Hunter Estuary, NSW; Port Hedland s mm’:“ems of the Spocias. P P
Species | marine area Saltworks, Western Australa; Tullakool Evaporation Ponds, NSW) (Watkins 1993). In the south-east Gulf of Carpentaria they have been recorded round both saline | P
O and fresh waters (Garnelt 1989). Elsewhere they said to avoid, or rarely occur in, tidal habifats, and rarely ocour on beaches. In Western Australia they prefer
freshwater to marine environments. In south-east Australia they prefer inland saline lakes and coastal saitworks. They are found infrequently around mangroves
(Higgins & Davies 1996).
Migratory | Listed - observed on rocky pools and reefs, and occasionalyup to 10 km inand around brackish pool. Generaly roosts communally amongst mangroves of dead 1665, |, L 1 bre/oct e doos not contain habita (10, mudfats o lagoons) consistent ith he roquirements of the
Scolopacidae Xenus cinerou) Terek fanfipiper Migratory | Wetlands overlly | PMST/WO 453 26 often with related wader species. Breaks up into smaller flocks or even Soliary birds when feeding in open ntertidal mudfiats. The diet includes worms, crabs and |7 K@Y 5 o d
Species | marine area other crustaceans, small shellfish and the adults and larvae of various fies, beetles and water-bugs. Fesding is undertaken by moving rapidly and erratically over |
TN Soft, wet mud, pecking or probing at the surface.
N
Inhabits a range of vegeation types, from woodiand and open scierophyl forest to tall open wet forest and rainforest. The Powerful Owl requires large tracts of forest
Suigidae Ninox stronca N owl v : . : . wo 2 R or woodland habitat but can occur in fragmented landscapes as well. The species breeds and hunts in open or closed sclerophyl forest or woodlands sible - The species has not been recorded within close proximity to the Project Area. The species may potentially
9 occasionally hunts in open habitats. 1 roosts by day in dense vegetation comprising species such as Turpentine Syncarpia glomulifera, Black She-oak Allocasuarinaforage across the Project Area and sheller in nearby densely vegetation areas.
littoralis, Blackwood Acacia melanoxylon, Rough-barked Apple Angophora floribunda, Cherry Ballart Exocarpus cupressiformis and a number of eucalypt species
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Phascolarclidae | Prascolarctos 3 Endangered - - - pusT/WO | 8216
cinereus

3991

Inhabit eucalypt woodiands and forests. Feed on the foliage of more than 70 eucalypt species and 30 non-eucalypt species, but in any one area will select preferred
browse species. Inactive for most of the day, feeding and moving mostly at night. Spend most of their time in trees, but will descend and traverse open ground to
move between trees. Home range size varies with quality of habiltat, ranging from less than two ha to several hundred hectares in size. Generally solitary, but have
complex social hierarchies based on a dominant male with a territory overlapping several females and sub-ordinate males on the periphery. Females breed at two
years of age and produce one young per year.

Known - the species has been recorded wiin the Project Area on numerous occasions as part of investigations
undertaken for the Project.

Central greater
volans.
glider

HNIA

The greater glider (southern and central) s an arboreal noctural marsupial, predominantly solitary and largely restricted to eucalypt forests and woodlands of
eastern Australia. It is typically found in highest abundance in taller, montane, moist eucalypt forests on fertle soils, with relatively old trees and abundant hollows —
.9 north-eastern NSW (Andrews et al. 1994; Smith et al. 1994a,b), south-eastern NSW (Kavanagh 2000), eastern Vic (van der Ree et al. 2004) - but also occurs
in drier habitats in south-eastern Qld (Eyre 2004). The distribution may be patchy even in continuous areas of habitat, such as Tantawangalo State Forest in NSW
(Kavanagh 2000). It likely that only a proportion of forest in potential habitat areas s suitable for the species, as the siructural atiributes of the forest overstorey
and forage quality it relies on vary considerably across the landscape (Eyre 2002; Youngentob et al. 2011).

Likely - the Project Area contains habitat
bearing trees for denning, feed trees, I
Greater Glider Habitat in Queensland|

Il attributes), such as live and dead hollow-

Grey-headed

fying-fox c Vulnerable - - -

Pteropus
Pleropodidae rolocophalus

Ocour in subtropical and temperate rainforests, tall sclerophyll forests and woodlands, heaths and swamps as well as urban gardens and cultivated fruit crops.
Roosting camps are generally located within 20 km of a regular food source and are commonly found in gullies, close to water, in vegetation with a dense canopy.
Individual camps may have tens of thousands of animals and are used for mating, and for giving birth and rearing young. Annual mating commences in January and
conception occurs in April o May; a single young is born in October or November. Site fidelity to camps is high: some camps have been used for over a century.

Can travel up to 50 km from the camp to forage; commuting distances are more often <20 km. Feed on the nectar and pollen of native trees, in particular Eucalypus,
Melaleuca and Banksia, and fruts of rainforest trees and vines. Also forage in cultivated gardens and fruit crops. {\

egiArea; however, the Project Area contains numerous trees from

Likely -There are no K
i 67 are numerous camps in nearby areas that would likely travel to the

the favoure

Tachyglossus

Tachyglossidae Shortbeaked
v aculeatus cchidna

Found throughout Australia; lives in forests and woodiands, heath, grasslands and arid environments.

N
VAN

Nature Conservation Act 1992: CR; Critically Endangered; E = Endangered; V = Vulnerable; SL = Special Least Concern; C = Least Concern
*Environment Protection and Biodiversity Conservation Act 1999: CE = Critically Endangered; E = Endangered; V = Vulnerable

Marine species were not considered in this assessments, including: Humpback whale (Megaptera novaeangliae ), Australian humpback dolphin, (Sousa sahulensis ), Dugong (Dugong dugon) Great white shark (Carcharodon carcharias ), Loggerhead Turtle (Caretta caretta), Green Turtle (Chelonia mydas ), Hawkstf{ Te

Olive Ridley Turtle, Pacific Ridley Turtle (Lepidochelys olivacea), Flatback Turtle (Natator depressus ), Leatherback Turtle, Leathery Turtle, Luth (Dermochelys coriacea ).

Y%

e (Eretmodpelys imBRgat),

\S
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General Habitat
Habitat feature

Survey site 1

Survey site 2

Survey site 3

Vv

Coarse woody debris (>10cm diameter & >0.5 in length) 300cm 400cm Ocm
Hollow bearing trees 1 0 0o (>
Decorticating bark 5% 5% IC N\
Course litter (> 2cm) 10% 40% ((30%,.))
Fine litter 10% 10% > (A0
Stones/boulders 0% 0% _ \\\< ) 0%
Permanent water absent _absghp> absent
Ephermeral water absent X ghsert// absent
Habitat disturbance NS

Weed cover 10% <N M0% 10%
Clearing o OAN\\\| Y 0% 95%

Bare ground as\0% ) 0% 15%
Erosion AN\ % 0% 0%
Grazing RN\ 0% 0% 0%

O
-
B
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Corymbia intermedia
Corymbia intermedia
Corymbia intermedia
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Eucalyptus tereticornis
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Spread Habitat
(m) Features
3 0
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Spread Habitat
(m) Features
2 0
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Significant Impact Assessment - Birkdale Community Precinct

1 Endangered Species and Ecological Communities @

(Phascolarctos cinereus)

1.1 Koala - combined populations of Queensland, New South Wales and the Australian Cap @

Environment Protection and Biodiversity Conservation Act 1999 Listing Status: Endangered

Nature Conservation Act 1992 Listing Status: Endangered A \
a

Koala - combined populations of Queensland, New South Wales and the Australian Capital Territcry (Phascolarctos cinereus)

Significant Impact Criteria

Impact Assessment

Lead to a long-term
decrease in the size of a
population

Possible

The Significant Impact Guidelines spec ) Ropulation of a species’ is defined under the EPBC Act
as an occurrence of the species in a p I aratea. In relation to critically endangered, endangered or
vulnerable threatened species, oc (@}’ lude but are not limited to:

. a geographlcally 1 nal population, or collection of local populations, or
a populat/on o { f local populations, that occurs within a particular bioregion.”

For the purposes e aspect of the definition that relates to “geographically distinct”
populations does cause of the relative continuity of the species across the range in which it is
listed. Given t ng what is a population must rely on the bioregion. Within the southeast
Queensl n\there are several genetically distinct local populations (Kjeldsen et al. 2019, Lee et
al. 2009) Je t Area falls within the Koala Coast local population of the southeast Queensland
bior
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Significant Impact Assessment - Birkdale Community Precinct

Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

uming a consistent rate

of exponent|al decline, the population |n the southeast Queens 3 i estimated to consist of
022).

For the purposes of the Project Area, multlple studies hay dertaken of koalas to inform the extent
of the Project’s Development Footprint. Specifically, prigf(sttidies of the koalas within the Project Area

found: o
. nd the Birkdale Precinct in 2021, and at least 21
S, YX i

“With at least 10 koalas using the ar;
koalas detected over the past four
With the level of connection, it a
presence of koalas in the Presi|
ha, the density of koalas irthi

2021)
and &
“A notion @ g capacity for the site was calculated with reference to koala habitat type
e

st€ar that Birkdale Precinct is an important habitat.
ortant corridor for koalas of the Redland Coast. High
a sign of good habitat quality.” and “With a total area of 62
approx. 0.1 koala per ha” (University of the Sunshine Coast,

classific d remnant vegetation on the site is currently estimated as likely < 6 koalas,

h ed regrowth vegetation reaches remnant status the total number that the study area
co increases to ~ 20 koalas. In this context, the carrying capacity of the site as a whole
couldke\enhanced by increasing the density of Preferred Koala Food Trees (PKFTs) within existing

tive tree density is low, including areas that are currently dominated by introduced species such
Pinus elliottii and areas that have widely spaced, typically large PKFTs but otherwise exhibit
current lack of recruitment.” (Biolink, 2021).

A

@bita Y This report recommends that a program of PKFT planting focus on areas in which overall
5
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria

Habitat Catego Q v Based on ANU Report (Youngentob et al., 2021)

Locally important koala tree (LIKT) Ancillary koala habitat tree

LIKT trees dominate the vegetation Ancillary koala habitat trees in
community scattered in the vegetation community
LIKT scattered Ancillary koala habitat trees dominate

the vegetation community
(‘\ N\ Areas cleared, do not support LIKT or ancillary trees OR support isolated LIKT or
(N2 (\ ancillary trees
<'\‘T}\?%below includes a comparison of Koala habitat types estimated based on pre-construction and
% postéconstruction areas.
A\

Impact Assessment

density of Koalas was calculated in this assessment based on the area of la
Koalas detected during the surveys.

The Biolink (2021) assessment included mapping of koala habitat ba
classification hierarchy applied to mapped Regional Ecosyste
determine Koala activity using the Spot Analysis Technique (
assessment determined the carrying capacity of the Project Ar
Ecosystem and High-value Regrowth spatial layers usi entioned classification hierarchy
criteria.

The listing advice for the Koala (Department o? @- ater and the Environment, 2022) includes a
report by the Australian National University u;:,v et al., 2021) that reviews koala habitat
assessment criteria and methods and di

EPBC Act is concerned. Below is a su
Project Area based on the Australi

methodology described in the
habitat categories are sho

by field surveys to

e characterisation of koala habitat types within the
niversity Report (Youngentob et al., 2021) and as per the

The USC (2021) assessment included drone surveys, detection dog surveys and gga s;) analysis. The
n ﬁ PPy the number of
iered koala habitat
011). Subsequently, the Biolink

ding the habitat within the Regional

characteristics of koala habitat relevant insofar as the

sessment Report (Raptor Environmental, October 2022). Koala
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

Habitat Category Pre-construction (ha) Post-construction (ha) edyetion of habitat type

34.43 32}./\\\\\:@ ~1.8
B 4.8 @ % ~2.9

Cc 22.8 4. ~18.5
N\

A\
Based on the assessments undertaken by the USC ang 'o}%it is estimated that the Project Area

supports an average of 6 to 10 koalas at any ¢he %.‘ tRgugh 21 genetically distinct Koala have been
identified in the area). Koala assessments ofkDyone (USC, 2021), detection dog (USC, 2021), SAT
(Bioloink, 2021), KRAM (Cardno, 2021) or i active searches (Cardno 2021, Raptor Environmental

2023) did not identify koalas or koala a in‘areas mapped as Category C (defined above). While a
0.1 koala/ha has been applied to t I by USC (2021), it is likely the density within Category C is
significantly less given that past has failed to detect the species in this area. However, it is
probable that Koalas would uij ry C areas for dispersal opportunities.

2
Y

USC (2021) estimated the f koalas to 0.1/ha based on the total number detected divided by the

total area of land @ﬁ 62ha = 0.1). Applying this density to the total clearing footprint of

Categories A and .\y at the proposed development will impact the habitat of ~0.5 of a koala. If a

modest allow, de for impacts on Category C and the overall estimate is adjusted upward then
irectly impacted by the proposal.

=

~0.9 of a' Xmata\wi

Potential inditectimpacts as a result of the Project include a reduction in the suitability of the surrounding
koitat ue to an increase in lighting and noise potential to limit movement opportunities during the
0

§ S on phase, increased risk of injury and mortality, increase in weed invasion and/or spread and
entidl and increased intensity. Indirect impacts are unlikely to lead to a long-term decrease in the size of
a ulation. The Conservation Advice for Phascolarctos cinereus (Koala) combined populations of
m Queensland, New South Wales and the Australian Capital Territory (Department of Agriculture, Water and
o i\\%
\ ? ; V[W/ 4
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Significant Impact Assessment - Birkdale Community Precinct

Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

by the proposal), at most, 0.2% of the population will be impacted. Cons
contribute to an overall long-term decrease in the population.

N
Unlikely. @
The area of occupancy for koala is estimated at 19,428 km? (DAVWYE, 2022) and is calculated using a 2x2
km grid cell method based on the IUCSN Red List Guid 20149X(IUCN, 2014). The Development
Footprint is located within 1 grid square, with direct i s Iidited to the existing highly modified central
portion of the Project Area (i.e. direct impact tepko , 2.3 ha of Category A, 4 ha of Category B and
18.7 ha of Category C koala habitat types).
Reduce the area of It is possible that the Development Footp#i % It in a reduction in habitat; however, further
occupancy of the species consideration of on-ground offsets is regujsed inike design to determine if there will be a reduction in the
area of occupancy of the Koala.

The Project provides opport improve the condition of the remaining Category B areas and restore

ividuals reported with chlamydia as part of disease management programs
). Consequently, an overall reduction in the area of occupancy of the

Fragment an existing

population into two or more @ context of the southeast Queensland bioregion population, or even the Koala Coast local

obulations , the Project will not fragment an existing population. Further within the context of the Project
pop x the Development Footprint incorporates strategic measures to retain Koala habitat patches. The
A~ Project design also incorporates mitigation measures between these areas (i.e. reduced speed zones,

A
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

including a 30/km per hr speed limit for the ring road, and restrictions/limitations to/pigh
possible.

The Project is unlikely to fragment an existing population considering the njportion of the Site
adjoining the Tingalpa Creek corridor will be retained and enhanced @ - Additionally, dispersal
(o)

opportunities will be maintained within the Development Footpyi t rational phase of the
Project.

N
ecies relies on to halt decline and promote
s define critical habitat as:

Unlikely.

Habitat critical to the survival of a species is the ar
the recovery of the species. The Significant |

“Habitat critical to the survival of a species sal community’ refers to areas that are necessary:

. for the long-term m

maintenance of spe ‘ al to the survival of the species or ecological community, such
Adversely affect habitat as pollinators) (¢ > )
critical to the survival of a . to maintain ge dixgrsity and long term evolutionary development, or
species . for th r‘ of populations or recovery of the species or ecological community.
Such habitat m butigNot limited to: habitat identified in a recovery plan for the species or ecological
communi akk itical for that species or ecological community; and/or habitat listed on the Register
of Critical t maintained by the minister under the EPBC Act.”

ove n for the Koala poses seven key questions to consider in the evaluation of Koala habitat
Yent of Agriculture, Water and the Environment, 2022). These are:

whether the habitat is used during periods of stress (examples flood, drought or fire)
& o A total of 70% of Koalas in the Birkdale Precinct are likely infected with chlamydia (USC,
A/AL A 2021). It is well known that stress (including habitat fragmentation) increases susceptibility to
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

Further, the Development Footprint is adjacent to a flood ke
Tingalpa Creek and is predominately mapped as a potenti Ou c
medium potential bushfire intensity area adjoining \igh bushfire intensity areas

Development Footprint will be maintained j

o ltis possible that additional stress asso
tion. Increased monitoring of the Koalas

development could increase susceptibill

within the Project Area will assi 'n the health of the Birkdale population by

facilitating veterinary care of 5, gported with chlamydia as part of disease
issbssed in USC, 2021).

b) whether the habitat is use 9 essential life cycle requirements (e.g. foraging,
breeding, social beh spersal)

supports bepyge 10 koalas and as such habitat within the Project Area meets
essential i clexéquirements for Koalas. Based on the above review of Koala Habitat
wi t pment Footprint, impacts on Koala habitat estimate 0.9 of a koala (i.e. 0.2
% population) will be impacted by the proposal.
c) t ent\to which the habitat is used by important populations
ant populations of Koala have not yet been defined (Department of Agriculture, Water
the Environment, 2022). Despite this, it is likely that the southeast Queensland
opulation will be considered an important population as it is one of the three largest in
{ @ Queensland. The Project Area is known to have supported 21 individual Koalas over a four-
< year period (USC, 2021). As such, the Project Area supports an estimated 0.2% of the
& southeast Queensland bioregional population, and 1.1% of the Koala Coast population. It is
A\ relevant to note that the Project Area likely supports a larger percentage of the Koala Coast
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

d) whether the habitat is necessary to maintain genetic div
development
o Ecological corridors within the Project Area will be+et nhanced by the Project as

t will be maintained. The study

conducted by USC states that, “the connectivity SIIdOTS and other habitat patches makes
the Precinct a valuable link for koala move, dispersal and therefore gene flow.

Therefore, this area and its habitat shou

rehabilitated where appropriate, to ipcres ing capacity.” As such, the habitat is

considered important in terms S% r ne flow and maintaining genetic diversity.

e) whether the habitat is necess e-as corridors to allow the species to move freely
between sites used to mee tialMife cycle requirements

of the Project Area contains Category C and some

o The Development Footp

Category Aand B ahifdit{i.e. a patchy corridor that enables Koala to transit from
intact habitat p orth and south); however, the Tingalpa Creek corridor to the
west provid luable source of habitat and connectivity for Koala. As such, the

elopment Footprint provides ground that allows for Koala movement
een habitats. The study conducted by USC found strong evidence that the

¥ the Birkdale Precinct in 2021, and at least 21 koalas detected over the past four
e I¥is clear that Birkdale Precinct is an important habitat. With the level of connection, it
0 IS an important corridor for koalas of the Redland Coast.” As such, the Birkdale Precinct

is considered an important necessary habitat corridor for Koala.

< @ whether the habitat is necessary to ensure the long-term future of the species or
< ecological community through reintroduction or re-colonisation

& o The distribution of Koala populations is broad and the Koala habitat within the Development

A\ Footprint is not considered necessary to ensure the long-term future of Koala populations.
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

Including the Koala Coast population. However, these areas may b

the long-term future of the localised Birkdale Koala sub-populati
g) any other way in which habitat may be critical to the surw\a ists
species or a listed threatened ecological community (

ry B which are known to
support Koalas. Whilst the Development Footprint directly impgg C habitat and patches of

Category B habitat within the design. As such, the Proje
the survival of a species.
P N\

O N \)
Unlikely. @
Koalas may not breed every year if con@l t suitable and breeding may be unsuccessful due to

poor health (e.g. Chlamydia) (Departm Iture, Water and the Environment, 2022). Additionally,
Koala movement is known to incre eeding season (usually September to February). The
construction phase of the Proj ged over several years. As such, construction activities cannot
a population Koala (i.e. droughts, floodingNi . It is possible that noise associated with construction and operational
activities could o
behaviour (Jiang

roved koala health monitoring and management and construction and

operatio gement plans incorporating light and noise management protocols the Project is

unlikely to the breeding cycle of Koalas.
N \%
Modify, destroy, remove, § ) o ) ] ] ) )
isolate or decrease the ect will reduce the availability of Koala habitat to the extent that the Project will result in a direct
availability or quality of impact to 0.9 of a Koala as detailed above. The Koala habitat within the broader Project Area will be
ﬁ‘f\\ \)protected and enhanced through restoration and the design will include Koala movement infrastructure,
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Koala - combined populations of Queensland, New South Wales and the Australian Capital Territory (Phascolarctos cinereus)

Significant Impact Criteria Impact Assessment

habitat to the extent that the
species is likely to decline maintained within the Development Footprint in the operational phase. ImprovedKQq
and management programs will assist and support the long-term growth @%
Therefore, impacts to koala habitat as a result of the Project are unlike S J,_,o’

species.
P e\ Q/ﬂ

Unlikely. \/§/
Invasive flora species that currently occur within the Prg rea not a primary threat to Koalas

according to their profile on the Species Profile and Threats abase; however, weeds that inhibit Koala
Result in invasive species movement (such as Lantana camara) may redpice q; ality (Department of Agriculture, Water and the
that are harmful to a Environment, 2022).

critically endangered or The introduction of domestic dogs assogia e development component of the Project also poses a
endangered species potential threat to Koala. {@

vation Agreement between the Commonwealth and Council

becoming established in the ,\\
ONSE a
) f he Conservation Area (Department of the Environment and

reduced speed zones, limitations to night traffic (where possible). As such, Koala fyoxs ]
Q Riealth monitoring
aG0ast population.
the decline of the

—

endangered or critically
endangered species’ habitat

Introduce disease that may ¢ oured genus of habitat and fodder tree). Chlamydia is a bacterial infection that affects almost all
cause the species to decline \\Koalas-it¥ South east Queensland, including the Project Area (USC, 2021). Infertility from Chlamydia is a

& cehtributing factor to the current decline in Koala numbers. The Project is unlikely to introduce additional
NN

N\ Vo
Unlikely. \
Ky impacted by two known diseases and pathogens: Chlamydia and myrtle rust (which impacts

chlamydia to the local population (given that it is already known to occur within 70% of the resident
Ppopulation [USC, 2021]). A key action highlighted in the Redlands Coast Koala Conservation Action Plan is
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Significant Impact Criteria Impact Assessment

Koala health including proactively manage disease (e.g. Chlamydia) in locations
have identified high rate of incidents (through a capture and treatment progrars
2021). Examples of successful Koala health monitoring and manageme qrap South East
Queensland include The Mill koala monitoring and vaccination progra e\Rroject will improve koala
health monitoring and management and such the health of the in\he Project Area is likely to
improve long-term as a result of the Project. @

Myrtle rust also has the potential to decrease Koala habitat qua gh the infection of Myrtaceae trees,
and increased vehicular and pedestrian movement durin consiruction and operational phases of the
Project. The Construction and Operational Manage la re to include protocols for the minimisation
and management of diseases and pathogens @

The Project is unlikely to introduce disease e Koalas to decline and will support Koala health
and population growth through improve {tari nd management of Chlamydia.

Unlikely.

The National Recovery Plan fgfthe\Xpala contains several strategies and priority actions to facilitate the
recovery of the species. The'@ctior retates to the following supporting and on-ground strategies:

Interfere with the recovery of
the species.

nitoring. Monitoring reporting will build on the existing knowledge of Koala populations,

S
ealth and responses to health management.
§ @ o Strategy 2: Engage and partner with the community in listed Koala conservation.
Council has engaged and partnered with the community in Koala conservation by completing

& an extensive community consultation process for the Project with a focus on conservation
V(\\ outcomes for the Project Area. Council also undertakes extensive community engagement

A4
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Significant Impact Criteria Impact Assessment

under the Redlands Coast Koala Conservation Plan 2022 - 2027 a
Koala Watch Program to assist in early-stage disease interventi

o Strategy 3: Increase the area of protected habitat for t
The Project includes the protection and enhancement @ servation Area (containing
e
O

koala habitat). The Project proposes the restore ry B and C habitat and has the
potential to increase protected habitat for Koala fmed as part of the detailed

design).
o Strategy 4: Integrate listed Koala c @n into policy, statutory and land use
plans. <o

Redland City Council has ad®gte lands Coast Koala Conservation Plan 2022-2027
and Redlands Coast Koala-Cogserxation Action Plan 2022-2027 which outlines statutory
obligations, future-proofi(g, Rerfeririance measures in the short, medium and long-term and

e On-ground strateqi

jcally restore listed Koala habitat.

o Strategy. 5:
ncil details the management action of protecting and improving koala
NieZdctions include habitat evaluation, land acquisitions, healthy Council bushland,
la habitat on Council land, improving koala movement and safeguard koala habitat
nd City Council, 2021b). Additionally, Council details long-term desired outcomes
including “consistent and demonstrable evidence of net gain of high-quality habitat to
Support increased koala density and abundance across the city (Redlands City Council,
K Q 2021).” The Project will include the restoration of areas of Category B and C habitat.

\WECBous .
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Significant Impact Criteria Impact Assessment

o Strategy 6: Actively manage listed Koala metapopulations'

Redland City Council's current actions include advancinga €
conservation outcomes including:
i

= “Provide policy advice to ensure koala habitat i n land conservation and

R —

@ actice for koala

management initiatives.

= Provide policy advice to guide the conside(gtionof koala habitat with regard to

statutory planning strategies and fcationy

= Continue to develop a better, mr. of koala population requirements to
advance management ‘®

= Facilitate increased ase management outcomes for koalas.

memorate koala conservation efforts.

= Recognise, moti|gt
= Develop g roductive, integrated partnerships to influence and achieve

greate forkoala conservation outcomes.
n Mali
I

o inkoymation network with community, universities, wildlife carers,
ntal groups and other stakeholder to guide and assist with koala
ation outcomes” (Redland City Council, 2021).

. y@&&actively managing the Koala Coast population, through the implementation of the
C
inga

Redland
Redlands ervation Plan and Action Plan 2022-2027. The Project will incorporate improved
health moni nd management and as a result. The project is unlikely to interfere with the recovery of
th ies.
AN U
" Metapopulation is defined \Je &%gical populations within a larger area, where movement or gene flow from one biological population to at least some other patches is possible and is
important for maintaining a ce distribution at regional scale, even if such movement is infrequent.” (Department of Agriculture, Water and the Environment, 2022).

%

\WECBous .
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Significant Impact Criteria Impact Assessment

Conclusion: The assessment against the significant impact criteria indicated that that the Project is unlikely to have € sig 'f' t impact on

Koala as the Project has been assessed as follows: C
¢ An overall long-term decrease in the population is not anticipated as the Project will impact 0.2 % iiated southeast
i

Queensland Koala population.
e An overall reduction in the area of occupancy of the Koala is not anticipated as the Proj @ portunities to improve the
condition of remaining Category B areas and restore some portions of Category C areas WitfrtheJong-term aim to enhance these to
Category A condition. The Project will also adopt avoidance measures to minimize ring\
e The Project is unlikely to fragment an existing population considering that the so r rtion of the Site adjoining the Tingalpa
Creek corridor will be retained and enhanced by the Project, and connegivit antained across the Development Footprint in
the operational phase.
e The Project is unlikely to adversely affect habitat critical to the surviv
Category B habitat within the design and the Category A habitat withi
o With improved koala health monitoring and management and
light and noise management protocols the Project is unlike
o The Koala habitat within the broader Project Area will b
Koala movement infrastructure, reduced speed zoneg\({im
of the Project are unlikely to result in the de 'ne e\species.
o The Project Area is subject to an existing <\ e ent Plan and continued invasive species management will be included in
the Operational management plan for the \Fhe/ Project is unlikely to result in invasive species becoming established in Koala

a as the Project includes retention of patches of
servation Area.

nd operational phase management plans incorporating

e breeding cycle of Koalas.

nd enhanced through restoration and the design will include

to night traffic (where possible). Impacts on koala habitat as a result

—

habitat.

o The Project is unlikely to introduce that may cause Koalas to decline and will support Koala health through improved
monitoring and management of Chla i

e The Project is unlikely to inte ith the recovery of the species as Redland City Council is actively managing the Koala Coast
population, through the @S\@ ion of the Redlands Coast Conservation Plan and Action Plan 2022-2027.

> &\e\p
Oz, ... M
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Significant Impact Criteria Impact Assessment

for a declaration that actions do not require approval under Part 9 of the EPBC Act. As such, Redland City ibpropose to meet
their Commonwealth obligations for the Project through the Conservation Agreement.

N\ CPou .
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Significant Impact Assessment - Birkdale Community Precinct

1.2 Greater glider - southern and central (Petauroides volans)

Environment Protection and Biodiversity Conservation Act 1999 Listing Status: Endangered

Nature Conservation Act 1992 Listing Status: Endangered (listed as Petauroides volans)

Greater glider - southern and central (Petauroides volans)

Significant Impact Criteria Impact Assessment

Unlikely.

The Project Area and surrounds are not known to contai eatey; glider population (ALA, 2023). The
nearest records of a live specimen are located within lider Reserve, approximately 3km to the
south-east of the Project Area. Although the sgeci
for some time, the Conservation Area contajns

necessarily all attributes), such as live and
and habitat connectivity across the land

ributes suitable for use by the species (but not
earing trees for denning, feed trees, large trees
fined by the Guide to Greater Glider Habitat in
elopment Footprint itself lacks areas of contiguous

Lead to a long-term
decrease in the size of a

ol de canopy cover that would limit the e Greater glider to move through the area. As such, the
Project is considered unlikely d to a long-term decrease in the size of a Greater glider
population.

Given that the Project AreaN t within an area that supports a known population, (and that the species
has not been rec d % the Project Area); the Project is not considered likely to lead to a long-term
decrease in the-si ar-hportant population.
2\
Vv
UnIikerX %
The g of oseupancy of the Greater glider is calculated using a 2x2 km grid cell method based on the
Reduce the area of { &4l List Guidelines 2019 (IUCN, 2019). Using these guidelines, the Project Area resides within 1 grid

occupancy of the species < with potential minor indirect impacts to retained vegetation anticipated.

The"Development Footprint lacks areas of contiguous canopy cover. This absence limits the capability of
W\\ pthe Greater glider to den, move through or forage in the area. While vegetation within the Conservation
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Greater glider - southern and central (Petauroides volans)

Significant Impact Criteria Impact Assessment

Area provides habitat that the species may occupy, the Project avoids all areas of
habitat within the Conservation Area. As such, the Project is considered unlik

area of occupancy for the species. n
@\\V/
@ eted surveys for Greater glider

va 2020 and Raptor Environmental,

Unlikely.

The Project Area has undergone extensive ecological survey
in 2022), does not support a known population of Greater glider

2023). Additionally, the balance of the Project Area has iousiy\been subject to a high degree of
Fragment an existing modification (such that the Development Footprint wo Iready be considered ‘fragmented’ in terms of its
population into two or more | usability by Greater glider). The Conservation@re cted to a regional biodiversity corridor which
populations will be protected and enhanced as part of t ject (Dgpartment of Infrastructure, Local Government and

Planning, 2017).
Given the existing level of fragmentatio ¢ ck of recent records for Greater glider within and
surrounding the Project Area; the considered likely to further fragment an existing population

into two or more populations.
el SO\

N Y
@‘ E, 2022) defines ‘habitat critical to the survival of the Greater glider’ as
exsties described below including:

Unlikely.

The Conservatio
containing the

Adversely affect habitat a. L us areas of eucalypt forest, which contain mature hollow-bearing trees and a
critical to the survival of a div nge of the species’ preferred food species in a particular region; and
species o e Conservation Area forms part of a habitat area characterised by a eucalypt forest that
< @ contains mature hollow-bearing trees. The Development Footprint lacks a contiguous
< canopy and is unlikely to support Greater glider habitat.
x smaller or fragmented habitat patches connected to larger patches of habitat, that can
(\\{/\ N facilitate dispersal of the species and/or that enable recolonization; and

ENVIRONMENTAL
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Greater glider - southern and central (Petauroides volans)

Significant Impact Criteria

Impact Assessment

o The Conservation Area is connected to larger areas of habitat .‘ma' with
Tingalpa and Coolnwynpin Creek Catchment. The Conservatig (@) ¢
regional biodiversity corridor which will be protected and a sJart of the Project
(Department of Infrastructure, Local Government and P ) ). The habitat within the

Conservation Area supports the dispersal of Grea Development Footprint
lider habitat.

c. cool microclimate forest/woodland areas (e.g. protegtee g s, sheltered high elevation

o The Conservation Area adjoins Tingalp
erway within the Conservation Area

southern extent of the Project Area. Jh€
supports a protected marine habj n@ ised by ponded areas.
imate changes scenarios; and

d. areas identified as refuges under
o The tidal waterway corrid southern extent of the Conservation Area will be
retained and enhanced s a climate refuge that contributes to the Project Area’s
resilience to dryin i d will provide a cooler refuge during periods of bushfire and
heatwaves (DC .
e. short-term or lon osi-fire refuges (i.e. unburnt habitat within or adjacent to recently
burnt landsca t allow the species to persist, recover and recolonise burnt areas.
o R ncil's Parks and Conservation Planned Burn Program includes hazard
re

s within the Project Area (i.e. low intensity) (Redland City Council, 2022b).

i
As such kabitet cxicalfo the survival of the Greater glider is present in the Conservation Area, however,
the Devel t tprint does not meet any of the above criteria and is not considered habitat critical to
the}u%val ¢ reater glider.
N\

a population

)

oo

Disrupt the breeding cycle of
NN,

onservation Area contains potential Greater glider habitat including suitable breeding hollows that will
be retained and enhanced for the Project. The Development Footprint does not support suitable Greater
glider habitat due to the lack of a contiguous canopy. Potential indirect impacts include the potential for

@\Q

/@W 19

ENVIRONMENTAL

Paae 181 of 214



Significant Impact Assessment - Birkdale Community Precinct

Greater glider - southern and central (Petauroides volans)

Significant Impact Criteria Impact Assessment

construction activities to result in the introduction or spread of invasive. A Waste Mang
developed as part of the Construction Environmental Management Plan CE S
disposal and removal of waste during construction to minimise the rlsk (o) AVasive fauna species.
A Weed Management Plan will be developed as part of the CEMP an ement within Greater
glider habitat will be managed as per Council’s Invasive Specie lan. Specifically, Council
will control invasive plants and animals within the Conservati s WI|| include targeted control of
invasive species identified within the Ecological Assessment R or Environmental, 2023) The
Project is unlikely to disrupt the breeding cycle of Greater, Aers

Unlikely.

Modify, destroy, remove, the Project Area. The Project Area j
isolate or decrease the Conservation Area will be prote
availability or quality of does not contain suitable habi
habitat to the extent that the | cause further decline of th

species is likely to decline

the Redlands City Council Local Government Area have already
Multiple ecological investigations undertaken for the Project indicate that
re rded within the Project Area. As such, the Project Area is located in an area that
has alrea erienced localised decline of Greater glider populations. As such, the Project is not
conS|dere elto cause further decline of the species.

Greater glider po
undergone exten
Greater glider

Result in invasive species

that are harmful to a
critically endangered or onservation Advice for the Greater glider states that two invasive species may pose threat to the

endangered spem speties: the feral cat (Felis catus) and European fox (Vulpes vulpes). Greater glider remains have been
becoming establl >found in stomach contents of both species; however Greater glider comprised a small amount of the

\ .
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Significant Impact Assessment - Birkdale Community Precinct

Greater glider - southern and central (Petauroides volans)

Significant Impact Criteria Impact Assessment

endangered or critically contents, and it was unclear whether were consumed as live prey or as carrion (Thea

endangered species’ habitat | Scientific Committee, 2022). ‘&o
Area; as such, the
wihin the Project Area.

Both the feral cat and European fox have previously been recorded withi
Project could not cause the establishment of the feral cat or Europea@
LN\

AT

erefore, the Project is unlikely to

Unlikely.
Introduce disease that may y ) ) ) i
cause the species to decline Greater gliders are not directly impacted by any known diseases.

introduce a disease that could cause the species to degtifie.
Unlikely. %

o
There is not currently a published recovew% pecies. The species’ approved Conservation
c
ry

Advice includes a large number of priorj nd management actions for the species (Threatened
Species Scientific Committee, 202 action categories relate to:

1. Conservation and
change; invasiv

riorities — habitat loss, disturbance and modification; climate

Interfere with the recovery of
the species.

The Proje not interfere with stakeholder or community engagement across the species’ range, nor
woulgit interfexewith high-level monitoring and research priorities. However, the Project is of relevance to

\
<

rint and avoiding clearing of Greater glider habitat. Potential indirect impacts as a result of the Project
A on surrounding habitat within the Conservation Area are avoided and mitigated through routine controls and
N\

O\ @W 21
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Significant Impact Assessment - Birkdale Community Precinct

Greater glider - southern and central (Petauroides volans)

Significant Impact Criteria Impact Assessment

the Redland City Council Prescribed Burn Project. The Project is considered unIik y 7;}?- with the

recovery of the species. N (\
(@ZANA4
Conclusion: The Project is unlikely to have a significant impact on the Greater Glider. \\&@
L\

1.3 Subtropical Eucalypt Floodplain Forest and Woodland of the New Sout @ Coast and South East
Queensland Bioregion

Environment Protection and Biodiversity Conservation Act 1999 Listing Status: End@
Nature Conservation Act 1992 Listing Status: Not applicable

Significant Impact Criteria Impact Assessment

Unlikely.

The Project will n R =t impact on the Subtropical Eucalypt Floodplain Forest and Woodland of
the New South @) st and South East Queensland Bioregion threatened ecological community
(TEC). ltis als tteHote that the Conservation Area boundary has been modified to incorporate the
extent of the TEC to ensure no direct impacts occur as a result of the Project.

Reduce the extent of an . , . . C
ecological community impacts to the TEC include changes to the hydrological regime,(i.e. irrigation and

mandatory outcomes of the Conservation Agreement (i.e. application of the Environmental Early Works and
D Social Management Plan (Cardno, 2021)), routine controls and Council’s invasive species management

ENVIRONMENTAL

& reuse system and expansive irrigation area. Weed invasion is currently managed through the
NN
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Significant Impact Assessment - Birkdale Community Precinct

Subtropical Eucalypt Floodplain Forest and Woodland of the New South Wales North Coast and South East Queensland Bioregion

Significant Impact Criteria Impact Assessment

Fragment or increase

fragme_ntation of an Unlikely.

ecological community, for i ) .
example by clearing The Project does not involve the removal of the Subtropical Euc
vegetation for roads or within its extent.

transmission lines
O

Unlikely. \\j
The Conservation Advice states that h ")\' tical to the survival of the TEC includes patches that
‘6 A and B) ( Department of Climate Change, Energy, the
(Jit

Environment and Water (2022) The ogital Assessment Report assessed the patches of TEC as A2 —
Good Conqition, as such the C Wthinvthe Conservation Area is considered habitat critical to the survival
Adversely affect habitat of the species (Raptor En
critical to the survival of an | The DevelopmentBodf not directly impact the TEC. Potential indirect impacts including modified

eed invasion) and altered fire regimes are managed through the measures
Management Plan, the Environmental Early Works and Social Management
s and Conservation Planned Burn Program.

indicated in th r
Plan an OYRCil
The stormwagerdesign integrates measures to avoid impacts to the TEC including the provision of

jon basins and water-sensitive design elements in carparks to reduce the amount of stormwater
ring TEC. The Project is unlikely to adversely affect habitat critical to the survival of the TEC.

ecological community hydrology, edge

)

Modify or destroy abioti Untikely.
(non-living) factorQ(?ﬁe\l\ 2\

Q‘;\@b@w 23
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Significant Impact Assessment - Birkdale Community Prec

inct

Subtropical Eucalypt Floodplain Forest and Woodland of the New South Wales North Coast and South East Queensland Bioregion

Significant Impact Criteria

water, nutrients, or soil)
necessary for an ecological
community’s survival,
including reduction of
groundwater levels, or
substantial alteration of
surface water drainage
patterns

Impact Assessment

supporting the TEC; however, the extent of the impact is likely to be minimal | ghe TEC is a

".' gy, o)
floodplain community. m .

Cause a substantial change
in the species composition
of an occurrence of an
ecological community,
including causing a decline
or loss of functionally
important species, for
example through regular
burning or flora or fauna
harvesting

Unlikely.

The Project will marginally modify the hydr
It

invasion) and the existing fire regime may exed which has the potential to alter the species
composition of the Subtropical Eucalyp Forest TEC.

Impacts associated with weed inv. aged through the conditions of the Conservation
Agreement, routine controls a

Council’s Parks and Conse

t ned Burn Program. Potential indirect impacts associated with a
re Ypanaged through the mitigation measures outlined in the Stormwater

modified hydrological r
Management Pla @
The Project do e practices such as regular burning practices or flora or fauna harvesting that

could ca@@e | change in the species composition of the TEC.

vasive species management program. Fire will be managed via

Cause a substantial
reduction in the quality or
integrity of an occurrence of
an ecological communit

including, but not limite :
A_ N\

Unlike

A\

perational phases of the Project. Similar changes to the hydrology of the community may also result
i r impacts.

i\«%mﬁ ﬁed above, the Project may lead to the introduction of invasive species during the construction
de
AN

in

\(

O
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Significant Impact Assessment - Birkdale Community Precinct

Subtropical Eucalypt Floodplain Forest and Woodland of the New South Wales North Coast and South East Queensland Bioregion

Significant Impact Criteria

— assisting invasive species,
that are harmful to the listed
ecological community, to
become established, or

— causing regular
mobilisation of fertilisers,
herbicides or other
chemicals or pollutants into
the ecological community
which kill or inhibit the
growth of species in the
ecological community, or

Impact Assessment

The Project may also cause regular mobilization of fertilisers, herbicides or other p@

reduce the integrity of the adjacent Subtropical Eucalypt Floodplain Forest T
occur during weed control efforts in other areas, or during landscaping
nwealth and Council

construction phase.
@ of the Environment and

a has commenced as evidenced
t actions will be included in the

It is understood that the existing Conservation Agreement bet
includes ongoing weed management of the Conservation Are
Energy, 2019). Council’'s weed-management program for the Pr
during the field assessment. On-going invasive species gem
Operational management plan for the Project, as su

Cl

is Urlikely that the Project will reduce the quality

Interfere with the recovery of
an ecological community.

GOV

Unlikely.

or integrity of the TEC. <o
A

The Conservation Advice for t that the recommended recovery actions for the TEC are

designed to provide guida

e planning, man nd’restoration of the ecological community by landholders, NRM and
communit d‘other land managers.
e conditi 0 | for relevant controlled actions under national environment law; and,

envand Energy, 2018).

prieritsin
En
ity camservation actions focus on protecting and restoring the ecological community,
ation and research. These include measures to:

Th

rotect the ecological community to prevent further losses;
Restore the ecological community by the active abatement of threats, appropriate management,
restoration and other conservation initiatives;

ies in applications for Australian Government funding programs (Department of the

ENVI

25
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Significant Impact Assessment - Birkdale Community Precinct

Subtropical Eucalypt Floodplain Forest and Woodland of the New South Wales North Coast and South East Queensland Bioregion

Significant Impact Criteria Impact Assessment

of the ecological community and encourage their efforts in its protecti
e Research and monitoring to improve our understanding of the ec
methods to aid its management and recovery.

The Project will protect the two areas of TEC in the Conservatj
through the inclusion of best-practice stormwater managemen
Further, the Construction and Operational Management Plans f
management protocols. (\

¢ Communicate, engage with and support people to increase understanding g"‘

orand
(e!r e
@”

, d and fire management.

heproject will include ongoing

I’ minimise indirect impacts

Conclusion: The Project is unlikely to have a significant impact on the TEC. O(\ ((_\\\

6@{):\&9\\%
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Significant Impact Assessment - Birkdale Community Precinct

1.4 Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland ecological

community

Environment Protection and Biodiversity Conservation Act 1999 Listing Status: Endangered

Nature Conservation Act 1992 Listing Status: Not applicable

Significant Impact Criteria

Impact Assessment

Reduce the extent of an
ecological community

Unlikely.

The Project will not result in a direct impact on the Coa
(TEC). The TEC is predominately inundated by the
outflow of freshwater may marginally incre i

Swamp Oak Threatened Ecological Community
ime of Tingalpa Creek, as such, whilst the
ificant events, the TEC is unlikely to reduce in
extent due to indirect impacts associated the hydrology downstream of the wetland. Further
indirect impacts include the potential fo yee on and altered fire regimes. Impacts associated with
weed invasion are managed throu 'o(\ @ ditions of the Conservation Agreement, routine controls and
EN

Council’s invasive species manage \ptggram. Fire will be managed via Council’s Parks and
Q s ensuring the long-term maintenance of the ecological
opportunities to r

QQran
S pacts is unlikely to reduce the extent of the TEC. It is also relevant
sergailon\?
restoration.
NEN/2\N

to note that the C

Fragment or increase
fragmentation of an
ecological community, for
example by clearing
vegetation for roads or
transmission lines

Pa—N

boundary has been modified to incorporate areas that present
fa\
\\\V

d vegetation which could support the TEC in the future following
Unljkely.
ct does not involve the removal of the Coastal Swamp Oak Forest TEC or clearing within its
e

27
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Significant Impact Assessment - Birkdale Community Precinct

Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland ecological community

Significant Impact Criteria Impact Assessment
Unlikely. 0)
The hydrology downstream of the wetland will be modified by the Projec ko hie’extent of the impact
Adversely affect habitat cannot yet be determined in the absence of detailed Stormwater Plans ¢ modelling.
critical to the survival of an The Project’s design incorporates strategic measures to avoid j C and surrounding
ecological community wetland, including the provision of bioretention basins, water n r-sensitive design elements in
carparks to reduce the amount of stormwater runoff entering thexwe area and TEC. The TEC is

affect habitat critical to the survival of the TEC.

Modify or destroy abiotic

7\
A
(non-living) factors (such as \

water, nutrients, or soil) . &
necessary for an ecological | Unlikely.
ANwill

predominately inundated by the tidal regime of Tingalpw@as ch the Project is unlikely to adversely

'comm!mity’s sur:vival, The hydrology downstream of t et vl be modified by the Project; however, the extent of the impact
including reduction of is likely to be marginal consi C is predominately inundated by the tidal regime of Tingalpa
groundwater levels, or Creek.

substantial alteration of
surface water drainage g\a@
patterns

AN
Cause a substantial change | Unlikely. \
in the species composition .
of an occurrence of an
ecological community,
including causing a decli
or loss of functionally
important speciesm

@@@W 28

Natigially, mysh of what remains of the Coastal Swamp Oak TEC consists of regrowth, and the integrity of
3lning patches (such as that proximate to the Project Area) is severely compromised, particularly by
Nryasion and changes to hydrological processes (Department of the Environment and Energy, 2018).
h, the TEC is susceptible to weed invasion (noting that changes to hydrological regimes may also
alter the species composition of the Coastal Swamp Oak TEC).

Pa—N
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Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland ecological community

Significant Impact Criteria

example through regular
burning or flora or fauna
harvesting

Significant Impact Assessment - Birkdale Community Prec

Impact Assessment

The Project does not propose practices such as regular burning practices or flora

could cause a substantial change in the species composition of the TEC. '@
t@
\ a

Additionally, the Project proposes restoration on an additional patch of C
currently meet the condition thresholds to be considered the TEC. Ho
understorey with native species would enable the patch to con

mp Oak that does not
tion of the patch's
the future.

Impacts associated with weed invasion are managed through s of the Conservation
Agreement, routine controls and Council’s invasive sp

eci an
Council’'s Parks and Conservation Planned Burn Progrﬁ

rvesting that

ment program. Fire will be managed via

inct

Cause a substantial
reduction in the quality or
integrity of an occurrence of
an ecological community,
including, but not limited to:

— assisting invasive species,
that are harmful to the listed
ecological community, to
become established, or

— causing regular
mobilisation of fertilisers,
herbicides or other
chemicals or pollutants into
the ecological community
which kill or inhibit the
growth of species in

Pa—N

the
ecological commt@\it
faN

o Q N>
Unlikely. @
As described above, the Project may_le htroduction of invasive species during the construction
and operational phases of the ProjgCh\Si changes to the hydrology of the community may also result

similar impacts.

reduce the integri
control efforts in

It is undegstg existing Conservation Agreement between the Commonwealth and Council

includes management of the Conservation Area (Department of the Environment and

Energy, 20 uncil’'s weed-management program for the Project Area has commenced as evidenced
inghe fielPassessment. On-going invasive species management actions will be included in the

in

29
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Significant Impact Assessment - Birkdale Community Precinct

Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland ecological community

Significant Impact Criteria Impact Assessment

Unlikely.

The Conservation Advice for the TEC states that the recommended rec
designed to provide guidance for:

e planning, management and restoration of the ecologic

n@ andholders, NRM and
community groups and other land managers.

e conditions of approval for relevant controlled actions un national environment law; and,
prioritising activities in applications for Australia rnment funding programs (Department of the
Environment and Energy, 2018).

The priority actions focus on protecting and re% rie logical community, communication and
research. These include measures to: &

Interfere with the recovery of

an ecological community. Manage actions to

Minimise indirecf
Prevent the in

Mana e pressures.

Mana -‘-v d pests.

M pling, browsing and grazing.
rt estoration.

nage fire.
Raise awareness.
Provide information.
Coordinate efforts.
Mapping.
Modelling sea-level rise impacts.

V2, |

Do

3
7
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Significant Impact Assessment - Birkdale Community Precinct

Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland ecological community

Significant Impact Criteria Impact Assessment

e Understanding fire. o),

e Understanding regrowth.
e Monitoring.
I ise indirect impacts

The Project will protect the patches of TEC in the Conservation Area

through the inclusion of best-practice stormwater manageme er, the Construction and
Operational Management Plans for the project will include ong species management.
Restoration of a patch of Casuarina glauca within the Conservatiga Area aims to increase the extent of
TEC within the Project Area in the future. Q&

NV
Conclusion: The Project is unlikely to have a significant impact on the TEC. <><\ m

@:\\9\%

N\ CPou .
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Significant Impact Assessment - Birkdale Community Precinct

2 Vulnerable Species
2.1 South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi) %@

Environment Protection and Biodiversity Conservation Act 1999 Listing Status: Vulnerable

Nature Conservation Act 1992 Listing Status: Vulnerable \@ i
RN

South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi)

Significant Impact Criteria Impact Assessment

Unlikely. \\
A population of South-eastern glossy black co% t@n been recorded or identified within the Project
Area, although the areas within and surrou g% ect Area are suitable for intermittent foraging use
by the species. South-eastern glossy bl ataos rely on nine species of she-oaks (Allocasuarina spp.
and Casuarina spp.) for feeding, with s varying depending on the region. Birds often only feed
on one or two species in one regi nt of Climate Change, Energy, the Environment and Water,
2022a). In south-east Queens -east New South Wales, they show a preference for:

Lead to a long-term o Black sheoak (A. litffali
decrease in the size of an

important population of the * Forestshegak 5a).
species There are also re § m feeding on:
e Siin skeoak (A. inophloia)
o Coasta\shegak (C. equisetifolia),

¢ _Rivershepak (C. cunninghamiana) and
amp sheoak (C. glauca).

%&8 ect Area and surrounds are known to contain Black sheoak and Swamp sheoak. The Development
F

)
<
& rint will require the removal of scattered juvenile Black sheoak( (i.e. foraging resources); however, the
QAR Lwmajority of such trees in the Project Area will be retained. Specifically, RE 12.1.1 dominated by Swamp
N y

Oz ... 32
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Significant Impact Assessment - Birkdale Community Precinct

South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi)

Significant Impact Criteria Impact Assessment

sheoak and RE 12.5.3 (which supports Black sheoak) and breeding habitat within tf
will be retained for the project within the Conservation Area. The Developme
Q

One of the significant hollow-bearing trees will be retained and one will.b AN ved as it was assessed as
structurally unsafe to retain within the Development Footprint. T| r"i glikely to lead to a long-term
decrease in the size of an important population of South-east ﬂ Sy<blagk cockatoo.

~—

g
Unlikely $
44,00km- and estimates 34% was impacted by

The Conservation Advice describes the area of occup

fires (Department of Climate Change, Energy and b pent and Water, 2022). Important
populations for the species have not yet been'defi Pevelopment Footprint provides limited foraging
opportunities and one hollow-bearing tree n
could be suitable for use by the species
contains suitable foraging and breeding

5:3:;:;:; :f";?] ?;p ortant The species has previously bee _~ las of Living Australia, records collected from citizen-
opulation science databases are subjegitg so egree of uncertainty. Upon scrutiny of the record of a Glossy Black
pop t\th&’record has been denatured to protect the taxon (coordinate
uncertainty increased . Additionally, Atlas of Living Australia records for the species collected

northwest of th

The Dev
Foraging a
Co atio

ol
Fragment an existing W\ly/
important population in

two or more popufati >The Project Area is not known to support an important population that could be fragmented.

eding habitat for the South-eastern glossy black cockatoo will be retained in the
réa, as such the Project is unlikely to reduce the area of occupancy of an important

ENVIRONMENTAL
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Significant Impact Assessment - Birkdale Community Precinct

South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi)

Significant Impact Criteria Impact Assessment

Unlikely. (b"
In the Redlands City Council Local Government Area South-eastern glo Qo katoo are recorded

predominantly on North Stradbroke Island and the Southern Moreton Ba
scattered on the mainland (Atlas of Living Australia, 2022). 6
J)

Adversely affect habitat The Development Footprint contains limited foraging habitat f aGies/ (noting that foraging habitat is
critical to the survival of a present in the broader Project Area). There is one hollow-beari ithin the Development Footprint
species that could be suitable for use by the species for shelterin breeding purposes. The Project includes the
restoration of a patch of vegetation dominated by Ca ipa gfauca which will improve the condition of
foraging resources of South-eastern glossy blqck o0 The Development Footprint impacts limited

foraging opportunities and will impact one ~ ree. Foraging and breeding habitat for the South-
eastern glossy black cockatoo will be retai Go servatlon Area, As such, the Project is unlikely to
adversely affect habitat critical to the s ecies.

Unlikely.
The Project Area is not knc%%a upport an |mportant population that utilises the area for breeding
I

purposes or otherwise. ow-bearing tree within the Development Footprint provides suitable
breeding habitat f, stern glossy black cockatoo and will be impacted by the Project. The
hollow-bearing tr = characteristics of the traits for potential nesting hollows detailed in the

. . Conservation i D rtment of Climate Change, Energy, the Environment and Water, 2022)
Disrupt the breeding cycle of including’
an important population

1) >8 beye ground;
cated in branches >30 cm in diameter;
§ nch or stem no more than 450 from vertical; and

(@]

inimum entrance diameter of >15 cm
& A single tree containing potential breeding habitat will be impacted as a result of the Project. This tree is
unstable and considered a safety hazard and is, therefore, unable to be retained for the Project. Hollows

\ 34
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Significant Impact Assessment - Birkdale Community Precinct

South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi)

Significant Impact Criteria

Impact Assessment

will be salvaged and installed within the Conservation Area. No net loss in hollow
the Project. Clearing of the potential habitat tree will avoid peak breeding seasen
(BirdLife, 2022). The Project is unlikely to disrupt the breeding cycle of aw

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

Unlikely.

N~
ning habitat for the South-

equire the removal of scattered
nservation Area will be retained. The

Areas within and surrounding the Project Area are suitable int
eastern glossy black cockatoo. The Development Footprint loca
juvenile Black sheoak; however, the majority of such tre
Project includes the restoration of a patch of vegetat]
the condition of foraging resources for South-east

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

Unlikely.

in the modification, destruction, removal or j
likely decline.
T\
O DN

ility to change the floristic and structural characteristics of habitat,
ce availability. Furthermore, some weeds may increase the flammability of

at'the existing Conservation Agreement between the Commonwealth and Council
weed management of the Conservation Area (Department of the Environment and

tional management plan for the Project. The Project is unlikely to result in invasive species becoming
established in South-eastern glossy black cockatoo habitat.

35
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Significant Impact Assessment - Birkdale Community Precinct

South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi)

Significant Impact Criteria

Impact Assessment

As it relates to invasive fauna, the Conservation Advice states,

“Based on studies of the Kangaroo Island subspecies C. |. halma tal. 1999;
Mooney & Pedler 2005), nest predation by common brushtail poss 7)b€ a threat. Predation
by introduced predators such as feral cats (Felis catus) and E ed-fox (Vulpes vulpes) does

U tand the extent of the
threat of predation on south-eastern glossy black cocka
predators” (DCCEEW, 2022).

As such, the Project is not considered likely to result in Introduction of any invasive species which are

though it may result in a localised increase in
sum (which are known to thrive in modified

Introduce disease that may
cause the species to decline

known to harm the South-eastern glossy black cockatoqQ)
predatory native species, such as the Common bri @ D
environments and habitat edges). &Q f\)

\V
Unlikely. N\
Psittacine beak and feather dise, ( s the only known disease that impacts parrots such as the
South-eastern glossy black t Conservation Advice for the South-eastern glossy black
cockatoo states that:

“PBFD is
adults, ne

al disease caused by psittacine circovirus, typically transferring between
ontaminated nest hollows. Although south-eastern glossy black cockatoos are
susce, , the threat level is relatively low compared to other threats. With decreasing
né&stii o and intensified competition (see Competition for nest hollows), it is possible that the
like of disease transmission could be greater in the future” (Department of the Environment,

015
@ the distribution of PBFD is thought to be Australia-wide, including Tasmania. Consequently, the

j ould not introduce the disease to the Project Area or its surrounds (Department of the
Environment, 2015).

@\ At .
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Significant Impact Assessment - Birkdale Community Precinct

South-eastern glossy black cockatoo (Calyptorphynchus lathami lathmi)

Significant Impact Criteria Impact Assessment

Unlikely.
The species’ approved Conservation Advice (Department of Climate Ch petgythe Environment and
Water, 2022a) includes a large number of priority recovery and managen agtiofrs for the species. The
recovery action categories relate to: @
1. Clearing of native vegetation/timber harvesting and @ at entation (i.e. inappropriate fire
regimes and competition for nest hollows).

Interfere with the recovery of 2. Stakeholder and community engagement.
the species. 3. Monitoring and surveying known pgpula (ONS eding sites, feeding sites and habitat.

4. Various further research topics.
The Project will not interfere with stake rQhcamimunity engagement across the species range, nor

would it interfere with high-level monito search priorities.

The Project requires the direct
provides limited foraging op i
retains and enhances fo h

aN PN
Conclusion: The Project is unlikely to have a signi&%ﬁ(@t\gn the South-eastern glossy black cockatoo.

attered juvenile She-oak (Allocasuarina littoralis) which
fof the South-eastern glossy black cockatoo. The Project Area
itat within the Conservation Area.

2.2 White-throated needletail (Hiru S caudacutus)
Environment Protection and B Conservation Act 1999 Listing Status: Vulnerable — Marine, Migratory
Nature Conservation Act tatus: Vulnerable

1\

A /@W .
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Significant Impact Assessment - Birkdale Community Precinct

White-throated needletail (Hirundapus caudacutus)

Significant Impact Criteria

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

Impact Assessment

Unlikely.

Important populations of White-throated needletail have not yet been id
retain the majority of the existing vegetation along the northern, wester
Area that would provide habitat for the species. As such, it will not
an area of habitat for the White-throated needletail (noting th <<: ' ct
previous modification and therefore does not support what is cops dare

with the Draft referral guideline for 14 birds listed as migr. spexies under the EPBC Act
[Commonwealth of Australia, 2015]).

rea has been subject to

bitat only. The species is, “found across a

range of habitats, more often over wooded g

The species’ habitat in Australia consists of nqp-br:!
vegetation, particularly forest, may be a ke S

portant habitat’ in accordance

t is almost exclusively aerial. Large tracts of native
gdirement for species. Found to roost in tree hollows

in tall trees on ridge-tops, on bark or ro pears to have traditional roost sites.” (Commonwealth of

Reduce the area of
occupancy of an important
population

Important popula se-throated needletail have not yet been identified. As above, the Project is
r

ical habitats and is located within a historically modified area.

Australia, 2015). Such habitat is pr fie northern, western and southern extents of the Project
Area; however, the Developme ORXj rgely avoids areas that would be considered ‘important habitat’
for the species. O

Unlikely.

ga of occupancy for the species given that the Development Footprint avoids high-

Fragment an existing
important population into
two or more populations

unlikely to red h
value coﬁﬁgk s

2l The Project does not contain an important population that could be fragmented by the Project.
ally, the Project Area does not further fragment the existing potential habitat for the species.

%
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White-throated needletail (Hirundapus caudacutus)

Significant Impact Criteria

Adversely affect habitat
critical to the survival of a
species

Impact Assessment

Unlikely. . J
White-throated needletail habitat “is found across a range of habitats, m erwooded areas

faces” (Commonwealth of Australia, 2015).

The Development Footprint does not contain densely wooded a:s"t would be considered critical

habitat for the species (noting that more appropriate habjtatis presgnt in the broader Project Area). As

such, the Project is considered unlikely to adverse% habitat critical to the survival of the species.
N PN

(where it is almost exclusively aerial). Large tracts of native vegetation, pa D@omst, may be a key
habitat requirement for species. Found to roost in tree hollows in tall idge-tops, on bark or rock

an important population

Disrupt the breeding cycle of

Unlikely.

While the White-throated needletail is fo
breeding habitat for the species, therefgre

population (Commonwealth of Aggm :

9@\)

oS!

range of habitats, Australia does not contain known
ct would not disrupt the breeding cycle for an important

Modify, destroy, remove,
isolate or decrease the
availability or quality of

species is likely to decline

habitat to the extent that the

Unlikely. »

rton 1993). The species roosts in trees amongst dense foliage in the

may be canti
The Devel

theﬁ@bili

roosting habitat for the species such that the species is likely to decline.

i dletail is mostly aerial, from heights of less than 1 m up to more than

e species does not breed in Australia, the loss of roosting sites in Australia

otprint is located within densely vegetated areas and is therefore unlikely to decrease

Result in invasive species
that are harmful to a

vulnerable speciew\\

“Solikely)

>Australia, 2015).

T are no known invasive species that are harmful to the White-throated needletail (Commonwealth of

&

:\QW

39

ENVIRONMENTAL

Paae 201 of 214



Significant Impact Assessment - Birkdale Community Precinct

White-throated needletail (Hirundapus caudacutus)

Significant Impact Criteria Impact Assessment
becoming established in the U
vulnerable species’ habitat

g & Q

\7
Unlikely. @
Introduce disease that may
e

cause the species to decline | There are no reported diseases that are harmful to the White-t il that would potentially be
introduced by the Project (Threatened Species Scientific Com O /

Unlikely.

There is no published recovery plan for the specie
Conservation Advice (Threatened Species Sciénti

Interfere with the recovery of e Working with governments in East toNN
the species. e Identification and protection of i a

The Project will not inhibit future wi
breeding habitats, nor will it inhi
such, the Project will not in{{(\‘ the recovery priorities for the species.

on priorities listed in the species’
wtee, 2019) include:

rfise destruction of key breeding habitats.
itats in Australia.

rnments in East Asia to minimise destruction of key

A%
Conclusion: The Project is unlikely to have a signi@r@&n the White-throated Needletail.

NN\
Q
@\\9
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2.3 Grey-headed flying-fox (Pteropus poliocephalus)

Environment Protection and Biodiversity Conservation Act 1999 Listing Status: Vulnerable

Nature Conservation Act 1992 Listing Status: Least Concern

Grey-headed flying-fox (Pteropus poliocephalus)

Significant Impact Criteria Impact Assessment

Advice does not define an ‘important popul

400,000 individuals (TSSC, 2001). The im
Lead to a long-term . . .

decrease in the size of an
important population of the | The Project Area contains suitabl
species Area supports foraging resour
directly impact foraging re
scattered and predom| 5
the tree retention

as part of the desi
populatlo&of h

Unlikely
The Project Area does not contain a known roost sits ey-headed flying-fox. The closest recorded
roost site that hosts Grey-headed flying-foxes<s lo .» S km southeast of the Project Area. The Listing

dwce estimates a populatlon size of 320, 000-

population

A/\

Reduce the area of Unlikely. \
occupancy of an important Projéct Area contains suitable foraging habitat for the species; the Project Area does not support
\< woytant population. The Project is unlikely to reduce the area of occupancy of an important population.

ENVIRONMENTAL
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Grey-headed flying-fox (Pteropus poliocephalus)

Significant Impact Criteria Impact Assessment

Fragment an existing Unlikely.
important population into i ) )
two or more populations The Project Area does not support an important population that could

Unlikely.

. The Development Footprint supports vegetation that provids

Adversely affect habitat flying fox including scattered winter and spring flowerin
critical to the survival of a vegetation communities are noted as critical habitatfe
species Development Footprint is characterised by scattere

the foraging habitat within the DevelopmenpFgo

headed flying fox.

ying fox O\
¢ —

Unlikely. Or
Disrupt the breeding cycle of | Given the separation distan n the Project Area and the closest known breeding colony, no indirect
an important population impacts as a result of the Prtjechare €xpected on the breeding colony. The Project Area does not support

an important pop%@?@\ ilises the area for breeding purposes.
Modify, destroy, remove, Unlikely.
isolate or decrease the The Proj the removal of scattered vegetation supporting foraging habitat for the species.
aval_lablllty or quality of Given the ai ablllty of foraging habitat in the surrounds and the fact that the species is known to
habitat to the extent that the | {5 de d| nces for foraging (i.e. up to 40km), the Project is considered unlikely to adversely impact
species is likely to decline N? s’ habitat to the extent that it is likely to decline (Commonwealth of Australia, 2021).

<

Result in invasive speci Mely.

that are harmful tha /\

\ .
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Grey-headed flying-fox (Pteropus poliocephalus)

Significant Impact Criteria Impact Assessment

vulnerable species Neither the Grey-headed Flying-fox Recovery Plan nor the species’ Listing Agy 5.(@ As any invasive
becoming established in the | species that are harmful to the species or its habitat (Commonwealth of ’ 0 " Threatened
vulnerable species’ habitat Species Scientific Committee, 2001). A
>
PR
Unlikely. O X&)
There is very little information available on the impact of dlsease tralian flying-fox populations,

including Grey-headed flying-foxes. The main area of i
perception of bats as a source of zoonotic diseases (€. )
The incidence of Lyssavirus in Grey-headed ﬂ@mg tions is low (<1 %).

There are no known diseases that negative %
already present throughout the populat|

Cachof d| ase is associated with the public

Introduce disease that may
cause the species to decline

2’health of the Grey-headed flying fox (that are not
be introduced by the Project.

Unlikely.
The overall objectives of thi

flymg fox recovery plan are:

d flying-fox’s national population trend by reducing the impact of the
plan on Grey-headed Flying-foxes through habitat identification, protection,

1. toimprove th
Interfere with the recovery of dwohitoring, and

the species. 2. % unities and Grey-headed flying-foxes to coexist through better education,

engagement, research, policy and continued support to fruit growers (Commonwealth
(\ ct will not interfere with recovery objective 1, which relates to habitat identification, protection
&n and monitoring. Further, the Project will not interfere with recovery objective 2, which relates to

Pa—N

lia, 2021).
unity education and stakeholder engagement, research and policy development.

O\@QW -
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Grey-headed flying-fox (Pteropus poliocephalus)

Significant Impact Criteria Impact Assessment

Conclusion: The Project is unlikely to have a significant impact on the Grey-headed flying-fox. “ @ @
N
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3 Migratory Species
o

3.1 Rufous fantail (Rhipidura rufifrons) @
Environment Protection and Biodiversity Conservation Act 1999 Listing Status: Marine, Migratory \@

Nature Conservation Act 1992 Listing Status: Special Least Concern

Rufous fantail (Rhipidura rufifrons)

Significant Impact Criteria Impact Assessment

Unlikely.

The Rufous fantail favours “moist, dense ha} sitding mangroves, rainforest, riparian forests and
Substantially modify thickets, and wet eucalypt forests with .lo‘ X rstorey. When on passage a wider range of habitats
(including by fragmenting, are used including dry eucalypt fore, vragdfands and Brigalow shrublands” (Commonwealth of
altering fire regimes, altering | Australia, 2015). Such habitat is aletlg the western and southern extents of the Project Area;

nutrient cycles or altering however, the Development F
hydrological cycles), destroy | the species.

or isolate an area of
important habitat for a
migratory species

The Project will r ‘ ‘; ity of the existing vegetation along the northern, western and southern
fringes of the Pro A Q. s such, it will not substantially modify, destroy or isolate an area of habitat for
the Rufous fa ing-tat the Project Area has been subject to previous modification and therefore
does not%i rt WRats considered ‘important habitat’ in accordance with the Draft referral guideline for 14

birds liste igratory species under the EPBC Act [Commonwealth of Australia, 2015]).

Result in an invasive
species that is harmful to
the migratory species
becoming established i

Pa—N

ive vines of riparian habitat (i.e. rubber vine Cryptostegia grandiflora). Such species (i.e. Lantana and
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Rufous fantail (Rhipidura rufifrons)

Significant Impact Criteria Impact Assessment

area of important habitat for | Black Rat) are already established within the Project Area and surround . 1 Rroject will not result
the migratory species, or in their introduction. x

Seriously disrupt the .
lifecycle (breeding, feeding, | Unlikely.

migration or resting The Project Area does not contain an ecologically significant pr portion(i.e. 4,800 individuals) of a
behaviour) of an ecologically | yopulation of the Rufous fantail in accordance with the ce pryvided in the Draft referral guideline for
Co
0

significant proportion of the | 14 pjrgs Jisted as migratory species under the EPBC A onwealth of Australia, 2015). The Project

population of a migratory will not disrupt the lifecycle of an ecologically Q)gnl Sal of a population of Rufous fantail.
species.

Conclusion: The Project is unlikely to have a significant impact on the R%\

3.2 Satin flycatcher (Myiagra cyanoleuca)
Environment Protection and Biodiversity Conserya isting Status: Marine, Migratory

Concern

Satin flycatcher (Myiagra cyanoleuca)
Significant Impact Criteria Impact Assessment

Substantially modify

(including by fragmenti
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Satin flycatcher (Myiagra cyanoleuca)

Significant Impact Criteria

nutrient cycles or altering
hydrological cycles), destroy
or isolate an area of
important habitat for a
migratory species

Impact Assessment

The species’ preferred habitat consists of “eucalypt forest and woodlands, at
breeding. They are particularly common in tall wet sclerophyll forest, ofter)

In woodlands they prefer open, grassy woodland types. During migration
the species recorded in most wooded habitats except rainforests(i erny
i

dvfio

% along water courses.
eferences expand, with

s in northern QId will use

g in mangroves and paperbark
geftsalong the western and southern

rainforest - gallery forests interfaces, and birds have been re
swamps.” (Commonwealth of Australia, 2015). Such habitat is
extents of the Project Area; however, the Development F
considered ‘important habitat’ for the species.

The Project will retain the majority of the existif
fringes of the Project Area. As such, it will
the Satin flycatcher (noting that the Project
does not support what is considered ‘imp0
birds listed as migratory species /u-m @

been subject to previous modification and therefore
tat’ in accordance with the Draft referral guideline for 14
C Act [Commonwealth of Australia, 2015]).

n

Result in an invasive
species that is harmful to
the migratory species
becoming established in an
area of important habitat for
the migratory species, or

Unlikely.

Invasive species
invasive vines of

ic known threat to the Satin flycatcher include the Black Rat (Rattus rattus) and
itat (i.e. rubber vine Cryptostegia grandiflora). Such species (i.e. Lantana and
Black rat) are G shed within the Project Area and surrounds; as such, the Project could not
n.

result in t@@

Seriously disrupt the
lifecycle (breeding, feeding,
migration or resting
behaviour) of an ecologically
significant proportjon o

)
q

>
act Area does not contain an ecologically significant proportion (i.e. 1,700 individuals) of a

agn of the Satin flycatcher in accordance with the guidance provided in the Draft referral guideline for
ds listed as migratory species under the EPBC Act (Commonwealth of Australia, 2015).

GO

NN\
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Satin flycatcher (Myiagra cyanoleuca)

Significant Impact Criteria Impact Assessment
population of a migratory ()
species. \ O )')
f he Satin flycatch @ v
c ion: — . anificant i ton t " ¢ .
onclusion: The Project is unlikely to have a significant impact on the Satin flycatcher /.\\ 1
LR\ =4

O\@@/@W .
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