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This Comprehensive Koala Plan of Management (CKPoM) has
been prepared by Dr Stephen Phillips (Biolink) with support
from Alexandra Cave (Campbelltown City Council).

Dr Stephen Phillips is the Managing Director of Biolink
ecological consultancy. He is a professional wildlife ecologist
and former university lecturer with over 35 years of experience
in all facets of natural area management, from the investigation
and planning of new conservation areas to the design of
specialised survey programs for threatened plants and

animals.

Stephen is an internationally acknowledged authority on

the ecology, conservation and management of koalas, has
spoken at national and international conferences and written
popular articles, book chapters and scientific papers, the latter
published in various conference proceedings and journals
such as Pacific Conservation Biology, Australian Mammology,
Biological Conservation, Australian Journal of Botany,
Australian Zoologist, Wildlife Research and Conservation
Biology.

Other contributors

Preparation of this document has benefited from input and
discussions with the Koala Management Project Reference
Group (PRG), and internal workshops with Campbelltown City
Council (Council) Environment and Planning staff. A series

of formal PRG meetings that included relevant stakeholder
groups were held during the course of the development

of this Plan. Key members of the PRG included: Andrew
Spooner, Renee Winsor, Angela Taylor, Alexandra Cave, Jeff
Burton, Graham Pascoe and Troy Lessels (Campbelltown City
Council), Associate Professor Robert Close (Western Sydney
University), Pat Durman (Macarthur Branch of the National
Parks Association), Lou Ewins and Deborah Ashworth (NSW
Office of Environment and Heritage), Kate Carter (NSW Rural
Fire Service), Michelle Dellagiacoma (NSW Department of
Planning and Environment) and Vickii Lett (NSW National Parks
and Wildlife Service and WIRES).

Others who have assisted during the course of the project
include Dr David Phalen and Dr Hamish Baron (University
of Sydney), Mike Roache and Kylie Madden (Office of
Environment and Heritage), Martin Smith (NSW National
Parks and Wildlife Service), Scott Hetherington (Tweed
Shire Council), Dr John Callaghan (Biolink) and a number
of individuals associated with local wildlife rescue groups,
including WIRES and Sydney Wildlife.

This document considers an underlying koala habitat study
undertaken by Eco Logical Australia (Ward, 2014) with funding
provided by the NSW Office of Environment and Heritage.

This CKPoM also acknowledges the following contributions
including koala records from the Western Sydney University
research database as collected by Associate Professor Robert
Close, and wildlife history spatial data provided by the NSW
Rural Fire Service (RFS).
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Definitions
and acronyms

BoS
APZ
CLEP
CKPoM

Core koala habitat

Council
DBH

DA

DCP

DoD
DotE
DoPE
ECA
EIANZ
EP&A Act
EPBC Act
IKPoM
IUCN
KAAR
KMA
KMC
KMPRG
KFT

KTP

Assessment of Significance under the NSW TSC Act

Asset Protection Zone

Campbelltown Local Environmental Plan 2015

Comprehensive Koala Plan of Management prepared under SEPP 44

is any parcel of land that is either wholly or partly identified under SEPP44 to contain a resident
population of koalas, evidenced by attributes such as breeding females (that is females with young)
and recent sightings of and historical records of a population;

a) as identified in Figure 5.1 of this Plan, or
b) any other land identified as such by other processes arising from the Plan (such as a KAAR).

Campbelltown City Council

the diameter at breast height of a tree (when measured at a trunk height of 1.3 m off the ground)
Development Application

Development Control Plan

Commonwealth Department of Defence

Commonwealth Department of the Environment

NSW Department of Planning & Environment

Ecological Consultants Association of NSW

Environment Institute of Australia and New Zealand

NSW Environmental Planning and Assessment Act, 1979

Commonwealth Environment Protection and Biodiversity Conservation Act, 1999
Individual Koala Plan of Management prepared under SEPP 44

International Union for Conservation of Nature

Koala Activity Assessment Report

Koala Management Area

Koala Management Committee

Koala Management Project Reference Group

Koala Food Tree; which for the purpose of this Plan is required by the DoPE to be consistent
with Schedule 2 of SEPP44* (for the purposes of identifying potential koala habitat), and includes:

« Forest Red Gum Eucalyptus tereticornis

« Grey Gum E.punctata

- Broad-leaved Scribbly Gum E. haemastoma
« Manna Gum E. viminalis

*Refer to Appendix E for more information regarding the classification of KFTs and PKFTs.

Key Threatening Process under the NSW TSC Act
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LEP Local Environmental Plan

LCAMP Local Companion Animals Management Plan under the Companion Animals Act, 1998
LGA Local Government Area
Major development a DA that relates to the subdivision of a single lot of land into > three lots and/or requires the removal of

three or more (P)KFTs for each hectare of assessable land to which the DA relates.

Minor development a DA that relates to the construction of a single residential dwelling and/or the subdivision of land into
< two lots and/ or requires the removal of no more than two (P)KFTs for each hectare of assessable
land to which the DA relates

MNES Matters of National Environmental Significance under the EPBC Act

MOU Memorandum of Understanding

Native vegetation any species of tree or shrub endemic to NSW

NPW Act NSW National Parks and Wildlife Act, 1974

NPWS NSW National Parks and Wildlife Service

OEH NSW Office of Environment & Heritage

PKFT Preferred Koala Food Tree; which for the purpose of this Plan includes the following species (in

addition to listed KFTs) that are recognised as important food trees for the Campbelltown LGA*:
« Blue-leaved Stringybark E. agglomerata

« Woolybutt E. longifolia

« Grey Box E. molucanna

*Refer to Appendix E for more information regarding the classification of KFTs and PKFTs.

Potential koala habitat isany area of native vegetation where the trees of the types listed in Schedule 2 of SEPP44 (KFTs)
consitute at least 15% of the total number of trees in the upper or lower strata of the tree component;

a) as identified in Figure 5.1 of this Plan, or
b) any other land identified as such by other processes arising from the Plan (such as a VAR).

RFS NSW Rural Fire Service

RMS NSW Roads & Maritime Services

SAT Spot Assessment Technique

SEE Statement of Environmental Effects

SEPP44 State Environmental Planning Policy No. 44 (Koala Habitat Protection)

Shelter tree Tree species known to be preferentially utilised by koalas in the Campbelltown LGA for roosting or

thermoregulatory purposes:
- Turpentine Syncarpia glomulifera
« Brush Box Lophostemon confertus

Significant koala activity a SAT-derived koala activity level of 10% or greater as identified through a KAAR
SIS Species Impact Statement under the NSW TSC Act

SLA Strategic Linkage Areas; being important areas of core (and potential) koala habitat that support major
movement corridors for koalas across the Campbelltown LGA as illustrated by Figure 5.3 of this plan

Stadia-metric survey asurvey showing the precise location of an object, in this case a (P)KFT or a shelter tree
Suitably qualified an individual with post-graduate qualifications in koala ecology and/or demonstrable work

experience that includes publication of works on koala ecology in peer-reviewed scientific literature
and/or accreditation as a koala specialist by Council and/or a professional body such as the EIANZ

Sydney Wildlife Sydney Metropolitan Wildlife Services Inc

TSC Act NSW Threatened Species Conservation Act, 1995

VAR Vegetation Assessment Report

WIRES NSW Wildlife Information, Rescue and Education Services
WSU Western Sydney University
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PREAMBLE*‘ A"

EXECU TIVE
SUMMARY '

The koala (Phascolarctos cinereus) has suffered a dramatic
decline in numbers and distribution since the arrival of
Europeans, aspects of which have included hunting for the fur

trade in the late 19th and early 20th centuries. Even though the

fur trade ceased in the late 1930s, millions of koala pelts were
exported over a 50 year period preceding this date (Fowler,
1993).

Many koala populations in NSW now survive in fragmented
and isolated habitat, while some areas in which koalas remain
more common are increasingly subject to ongoing pressures,
in particular clearing for agriculture, logging and urban
expansion.

The koala is listed as ‘Vulnerable’ to extinction under the
NSW Threatened Species Conservation Act, 1995 (TSC Act)
because of declining numbers and habitat. In 2008, the State
Government approved the NSW Recovery Plan for the koala
under Part 4 of the TSC Act, which identifies actions to be
taken to ensure the long-term viability of the koala in nature,
and the parties who are responsible for undertaking these
actions. These actions include:

+ habitat management
+ community education
« monitoring, research and mapping.
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Campbelltown has one of the last known koala populations in the
Sydney region and was identified in the approved recovery plan
as a priority area for preparation of a Comprehensive Koala Plan of
Management (CKPoM). The conservation of koalas and their habitat
within parts of the Campbelltown Local Government Area (LGA)
has long been of interest to the local community. This interest has
resulted in a number of scientific studies focused on koala habitat
use, distribution and abundance, movement patterns, planning
and welfare issues. The historical clearing of fertile plateau land for
agricultural and then urban development, resulted in remnants

of the Campbelltown LGA’s koala population persisting on lower
carrying capacity habitat on the plateau/gorge-land interface.

A series of major fires in the latter part of the 20th century and

in particular from 1955 to 1975 are considered to have further
diminished the local population. While a detailed population
estimate remains to be determined, and in the light of evidence
indicating that koala numbers have increased in recent decades,
the total population size is likely in the order of no more than 170
individuals as at the time this CKPoM was being prepared.

State Environmental Planning Policy No.44 - Koala Habitat
Protection (SEPP44) came into effect in 1995 with the aim of
reversing trends in koala population decline by encouraging better
management of habitat that supports the species. The principal
aim of SEPP44 is to ‘encourage the proper conservation and
management of areas of natural vegetation that provide habitat
for koalas to ensure a permanent free-living population over their
present range and reverse the current trend of koala population
decline. SEPP44 is a prescribed consideration under the NSW
Environmental Planning and Assessment Act, 1979 (EP&A Act) for all
development applications (DA) that may impact on koalas or their
habitat.

One of the proposed ways of achieving the stated aim of
SEPP44 is for a CKPoM to be prepared for part or all of an LGA
so as to enable a consistent, landscape-based approach to
matters relating to how koalas and their habitat are managed.
The Campbelltown CKPoM has been prepared in accordance
with the provisions of SEPP44, and provides a strategic
approach to the protection, management and restoration of
koala habitat for the entire LGA. Compliance with the CKPoM
will constitute compliance with the provisions of SEPP44. The
documentation that follows is intended to function as a CKPoM
for the whole of the Campbelltown LGA and is comprised of
two key parts:

1. Part A (Background Information) initiates the CKPoM process
by placing koalas, humans and the habitat they share into an
appropriate Commonwealth, State and Local Government
planning context. This section explains how the different levels of
governance work and how the balance between a growing human
population and that of the natural environment ideally remains
balanced through frameworks such as Local Environmental Plans
(LEPs). Also detailed are the legislative interactions intended to
afford protection to biodiversity elements of the Campbelltown
LGA, with particular emphasis on koalas and their habitat. The
recent listing of koalas as a threatened species for purposes of
the Commonwealth Government'’s Environmental Protection and

Biodiversity Conservation Act, 1999 (EPBC Act) is particularly relevant

given its capacity in the context of ‘important’ koala populations to
potentially over-ride State legislation.

2. Part B (Working Provisions) establishes the statutory
framework for future koala management by recognising
important areas of core koala habitat, where management
actions can be focussed to assist implementation of a long-
term, sustainable management regime. A voluntary mechanism
to create a network of Strategic Linkage Areas (SLAs) is also

put forward with a view to enhancing connectivity both within
areas of potential and core koala habitat, and across the
broader Campbelltown LGA over time.

Several new mechanisms to assist control of development
outcomes within areas of potential and core koala habitat are
also established in Part B. One important part is the way in
which areas of native vegetation in the LGA are assessed for
potential koala habitat through the requirement for a Vegetation
Assessment Report (VAR). In areas of potential koala habitat,
koala population assessment procedures are standardised

to ensure that best practice measures are applied to identify
core koala habitat through the requirement for a Koala Activity
Assessment Report (KAAR). Through this process, Council’s
Planners are supplied with information in a standardised way
that enables interaction with other elements of the CKPoM’s
assessment and determination process. Also detailed in the
document, are compensation and offsetting mechanisms
arising from the loss of Preferred/ Koala Food Trees ((P)KFTs)
and shelter trees, to assist the undertaking of koala habitat
rehabilitation works on private and public lands which are
being managed for conservation purposes. In terms of the
decision making process, the CKPoM also defines Council’s
discretionary capacity in terms of dealing with non-conforming
development proposals. Subject to considerations relating

to the numbers of (P)KFTs that may need to be removed, the
Plan also makes a distinction between ‘major' and 'minor’
development, with the intent to streamline the planning and
approval process for single residential dwellings and small
subdivision applications.

Part B also establishes procedures by which the Campbelltown
koala population will be monitored over time, and how the
efficacy of the CKPoM will be regularly reviewed and updated.
Also identified, are mechanisms to assist broader community
engagement with the conservation of koalas and their habitat,
matters requiring further research and the need for better
networking and engagement between Council and relevant
stakeholders.

Memorandums of Understanding (MoU) relating to the need
for greater collaboration between Council and agencies

such as the Commonwealth Department of Defence (DoD),
NSW Office of Environment & Heritage (OEH), NSW National
Parks and Wildlife Service (NPWS), NSW Rural Fire Service
(RFS) and NSW Roads and Maritime Services (RMS) are also
envisaged; as these bodies are recognised as having key roles
to play in terms of collectively working towards the CKPoM'’s
stated objective of assisting in the long-term maintenance and
sustainable management of a permanent, free living koala
population in the Campbelltown LGA.

Campbelltown Comprehensive Koala Plan of Management 2018 09
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PART A

BACKGROUND
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These issues are not unique to the Campbelltown LGA, although

the potential extent and severity of the associated impacts of
habitat loss/modification and vehicle-strike have become more
apparent in recent years as koala numbers have slowly recovered

to now reoccupy some of their former range in the east of the LGA.
While a number of actions have been taken by Council and other
stakeholders to address some issues, it is clear that further measures
will be required if the potential for the population to be sustainably
managed over the long-term is to be achievable. Indeed, such a goal
will require actions that:

(i) facilitate and encourage coordinated action across all levels of
governance

(i) effectively resource Council to enable it to be the lead
agency in terms of implementing required management
actions on lands under its governance

(iii) ensure that best practice koala habitat and population
assessment procedures are applied

(iv) adequately inform and engage all sectors of the community
in the processes of sustainable koala management.

1.1 The planning area

This document functions as a CKPoM for koalas and their
habitat in the Campbelltown LGA south-west of Sydney, NSW.
Including areas of the National Parks and Wildlife Services
(NPWS) estate that are otherwise exempt from SEPP44,

the Campbelltown LGA covers a total area of 311.66 square
kilometres (31,166ha), approximately half of which has been
mostly cleared and is bounded to the southwest by the
Nepean River and by the Georges River to the northeast. The
M5 South-West Motorway passes through the north western
section of the Campbelltown LGA.

The following information is primarily derived from the work of
(Callaghan et al 2005).

1.1.1 The human environment

The Campbelltown LGA has grown from a country locality
supporting a small population of less than 1,000 people in
the latter part of the 19th century, to an urban centre now
supporting more than 150,000 residents. Until the 1950s,

the LGA comprised of small farms located around the urban
landscape of Campbelltown with emerging urban villages
expanding out from railway platforms at Glenfield, Macquarie
Fields, Ingleburn, Minto, Leumeah and Menangle Park. During
the 1960s, all of the villages except Menangle Park were
expanding and a planned satellite city concept guided urban
development which joined Leumeah to Campbelltown and
developed the suburbs of Bradbury and Ruse.

In the 1970s, Campbelltown became a growth corridor in the
planned urban expansion of Metropolitan Sydney under the
Sydney Region Outline Plan 1970 — 2000 and the New Cities
of Campbelltown — Camden — Appin Structure Plan. The
New Cities Structure Plan identified sensitive environmental
land adjacent to the Georges River, together with vegetated
corridors joining the river and its tributaries. The identified
land, which is adjacent to the Campbelltown urban area from
Glenfield south to St Helens Park, was identified as Regional
Open Space. A majority of the Regional Open Space has been
acquired by the NSW Government for conservation purposes
and further management options are being considered.

Today, the Council LGA is home to more than 150,000 people
who occupy diverse housing from low density to medium
density and limited high rise residential apartments, in the
suburbs and centres. Dispersed lifestyle housing opportunities
occur in the rural-residential areas fringing the suburbs and
centres, while a small number of people reside on rural

holdings (CLEP, 2015). The current landuse zonings that apply
across the LGA areillustrated in Figure 1.1.

Embedded in the matrix of sensitive environmental lands

are the plateau landscapes of Wedderburn, Kentlyn and

Minto Heights. These plateau areas have a long history of
agricultural use which has been followed in more recent years
by subdivision for rural residential purposes, so the sustainable
management of koalas, agriculture and rural-residential
lifestyles is a key focus of this plan. Elsewhere arguably less
sensitive land from Macquarie Fields south to St Helens Park
has been zoned Scenic Protection with a two ha standard

for subdivision and erection of houses, as have other largely
forested areas to the west and south of Campbelltown City. In
contrast, the greater proportion of forested lands to the east is
under the control of the DoD’s Australian Army’s Holsworthy
Barracks.

Overall, this pattern of land tenure and use means that controls
on koala habitat vary throughout the LGA in response to
differing legislative requirements that inter alia affect such
things as planning, bushfire management and the clearing

of native vegetation; most importantly however it also means
that meaningful koala conservation and management is a
responsibility shared across the entire community and relevant
stakeholders.

Campbelltown is a developing regional centre, and significant
future projected growth pressure is anticipated for the region.
Forward projections by the Department of Planning and

pbelitown Local Environmental Plan 2015 - "effective 11 March 2016

Zoning Map
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Figure 1.1: Campbelltown City Couuncil LGA land-use
zoning map (CLEP, 2015)
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Environment (DoPE) indicate that Campbelltown'’s population

is set to increase by close to 50% in the next 15 years (DoPE,
2014). Therefore, in addition to the fundamental need to provide
quality assets and infrastructure to ensure that the city can

cope with a range of future challenges, the identification and
protection of important biodiversity conservation values in the
LGA (such as core koala habitat) is imperative to ensure
long-term, sustainable planning outcomes.

1.1.2 The natural environment

a) Topography and geomorphology

The Campbelltown LGA consists predominately of sandstone
and plateau landscapes, the eastern and southern parts
deeply dissected by gorges associated with O'Hare’s, Williams,
Stokes and Pheasants Creeks and the Nepean, Woronora

and Georges Rivers. Elevations within the Campbelltown LGA
range from approximately 100m above sea level in the gorges
to 240m above sea level on the plateau.

The east and south of the Campbelltown LGA are characterised
by Hawkesbury Sandstone geology and geomorphology

with steep, cliffed benches along the Georges River, and
stepped platforms exposing prominent interbedded shale
layers associated with O'Hare’s and Pheasants Creeks. On

the plateau tops, transitional beds of shale and sandstone

are common and are exposed in some areas to produce an
impervious layer with associated ‘hanging swamps'. In the
western and northern sections of the LGA, the landscape

is dominated by gentle undulating rises associated with
Wianamatta Shale formations. Floodplain landscapes,
including the southern section of the Cumberland Plain, occur
in the north and west.

Soil types within the LGA range from yellow earths, sandy
skeletal podzols and red podzols associated with plateau
formations to brown, red and yellow podzols and prairie soils
on the Wianamatta Shales. The yellow earth soils are generally
confined to residual plateau tops where the underlying strata
are composed of lightly cemented, quartz rich sandstone.

The podzols have clay subsoil as a result of weathering of the
underlying shale, claystone or siltstone with the red podzols

developing from material with an iron rich component.

b) Climate

The climate of Campbelltown can be described as temperate
with warm to hot summers (maximum temperatures in excess
of 30 degrees) and cool to mild winters. The LGA typically
experiences its wettest periods in January - February and June
with average annual rainfall in the range of 700 to 900mm.

c) Flora and fauna

Land units in the western and north western parts of the LGA
include scattered trees and remnant stands of eucalypt forest
and woodland communities. In the southeast, the vegetation
is predominantly woodland with Blue-leaved Stringybark
(Eucalyptus agglomerata) and Red Bloodwood (Corymbia
gummifera) the dominant canopy species. Grey Gum

(E. punctata) becomes dominant where interbedded lenses of
shale occur, but is replaced as the dominant canopy species
by Blackbutt (E. pilularis) where sandstone outcrops occur.

To the south, the vegetation changes to one dominated by
Scribbly Gum (E. racemosa), Red Bloodwood (C. gummifera)
and Blue-leaved Stringybark (E. agglomerata). Narrow-leaved
Apple (Angophora bakeri) occurs as a dominant lower-stratum
tree on some easterly aspects. Other land units support wet
heathlands under a woodland canopy of Sydney Peppermint
(E. piperita), Smooth-barked Apple (A. costata) and Red
Bloodwood (C. gummifera), interspersed with pockets of
Whip-stick Mallee Ash (E. multicaulis).

Historical accounts indicate that the Campbelltown area once
supported a rich and diverse fauna assemblage. Despite

the loss of some species over time since settlement, more
than 330 fauna species have been recorded within the LGA.
Forty-four of these species are listed as threatened under
the TSC Act, 16 of which are also listed under the EPBC Act.
Many of these species also have global significance, and are
listed on the IUCN Red List for Threatened Species. Iconic
threatened species found in the LGA range from the tiny
Red-crowned Toadlet (Pseudophryne australis) to the Giant
Burrowing Frog (Helioporus australiacus) and Broad-headed
Snake (Hoplocephalus bungaroides), Glossy Black Cockatoo

Campbelltown Comprehensive Koala Plan of Management 2018
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(Calyptorhynchus lathami), several species of micro-bat and of
course, the koala (P. cinereus).

1.2 Statutory context

Interest in the management of koalas is reflected by a range
of Commonwealth and State-based statutory measures

that are intended to minimise impacts on koalas and their
habitat. A brief overview of the legislation at work within the
Campbelltown LGA is provided below.

1.2.1 Commonwealth legislation

a) Environment Protection and Biodiversity Conservation
Act 1999

The koala is listed as a Vulnerable species throughout NSW for
purposes of this legislation. In order to assist the conservation
of important populations, the EPBC Act has the ability to
over-ride the majority of State legislation. For EPBC Act
purposes, the Campbelltown koala population readily

meets two criteria required for identification as an important
population, these being:

- it is a key source population either for breeding or
dispersal

« it is a population necessary for maintaining genetic
diversity.

Some large-scale DA/re-zonings that have the potential to
impact on koalas and/or their habitat within the LGA may
require referral to the Commonwealth Government as a
consequence of the EPBC Act listing; Significant Impact
Guidelines (DotE, 2013) are available to assist this process, as
are referral guidelines for the vulnerable koala (DotE, 2014).

b) Defence Act 1903

This legislation governs the management of Commonwealth
lands comprising those areas of the Holsworthy Barracks

that fall within the Council LGA. Unless otherwise exempted
from compliance by discretionary powers of the Minister, all
infrastructure and capability projects, operations, training
exercises, research trials, other projects and even maintenance
activities potentially constitute ‘actions’ for the purposes of the
aforementiod EPBC Act. Defence must not undertake actions
that cause a significant impact on Commonwealth Matters of
National Environmental Significance (MNES) without obtaining
approval from the Federal Minister for the Environment.

1.2.2 State legislation

a) Threatened Species Conservation Act 1995

The koala is listed as Vulnerable to extinction throughout NSW
for purposes of this legislation.

As a consequence of TSC Act links to other legislation such as
the EP&A Act (see below), the potential for negative impact up
koalas must be assessed by way of what is generally known as
a 7 - part test or Assessment of Significance (AoS). A Species
Impact Statement (SIS) will be required for any DA and/or
rezoning that the AoS determines as having the potential for a
significant impact on a local population of koalas.

The NSW Recovery Plan for the Koala (DECC, 2008) has been
prepared under the TSC Act, and outlines conservation actions
being undertaken in NSW to support the koala.

The Commonwealth government considers the protection of
threatened species and it's habitat to be primarily each State's
responsibilty. A draft approval bilateral agreement provides
for accreditation of NSW processes for approval of proposed

actions that would otherwise be assessed by the Australian
Government for approval under the EPBC Act. Only one
decision including conditions on approval is made by NSW,
accounting for State matters and Commonwealth MNES.

b) Environmental Planning & Assessment Act 1979

The EP&A Act sets out the laws under which planning in
NSW takes place. The main parts of the EP&A Act that
relate to development assessment and approval are Part
4 (Development Assessment) and Part 5 (Environmental
Assessment).

The EP&A Act also makes provision for the creation of
environmental planning instruments which provide for the
protection of koala habitat, including State Environmental
Planning Policies (SEPPs), Local Environmental Plans (LEPs)
and Development Control Plans (DCPs).

Within the Campbelltown LGA, those planning instruments of
particular relevance to koalas include:

« State Environmental Planning Policy No. 44 (Koala Habitat
Protection)

SEPP44 “aims to encourage the proper conservation and
management of areas of natural vegetation that provide habitat
for koalas to ensure a permanent free-living population over
their present range and reverse the current trend of koala
population decline:

(@) by requiring the preparation of plans of management before
development consent can be granted in relation to areas of
core koala habitat, and

(b) by encouraging the identification of areas of core koala
habitat

(c) by encouraging the inclusion of areas of core koala habitat
in environment protection zones”.

Under SEPP44:

"Core koala habitat" means an area of land with a resident
population of koalas, evidenced by attributes such as breeding
females (that is, females with young) and recent sightings of
and historical records of a population.

"Potential koala habitat" means areas of native vegetation
where the trees of the types listed in Schedule 2 constitute

at least 15% of the total number of trees in the upper or lower
strata of the tree component.

Clause 6 only applies to land in relation to which a DA has been
made that has an area (or together with any adjoining land in
the same ownership) of more than 1 ha. Clause 5 excludes land
dedicated or reserved under the National Parks and Wildlife
Act, 1974 (NPW Act), such as Dharawal National Park. In order
to give effect to the aims of the SEPP44, Clause 15 provides
that LGAs listed in Schedule 1 of the SEPP (which includes
Campbelltown) should:

(@ survey the land within its area so as to identify areas of
potential and core koala habitat
make or amend a local environmental plan:

(i) toinclude land identified as a core koala habitat within an
environmental protection zone

(ii) toidentify land that is a core koala habitat and apply special
provisions to control the development of that land

(c) give consideration to preparing an appropriate
development control plan for land that is or adjoins an area
of core koala habitat.

Campbelltown Comprehensive Koala Plan of Management 2018
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Under Clause 6 of SEPP44, Local councils cannot approve
development on lands greater than Tha without an investigation of
potential and where warranted, core koala habitat as described in
Clause 7 and 8. The Department of Planning Circular No. B35 guides
councils through the process of addressing koala conservation
through either Individual Koala Plans of Management (IKPoM) for
small, localised developments, or CKPoM that apply to part or the
whole of a LGA. A ssite-specific IKPoM must accompany any DA
where core koala habitat is found to occur. However, if a CKPoM has
been approved for the area, then individual DAs no longer need to
include an IKPoM - as long as the DA is not inconsistent with the
requirements of the CKPoM. In this way, the adoption of a CKPoM
effectively streamlines the process for proponents applying to
undertake development in areas of core koala habitat. However, an
applicant may still prepare an IKPoM if they so choose.

Clause 10 states that a council must take into consideration the
guidelines made by the Director-General, DPE. Appendix B
sets out how this Plan has addressed these guidelines.

- State Environmental Planning Policy (Exempt and Complying
Development Codes), 2008

This CKPoM identifies areas of core koala habitat within the
Campbelltown LGA. Areas of core koala habitat are considered
to constitute both 'environmentally sensitive areas' and
‘ecologically sensitive areas' (Clause 1.17A, 1.19 of the Codes
SEPP) due to the high biodiversity significance associated

with important threatened species breeding habitat pertaining
to the local koala population. Subsequently, these Clauses
prevent complying development from being carried out on land
identified as being located within an area of core koala habitat.

Furthermore, Section 6.4.5 of this Plan specifies fencing
requirements, and applies to fences subject to the Exempt
Development Codes (Clause 2.34, 2.36 and 2.38 of the Codes
SEPP); which requires fencing:

"if it is located in a core koala habitat or potential koala habitat
within the meaning of SEPP44 or in a movement corridor used
by koalas - be constructed or installed in accordance with any
relevant council policy or guideline under that Policy."

- Draft Campbelltown Local Environmental Plan 2015

In response to the State Government’s requirement for all

NSW councils to adopt new planning controls based on
state-wide standards, Council has prepared a Campbelltown
Local Environmental Plan 2015 (CLEP 2015). Formerly known

as the Draft Campbelltown Local Environmental Plan, 2014, the
CLEP 2015 has now been finalised with its publication on the
NSW Legislation website in December 2015, and gazetted in
March 2016.

The CLEP 2015 is a legal document that aims to control land
use and development across the Campbelltown LGA and
guides planning decisions, largely through the application of
land use zones and development controls.

The plan applies to most land in the Council area. It
consolidates and updates a wide range of existing planning
controls and introduces some new policy positions that
describe what development may be permissible in specific
locations. It sets out future growth, as well as environmental
and infrastructure goals for the city, and identifies what
landowners can do on their properties.

« Campbelltown (Sustainable City) Development Control
Plan 2014

The Sustainable City DCP is Council’s primary DCP; its specific
purpose is to provide more detailed provisions to supplement
the CLEP 2015 by promoting high quality development and
encouraging safe and livable environments.

Part 11 of the DCP sets out controls relating to the management
of native vegetation and wildlife habitat (flora and fauna),
including the requirement for koala habitat assessments.

c) Rural Fires Act 1997

The Rural Fires Act 1997 effectively created the NSW Rural Fire
Service (RFS) and its associated command structure. Among
other things, the objects of this legislation provide for the
protection of the environment by requiring its key management
focus (ie fire prevention, mitigation and suppression) to be
carried out having regard to the principles of ecologically
sustainable development as defined by Section 6 (2) of the
Protection of the Environment Administration Act 1991.

Because of the nature of bush fires and the danger they pose
to life and property, both managed and emergency bushfire
hazard reduction have legal priority. Environmental Planning
Instruments such as those referred to above cannot prohibit,
require development consent for or otherwise restrict activities
associated with bushfire planning and management. Similarly,
Part 5 of the EP&A Act does not apply to managed bushfire
hazard reduction work carried out on land other than excluded
land if:

(@) the work is carried out in accordance with a bushfire risk
management plan that applies to the land

(b) there is a bushfire hazard reduction certificate in force in
respect of the work and the work is carried out in
accordance with any conditions specified in the certificate

(c) the workis carried out in accordance with the provisions
of a bushfire code applying to the land specified in the
certificate.”

Similar legal over-ridings are in place in respect of the TSC Act
and the NPW Act.

« Bush Fire Environmental Assessment Code for NSW

The purpose of this Code is to provide a streamlined
environmental assessment process for use by issuing
authorities and certifying authorities in determining bushfire
hazard reduction certificates. The Code has been prepared
pursuant to sections 100J to 100N of the Rural Fires Act, 1997.
Section 4.5 of the Code sets out standards for the protection of
biodiversity, including determining the presence of threatened
species and management conditions set out in the Threatened
Species Hazard Reduction List. Under this list, the species
specific conditions outlined for koalas relate to the:

«  Use of fire: Low intensity fire only in areas formally identified
as koala core habitat or koala high use habitat

« Mechanical forms of hazard reduction: No tree removal.
+ 10/50 Vegetation Clearing Code of Practice 2014.

This Code of Practice under Section 100Q of the Rural Fires

Act, 1997 permits landowners within a 10/50 Vegetation
Clearing Entitlement Area to clear certain vegetation near their
homes, and enable residents to guard their homes against
bushfire with a minimum amount of red tape. In August 2015, a
review of the 10/50 scheme was conducted by the NSW RFS,
DoPE and OEH, and the Code of Practice was amended in
September 2015 to incorporate the 30 recommendations made
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in the final report.
«  The Rural Fires Amendment (Bush Fire Prevention) Bill 2015

This Bill amends the Rural Fires Act 1997 to make provision
with respect to bushfire hazard reduction work and vegetation
clearing work associated with the 10/50 Vegetation Clearing
Code of Practice. Under the Code, land parcels (lots) which are
wholly or partly mapped within core koala habitat as identified
in CKPoMs, are now excluded from the operation of the 10/50
scheme meaning tree clearing measures associated with the
Code of Practice cannot be applied . However, it should be
noted that core koala habitat as identified in approved IKPoMS
are not excluded from the operation of the Code of Practice.

d) Companion Animals Act 1998

The Companion Animals Act 1998 requires dogs to be
under the control of a competent person when in public
places they should not be permitted to roam and/or attack
other animals including native wildlife, such as koalas. In
practice, enforcement of these key aspects of the Act can be
problematic.

The Act provides for the preparation of a Local Companion
Animals Management Plan (LCAMP), to enable a council to
fulfil its responsibilities under the Act by determining relevant
objectives and priorities along with a clear program of
implementation.

e) Local Government Act 1993

The Local Government Act, 1993 requires Council to have in place

an Integrated Planning and Reporting Framework to ensure that
Council operations and strategic planning are meeting the needs

of the community. Among other things, budgetary items such as
those arising from nominated actions in the Plan must be sanctioned
within this framework before they can be actioned. Within this
framework, Strategy 1.2 under Council’s Delivery Program 2012-2016
and Operational Plan 2015-2016 (Strategy 1.2.1) commits to the
development and completion of a CKPoM.

f) Roads Act 1993

Among other things, the Roads Act 1993 regulates the carrying
out of activities on public roads, including those managed by
Local Government authorities. Section 88 in Division 3 of this
Act enables Council to lop or remove any tree (including a (P)
KFT) that is growing in or overhanging a road reserve, and
exempts them from the need to consider any other State Act or
law to the contrary.

g) National Parks and Wildlife Act 1974

Under the NPW Act, the Director-General of NPWS is
responsible for the care, control and management of all
national parks, historic sites, nature reserves, reserves,
Aboriginal areas and state game reserves.

The Director-General is also responsible under this legislation
for the protection and care of native fauna and flora (including
koalas) and Aboriginal places and objects throughout NSW.

1.2.3 Legislative overview

A review of relevant legislation confirms an extensive
framework of legal protection afforded to koalas and their
habitat on which long-term sustainable management of the
Campbelltowns koalas can be based. However, current land
use zonings (other than environmental protection areas) do
not accurately reflect their value as koala habitat. Hence, there
is a need for consistency and coordination of actions at all
levels of governance, planning and management if a long-term
sustainable future for the koalas in the Campbelltown LGA is

to be realised. The Plan that follows is intended to provide the
basis for this, but it needs to be well coordinated. While Council
is arguably best placed to co-ordinate orderly implementation,
it also needs both resources and cooperation to achieve this
outcome.
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2.4. Commencement date

(i) The Plan was adopted by resolution of Council at its Ordinary
Meeting held on 13 December 2016, and approved by the Secretary
of the DPIE (previously DoPE) on 30 July 2020.

(if) Council shall incorporate a clause that activates the

approved provisions of the Plan for purposes of any LEP that
covers all or part of the area to which the Plan applies.

2.5. Relationship to other koala plans
of management

(i) The Plan does not supersede any other approved IKPoM
that has been prepared in accordance with SEPP44 and which
is currently in force on lands to which the Plan applies, unless
there is provision within that IKPoM for ongoing amendment
and/or revision, in which case relevant provisions of the Plan
must be applied and incorporated.

Figure 2.1: The Campbelltown City Council LGA - the land to which the Plan applies.
Note: the NPWS estate (Dharawal National Park) is otherwise excluded from the provisions of SEPP44.
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Fc Council will advise and work with landowners who will be
f&.’ encouraged to review their land management practices in light
. £ of the Plan, and examine the potential of their holdings to assist
0 with koala management and/or habitat rehabilitation measures.
i Q
| B Council will advise and work with developers to ensure
[y 1 'é | adoption of best practice measures to accommodate and/
i & or assist koala management in the context of development
l ™ proposals.
]
] "-r, % Council will assist the Campbelltown community to become
% h ¥ s more actively involved with the management effort through
, g participation in habitat regeneration/rehabilitation programs
| = and assisting licensed welfare activities, being better informed
+ p about koala management issues and increasing levels of
_':“ " " % vigilance and engagement with koalas.
| S .
’ )“; 4.2. Establishment of a koala
4 - o] management committee
\'l g? (i) Council shall establish a Koala Management Committee
f‘ T (KMQ) to assist with implementation of the Plan.
. m x
é’ (ii) Within the first six months following commencement of
‘% } the Plan, Council shall have drafted and adopted Terms of

| Reference for the KMC and arranged for the first meeting.

i

(iii) The Terms of Reference shall include the following:

.

+ minimum representation by Council, State Government,
RFS, Academia and a minimum of two persons from the
local community

4

a chairperson elected from the members who shall retain
that position for a period of no greater than 12 months

a minimum of three meetings a year for the first 5 years of
the Plan, and therafter as required but no less than twice a
year.

y

|

-1 ‘6,,,#

"Alexis" the Koala and bub at Smiths Cre

-

Keen to get involved? Become a Koalatown supporter!
Head to:

www.campbelltown.nsw.gov.au/CCC/BecomeAKoalatownSupporter
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5.1 Classification of potential koala
habitat

(i) For purposes of the Plan the term 'potential koala habitat'
means any area of native vegetation where the trees of the
types listed in Schedule 2 of SEPP44 (being KFTs) constitute
at least 15% of the total number of trees in the upper or lower
strata of the tree component;

a) asidentified in Figure 5.1 of the Plan, or

b) any other land identified as such by other processes
arising from the Plan (such as a VAR).
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5.2 Identification of core koala
habitat

(i) For purposes of the Plan, the term core koala habitat means
any parcel of land that is either wholly or partly identified under
SEPP44 to contain a resident population of koalas, evidenced
by attributes such as breeding females (that is females with
young) and recent sightings of and historical records of a
population;

a) asidentified in Figure 5.1 of this Plan, or

% Core Koala Habitat

Patential Koala Habitat

b) any other land identified as such by other processes arising
from the Plan (such as a VAR)'.

5.3 Review of koala habitat mapping

(i) Council will give consideration to the need to update the
mapping of areas of potential and core koala habitat with each
major review of the Plan.

1 Based on an assessment undertaken in accord with
methodology specified in Appendix B.

Figure 5.1: Extent of potential and core koala habitat across the Campbelltown LGA.

Note: The approximate extent of core koala habitat as evidenced by the presence of one or more koala records for
each of the three most recent koala generations 1994 - 2017 (Appendix F)
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5.4 Strategic linkage areas

At the landscape scale, local koala populations are
maintained by processes of recruitment and dispersal
from other populations in the general area. Koalas are

at their most vulnerable when on the ground travelling
between trees, hence safe movement of koalas across the
landscape can be facilitated by the presence of vegetation.

(i) A schematic illustration showing key koala Strategic Linkage
Areas (SLA) within the Campbelltown LGA is provided in Figure
5.3 of this Plan.

(i) Within the first three months of the Plan, Council and the
KMC will establish an ongoing process soliciting expressions
of interest from landholders with areas of core koala habitat
to have their land identified as part of a SLA that assists in
affording safe passage and movement corridors for koalas in
the LGA.

(ii) Subject to landholder permission and funding, where SLAs
occur across cleared land, revegetation of koala habitat, to at

least a Woodland standard (ie scattered trees/discontinuous
canopy cover) will be facilitated by Council.

(iii) Works associated with the establishment of additional
vegetation cover in SLAs may be funded from grant monies
obtained by landholders and/or Council.

(iv) The provision of grant monies referred to in (iii) will be
contingent on the landholder entering into a conservation
agreement or other restriction that functions to protect the
habitat on the land containing the SLA. Council will investigate
a range of financial and non-financial incentives to promote
conservation to encourage private landholders to actively
manage their lands for conservation purposes.

5.5 Section 149 Certificates

(i) Pursuant to Section 149(5) of the EP&A Act, Council may
include advice on such other relevant matters affecting the
land of which it may be aware. This could include information
on the presence of mapped areas of potential and core koala
habitat, and SLAs.

Maintaining koala habitat corridors and connectivity

SLA's are broadly identified as being important areas of koala habitat (comprising both core and potential) that support
major movement corridors for koalas across the Campbelltown LGA as identified in Figure 5.3 of this Plan.

The optimal average corridor width for koalas in Campbelltown has been calculated to be 425m, based on the home
range size requirements for female koalas in low carrying capacity landscapes (Biolink, 2017).

In early 2018, a strategic koala habitat corridor study was undertaken across the Campbelltown LGA, exploring specific
connectivity requirements for koalas in order to calculate the least-cost dispersal pathways for the population. The
results further informed local corridor planning for the Campbelltown LGA (Biolink 2018; Appendix G). These pathways

are illustrated in Figure 5.3 of this Plan.

Koala:atAirds. Photo courtesy of Newspix
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Strategic Linkage Areas

//) Core Koala Habitat
|:| Potential Koala Habitat
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Figure 5.3: Key koala SLAs identified for the LGA

Note: The approximate extent of SLA's have been independently validated through a GAP CLoSR analysis identifying
the least-cost dispersal pathways for koalas within the Campbelltown City Local Government Area (Appendix G)

Are you interested in restoring koala habitat on your property?

For more information, get in touch with Council's Natural Areas Team on
4645 4601 or email koalas@campbelltown.nsw.gov.au
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(i) The register must also include details of any lands with
an associated program of habitat restoration and/or
rehabilitation that is being undertaken as a consequence of
Part 8 of the Plan.

(i) A summary of items entered into the register must be
provided to each meeting of the KMC.

(iv) The register shall be available for public inspection at any
time during normal office hours.

6.2.2 Assessment and control standards

(i) A DA for any land the subject of Clause 6.1 above must
include an assessment of the proposed development against
the flowchart located in Figure 6.

(ii) Council cannot approve a DA that does not conform to the
required controls and standards arising from this part unless:
a) there are proven to be extenuating circumstances

b) the overarching objectives of the Plan are not unduly
compromised

¢) any proposed deviation has the support of the KMC.
6.2.3 Strategic linkage areas

(i) Council cannot approve a DA to which this section applies
unless it is satisfied that the proposal will not sever or otherwise
interfere with the movement of koalas within an identified SLA.

6.2.4 Rezoning applications

(i) A planning proposal pursuant to Section 55 of the EPA Act
should demonstrate consistency with this Plan so as to identify
the likely impact on koala habitat and populations of the type of
development to be facilitated by the rezoning.

6.3 Assessment of koala habitat

6.3.1 Vegetation Assessment Report

(i) A rezoning or DA must establish if the land being the subject
of the application contains any potential koala habitat by way of
a Vegetation Assessment Report (VAR).

(ii) As a minimum, the VAR shall include:

« adescription of the tallest stratum cover as well as details
of the species composition of each vegetation community

- achecklist of native vegetation species occurring in each
vegetation patch, including any isolated paddock trees on
partially cleared lands

- astadia-metric survey that identifies the precise location,
identity and dbh of all native vegetation proposed to be
removed and/or within 20m of the proposed development
footprint, including any proposed infrastructure, easements
and APZs

- amap of where (P)KFTs and shelter trees were recorded.
6.3.2 Koala Activity Assessment Report

(i) Subject to 6.3.2 (v) below, this section only applies to land
that is located outside the boundaries of mapped core koala
habitat as identified in Figure 5.1; and on which potential koala
habitat has been identified as a consequence of a VAR.

(ii) A DA for any land the subject of 6.3.2(i) must include a
Koala Activity Assessment Report (KAAR) for that land.

(iii) The KAAR must employ the methodology outlined in
Appendix B of the Plan.

(iv) The KAAR must be undertaken by a suitably qualified
person with relevant accreditations; being an individual
with post-graduate qualifications in koala ecology, and/or
demonstrable work experience that includes publication of
works on koala ecology in peer-reviewed scientific literature
and/or supported by membership with a professional body
such as the EIANZ or ECA.

(v) Council may also require a KAAR to be prepared for

any development within mapped core koala habitat identified
in Figure 5.1 - where detailed information on the distribution of
koala activity and movement is required to assist evaluation of
development design, and also reserves the right to have any
KAAR prepared pursuant to this section peer-reviewed.
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6.4 Development controls

6.4.1 Planning controls in 'core' koala habitat

(i) This section applies to all planning proposals, rezonings,
and DA's that relate to areas of core koala habitat.

6.4.2 Retention of (P)KFTs and shelter trees

For the purposes of this Plan, development has been classified
into 'minor' and 'major' development (see caption below).

(i) There shall be no removal of (P)KFTs or shelter trees as a
consequence of any new DA, beyond what is permissable
under the definitions for minor and major development.

(ii) The applicant must demonstrate to the satisfaction of
Council that the protection of all (P)KFTs and shelter trees are
consistent with the requirements of AS 4970-2009 (Protection
of Trees on Development Sites).

(iii) Retained (P)KFTs and shelter trees that occur within
residential allotments arising from the subdivision of land must
be protected by a covenant or other effective restriction on the
user on title of the land where appropriate.

6.4.3 Swimming pools

(i) All new swimming pools must incorporate a design
component such as a shallow ramp or other feature that

will enable egress by koalas; and/or a stout rope (> 50 mm
diameter), one end of which must be secured to a stable
poolside fixture, the other end of which must trail in the pool.

(i) Without contravening provisions of the Swimming Pools
Act 1992, fencing must also be of a type that prevents access
to the pool area by koalas (eg not be of timber or have timber
posts or have shrubs and trees within 1m of either side of the
fence that would allow koalas to climb over).

Is my DA classified as

‘minor’ or
‘major’ development?

Minor development means a DA that relates to
construction of a single residential dwelling, and/
or the subdivision of land into < two lots, and/or
requires the removal of no more than two (P)KFTs
for each hectare of assessable land to which the DA
relates.

Major development means a DA that relates to the
subdivision of a single lot of land into > three lots,
and/or requires the removal of > three (P)KFTs for
each assessable land to which the DA relates.

6.4.4 Domestic dogs!

(i) On any new residential lots arising from the subdivision of
land, the keeping of domestic dogs will be either:

a) prohibited by an effective restriction as to user on the title of
the land, or other suitable planning measure.

b) subject to a covenant; imposing a legal requirement to
install a dog-proof yard, whether the prospective owner has
the immediate intention of owning a dog or not. The yard
must not contain (P)KFTs or shelter trees, with a minimum
area of approximately 300m? around a residential dwelling
or part thereof. Yard-fencing must be a minimum of
1.8 m high and either be partially buried or have an
associated buried component to a minimum depth of 0.3m.
All gates into the enclosed area must be of the
same height and general structure as the yard-fence
and must have minimum clearance above ground to allow
for swinging of the gate, below which must be a solid
barrier (eg concrete) to deter digging.

(ii) The options referred to in 6.4.4(i) above must be either
registered and/or in place prior to the issuing of a CC.

6.4.5 Fencing

(i) Fencing of residential lots must not impede the movement of
koalas. Fences that are not supported by this Plan, include (but
are not limited to):

« colourbond panel fencing

- barbed wire fencing

+ solid brick fencing (>1m high)

- steelfencing (>30cm gaps between rails)

1 Excludes an “assistance animal” as defined for purposes of Part 6
of the Companion Animals Act 1998

Did you know...

Significant koala activity levels for the Campbelltown
population are those > 10%.

Ongoing evaluation of the significant use activity
level threshold in east-coast low density koala
populations has been assisted by the large data
sets collected by the NSW OEH from the south-east
forests of NSW. These data have unequivocally
established that activity levels below 10% are
associated with transient use (ie tree species /
faecal pellet associations appear random), whereas
those above 10% are not (ie pattern non-random
and associated with preferential utilisation of food
tree species typical of habitat use by individual
koalas with established home range patterns clearly
indicative of resident koala populations).
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6.4.6 Road design

(i) Road design standards and/or approved vehicle calming
devices (eg speed humps, roundabouts, chicanes and wildlife
activated signage) must be incorporated on any new roads
created through residential subdivision with a maximum speed
of 40km/hr.

(i) Outside of residential subdivisions, where new roads

or road upgrades are proposed that traverse areas of koala
habitat and are predicted to accommodate in excess of 1,500
vehicle movements/day, the following standards apply:

a) approved wildlife exclusion fencing must be installed along
both sides of the road, the lower half of which must be clad
with galvansied tin sheeting on the outside face.

b) round pipe koala-grids or other approved devices must be
installed at fence-ends and driveways and other access
points to prevent koala access to the road corridor.

¢) connectivity structures such as overpasses or
underpasses (comprising a minimum of 1.2m X 1.2m
reinforced concrete box culverts) must be installed at
regular intervals that approximate one structure per
250m of exclusion fencing.

(d) in areas where significant topographical or engineering
constraints exist, solutions are to be sought that do not

compromise the long-term viability of the koala population.

(e) detailed design in accordance with (i) and (ii) above must

be prepared in consultation with a suitably qualified person.

6.4.7 Protection of koalas from disturbance

(i) Clearing of native vegetation and/or earthworks as part of
any consent from Council must be temporarily suspended
within a range of 25m from any tree which is concurrently
occupied by a koala and must not resume until the koala has
moved from the tree of its own volition.

(ii) Any clearing of land must not commence until the area
proposed for clearing has been inspected for the presence of
koalas by a suitably qualified person, and approval given in
writing.

(iii) Approval to proceed with the clearing of vegetation in
accordance with this section is only valid for the day on which
the inspection has been undertaken.

(iv) The individual referred to in (ii) above, or a nominated
representative, must remain on site during any approved
clearing of vegetation. If clearing operations are being
undertaken concurrently in different sections of a property, a
suitably qualified person must be present in each section.

6.4.8 Planning controls in 'potential' koala habitat

In areas of potential koala habitat, consideration has been
given to relaxing development standards of the Plan as

they apply to areas of core koala habitat.

(i) This section applies to all planning proposals, rezonings,
and DA's that relate to areas of potential koala habitat.

(ii) for the purposes of Section 6.4.2 of the Plan, Council may
exercise discretion subject to the application demonstrating
to the satisfaction of Council that that retention of (P)KFTs

> 200mm DBH has been maximised and that the proposed
tree removal will not prejudice the overall vision, aims and
objectives of the Plan.

(iii) for the purposes of Sections 6.4.3 - 6.4.6 of the Plan,
Council may exercise discretion in terms of requiring the
development to conform.

(iv) Part 7 of the Plan applies to any DA being considered for
the purposes of this section.

:

fumiand bub at I-IeritaJe Heights Cxéscent in
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6.5 Non-conforming developments

In the event that extenuating circumstances beyond the
capacity of the Plan to resolve can be demonstrated,
some basis may exist for Council to consider modifying a

development proposal in such a way as to not compromise
long-term koala management objectives.

(i) This section applies to a DA relating to land to which this
Part applies and contains potential koala habitat.

(i) Notwithstanding the requirements of Section 6.4 and at the
discretion of Council, a DA for the subdivision of land for the
creation of three or more lots may be approved for enclaving
in such a way as to permanently exclude koalas by way of
fencing, koala-grids and gateways of a type that do not allow
koalas to enter the area.

(i) Any DA to be considered for enclaving must be
accompanied by a KAAR.

(iv) Areas of land where core koala habitat has been
established to be present by way of a KAAR; cannot be
included in any land that is proposed for enclaving.

(v) In considering any application for the purposes of this
section and only after consultation with the KMC, Council must
be satisfied that all options relating to conformity with Section
6.4 of the Plan have been explored and exhausted.

(vi) For the purposes of (v) above, the KMC must provide a
written response which must be considered by Council as part
of the assessment process.

(vii) Council may consequently consider approval of the
application subject to:

When submitting my DA, what
information do I need to provide
to Council?

a) All roads and pedestrian access ways entering the enclaved
area including suitable approved devices such as specially
constructed koala-grids' and gates to prevent koalas from
entering the area.

b) The design and specifications of the fencing,

koala-grids and/or gates referred to in (i) above being
designed in consultation with a suitably qualified and/

or accredited individual. Where the use of fencing is not
considered necessary, sufficient justification in writing must
be provided within the documentation supporting the DA.

¢) Lands on which the fencing is to be installed must be
managed in perpetuity by the proponent with access to
Council afforded by way of formal easement.

d) The original DA for development of land to be enclaved
providing the following plans to the satisfaction of Council:

- the precise location of the fencing
- details of conformity with (a) to (c) above.

e) The costs of providing and installing fencing, and
maintenance thereof must be met by the proponent. No
development works pursuant to a CC being provided, are to
be undertaken on the land to be enclaved, other than fencing
approved as a consequence of (vii) above until the fencing
referred to in (b) above is installed and operational.

(viii) Part 7 of the Plan applies to all lands that are within any
area to be enclaved.

(ix) The balance of lands relating the DA and which are not to
be enclaved, will be subject to the requirements of Part 6.4 of
the Plan.

1  Specifications to require use of 60mm tubular steel pipes at
200mm centres

Use the Development Assessment Flowchart in
Figure 6.1 to determine what information you are
required to provide to Council to support your DA.
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Is all, or part of the subject site located within the Campbelltown LGA ? é CKPoM does not apply
(Figure 2.1 of the CKPoM)

v

Does the DA:
= 3)  Apply to an area (either singly or in the same ownership) that has an area of < 1 hectare, an/or
b)  require no removal of vegetation

Application of
the Plan

R

Is the subject site identified — e—) Is the subject site — AVARs required

R as ‘core koala habitat’? identified as ‘potential (Section 6.3.1 of the CKPoM)
(Figure 5.1) koala habitat’?
(Figure 5.1)

y

A KAAR is required _ Does the site contain

(Section 6.3.2 of the CKPoM) >15% KFTs?

Does the KAAR identify koala
activity levels > 10%?

Koala Habitat Assessment

The DA is required to conform to The DA is required to conform to
a the planning controls for core the planning controls for potential
koala habitat koala habitat
(Section 6.4.1 of the CKPoM) (Section 6.4.8 of the CKPoM)

Yo

The applicant is to demonstrate
consideration of design

Does the DA require the removal of any (P)KFTs or shelter trees?
requirements contained within

 Assess the DA against the . ?(‘)’e;;?: i’;”g':;etor Section 11.4 of the DCP*, and
major” and ‘minor’ development pprop P ¥ outline how threats to koalas and

initions i that ali ith
definitions in the CKPoM measures that aligh wi their habitat will be mitigated on
the definition provisions

required for the scale of the
development?
(Part 7 of the CKPoM)

site. If vegetation is proposed to
be removed, the DA may be
subject to further offsetting
provisions under the NSW
Biodiversity Offsets Scheme or
Council’s Local Offsets policy.

Ensure the DA demonstrates If the DA is non-conforming, it is required to be

consistency with the provisions sent to the KMC for independent assessment
of the plan, and submit to (Section 6.5 of the CKPoM)

Council for assessment.

Recommendations for refusal, requests for
further information, or approval with conditions
will be made by the KMC.

Figure 6.1: Development Assessment framework flowchart
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Context: the loss of native vegetation is listed as a Key
Threatening Process (KTP) and can be a contributing
factor to koala population decline. For koalas, a number of
issues arise with regard to compensating for habitat losses
arising from development:

1. compensatory plantings take time before they can
provide the equivalent food resource that the removed
trees provided
proposals for compensatory plantings may not
necessarily be in the most appropriate location in terms
of longer-term koala management objectives

compensatory plantings cannot be guaranteed in
perpetuity, particularly if undertaken on lands that do
not have a secure conservation tenure

there is no supervision of planting to ensure that the
planting succeeds over time

5. there are no standards by which compensation can be
determined for the loss of habitat.

While controls can be put into place to attempt to

address these issues, none will provide an efficient
management regime to ensure the compensatory planting
will be effective. If compensatory planting has to be
accommodated as a last resort, then overall responsibility
should be borne by a responsible authority, such as
Council, to supervise such planting in the most appropriate
location having regard to the requirements for koala
management as set out in the Plan.

Overall objective: to provide a standardised approach
to the compensation and offsetting of koala habitat loss
with a transparent assessment process that enables loss
to be quantified; and to belatedly provide a mechanism
for effectively resourcing koala habitat rehabilitation and
regeneration programs.

"Mr Nymboida'" the koala at Smiths Creek Reserve, Ruse.

Photo courtesy of Carla-Maree Simmons
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1.1 Major development

(i) This section applies to any DA that relates to the subdivision
of land into > three lots, and/or requires the removal of three or
more (P)KFTs for each hectare of assessable land.

(if) Where a proponent chooses to seek the removal of (P)KFTs
or shelter trees in accordance with a DA, provision must be
made to compensate for the loss of the associated habitat.

(iii) To ensure that the provision of compensation is:
« equivalent to the importance of habitat being removed

« geographically appropriate so as to contribute to the long-
term conservation and viability of Campbelltown's koalas

the proponent shall agree to either, at the applicants expense:

a) toenterinto alegally binding agreement with Council
to make a monetary contribution towards the Koala Habitat
Rehabilitation Program detailed in Part 8 of the Plan, or

(b) to enter into a legally binding agreement with Council to
undertake rehabilitation works in areas identified by the
Koala Rehabilitation Program detailed in Part 8 of the Plan.
This will include payment of a Compensation Guarantee
in the form of a Bank Bond which will be released once
the required works have been implemented in accord with
the agreement. The purpose of a Compensatory Guarantee
is to allow Council to implement the required works in the
event that the proponent is unable or unwilling to comply.

(iv) The amount of the monies referred to in 7.1(jii)(a-b) above
will be based on the value of the required ‘compensation units’
(CV) (for every cm of DBH or part thereof) arising from the

total number and size of (P)KFTs and shelter trees that will be
removed, as follows:

(@) Small (DBH < 100mm) 8 CU/mm of DBH
(b) Medium (DBH >100<300mm) 15 CU/mm of DBH
(c) Large (DBH > 300mm) 25 CU/mm of DBH

(v) The value of a CU as at the date of commencement of the
Plan is $1.00, this value to be adjusted annually using the CPI
increase for the 12 months prior to the review date.

(vi) Council must establish a special trust fund into which

the monetary amount determined as compensation for the
purposes of 7.1(iii)(@) above can be placed, and from which only
habitat rehabilitation or regeneration works identified through
the provisions of Part 8 of the Plan can be funded.

1.2 Minor development

(i) This section applies to any DA that relates to the
construction of a single residential dwelling, and/or subdivision
of land into < two lots, and/ or requires the removal of no more
than two (P)KFTs for each hectare of assessable land.

(if) Where a proponent chooses to seek the removal of (P)KFTs
or shelter trees in accordance with a DA, provision must be
made to compensate for the loss of the associated habitat.

(iii) To ensure that the provision of compensation is:

« equivalent to the importance of habitat to be removed

« geographically appropriate so as to contribute to the long-
term conservation and viability of Campbelltown's koalas

the proponent shall be required to compensate for the
loss of any (P)KFTs or shelter trees at the following ratio of
replacement trees (or the monetary equivalent') for every

1 Monetary equivalent proposed as $35 per replacement tree

individual tree that is removed:

(@ Small (DBH<100 mm) 1:10
(b) Medium (DBH>100<300 mm) 1:15
(c) Large (DBH>300 mm) 1:20

(iv) the location of the compensatory plantings shall be at the
discretion of Council in the context of Part 8 of the Plan.

Note: Compensation case studies that explore hypothetical
offsetting scenarios can be found on the following pages.

1.3 Compensatory planting locations

(i) Nothing in this Part prohibits the proponent from undertaking
compensatory plantings and/or habitat rehabilitation measures
on lands being the subject of the DA. However, such an action
cannot otherwise be used to discount the obligations of the
proponent for the purposes of this Part unless both:

a) anagreement as outlined in 7.1(jii)(b) above is in place,
requiring both a caveat being placed on the property and
payment of a Conservation Guarantee

(b) the proponent develops a Vegetation Management Plan
(VMP) that meets the requirements set out in Council's
VMP Guidelines, 2016; adequately addresses 8.1(v); and is
formally approved by Council

(i) Development consent shall be conditional upon the
agreement referred to in 7.3(i) above being registered and in
place prior to issuing of a CC; and be subject to random audits.

Did you know?

Campbelltown occurs on low nutrient soil substrates,
which means that the growth rate of Eucalypts are
considerably slower when compared to high nutrient
substrates, such as those found on the NSW north
coast. This means that PKFTs take a much longer
time to grow to a size that is palatable for koalas.
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Compensation case study A

A landowner in Wedderburn is seeking DA approval to build
a house on their 2ha property. The property is located in an
area identified as ‘potential koala habitat’, and the applicant
is required to submit a KAAR to support their DA.

There are found to be 37 (P)KFTs and shelter trees on the
property. The applicant proposes to remove eight of these in
order to build their house. However, the proposed removal
of this number of trees means that the DA is classified as
non-complying development under the CKPoM - and the
applicant would be required to submit their DA to the KMC
for special consideration.

The applicant decides to review their application, and

in doing so to re-design their development to reduce

the impacts to (P)KFTs and shelter trees. The applicant
manages to reduce the proposed number of trees to be
removed down to four trees, comprising three PKFTs, and
one shelter tree. The proposed development now meets the
definition requirements of 'Minor development'.

'I_g" 1":‘

sittin
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The applicant is required to compensate for the loss of (P)
KFTS and shelter trees under the plan, and has the option
of either:

1. Offsetting the loss of the four trees at the offset ratio
outlined in 7.2(jii) and planting the required number of
replacement trees on site:

. 2 x Medium (DBH: 153, 275mm) @ 1:15

. 1 x Large (DBH: 560mm) @ 1:20

. 1 x Small (DBH: 93mm) @ 1:10

Requiring the planting of 60 replacement trees on site,

comprising a combination of (P)KFTs and shelter trees.

Paying Council $35 per replacement tree, in this
instance being (60 x $35), totalling $2,100.
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Compensation case study B

A property developer in Ingleburn is seeking development
approval to subdivide a 5 ha land parcel adjacent to the
Georges River into three allotments.

The proposed development is classified as 'Major
development' under the Plan. The subject land is located
in core koala habitat, however due to the size of the
development - Council requests a KAAR be prepared to
further inform the development (Section 6.3.2v).

The subdivision is conditionally approved with Council
requiring the retention of a number of the largest PKFTs,
but permitting removal of a total of nine (P)KFTs and shelter
trees across the site; subject to the developer meeting the
applicable offsetting provisions.

The amount of compensation payable to Council's koala
habitat rehabilitation fund is calculated at $53, 334 (see
below for breakdown of per tree amount).

Common name Scientific name DBH (mm)
1 Grey Gum Eucalyptus punctata 151 15 (M) $2 265
2 Grey Gum Eucalyptus punctata 270 15 (M) $4 050
=i | Grey Gum Eucalyptus punctata 88 8(5) $704
“ | Grey Gum Eucalyptus punctata 290 15 (M) $4 350
5 Blue-leaved Stringybark Eucalyptus agglomerata 185 15 (M) $2775
51| Blue-leaved Stringybark Eucalyptus agglomerata 210 8(S) $1680
7/ | Forest Red Gum Eucalyptus tereticornis 800 25(L) $20 000
| Manna Gum Eucalyptus viminalis 95 8(S) $760
°; | Turpentine Syncarpia glomulifera 670 25(L) $16 750
TOTAL $53334

*The amount for each tree is calculated by multiplying the DBH by the compensation units at a cost of $1 each.
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8.1 Habitat rehabilitation

(i) Where necessary, Council shall coordinate the rehabilitation
of koala habitat across all lands to which the Plan applies.
Council will seek partners and funding to secure the
rehabilitation.

(i) Within the first 18 months of the Plan and in consultation
with the KMC, Council shall prepare a Koala Habitat
Rehabilitation Program (the Program) for lands to which the
Plan applies. The Program must identify and prioritise largely
un-vegetated areas with a secure conservation tenure and/
or conservation agreement for habitat restoration and/or
rehabilitation purposes.
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(iii) As a component of (i) above, Council will actively seek
interest from government agencies and private landholders
within core koala habitat and SLAs to have their land
considered for rehabilitation purposes.

(iv) Council will use the funds obtained by the habitat
compensation measures detailed in Part 7 of the Plan to
resource the Program, together with other such funding
sources as may be available from time to time.

(v) Habitat rehabilitation plans must be prepared for each
rehabilitation project. Habitat rehabilitation plan’s and VMPs
that are prepared by a proponent in accordance with 7.3 (i) (b)
must be approved by Council prior to works commencing, and
must include the following information:

- thetotal area proposed for rehabilitation

« description and condition of current vegetation cover

-« the number of trees to be planted, location of plantings and
planting densities

« details of the sourcing of all seedlings (demonstrating local
seed stock will be used)

+ aschedule of management, monitoring and maintenance

activities to ensure establishment and ongoing protection
and management of plantings

« thelength of the proposed monitoring and management
periods, the timing of key milestones and reporting
requirements

«  provisions for planting mortality replacements

« nominate responsible parties for the undertaking of all
works and activities included in the Plan

- ifthe revegetation is to take place on other than public land,
how the revegetation will be maintained in perpetuity for the
benefit of koalas.

(vi) As a general rule, (P)KFTs must comprise no less than 25%
of the tree species used for rehabilitation purposes.

(vii) A Council officer will be made responsible for overall
planning, supervision, resourcing and coordination of
revegetation works; and will liaise with the KMC regarding the
Program.

(viii) Where priority areas for koala habitat restoration are
identified on land managed by Council, provision should be
made in the relevant Plan of Management for this work.

Did you know that Council has a number of Bushcare groups operating in
various locations throughout the Campbelltown LGA.

Interested in joining? For more information, contact Council’s Bushcare
Coordinator on 4645 4194 or email bushcare@campbelltown.nsw.gov.au
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signage on roads through areas known to be occupied by
koalas

regular workshops for the community on measures
necessary to assist the koala management effort

a web-based mechanism allowing or advising residents to
record koala sightings and other incidents of interest
to koala management

a koala management page or pages on the Council website
that provides access to the Plan, along with details of
koala management measures and actions that residents,

Have you seen a koala?

Koala food tree planting day, Smiths Creek Reserve. Photo courtesy of Alexandra Cave

landowners etc. can take to assist longer-term koala
management efforts.

(i) In addition to the measures to encourage habitat
regeneration on private lands, Council will promote discussions
with private landholders about options for conservation of
koala habitat on their lands, including offering incentive
instruments such as voluntary Conservation Agreements to
assist in conservation of koala habitat.

Report your sighting to Council's Natural Areas Team on 4645 4601 or
email koalas@campbelltown.nsw.gov.au
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Context: appropriate measures are required to inform
stakeholder interests in the distribution, abundance and
conservation status of Campbelltowns resident koala
population(s), assess the effectiveness of the Plan’s
working provisions and if necessary, identify if and how
they should be amended.

Overall objective: To ensure that the Plan remains
relevant and that planning controls are regularly reviewed
50 as to achieve the vision and aims of the Plan.




(vi) A determination as to which of the two preceding options
will be utilised will be made on the basis of resources available
to Council at each monitoring event.

(vii) For the first monitoring event, coordinates for the centre
of the site must be documented and the precise location
permanently identified so as to enable it to be found for the
purpose of subsequent monitoring events.

(viii) Monitoring and any associated data analysis must be
undertaken by suitably qualified and/or accredited Council
officers or other individuals who must also gather data from
organisations such as the Macarthur Veterinary Group, WIRES
and Sydney Wildlife on any koala incidents that may have
occurred in the time period that has elapsed since the previous
monitoring event.

(ix) As a component of every third monitoring event, Council
will undertake a view of historical koala records using the
methods described in Appendix D and F.

10.2 Performance indicators

(i) For monitoring purposes, the benchmark habitat occupancy
rate to be achieved for koala populations inhabiting areas of
core koala habitat and adjoining lands should ideally average
45 - 50% of sampled field sites.

(i) Notwithstanding the influence of events beyond the control
of Council, the Plan can only be deemed successful if the
occupancy rate estimated by the historical records analysis
referred to in 10.1(ix) above is not significantly less than the
estimate established by the monitoring program.

(iii) Generally, conclusions relating to changes in the
occupancy rate within areas of core koala habitat should
only be undertaken at every third monitoring event (ie every
six years) by examining both the occupancy trend over the
intervening six year period and by a direct comparison to the
occupancy estimate of the six years previous.

(iv) Any statistically significant reduction in either the
occupancy rate or the number of field sites returning evidence
of koala activity when compared to that estimated by the

previous monitoring period, will warrant further investigation as

to cause and so trigger a formal review of the Plan.

10.3 Reporting

(i) A report detailing the results of the field survey must be
prepared by the person or organisation referred to above and
forwarded to Council and the KMC within one month following
completion of the field assessment.

(i) Among other things, the report must include the following:

(@) acomparison of the extent of koala activity using baseline
data from the initial monitoring event and that of any other
surveys undertaken in accord with this Part, including
consideration of the performance indicators

(b) areview of koala incidents obtained as a result of 10.1(v)
above

(c) inrelation to koalas and their habitat, a breakdown of

the number and outcomes of development and/or rezoning
applications that have been approved in accordance with Part
6 of the Plan

(d) the area of koala habitat rehabilitation achieved in areas
identified for restoration according to the criteria outlined in
Part 8

(e) any other observations and data of relevance to koala
management

(f) recommendations for any amendment of the Plan by
Council.

10.4 Review

(i) At every third reporting event, the KMC must undertake a
major review of the Plan by considering the reports referred to
in 10.3 above, along with any associated recommendations for
amendment of the working provisions.

(i) At every major review, the KMC will consider and evaluate
the need to incorporate additional survey techniques such as
use of specialised telephone applications, phone-in surveys
and/or annual koala census days to augment the field survey
component.
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Context: an important aspect of koala management
within the Campbelltown LGA is the care and rehabilitation
of koalas. This is undertaken in a voluntary capacity by
organisations such as the Macarthur Veterinary Group,
WIRES and Sydney Wildlife. There is a need for stronger
ties and liaison with Council in the context of koala welfare
and the management and rehabilitation of wild koalas.
There is also a need to address the matter of the rescue,
care and rehabilitation of the LGA's koalas.

Overall objective: identification of koala welfare and
research needs intended to improve and inform long-term
management of the Campbelltown koalas.




11.2 Koala research

(i) Council will encourage further research, investigations and
assessments into habitat use by the Campbelltown koalas,
including further and ongoing refinement of the vegetation
mapping layer which otherwise informs the Plan.

(ii) In collaboration with stakeholders, Council will encourage
further and ongoing research into how best to reduce the
potential for koala vehicle-strike and attacks on koalas by
domestic dogs.

(iii) In collaboration with OEH, WSU and other stakeholders,

Core koala habitat at Smiths Creek Reserve, Ruse. Photo courtesy of Andy Attewell

o
]

Council will encourage further and ongoing research into
various aspects of koala disease and the genetic composition
of the Campbelltown koalas.

(v) Council will establish permanent vegetation growth and
koala use monitoring plots within any area replanted and/or
rehabilitated for the purposes of improving habitat connectivity
within the lands to which the Plan applies.

(vi) Council will continue to work closely with RFS on issues
associated with fire management specifically in and around
areas of core koala habitat.

Did you know: The University of Sydney’s Koala Health Hub at the
Faculty of Veterinary Science in Camden provides diagnostic services for
koalas, to wildlife rehabilitation groups - free of charge.
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Context: the most significant threats to long-term koala
population viability in the Campbelltown LGA are wildfire,
incidental mortalities due to vehicle-strike and domestic
dog attack, and habitat loss. While management of fire is
outside of the control of Council, it is hoped that through
the workings of the Plan, Council will be able to influence
the management of fire to reduce the potential for negative
impact, and effectivey reduce habitat loss. The numbers
of koalas being killed by vehicle-strike is also increasing
commensurate with recovery of the Campbelltown koala
population generally.

Overall objective: highlight the risks associated with fire
and vehicle-strike through provisions intended to result in
engagement with key agencies involved.



wildlife carer/rehabilitation groups and OEH concerning fauna
welfare issues following bushfires.

12.2 Vehicle-strike

(i) Within the first six months of the Plan and in consultation
with RMS, Council shall prepare a koala road-kill mitigation
strategy for those roads within areas of core koala habitat and
where koala road-kills are historically known to occur.

i0n

Ruse. Photo courtesy of Alexandra Cave

(i) The strategy referred to in (i) above must identify
best-practice solutions and prioritise a five year program of
works intended to reduce the risk of koala road mortalities.

If you find an injured koala,
call the WIRES koala hotline
on 0466 318 688 or Sydney
Wildlife on 02 9413 4300

Koala crossing warning sign a‘f:]'unct
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Appendix B

Undertaking koala habitat assessments using
Regularised Grid-based SAT (RG-bSAT) Sampling

Appendix D - Undertaking Koala Habitat Assessment Using Regularised Grid- ~ Draft Report 14 March2016
based SAT (RG-BSAT)Sampling.docx
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PREAMBLE

The ecology of koalas in the Campbelltown LGA is, among other things, influenced by the
availability of, and access to preferentially utilised food tree species. The purpose of this
appendix is to assist landholders and proponents of development to identify important
habitat areas that are currently being utilised as part of normal koala ranging, socialising
and feeding patterns. The overall approach is asfollows:

STEP 1

Determine appropriate sampling intensities for the site to be assessed using the following
table:

Table C.1 Sampling Intensity per Unit Area
Area of land being subject of Initial SAT sampling High SAT sampling
DA or rezoning application intensity intensity
< 15ha 250m intervals 125m intervals
15 - 50ha 500m intervals 250m intervals
> 50ha 700m intervals 350m intervals
STEP 2

Overlay the proposed development site with a square grid the dimensions of which
correspond to the “high SAT sampling intensity” specifications in the table above, then
use the resulting grid-cell intersections to identify those points that fall on areas of land
where 30 trees of any species that have a DBH = 100mm could theoretically be sampled
within a radius approximately equal to that of 50% of the sampling intensity being
utilised (eg 150m = 75m radius, 250m = 125m etc). Note that this approach requires
areas of cleared land with scattered trees to be included for assessment purposes.

When overlaying the grid, ensure that adjoining areas of land are included to the extent
that an overlap consistent with the relevant “initial SAT sampling intensity” interval has
been achieved (ie provision is made to sample adjoining areas of habitat and so place the
site into a broader koala management context).

STEP 3

a) Preliminary sampling of the site should be undertaken at intervals commensurate with
the “initial SAT sampling intensity” specified in Step 1.

b) Sampling is to be undertaken at each sampling point using the Spot Assessment
Technique (SAT) of Phillips and Callaghan (2011).

Campbelltown Comprehensive Koala Plan of Management 2018
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c) In the event that koala activity is recorded at any of the initial sampling sites, then the
surrounding “high SAT sampling intensity” sites within the boundary of the land under
assessment (or immediately adjoining areas) must also to be sampled where there is an
activity level transition from high or medium use to that of low use.

STEP 4

In the absence of a suitable spatial modelling technique such as splining, all SAT sites
where significant koala activity has been recorded must become the central point of a
grid cell, the size of which must be commensurate with sampling intensity asfollows.

e For 125m sampling intersections, the grid cell size will be 125m x 125m (1.56ha)
e For 250m sampling intersections, the grid cell size will be 250m x 250m (6.25ha)
e For 350m sampling intersections, the grid cell size will be 350m x 350m (12.25ha)

All areas within a grid cell identified in Step 4 and that have an activity level of 10% or
greater must be regarded as supporting a resident koala population for the purposes of
this plan.

The overall process is illustrated in Figures 1 — 3, below.

Figure 1: Nominal study area —
in this example, 300ha -
comprising some cleared areas
and a heterogeneous mix of
vegetation communities.
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Figure 2: Study area overlain with a point-based, regularized grid at 350m intervals for
sampling purposes, each grid cell intersection point that falls within an area of forest
subsequently sampled for koala activity using the Spot Assessment Technique of Phillips and
Callaghan (2011).

Figure 3: Once field survey has been completed, areas supporting significant koala activity (ie in
this example, habitat areas surrounding LB5_038, 050,061,075 and 112) can be interpolated using
thin-plate splining techniques and associated contouring to provide a more refined outcome. A
coarser outcome producing the same result would be to make each of the aforementioned sites
the centre of 12.25ha grid cells. In this image, the extent of significant koala activity is indicated
by the outer orange line.
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Appendix C

11.4

Design
requirements
for
developments
in core koala
habitat

11.4 Design requirements for developments in core koala habitat

Objectives:

m To assist in the effective implementation of the Campbelltown Comprehensive
Koala Plan of Management (CKPoM) for development within core koala habitat

m To facilitate development sympathetic to the local koala population, in order
to minimize the impacts of development on koala habitat.

11.4.1 Management of core koala habitat

a) Development applications for
properties located in core koala

habitat, and relating to a boundary
adjustment, alterations, or additions
to a lawfully erected building; and
where no removal of native vegetation

is

i)

proposed, are required to:

be designed and located in such a
way as to avoid any adverse
indirect impacts to preferred
koala food trees (PKFTs).

incorporate fences in a way that
allows for the movement of

koalas through the property,
either through:
— the installation of koala-

friendly fencing (that allows the
movement of koalas)

— incorporating structures that
enables koalas to climb over
fencing

— retaining mature vegetation
on either side of fences.

confine domestic dogs to a dog
run, or koala-proof fenced
enclosure during peak koala
activity levels, being between
6pm and 6am.

design swimming pools with a
graduated shallow edge, or fitted
with a permanent flotation
device to prevent koalas
drowning.

Plate 11.4.1

- The protection of koala
habitat is essential to provide for the
long-term maintenance of a viable, free-

ranging koala population in the
Campbelltown LGA (Koala “Mr Nymboida”
in Ruse. Photo courtesy of Carla-Maree
Simmons).

Note:

Many koala populations in NSW now
survive in fragmented and isolated
habitat, while some areas in which
koalas remain more common are
increasingly subject to ongoing
pressures, in particular clearing for
agriculture, logging and urban
expansion.

Campbelltown has one of the last,
disease-free koala populations in
the Sydney region. Therefore it is
essential to put in place design
measures  that  support  the
harmonious co-existence of the
community with koalas.

Draft Campbelltown (Sustainable City) Development Control Plan 2015

Effective:

Page X
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Appendix D

Analysing the historical record: aspects of the distribution
and abundance of koalas in the Campbelltown City Council
Local Government Area 1900 —2012.

Report to Campbelltown City Council
March 2016

ply Itd

biolink

ecological consultants

PO Box 3196 Uki NSW 2484
Tel 02 6679 5593

Fax 02 6679 5523
www.biolink.com.au

Campbelltown Comprehensive Koala Plan of Management 2018 63



biolink Analysis of historical koala records in Campbelltown

Background

Analysis of historical fauna records can inform management and conservation
decisions. The koala is an iconic Australian mammal and has been the focus of one
national survey (Phillips 1990). While in NSW, at least three statewide surveys have
also occurred (Gall 1978; Reed and Lunney 1990; Lunney et al. 2009). Analyses of
historical koala records are increasingly being used to inform planning outcomes at
the Local Government Area (LGA) level (Lunney et al. 1998; Phillips et al. 2007;
Phillips and Hopkins 2010). The range parameters Extent of Occurrence (EoO) and
Area of Occupancy (AoO) are two key measures pertaining to the spatial distribution
of a species, the EoO being that area encapsulating the outermost limits of the area

in which the species can be found, while the AoQ is that area within the EoO in which

the species actually occurs (Gaston 1997). The AoO is typically estimated by
enumerating the number of occupied grid cells and is thus sensitive to sampling

parameters such as study area and grid cell size.

As a consequence of databases in the public domain which invite contribution,
coupled with a mandatory requirement in some instances to report species records,
relatively large data sets are now available for use. However, the adhoc nature of
data collection and associated reporting indirectly results in a suite of statistical

issues which can make objective interpretation of such data problematical.

The boundaries of the Campbelltown LGA encompass an area of approximately 31,
200ha. This report is part of a process initiated by Campbelltown City Council to
progress towards the adoption of a Comprehensive Koala Plan of Management
(CKPoM) for the LGA. Herein an analysis of historical koala records for the LGA is

undertaken, with a view to examining the following issues:

(i) identifying any changes/trends in the geographic distribution of koalas
within the Campbelltown LGA over time

(ii) determining the extent to which the historical records may be capable of
assisting/informing decisions relating to koala conservation by way of
identifying important historical and contemporaneous source populations,
the latter additionally qualifying as core koala habitat for the purposes of
SEPP 44,
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Knowledge gained from the preceding process in conjunction with data derived from
habitat mapping and radio-tracking studies, has also been used to derive an

indicative koala population estimate for the entire LGA.
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Methods

An inherent problem associated with survey data such as historical koala records, is
that they are typically observer-biased and do not reflect the results of a systematic
survey effort. Hence, quantitative range parameters such as the Area of Occupancy
(AoO) and concepts such as generational persistence could potentially miscalculate
the full extent of any indicative change (positive or negative) and/or the locations of
such things as source populations respectively, if existing bias cannot be
accommodated; it is with such considerations and limitations in mind that the

following methodological approach was developed.

Historical koala records were provided by Council, these being those previously
collated by Ward et al. (2013) from Western Sydney University (WSU), and the NSW
Office of Environment and Heritage (OEH) Wildlife Atlas databases for the time
period 1900 - 2012. Once collated, records were sorted chronologically by koala
generation (determined to approximate six years (Phillips 2000)) dating backwards
from 2012. The resulting data set was then further partitioned in order to enable
comparisons pre 1995 and post 1994 (the timeframes 1995 - 2000, 2001 - 2006 and
2007- 2012 approximating the time intervals for the three most recent koala
generations respectively). This approach enables results to be considered in the
context of International Union for Conservation of Nature (IUCN), Commonwealth
and State-based conservation criteria which place weight on the concept of
population change over a time period of three consecutive (taxon- specific)
generations (WCUSSC 1994).

Extent of occurrence
The EoO was determined as the total area enclosed by a Minimum Convex Polygon
(MCP) derived by connecting the outer-most koala records over time for each koala
generation for which sufficient data was available. Three EoOs for the Campbelltown
LGA were determined as follows:

a) that encapsulating all known koala records over time (the historical E0O)

b) that for the time period 1900 — 1994

c) that for the three most recent koala generations 1995 -2012.

Area of occupancy
Although the more useful of the two range parameters, changes in the AoO over time

are harder to quantify because there is an increase in available records over the last
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two decades. The following procedures were applied in order to minimise the

influence of chronological bias.

A 2km x 2km (400ha) fixed-grid overlay constrained by the boundaries of the
historical EoO was used to create a series of cells for sampling purposes. The 400ha
grid cell size was considered the minimum necessary to accommodate spatial
uncertainty in the data (use of different mapping datums, observer error, etc), while
the actual number of records themselves became academic, the primary scoring
mechanism being whether a koala record was either present or absent. Fifty percent
of the grid cells were then randomly selected through each of 10 iterations for each
time period examined, the number of cells within which koala records were present
enumerated and converted to a proportion of the total area occupied. Differences
between time periods were analysed using two sample t-tests. In order to deal with
the disproportionately greater number of koala records in recent years, sampling
iterations for the three most recent koala generations was based on a single suite of
randomly selected records, the number being equal to that for all preceding

generations.

Generational persistence

The records were also examined for re-occurrence over timeframes that were beyond
the life spans of individual koalas. The term Generational Persistence Assessment
(GPA) is used to describe this process; examining the data for repeated records of
koalas within a localised area over overlapping generational time spans, and so
identifying the presence of long-standing (20 years+) historical resident and/or source
populations (ie core koala habitat as defined by SEPP 44). For the purpose of this
report, “localised” was considered to include that area defined by the 2km grid cell
around each koala record, with generational persistence inferred by the presence of

records for each of the three most recent koala generations.

The proximity of some records to grid cell edges invariably warrants the need to
include an appropriate buffer to areas of generational persistence, the size of which

necessitates considerations of the koala home range size asfollows:

 Buffer width (m) = square root of average adult female home range size (m?),
modified to accommodate spatial overlap.
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Estimating population size

Population size was estimated by intersecting the 1995 — 2012 EoO with underlying
vegetation mapping in order to estimate the amount of preferred koala habitat. This
result was then modified by the AoO (including bounds) to indicate the likely number
of hectares currently occupied by resident koala populations. This value was then
divided by a koala density estimate determined by reducing the average home size of
an adult female koala by 50% to accommodate some spatial overlap (35%) with other
females and breeding males (15%) respectively. An indicative population estimate

can then be derived as follows:

N = [PKH x AoO (* 95% CL)] x D/2

where:

N = population estimate

PKH = amount of available habitat (in ha) contained within the 1995 — 2012 EoO
AoO = record-derived occupancy estimate expressed as a proportion

D = mid-point of range of female koala home range size determined by Ward (2002).

Resulis

Koala records

A total of 1,600 koala records were contained in the dataset of Ward et al. (2014), of
which 1,588 had a date reliably attributed to them; hereafter the results of analyses
utilising only dated records are presented. The chronological distribution of these

koala records is presented in Figure 1.

The earliest records of koalas in the Campbelltown LGA (ca 1900) occur at
Campbelltown and in the area now known as Minto Heights. Through the 1960s to
the 1980s, sporadic records appear in the Wedderburn area, Minto Heights — Kentlyn
and between St Andrews and Ingleburn. The frequency of reporting of koala records
gathers momentum from the late 1980s through to 20086, this time period coinciding
with the first statewide survey (Gall 1978), thereafter the National Koala Survey
(Phillips 1990; Reed and Lunney 1990) and most recently Dan Lunney’s 2006
community-based koala survey for NSW (Lunney et al. 2009).
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Figure 1: Chronological distribution of 1,588 koala records for the Campbelltown LGA over
the period 1900 - 2012.

Extent of Occurrence

Available koala records reveal an historical EoO of approximately 15,225ha, this
being the area captured by a MCP with vertices that intersect the outer-most koala
records in the dataset for the time period 1900 - 2012 (Figure 2).

The records further imply that an EoO of this size has not always been the case, the
time period 1900 -1994 being substantively smaller at approximately 63% (9,509ha)
of this area (Figure 3). As might be deduced from this difference, the trend over the
last three consecutive koala generations (1995 - 2012) appears to have been one of
overall range expansion / recovery, the associated EoO estimated at 14,863ha
(Figure 4).
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Figure 2: Historical EoO of koalas (red asterisks) in the Campbelltown LGA over the period
1900 - 2012.
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Figure 3: Historical E0O of koalas (red asterisks) in the Campbelltown LGA over the period
1900 - 1994 (Note: red asterisks outside of blue MCP indicate post 1994 records).
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Figure 4: Historical EoO of koalas (red asterisks) in the Campbelltown LGA over the period
1995 - 2012 (Note single pre 1995 record in St Andrews).
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Area of Occupancy

The occupancy rate estimated from the 163 records that comprise the entire subset
of data for the time period 1900 - 1994 was compared to that of a single suite of 163
randomly selected records for the time period 1995 - 2012. Randomly sampling 50%
of the grid cells within the historical EoO over 10 iterations returned the following

results:

1900 — 1994
Mean AoO estimated at 41.23 + 7.39% (SD) of available habitat.
1995 — 2012
Mean AoO estimated at 46.42 + 5.58% (SD) of available habitat.

Analysis of the data associated with these two outcomes confirms that there has
been a statistically significant increase in the extent of the study area being occupied
by koalas over the last three koala generations [1900 - 1994 vs 1995 - 2012: t = -
2.16984, 284, P < 0.05 (two-tailed test)].

Generational persistence

During the three koala generations from 1977 to 1994, the records indicate two areas
of generational persistence, coinciding with the Wedderburn Plateau and Kentlyn —
Minto Heights localities. This result (Figure 5) implies the presence of small and

localised population cells over that time period.

The subsequent three generation subset (years 1995 - 2012) indicates a substantive
increase in the area of generational persistence, with records from the
aforementioned locations persisting through to 2012 (Figure 6). The most evident
change when contrasted to that in Figure 6 is the increased number of grid cells
along the interface of the Campbelltown urban environment where it abuts adjoining

bushland areas.
Ward (2002) determined the size of female koala home range areas to vary between

11 — 61ha. Making allowance for estimated home range overlap of 50%, the midpoint

of these estimates is 0.5 x 36ha or 180,000m?, the square root of which is 424m.

11
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Figure 5: Areas of generational persistence (diagonally crossed grid cells): 1977 — 1994.
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Figure 6: Areas of generational persistence (diagonally crossed grid cells): 1995 — 2012.

Estimating population size

The 1995 — 2012 EoO contains approximately 6,857ha of preferred koala habitat,
46.42% + 3.09% (95% CI) of which has been estimated as currently occupied by
koalas. Using the modified home range size of 18ha, allows a population estimate for
the Campbelltown LGA of 177 + 12 (95% CI) koalas to be derived.

13
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Key Outcomes

The historical records indicate that koalas have a long history of occupation in
the Campbelltown LGA. The population appears to have been on a recovery

trajectory over at least the last three koala generations.

The recovery trend is well supported by analysis of changes in the key range
parameters EoO and AoO. There have been progressive increases in the EoO
leading up to the mid 1990s, with that for the, three last koala generations
exceeding that of all generations before it. The current EoO for koalas in the

Campbelltown LGA approximates an area of 14,000ha.

Commensurate with the increase in the EoO, there has also been a
statistically significant increase in the AoO. Optimal occupancy rates for free
ranging koala populations are estimated to be approximately 50% of available
habitat, a measure which already appears be the case within the
Campbelltown LGA.

GPA implies the presence of two source populations in the Wedderburn and
Minto Heights — Kentlyn areas up until the mid 1990s. Thereafter, the 1995 -
2012 GPA data alludes to both an expansion of these areas into adjoining
bushland areas abutting localities of St Helens Park, Airds, Ruse and Long
Point.

A minimum buffer width of 425m is deemed necessary to effectively

accommodate likely koala ranging patterns on peripheral GPA cells.

Recovery and range expansion described herein accommodates neither
complacency nor apathy in its outcomes. The estimated numbers of koalas
comprising the Campbelltown koala population remain low such that a
recovery, long-term sustainable management-themed CKPoM will be

necessary.

14
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Appendix E(i)

Preferred food tree species in the CCC LGA and the koala habitat classification
process

Preferred Koala Food Tree Species (PKFTs)

A CKPoM is not necessarily bound by either the 15% rule or Schedule 2 of SEPP 44
in terms of how it deals with the issue of PKFTs and the identification of koala
habitat. To this end knowledge from resource documents, published studies and
other documents enables a list of PKFTs for the CCC LGA to be identified; these are
listed below in terms of categories consistent with that used by the approved Koala
Recovery Plan (DECC 2008).

Species Name | Common Name
Primary food tree species

Eucalyptus tereticornis Forest red gum
Eucalyptus viminalis Ribbon gum
Secondary food tree species

Eucalyptus longifolia Woollybutt
Eucalyptus moluccana Grey box
Eucalyptus punctata Grey Gum
Stringybark/supplementary food tree species
Eucalyptus agglomerata Blue-leaved stringybark
Eucalyptus consideniana Yertchuk
Eucalyptus globoidea White stringybark

Koala Habitat Classification
Floristic information relating to the tallest-stratum of vegetation communities known to
occur across the CCC LGA were reviewed in terms of the presence/absence and

abundance of PKFTS so as to enable the following habitat classifications:

- Primary Koala Habitat: forest and/or woodland communities, groups or types
occurring on soils of medium to high nutrient value whereupon primary’ koala food

tree species are dominant or co-dominant components of the tallest stratum species.

- Secondary (Class A or 2A) Koala Habitat: forest and/or woodland communities,
groups or types occurring on soils of medium to high nutrient value whereupon
primary food tree species are sub-dominant components of the tallest stratum

species.

T A preferentially utilized tree species expressing levels of utilization by koalas that are independent of density and/or
size class.

16

Campbelltown Comprehensive Koala Plan of Management 2018

19



biolink Analysis of historical koala records in Campbelltown

- Secondary (Class B or 2B) Koala Habitat — forest and/or woodland communities,
groups or types occurring on soils of low to medium nutrient value whereupon
primary food tree species are absent, the tallest stratum instead dominated or co-

dominated by secondary® food tree species only.

- Secondary (Class C or 2C) Koala Habitat — forest and/or woodland communities,
groups or types occurring on soils of low to medium nutrient value whereupon
primary food tree species are absent and secondary food tree species are sub-

dominant or only occasional components of the tallest stratum species.

Each of the preceding classifications reflects differing koala carrying capacities of the
associated vegetation communities, areas of Primary Koala Habitat capable of
sustaining high density populations (i.e. > 0.5 koalas ha™), whereas Secondary Class
C Koala Habitat can only sustain low density populations (i.e. < 0.1 koalas ha™).
Collectively, these four major habitat classifications function to identify areas of
Preferred Koala Habitat for CKPoM purposes. The application of this classification
process to mapped vegetation communities of the CCC LGA results in the following

classification outcomes for CKPoM purposes:

Koala Habitat

Vegetation Classification
Dry Rainforest 2A
Eastern Gully Forest on Hawkesbury Sandstone 2C
Western Gully Forest on Hawkesbury Sandstone 2C
Woodland on Hawkesbury Sandstone 2C
Woodland on river flats 2A

Woodland on Wianamatta Shale (slopes and

plateau) 2B
Ironstone Heath 2C
Mallee Heath Other
Sedgeland on Hawkesbury Sandstone Other
Woodland on smaller creeks 2A
Predominately cleared Other/2A-C

2 A preferentially utilised tree species expressing levels of utilisation by koalas that are density and/or size-class
dependent.
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Appendix E(ii)

The General Manager
Attn: Alexandra Cave
Senior Environmental Officer

Campbelltown City Council

e-mail: Alexandra.Cave@campbelltown.nsw.gov.au

10" February 2018
Dear Alex,

This letter highlights the differences in the koala habitat classification process in Campbelltown as
required by the strict application of Schedule 2 of SEPP 44, in comparison to that typically employed
by our organisation. Using The Native Vegetation of the Sydney Metropolitan Area Volume 2:
Vegetation Community Profiles version 2.0’s PCT Codes, SEPP 44 identifies 11,435 hectares of
Potential Koala Habitat and 7,176 hectares of ‘Other’ Habitat. Using Biolink’s koala habitat
classification process (BKHCP) there are 343 hectares of ‘Primary’ Koala Habitat, 10,317 hectares of
‘Secondary (Class 2B)’ habitat and 7,950 hectares of ‘Other’ habitat.

We classified twenty three PCTs based on their floristics. For the SEPP classification if a Schedule 2
Feed tree species was found in the Typical Species tree list and the Average Cover & Cover Range (%)
was greater than or equal to fifteen percent we classified it as Potential Koala Habitat. For Biolink’s
koala habitat classification we determined which Preferred Koala Food Trees were present and

considered their dominance in the canopy as detailed in our 2016 report to Council.

Table 1 provides a summary of results obtained by the two approaches. While providing broadly
similar outcomes in terms of the amount of vegetation classified as koala habitat, there were two
profile codes that the SEPP and BKHCP classifications differed on: S_GWO01 Cumberland Moist Shale
Woodland that comprises 28 hectares of the Campbelltown area. A SEPP-informed approach
classifies this PCT as ‘Other’ habitat despite the fact that Eucalyptus moluccana (a preferred koala
food tree species not listed on SEPP 44) comprises on average fourteen percent of the canopy cover.
The second PCT was S_HLO8 Coastal Sandstone Heath_Mallee that comprised 802 hectares was
classified by the SEPP system as Potential Koala Habitat due to the presence of E. haemastoma at an
average of seventeen percent of the canopy cover. However, we are not aware of any data
supportive of consideration of E. haemastoma as a Preferred Koala Food Tree, hence this species is

not considered in our classification hierarchy.
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Of note is that there are two PCTs that Biolink considers to be Primary Koala habitat due to the

presence of E. tereticornis on good quality soils, these being S_FOW06 Cumberland Riverflat Forest

and S_FOWO07 Cumberland Swamp Oak Riparian Forest. These areas add up to a total of 316 hectares

and can be seen in the attached Koala Habitat Maps.

Table 1: Comparison of Classification of Vegetation Profile Codes as koala habitat based on SEPP 44
criteria and that of Biolink (2016).

. SEPP Biolink
Map Unit
Code Map Unit Name Classification Reason Classification Reason
Sydney South Exposed presence of E.
S_DSFO5 | Sandstone Woodland Other haemastoma at 12% Other sandstone, no PKFTs
Coastal Sandstone
S_DSF08 | Riparian Forest Other no PKFTs Other no PKFTs
Coastal Sandstone Gully
S_DSF09 | Forest Other no PKFTs Other no PKFTs
presence of E.
Sydney Hinterland punctata 19%, E.
Exposed Sandstone Potential haemostoma in Secondary (Class | E. punctata as a dominant on
S_DSF15 | Woodland Koala Habitat description 2B) exposed sandstone
Sydney Hinterland Apple- | Potential presence of E.punctata at | Secondary (Class | E. punctata as a dominant on
S_DSF17 | Blackbutt Gully Forest Koala Habitat 20% 2B) exposed sandstone
Sydney Hinterland Grey Potential presence of E.punctata at | Secondary (Class | E. punctata as a dominant on
S_DSF18 | Gum Ridgetop Forest Koala Habitat 21% 2B) exposed sandstone
Castlereagh Scribbly Potential presence of E.punctata at | Secondary (Class | E. punctata as a dominant on
S_DSF19 | Gum Woodland Koala Habitat 20% 2B) exposed sandstone
Cumberland Riverflat Potential Presence of E.tereticornis
S_FoWO06 | Forest Koala Habitat at 28% Primary Presence of E. tereticornis
Cumberland Swamp Oak Potential Presence of E.tereticornis
S_FoWO07 | Riparian Forest Koala Habitat at 33% Primary Presence of E. tereticornis
Hinterland Riverflat
S_FowO09 | Eucalypt Forest Other no PKFTs Other no PKFTs
Coastal Sandstone
S_FoW20 | Riparian Scrub Other no PKFTs Other no PKFTs
Coastal Upland Damp
S_FRWO1 | Heath Swamp Other no PKFTs Other no PKFTs
Coastal Upland Wet
S_FRWO02 | Heath Swamp Other no PKFTs Other no PKFTs
Coastal Freshwater
S_FRWO03 | Wetland Other no PKFTs Other no PKFTs
Cumberland Moist Shale only 14% E. moluccana Secondary (Class
S_Gw01 | Woodland Other and E. tereticornis 2B) E.tereticornis as dominant
Cumberland Shale Hills Potential E.tereticornis and E. Secondary (Class
S_Gw02 | Woodland Koala Habitat | moluccana at 17% 2B) E.tereticornis as dominant
Cumberland Shale Plains Potential E.tereticornis and E. Secondary (Class
S_Gw03 | Woodland Koala Habitat | moluccana at 19% 2B) E.tereticornis as dominant
Cumberland
Shale_Sandstone Potential Secondary (Class | E. punctata as a dominant on
S_Gwo04 | Ironbark Forest Koala Habitat E. punctata at 21% 2B) clay-rich shale soil
Coastal Sandstone Potential
S_HLO8 Heath-Mallee Koala Habitat E. haemastoma at 17% Other no PKFTs
Coastal Sandstone Rock
S_HL09 Plate Heath Other E. haemastoma at 17% Other no PKFTs
Sydney Hinterland Dwarf
S_HL10 Apple Heath-Woodland Other E. haemastoma at 12% Other no PKFTs
Coastal Enriched
S_WSF02 | Sandstone Moist Forest Other no PKFTs Other no PKFTs
Sydney Turpentine-
S_WSF09 | lIronbark Forest Other no PKFTs Other no PKFTs
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Campbelltown Vegetation Map
Comparison of SEPP and Biolink Koala Habitat
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A shapefile containing attribute columns enabling the two approaches to be identified has been
forwarded separately. Please don’t hesitate to contact the undersigned or our GIS/Conservation

Analyst Kirsty Wallis if you require any further information.

Yours Sincerely,

Dr Stephen Phillips

M/Director — Principal Research Scientist
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Summary

Koalas inhabiting the Campbelltown City Local Government Area (CCCLGA) have been the focus of
scientific and community interest for many years. While current estimates of population size are less
than 200 individuals, available data indicates that the population has experienced a measure of

recovery over recent decades.

Analyses of historical koala records are increasingly being used to understand changes/trends in
distribution and abundance and to inform long-term conservation planning outcomes at the LGA level.
One aspect of records analyses - Generational Persistence Assessment (GPA) - is used to examine the
data for re-occurring records within a localised area over overlapping generational time spans. This
process can assist in identifying the presence of long-standing historical resident and/or source

populations.

This report is part of an ongoing monitoring program for the Campbelltown koala population and so
reviews and examines changes in areas of generational persistence by incorporating data for the most
recent koala generation (2012 — 2017) into the 1900 to 2012 dataset that was considered by earlier

studies.

The GPA review supports the ongoing recovery trend of the population, with increases in generational
persistence during 2000 - 2017 when compared with 1994 — 2012 outcomes. GPA has identified
population expansion to the north past Long Point, to the west into the localities of Ambarvale and St.
Helens Park and in areas to the southwest. Whilst there appears to be some contraction along the
eastern edges of the Wedderburn Plateau and Kentlyn, overall there is a net gain. This is a positive
outcome that reinforces a notion that long-term conservation planning for the Campbelltown koala
population requires a strategic approach to manage the issue of range expansions as the koala

population continues to expand into formerly occupied areas of suitable habitat.
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1. Introduction

The Campbelltown City Council Local Government Area (CCCLGA) is located in the Macarthur region
of south-western Sydney, New South Wales. Koalas inhabiting the CCCLGA are the focus of ongoing
scientific and community interest. Currently estimated to have a population size of less than 200
koalas, available data based on analysis of historical records supported by recent field assessments
indicate that the population has demonstrated a measure of recovery over recent decades (Biolink
2016; 2017).

Historical koala records are increasingly being used to understand changes/trends in distribution and
abundance and to inform long-term conservation planning outcomes at the LGA level (Lunney et al.
1998; Phillips et al. 2007; Predavec et al 2016). One particular aspect of records analyses, Generational
Persistence Assessment (GPA), examines for re-occurring records of a species within a localised area
over overlapping generational time spans and so identifies the presence of long-standing historical

resident and/or source populations.

This report is part of an ongoing monitoring program for the Campbelltown koala population, initiated
by CCC, to examine changes in areas of Generational Persistence using records for the most recent
koala generation 2012 — 2017. This follows the Biolink (2016) report: “Analysing the historical record:
aspects of the distribution and abundance of koalas in the Campbelltown City Council Local
Government Area 1900 - 2012”, which involved analyses of 1,588 historical koala records for the time
period 1900 to 2012. The results of this study indicated the presence of two smaller areas of
generational persistence pre-1995 (i.e. Wedderburn Plateau and Kentlyn - Minto Heights) expanding
into adjoining bushland areas abutting localities of St. Helens Park, Airds, Ruse and Long Point over

more recent generations.

1.1. Objective

The purpose of this report is to review the GPA outcomes described by Biolink (2016) by incorporating
records for the most recent koala generation (2012 — 2017) so as to inform Council about ongoing
trends in the distribution of koalas throughout the CCCLGA.

2. Methodology

2.1. Records analyses

2.1.1. Koala records

Koala records sourced from OEH Wildlife Atlas database (BioNet) for the time period 2012-2017 were
added to the dataset originally analysed by Biolink (2016). This larger dataset was then manually

checked for duplications and sorted chronologically by koala generation (determined to be six years

4|Page
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(Phillips, 2000)), dating backwards from 2017. The resulting data set was then partitioned in order to
enable comparisons post-1999 (the time frames 2000 - 2005, 2006 - 2011, 2012 - 2017 approximating
the time intervals for the most recent three koala generations). Records dating pre-2000 were

thereafter categorised as historic.
2.1.2. Generational persistence

The resulting records were examined for re-occurrence within a localised area predefined by the same
2 km x 2 km grid-cell overlay utilised in the original Biolink (2016) assessment, with generational
persistence again determined by the presence of records within single grid-cells for each of the three

most recent koala generations.

3. Results

3.1. Koala records

Two thousand, three hundred and twenty (2,320) koala records were contained in the updated

dataset. These were comprised of:

e The 1,588 records initially reported on by Biolink (2016),
e 492 ‘new’ koala records for the period leading up to 2012 which had not been present in the
BioNet database when originally accessed for the Biolink (2016) analyses, and

e 240 recent BioNet records for the time-period 2012-2017.
3.2. Generational persistence

Comparison between the three koala generations 1994 - 2012 reported by Biolink (2016) to that of
the updated three generational data set for the period 2000 — 2017 indicates an increase in the extent
of generational persistence in the north, west and southern areas of the CCCLGA. Increases in extent
of areas of generational persistence were most apparent in the area to the north of Long Point near
Ingleburn and northeast of Minto respectively, in the Ambervale area to the southwest of
Campbelltown City and to the west of Appin Road in the south. In contrast, there were implied losses
in areas of generational persistence from embedded plateau landscapes to the east of Minto and
southeast of Wedderburn. Figure 2 illustrates differences to the original grid-cell configuration that

result from these changes.
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Biolink

Campbelltown Koalas

: GPA review 2012 - 2017

Hiolink Ecological Consubtants

PO Box 3196 Uki NSW 2484

T 02 6679 5403 F 07 6679 5523
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Figure 2. Areas of Generational Persistence (diagonally crossed grid cells) comparing the three most

recent koala generations (1994-2012) considered by the Biolink (2016) report, to that now apparent

for the three most recent koala generations (2000 — 2017).
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Biolink Campbelltown Koalas: GPA review 2012 - 2017

4. Key outcomes

e GPA indicates that the Campbelltown koalas are maintaining high occupancy levels in eastern
areas of the CCCLGA and further support a hypothesis of ongoing recovery and associated range
expansion. This recovery trend is supported by changes in the extent of areas of Generational
Persistence for the 3 most recent koala generations 2000 - 2017 compared with that of 1994 -
2012.

e GPA analyses evidences population expansion to the north past Long Point, to the west into the
localities of Ambervale and St. Helens Park and in areas to the southwest between South
Campbelltown and Appin. Whilst there appears to be some contraction of areas of generational
persistence along the eastern edges of the embedded plateau landscapes to the east of Minto and

Wedderburn Plateau respectively, the overall trend across the LGA is one of gain, not loss.

e With recent survey work confirming connectivity between koala populations inhabiting the
Nepean and George’s River catchments (Biolink 2017), ongoing long-term conservation planning
for the Campbelltown koala population requires an increasingly strategic approach to managing

the issue of population recovery and associated range expansions to the west.
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Appendix G

Identifying Least-Cost Dispersal Pathways for Koalas
within the Campbelitown City Councll Local Government

Final Report to Campbelitown Cty Councll

Saptembar 2018
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Abbreviation Description

L Campbefttown Gty Councll

QR [hooh Srnerl Aptenach b Hanning Corrvectivity from Loal Stk to Ragionsd
Lizh o STt Ares

Y Pt Cormmemiy Tooe

PEFT Preferred Fousls Food Tree

P Preferred Fosls Habltet

PRy Percerringe Reshtance Value

RS Fomsds and Markime Servicey

sC Statewride Class

ColS

Principal Consittam Dr. Stephen Phillips

GAP CLoSR Anakysls Or. Ayl Lane [ Kirsty Walls
HOW §0 Chte Ehis repoTt:

Binlink. 2018, ientifving Leadt Cost Disperan) Podioways for Koakes within the Comphaltonn Ry
Cownrcl Local Govarnuent Arsa. Blolink Ecolngica Consyibnts, Uik, NSW,
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Bigkink Lanuobe Bown Koalas: GAPCLOSE Anabysis

Summary

[T e F T N R o g W A o e Tr BB T Bttt e R FIr g P r o ety
TRE NP R, T L R T T WL T LA BTG ARG EERERT R T LT IR R

the focus of schentific and consmandty interect. Wiike avaliable daty ndicabes tha the population her
ey iancand 3 pmedarsins OF necovery v the Last 0 wesars, corvend poplibxtion siee sstimales for the
COC LiGA Imply 3 koala popukstion wskimane of bess than 2061 individuals, the majorty of which accur
in the arey between Minto Heights and Weddertwan. This relatively low nimber wams of itk
pround For complatency gven the vilnerability of the greater part of the recovering popuiation La a
fre pvent, the imgacts of which could impeds the recovery process.

This report is part of an ongoing sertes intended to inform longer-tem management of the
Camphedzrwn koala populstion, and more specfically ams bo ety locaxtions for onneching arsys
of Preferred Koaky Habitat {PKH] o & fine scade acress the OOC LGA. Te achiewe this, previoushy
classifiesd Privnary and Secondary (28] PEH patches > 10 ha a5 wel 2 all ohher viegetasl ars
andfor bwud uses within the CCC LGA were mapped according to the resistance they presented @
boaks imovernent, I this way the sntire surface of the LGA was ooded for cocts Lo koala dispersal
Arexs OF highest cost bo koala novement nchake Fenced brain lines, highways, stusdiits and heowy
industrial and cormercial development. Exmphes of lowercnst Land uses ape nen-PEH vegetaton
and areas of low density development. Examination of the PXH habitst watris and the assoclabed
cavwectiviey issoes wens thereafber coviliicted in aconrdance with the analytical and spatial
framewerk offersd by the Ganeral Approoch [ Florning Sompactivity from Locdl Scaias ba Regions
(AP CLOSK| packape, in pondent with the scupparting Girophaol software pacoge.

Ouapirt idertifisd that the greater proponton of the OOC LGA (31,057 ha) cumrently funcrons a5 a
single, interconnicted bandacaps commponent comgrised of 44 habitat patches nked by K2 least-cost
pathways, & seccnd, much sraller (171 ha) kndscaps component in the far nonth-west of the LG2
v ss Eharese haiitat parhchaes Enked v thee ast-cnst pathways disconnecbed from the rest of
ihe LGA by the Lachian Way aqueduct. Considering the bger of the twe Bindscape components; no
hxst-orst pakhways oot in the cendral, heavily whbandsed pordon of the LGA; rather, they are
concentrated in the nonth near Maciuare: Fislds and Crwhany Gourt and in the south-west in the
vitniy of Gilsad respectively. Connecthaly in this biter area i additionally rellant opan crossing
Appin Ao and the Lachlan Way apuecct W order o Enk the Nepean and Georges Rivers
catthments and their associxbed koala populations v areas of PEH on the Wedderbum Platesy in
ithie asxst, 1o smaller areas of higher camying tapadty PEH in the west,

Leng-barm covsendalinn plandng for the Campledioun koaly populaben requing a shrvbsgh: and
consiered appmoach t manaping the Bzpe of koala poplliten pepovery and asackvbsd rangs
epaision a5 koabys condiowe o move across the bndscape and octupy arsas of formeyty
unoccipisd habitat. indepevabey of imavdedge abois the crrent conservalion / poplation skabas
of knalas in the CCC LGA, Grophod it dentifiad the habitat matrix batwesn Kentiyn and
Wischeriwarmn 2= supperting the mast imgortant pabch attribates in s of stze and capactty to offer
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Biolink Lanobe Bown Epalas: GAPCLOSHE Anabycls

linkage suppert to assoclated patches. Ghven this badkground, the Roture ypgrading of 2ppin Road
A inrrchng e e re ssiene i the sonh-warsharm anea of Camphad iown mandate the need
for indormed connectivity analyses as a pre-requisite w0 finalising road design and  other
e Opns D COmes.

Reiommendstions arisng from the oukcomes of the GAP CLoSA anabyses inchale the need to
consicher harw ek 10 Congol ik effediive ibegraton of comnecivity needs at thres locations aleng
the Lachlan Wiy st as a part of landscapre-thenesd connechivity nirtcirmes in the soukhwest of
this COC LiZA. WHH & view 1o malingsingng newty sstablshed connectivity between knaly popabxtiong
of the Gaorges and MNepean Alers, cesgn condepts [ osolibons for conskderatien are abn
recommendet for three Deations associxbed with the Appin Road upgrade ot Rosemeadow South,
Beuksh and MAlaty"s Oresde which hawe additionally been identifisd by the GAP CLOSA process
offering the most stitzble disparsal pabioay opportandties.
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region o the south-west of Syiney, Hew South Wales and encompasses an area of 31,00 ha. Koalkxs
inhabiting the OOC LGA have been the focus of schemific and community interest since the 1980Fs
{Cork ot of. 1958; Sheppard, 195H); Philips and Callaghan 2000; Ward 3002 Lunney ot o, 20100
Currently sstinated @ have a widely dispersad® populstion of ks than 200 animals [Blink
Ecological Congutants (BEC) 2016), data derived from analyses of historical koaly records and
ongoing Rkl assersments indicates that the 000 LGA keala popalathon — contrary to many others in
washern New South Wsdes and Quesncand - has sparienied 3 measure oF pepovery over the Lk 20
years [BEC H017; 2018)

This report i part of an ongolng sevies of management rebrbed shafies intended to assict C0C in
enabiing the pobented for 2 keng-pny Stestainabbe manageneyit framework: for the Caunpbelihown
hooaks 10 be athieved. At the time of drafting this report, the angoing recovery trend referred 1o in
the precading parxaraph i manifestng itself and amongst cther things in grestsr ninbers of koalks
being strick by moter vehicles along Appin Road between Campheltovwn & Appin, There & akao
evichyice of accupancy in habitat areas b the west of Appin Road In areas where koabes have not
privicisly besn reported, amengsk the knplications of wiich i that koala populxtions in the Negean
and Georges Rivers (atchments, pravioisly regardesd a5 separate poprlalions for managenment
PUrpOses, are now in direct contact [BEC J017).

The ko 1o long-term sustainable management of fressanging koala populations is knowkedge.
Buliding on avaibdble knewhedge indicating and ongolng retowery irend, there &= menit in Enowing
how best b bulld reslience i the popualabion s that the potentil for lnger-tarm population
viability con b madmesed such that the popalatian & bettr placed Lo vathstand the impacts of
sinchastic imgacts fmom catastrophic fire events which have fikely played a significant historical rke
in terms of nfuescing popubxtion distriboabion and conservation status, the thoeat now shevaibed
g the fiture uncartainties associxbed with cdimate change, The best way o achiave such
resiience will be @ have viable pepulstion cells widely distriburted and cocupying habibal outliers
that are effectively insulated from lange-ccale Bre svents, so mabling relonizion o ocowr. In
o 1 oo this, lindiages sl 40 b secared aornss the Landscape.

25 s naanvwe impliess, the Generalised Appeoosh to Plansieg Connactiwity o Loval oo Ragiomal Scobes
(AP CLoSA) develzpesd by Lochner and Lefroy (2044) offers a Gi5-based approach with a supparting

1mhlmmﬂﬂtlﬂ'ﬂ home range arens required o sstaln Indbvidos! kool
GlPage
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Biolink Lanobe Bown Epalas: GAPCLOSHE Anabycls

anaivtical and spakil framework that enables objective mawninabien of Baues asscdksied with
processas of historical habitat fragmentabion and badscape-acale comnectivity.  Amongst other
things GAF CLSA does this by consicering the scnlogical nesds and maovemend charactenstcs of a
piven Garget species Ml the sk 1o which the plarning bwwdacape funcions i knpede and/for
Boliee movement, cheling conseierxtions sich a3 pxbch size and the ogaxdion of arsxs of
prfemed habitat, the greabest distance of apen groind thal can be cressed and the distances that
can be moved in a3 connectad Lindscaye. Owiput from the GAP CLoSH process Hhoaes enabies
identificabion of key landscape ‘components’ and asaocisbed habitat ‘patches’ inked Wa a system of
Teast-tost paliaays’, these being the shorbesh parthweay habween twn habitat palches within a given
e a5 2 foncticn of B cover mesistange {La. baprers 10 movement] a5 well a5 knowiedge abot
ranging pattams and diggersal behaniir.

It = ithe exploration of connectivity atnoss the landscape and specifically the identification of beast-
sk dispersal pathwanys for koaks that ks the primanry focus of this report. A series oF concepiislised
lindapas wars hayified for the purpose of the draft Comprahancine Koakx Pan oF Managenmsnt
{CKPoM) endorsed by Councl JCGCC 2017). Whike thess Bnkages wers inbuitively infonmed, the
Greaber Syiney area and the COC LGEA n particalar B ako st 10 unergo a period of Rarther
expasion and development in the south-west, Analyses such as that offered by the GAP QLoSH
progass thiss have the capacity to inform firbore planning decisions by offering obischive anablyses of
connectiviey acnass the planning landscape ab a key point In scological tme,  Knowledge of the
locations of keask-oost patiiways als has the potent i 1o fony fature planning decisions by way of
identifng key Incxtions for Enkage consolitation andfor fulure rehabilitabion f restoration.

The purpiese of this project was bo bale a more infenmed and schentificalhy-driven approach 1o the
issyme of connecivily consideraticns for loalas acnoss the COC LGA and in 50 doing snable 3

cavgar b st natinn of Gonnechivity options by way oF:

o  Idendifying key bwdacape compenents and habitat patches of PKH assodiated with knala
caesyation At the LOC LA,

a  Priortisig the habitat pabch network in peemes of e and indra-comguonent connedtivity,

4 ldendifying and priortising beast-tost patiaays bedusen the patches yaithin axch comgonsnt
for long-term kna by consenrvation benefit,

4 Examining ksuees of conservation relavants 1o the continped funchionality of thess kase-cnst
pathways in Bizht of potential future develcpment,

T|Page
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Binlnk Lamobe bown Koadas: GAPCLOGE Anabyeis

1. Mathodology
£) Stendy crme and koaka records

The COUC LA E locaind along on the sasiern edge of the Cumberland Plain to the southwest of
Sydinay, NGW and coreers i anea of 31, 200 ha, [Figare 1), Koala neconds Bron the most recs Eoaka
pensration {2011 - 20 7) wiers pibtsniad firony Bicnet

Figwre 1: Location of the {00 LGA fwhite polyaoin) along the srshem pri plhwery of the Climibe kand
Plainy o the solith-west of Syiney, BSW.

A|Page
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Biolink Lanobe Bown Epalas: GAPCLOSHE Anabycls

] Akocorting rasistance to kand-ree for koaks moetment

For ka-cdensity koaly populations such 2 thet which nabiwally ocniw in bhe COC LGA, the costs of
moving acrss the vegetaked Bindscape ane higher than for those occugying higher canying capacity
landsrapes sasydwns; this s hecanse the distances hepween individial Preferned Koala Food Trees
(PCFTs) are invariably greater,

The perpentape reskianes vahee {PRV) refers o the offon or cost that it takes a koada ko cross a
pardcabar Bwaf-ape chxss, A PRY of J00% & the baseEne cost indicating that o takes a koala 50 m of
efiort b0 Crogs a distwc S0 m, 200N equerbis 1o an offort equivalent o 100 1o cross 50 m and 50
o These PRYE e bagaad i Lachner and Lefroy™s (H044) init il recomnendations for eath kand-use
catpaory, vefined harebn socording to spedcive-spacfi; nowkedge.

) Detarminabion of & go-crosshg Ehreshold

In onher o ghedaarminge ther mandinman disbancss that a knala was oy bo wraed From a wegelabad ahks
{the gap-crossing thpeshobd), we caliadabed the Evclidesn diance of Al COC LGA koala reconds thal
were ksabad in non-vegetabad arsy; From that of the nearect patth of mapped vesstabon [inchaling
bath PKH and ather non-PHH mapped vegetation).

OF the 240 loodly pecords for the study anes, 39 wers ioCated cuisihe mapped vegetationn polygons
The larged distance 3 kool reord was DCated from eapped vegetation was ~ 220 m and the
Average destance was = 44 m. Only 2.2% of koala recoecs wers ocabed > 0000 frony visgedtad ion nd
LAG vt bovasedd bakweastnn 10K - 000 From enapgesd vegsttion. The remadning £3.5% of necerds
were within 100 m of mapped vegstation indeed, 40.40% wers within 1 m of mapped vegetabion).
On the basis of this knowledgs we applied a buffer of 220 m around all mapped vepetation in onder
i best debinesybe the gap-oroszing threshold. For arvesxs beyond this bffer 2one we appliied 2
caxmplete harrier by movement (Le. = disparsal cost) [Appendix 1, Sexticn £ refers).

iv) Graotion of o sispersel oot sufoce

The varkciss kand-qse Layers that mados up the 00 LGA landscape wers i5ad 10 treabe a dispersal sost

stfoce this is a rasterisad® surface whers sach pisals value reprasents a dispersal cost for koake
that is derived from the Land cover type, refleching the potential scological costs of Draverang this

= =L p— Lol P P N e I e

arca, This appioadh requines svaieston oF individiial land cover resGiance wwes, Dased on a
practical consideration of both the lioehood of knaby movemend and the hagards that ane Eksdy Lo

ber ecrrmitered, harsin defined as the extent of ncalbsed resi stangs.

The diaparsal (o5t surfocd Mopporabes coesbohe b of ocalbeed resance rebed to the fnlowing
land-use mivibirbes:

1 & muatrix of cefta or phwels organkeed Into rows wnd columns.
G|Page
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Transpert infrashruchune (Le. roads and raliway Enes),

Hydrelogy (drainage Enes, canals, artificil wabe hodies, amueduct),
Vegetation cover finchuding, bt net Bmited to Prefenred Koala Habitat),
Mining and quarnying,

Agricubural activities (grazing & haortioutbone| and

L, Commrcial and Inchsarial Arsas

oo ow o E

Eath of the preceiing bwnd-iee Lypers (o9 cadashee, rads, Strahler stream aners, wiepelation
mapping] were avallabie x5 3 consaquends 0F ongoing wiork vath OO Wihers appropriate, digicd
vt relabing o Wnear landscape ahemends such 35 watsrcoirses and infraserpchore such as rabway
lins and roasfs wire underlain with available saxteliite imagery i onder Lo idendiy pobentid
conectivity oppertandties for koalas, whersppen dispersal costs wens kywersd acoondingly (e
b - Agapesralic § redfers).

v) Couling of Stedewhda Dhaes [0/ Plont Camitunity Types (PUTS)

For the popase of this project all SCAPCTs recognised by the vegetalion mapping Lwyer weye
cotegorisad o actond with citerla of BEC (216] wed to whentily wreas of PKH hased on
concshcerations of presence f absence / deminands relsting 1o the following PHFT speches:  Gey Box
Evcolvipis mefucoony, Grey Gem £ pinctals, Manna Gem £ viminglls and Forest Red Gum £
tevebizornis. Bassd on this knowleige, SCo/PCTs foield be classifisd hiearchically in tenms oF thed
e e bead Carrying Capadivy s Follows:

+  Primaey Kosla Hebitat — SC/PCT whersn ‘primary’ PEFTS comgrtse the dominant or to-
deminand owerstonsy species,

4  Seconchary Koala Habitet {Clawe A} — SC/PCT wherein ‘primary’ PIFTs are a sub-deminant
cxvrponed of Ehe overstonsy speecies (typically allwal deposhs).

4«  Secondery Koaln Habltat (Chess B} — Primary PKFTs alent, SCAPCT dominated by one o
maore ‘secnncary’ PETS.

«  Secondary Konls Hablitet {Chess C) - Primary PRFTS alitend, che oF mare “secondany’ PFTS
present within SCAPCT as 3 sub-dominand conmpondnd off Ovirsiorsy Sp s,

Collectively, SC/PCTs coded v atoerd with the pracading chssification systsn quadify a5 PKH for
loaka conssrvation and management purposes.  S0PCTs that disf not contain POFTs wisre clrssifiad
s 'Other’ vegetalion for anabysks pUrposes,

Az abready Alkaded i in §) above, the allocaticen of cost must be detsrmined in a dfferent way for
PEH compared to all other cabegories, i areas of PEH categorised as Primary’, the smaller howne
g shyaes wikanidd oy sl oy inaiuiiad bk rcpulre ks cally snowement, notudthetanding that
such oyt i s HF Corries (ogts asaniivnd with esposire il iescdvenbinre, i the Sl aieng
series of Secondary habitat types (Le. A, B and C), home ranges are by necetsiy karger, doe ko the

WPage
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increasingly sparser diskriburtion of PEFTs, This requines Largey dally movements 10 he ynderiaken,
with assocksed higher (osts, Bacause the physical movemant through Secondany habitals b oostier
For koadas, this recuaires 3 higher cost metric b e applied. A PKH [Prmary and Secnndany Classes)
are ponsidered no cosr when incmporated inhd a habltat patth n the GAP CLOSR ramewinik. In
order o qualify a5 a habitak patch par se, 2 minimom size threshold, defined by the user, nwest be
exceeied, In cases where the amcaint of avallable habitat does not meet this theeshobd, Secondary
PEH classes cany progressively higher opsts 1o baverse than Primany PKH, which ks the enly lind use
that is no cost’ in dl contesms At the atheyr syl OF this spectam, SCPCT: that did not gontabny POETS
were clascifed a6 Other’ vesstation for analysls purposes and ingumesd 2 higher cost 2zain, a5 dd
e of gesyred Land or cheared Kl with scatbers irees,

For the purposs Oof GAP CLOSH analyses we hove continged to devedop and rafine 3 stancandisad sat
iof resistance paranwebers for koaks which are supponted by ecolagical comvslabes that can be applied
thircrughatit the spmcies fange. Notwithstanding the nead Lo achinewiedae localbed departunes from
a stanchwdisad set 36 particuber clicumstanoes arise (2. the Lachibsn Way squasiuct and other
channelind wabspcourses such as oo in the 00C LGA), the uae of 3 standaniicsd apprnaoh enalles
a fonssoet approadh e be applied xoros the koalds range, The current detall of this
stwtaniicalion procass in terms of the relabonship bebween a given cog parameter and thedr
s krbed sexdogical correlate is proveded in Appendix 1.

w) Layeriag fov rasterizodion purpases

Becarse muliple data [/ land-ase Liyers ane gsed i faom the dispersal (st surface i 5 freauaend thal
pehigons from one Byer (ag. roads) will inbersect another data byer {25, vegetstion), i sch
instances it & important o define which data layer hos vales that take precaience. Data byers
were defined as having the follovang order of precadences, in berms of thelr post valu:

Gap-crossing threshold Lnyer,

Connectivity sbroctures spanndng roads, train bnes and agueducts,
Tiain Wwes and aquebiat,

Pooads,

Hydrokegy,

Vegetatnn, inchiding PHH, and

Lirbyan / Commerciad [/ Inchusarial £ Agricaibral Lind e,

R G A

Pradinmnary investgabens oF sorface comphmdty rmsyled in 3 detsrimi nabien o of lise a pised s of b
x5 I ROW sk i zahonn geraorsies.

wil] denrtifiing bomdscope comporunts, hobidat potches and heast-cost dsperaal pobhwos

Graphic apprnadhes can be ussd i represent scokogicl Lindscayes in termg of ‘nodes’ and ‘sdges’,
whesre the fonmer sist a8 kay ‘Dabches" OF ivbarnonnertst habitst within a Linger (reghonal) network
11 |Page
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of Tandstape components’, wihile the edges of butscape components, in thecry ab mast, represent
the interface between separate £ disconnechad mabrices of habitat. in this Iramework, "edaes’ may
s refer o the east-cnst pathways between interponnected habitosr patches. To this end we
cheternined ty use 3 mindmanm paich sie of 10 ha and the supporting Gt software Rinctions
developed by Foldie o of. (H012) o edly kay Laindstape components and assdcixbed paich
nebwnrks thereln, We ako used the Graphob functons to identify beast-cost dispersal pativways
acros the shdy arsa psing a threshokd method, To this svd and rather than rebting on Eucliflan
distance, Cost Conslerations wers Lisad @ incorperale iormation from Hhe Badiss Lager whe reby
A cunmilsthve cost threshaobd of 300,000% was desmed to be thet beyand which a parthwary could net
be formed, The calculxtn of this value & infonmed by ancillary koaby scology consiferations /
rvetrics (Apgrendke 1 Section € refers),

W) Grophh sathings s mastrics

Analyses ware ron using minimom patch spes of 13 ha, 20 ha and 50 ha respecively. Patch
oy was set o 4, mesaning that a hahitat “paich’ consists of the cendral pizel with Hs four
nesighdyinrs if they wers of the same value, Patthes were dinplified for plaar graphing purpases ko
streambine the creston of polygonal beundaries, thershy acosierating analysis, Topalogy was absa
crsmyplete, meaning that 2l Enks thad did not otherwdse cross habitat patshes were considerad, The
chnilative Cost wae determived from the bndscaps magp using the masimum cumubxtive oo
threshold as definet in the preceding saction.

The primary graph onetric oilliized for analysks wors the Dedta Inbegral incex of Conneciivity [[HIC)
which b5 sspressad a5 the product of pabch capacities [which in this case wiss debermined by habita
poth siee) dividad by the mombeer ofF linds batwimen them, vah the som dviced by the sqere of the
shudy area using the caloulations of Pasoual-Hortal and Sawra (2006]). The DIC, &5 opposed e sither
the plobal- or component-IC, describes the reltive importance of each graphic slement by
cxvmpting the rate of varistion in the global metric inducet by the removal of sikher patthes or
paths The result of a Detta medric is pressnied at 2 becal bevel [hat of habitst paich or by bt
a0 by refersncs 10 the plohal kved (Le, the snvine stsdy anea).
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Biolink Lanobe Bown Epalas: GAPCLOSHE Anabycls

3. Results

&) Lanad use Jayer andd gssockated disparsed cost sinface

Rastertsation of the inpit kanduse Layers resisbed iy a Lairge serbes of plnels which were chegked and
coxdadd mandially B resstanse in acord with valoes detalad in Appendic 1. Figune 2 isiates the
Bne scale comphedties of the disparsal cost surface, induding the gap cressing byer, for a sechion of
the COC LGA in omparton 1o avallabke sxbelie imagery and Figune 3 cdemonstrates this cost
diisparsal surface more broadly for the antine LGA.
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Bigkink Lanobe Moven Koalas: GAPCLOSE Analvst:

) Graphab / SaP CLoSR output

Tabhe 1 suwnmeerices the hacsline GAP CLoSR oitput metnics for the study aresy in berms of cresases
in the minimum PEH patch sk Fron 10 hay, to 20 ha and 50 ha. The highest nunbwrs of potential
hesxct-rorct claparsal pethviniaws are idendified by considering all ansas of PEH o a2 minimum iz of 10
har and given that our objective & 10 charachertoe Enkage arsas across gaps in the habital, thers k&
preater ecobngical benefit 1o consioer the highest niamber of practicable perthacays; further analysk
and figures are this based on this minkoom padch siee. IF 3 210 ha o 5 ha minkmum path sizs &
weed, the ks of smaler, enideyifed patches and pathways could lead 10 2 Rllre 1o onsider

important Bnkage areas in planning oF management,

Teble 1. Besciine connectivity clementy idermtified on the bl of required sccess o 10 ha, 20 ha and 50 ha
min imum FEH pch stoes,

Landscape Bament / Paich sice | 300 | X0 ha | 50 ha

Lanclscagm cxsmgundnis 2 Z 1
Hahbtot prtchiss 47 H 22
Learst-coost parthways a5 L L 39

crraphab outpit for the shudy anea is lesirated in s of Badkcane components and assoclabed
habitat patch networks comnected by least-cost pathways (Figure 4), At the 10 ha habltat paich
scake, this outpart impliees that the CC LGA tonslses of twe landscape components, the smaller of the
Wi tomprising just thres hahitat patches connected by thees keast-cost pathwiays iecated ab the
very north-westenn edge of the COC LGA where it adjcing the Camden and Lverpool  LGAS.
Thersafter, the remainder of the LGA (31,052 ha) ks determined o funcion a5 2 separate bandscaps
cxmgonek com i sed of 44 habitat parbches coonneched by 33 beast-cost parthweays, Arsas of potenbial
e hivity inebweesn the st and west of the shudy area ocour in the north of the COC LGA, ancund
P quawrie Flelds and Denham Coart, and bo the scuth of Gllead armnd Wedderburn and Menanghe.
Figures 5 and £ disphay this outpart at a higher peschtion for both the north-westerm sdge of the LG2
il the sodahhe-wisst oF Camphad B riggmeothsehy.
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conshting of 47 habitet patches (10 ha minkmum size) connected by 65 kewst-cost pathemnys, the locetions of
which sre Aisirated by back Anes.
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Binlnk Lamoke Movwn Koadas: GAPTLOGH Anahysts

[ ]| rortsempn comporvens
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I e e 1y deniifying Least-Cost
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Fgurs §: Higher resolution of prentisl least-cost prthweys (black lines] In the nothemn part of the O0C LGA,
Potential for connectivity v dependent upon fbbora of MEH, generally Tollowing wstercourser, winding
through othersdse urban sresr;: four fsays ossings sre 20 incorporyted,
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Fgurs & Higher resolution of lesst-cost pativayy (bieck lines] In the south-westemn portion of the CCC LBA
Enst-west movemnent out of the larpe habitet patches of the Wedderborn Plateaw | dependent upon crorsing
both Appin Road snd the Lachian Wy squeduct. Aress where sgueduct cmssings s theoretica iy posslble
e nunbered 1 -4,
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Binlnk Lamoke Movwn Koadas: GAPTLOGH Anahysts

East-wesk onnechivity in the nonth of the LGA from Macquare Fslds towards Denhaim Court &5 not
disoussed in further detall in this neport, gheen the ack of evidence for current keala ocoupancy in
the habitat paxtches & the nonth-west [Fgure 2). Occipancy in the south is documented For both the
wask and wiest of the LGA, with recent mavemesnt of koalas from habitat an the Weddedwan Plabe s,
acress Appin Road, through the Beulah biobankdng site and a5 far a5 the Mepean Ahwer near

Menangle (Figore 7.

The refaive importance of PHH pabohes across the COC LGA, a5 defined by the praph-mwetbrics
penerated by Graphal, identifies the habltasr area abong the Georges Aiver bebwesn Kendlyn and
Wisckdertam 5 the bergesct el most consolisiated for long-tenm managsment purpasses (Figone §).
Oumside OF this area, the habitat patch nebwork bebwesn the Georges and Nepswn Aivers in the
vicinity of the Beulsh bichanking ste is abo dentified as important. Linkages connecting ehywnents
within the brge Kentlyn-to-Wedderburn habital maric are ihentified 2 being the most important La
the overall onnectivity of shudy area, while inkages following the Beubdh blobanking site and
Moo Feserve ane oy ident ified as substantially contribiding b overall connecihaly {Figune B).
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Biolink Lanuobe Broven Kpalas; GAPTLOSH Analvct:

East-west connechivity in the nonth of the LGA fom Magouearse Falds towands Denhann Court i not
discussed in further detall in this report, gheen the bck of evidence for cument knala ocougancy in
ithi habitat pevichiss b the nowth-west (Figure 7). Occupency in the south is documented For baoth the
east amd wast of the LA, with regent movement of koalas from habitat an the Wedde drn Plabeii,
acmss Appin Road, through the Beulah biobankdng site and a5 far a5 the Hepean Rhwer near

Menanghe [Figure 7).

The refsthve importante of PKH palches across the GO0 LGA, as defined by the graph-metrics
pensrated by Graphah, identifies the habltst area along the Georges Alver hbatwesn Kendlyn and
Wiackie i x5 the brpect el most ponsolistaled for kong-benm managenent pupa s [Figone 3).
Ouside of this arey, the habitar patch nebwork betwesn the George: and Napewn Aivers in the
vicinity of the Beybin bichanking she is albo entifled 3 important. Linkages conmecting ebanents
within the Bwrge Kenthyn-bo-wadderbrorn habitah matrbe are ifentfied 2 being the mast important o
the overall onhectivity of shady area, while Enkages following the Beubsh blobanking e and
OO Feserns are dloy whendified as substantially contribirting o overall conneciiwly {Hgure ).
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Fgurs 7; Habltet peiches kdentiied by Graphab, here Intersected with kosls recordy (shown er black drcles]
from the most recemt kosls generytion (2011-2017), sre coloured preen, Habitrt pariches with nofunknown
ale occupancy sre coboured biue, The leoations off krowm bosls mcrtsl thes s shovwm e plnk chrciey,
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Fgure & Deita integral interconnecthity (DRC) scores for hebitet patches snd sysociated Bnkages. This metric
charscteries the importance of patches and Inkapes o the nebwork and B computed by mesuring the
effects of patch / Inkage removel % oversll connectivity, Hebltet patches are represented by crcles - colour
represemts thelr importance (DG score) with the most important patches, In terms of thelr comtribution to
oversll commectivity, shown In the darkest codour thigher DG more), Chcle size representy patch cepacity
(calcuisted from ot sreal. The Importance of eech Fnkage to overall connecthity v represented by the
thickness of the fine, thicker fines being the most important [higher DHC score), Mobe thet Bnkages do not
represert the ‘real paths” 9 shosm In previows pures, but sre the Buclidien distence between two patches.
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Binlnk Lamoke Movwn Koadas: GAPTLOGH Anahysts

#. Dlscussion

This project is the Brst bo undertale an indfiormied and ohjectve mawninabion of sdsting conmnecthaly
pativeays and Enkage opportundties for kealas across the COC LA

OF the 47 habitad poabches > 10 ha vilisad identifind by GAP OLeSA framework, sbisen contabn kaala
reconds fromy the mast reowt three koala gensratons (2000 - 1017). Thers ame 28 kast-cnst
pathrways connaching thasse curvently ocoupiad habitat patches, Al of which ane locabed in the sast
Al south-west of the LGA. Iy B notewonthy that conections bebwesn the eact and wist of the
sty area ane reflant svirely upon succssshl crvcsings by koadas of baoth the Lachiben Way aqueduct
and Appin Road batween Rossmeadow South and 2ppin Village. Potential Bnkages i vorth of the
COC LGA hawe ko bewn wdendified. These are quastionable in tenms of indicative conservation
investments in reshoration f rehabilicadon becase of a Lk of swdence for koaka acoupancy in the
very nonth-wiest of the LGS (Figare ) and an alvsende of connedctivity andfor habitst patohes to the
et i the adioining Camden Conmncll and Lverpenl ity Council LGas.

For the greater part of iks rowe the Lachlan Way aqueduct offers Btk oppertunity for succsshil
crossings by boakes and other non-vobwt mammals. Fine-scale inspechion OF satelite imapery
harwiieyesr, reviculind four artas thal offersd pabeitial crossing opyeortinitees (ocations mambered 1 -
4 respectively n Figure & of this report]. OF these, crossing & ks the mast sulstantive {3 navigahbe
ik rFomca = SO0 m 0 widih) and this offers the grexbed epgortunity through a Imovan area of PKHL
From the south, this area connects 1o a linear sarip of riparian habitat associxbed with Malaby's
Croed: which is indepandenady itentified a5 3 kry sast-west linkage aoross Appin Road between the
Genraes and MNepeny River Cabohmeyis, Conmischivily opportundties w0 the north ane mone comglex i
wnravel andfor consoldate ot are cearly anchored o the Beulsh binbanddng site which has absa
bean identifisd by the GAP CLoSA analysis s fundamental 1o maintaining exst-west linkage. The
B pinhy site b5 aloo assnt ixbad with smccess 1 Grossing 3 akong The Lachban Way; this i a 72 m section
where the aqueduct is suspended alove a gully with PEH on both shdes. Elsewhers, crossng 1 is a
100 m sacron of the agueduct which i enclosed withine piping. with some potendil fior knala
MOt inder the concrbe footings of the plpe. Praferned Kioaly Halitat abiits this crossing on
either dde, offering 2 mefiuny level of potend il ublily. Cmossing 2 B a4 m wishe vehicle bridge with
surrunding agricatborad Lind inchiding scatbered trees. The neanest PHH is 230 m away on the sask
and LIE m xway bo the west, these distnoes imglying 2 Hrw pobential utility in the alende of
strategic repkanting 10 consolidate the linkage.

The knportance of establishing and mainbaning strabeglc linkages at Rosemsadow, Beulah and
Malisty's Cramk a6 indtialy hevuified by the Campheliiown CKPoM is strengly renforced by the GAP
CLoSH anakrses, kease-tost dispersal pathways across Appin Road being independently ifentified in
all three lncations previowsly identified by BEC (2017). The general area betwmen South
Campbeliown and Appin village is dlso Mentifed a5 an Important pakch matrix by the Grophol
el LhS
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Biolink Lanuobe Broven Kpalas; GAPTLOSH Analvct:

One of the underiving ascumptions of the GAP CLeSA approach b the nation of 100% occupncy.
Asiche from tonsiderations of patch ke in the graph-metris outpad fthe DEC scxre), this means that
all habitat patches are welghted aquadly in terms of thr connectivity potentil and the easecast
dispersyl pexthways that are subsequently identified, a2 opposed t0 an carbcome that may be more
blased by a relnce of a contemparanecits residency distribution pattem. n this regand | &
important to recognise thet the hxst-const dispersal pathweays are linear representations of Enkages
that are not spatiolly scplich. This means that while the location has been idevified, e
cilmansions and more spacifically width hes ot han spedifed, This B sl advantagsois ghven that
pricios divensang of linkopes £ corrdors £an then b aiapbed in regponss 1o local kwdedgs and
the neads of a given Bargel species andfor suibe of species 2 requirad, For koalas, BEC [XI17)
promoied an optinal coridor width of = 425 m based wpon (onsidecstions of femade home rangs
size. While thiz & a wsefil and scalable metn that reflects the low koala carrying capacity of the
landscape, it & b evident from svallable studies in COC LGA that loxalas will use amas with a
narrcwer width than this. Invariaibly, finad comier widdh in most instances will Bkely reflact e
cowshcherabinns; B goes without sayving that wider i ttber in crder 1o reduce the pokenitial negalive

immarie acoredaherd wbih setine affacde o oo in s wissrs ralshad Hhusnere viuch :-tw:l.-rﬂy_‘__ﬂ_#

PR B A R e T TR R 'rw'r'r"r“-ﬂ R Ty oy FER P RSyt FW AN By P AR A NIy A gfEyEE -

ek akco be considermi

In b of the south-wstem LGA, araph mesrics indepencently identified the overall imgortante of
the Enkage matrix that camently mdsts babwesn the Nepean and Georges River cxtchments in in the
area betwsen South Campbeltown and Appin villags, Three maln pthways are identifled by the
analyses, the more important of which stems frem barge habit area o the east of Appin Rnad
acress the Beulah hinhanking sk and thermsafter aonoss the Gilead arsa 1o the Nepean River, It
Follows that this area should notionaly becore the focus of monechivity planning, the Inbnt 0
optimise funchonality of the existing (onnectivily network in this area Dther imporkant diggersal
Pothrways in the area batwasn South Comphalitovan and Appin village are ocabed at Mallty's Creek
anud the Noorumbahy Ressrve at Rosemeadow respectively. Overmicing considerations in this regard
e opporbunites to traverss the harrer othergtos reprasented by the Lachlan Way squeiiict, A
Wt havie Al ey in b OF the cuvrend landscaps, rosaing ansys 1, 3 & 4 i Figure & of this
reguort ths hecowns focM peinds for connectivity planning, the intent of which should e @0 engine
that potential sast-west connectivity MRcames ot thess locations are not compromised by poor
plamning desciskonsdeign.

It is clear that Fowre upgrafing of Appin Road will need i conshder the matbsr of mainkalning
cowwe iy b the hroader contest of encouraging a fina design by government 1o akso reduce the
pobendil for vehiclestrike song the read alignment in this locatdon (mappsd n Figure 7). Whie net
a spegific requireneent of this project brief, destan solotions o xssist in minkmising the impacts of the
road pgroake while sHll apcommodating connectivity neads are xvallabe, ranging from a exbended
Hsack-in (0 the upsrade) o Rosemeadow 50 a5 i snable a design sclation [skower vehick speed
enforced by roundabowt and koala-griks), an overpass in the gensral wWeindty of the Bedwah bio-
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Binlnk Lamoke Movwn Koadas: GAPTLOGH Anahysts

banking sl and an enginesring solirinn at Malaly Creek o 25 10 ceate sither an elevaed road

sacton or eacavabed arsy bevweath any upgraded road aligninent threish which kada mowement
a0 TN,

Recommendations

1. Councl engage with NSW Roads & Marikime Service: reganding the nest for connectivity
measires o be provided in the viciity of Noomimiah Reserve, the Baolah binhanking sie
aad Malbxty's Crest 3¢ part of an inbeprated connachivity muttome for the ayrthwestem
e e of the COC LGA, and

2. Purspant o 1 abowe and with s weew o effectively connecting the Nepean and Genrges R
popikations, Countll strive ko consolicate and dedboer an sast-west contdor design for koakss
focussed on keast-cost disparsal pathway inttions at the Noorumbah Ressrge, the Baplah
blohanidng sibe and Mallaby's Cresk, all of which are 10 be colleciively Enked to the Lachlan
Wy Crorssing Point= 1, 3 and 4.
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Biolink Lanuobe Broven Kpalas; GAPTLOSH Analvct:
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APPENDIX 1

Standardised resistance surface parameters & assodated ecological definitions Koala (Phascelarcios cinereus)

A. Linras Inkastrucisne

Road Hievarhy [ces sulrtypr — Farctisn] Ot Calemwy | Cost Metic | Cost defimed

Pathway - Path [unsealed| nfa AS per One lane, pedesivian use; aegliphle isteferene with normal

sumounsdings | unemest patten

Pathway [ Contiuity Line - Fabh (seabed] nfa AS pr Ose lane, pedesiyian 1se; seghsle meafaenoe with nomal

surmoundings | mmemest paEitten

Vakingdar Trark - Arrser Wy f Track webindar nfa A par L wolures [ANETE < 1000 suorape coesd £ 25 bm hour

[unsealed) sumoundings | Negiipble merferenoe with normal moversent patien

Coalinuily Line [ Standand Aol - Urban Service Lane Medium 500% Lo voliame [ARFIT < 1000]), sverase speed < 40 b b

Coaliuily Line [ Sauisrd fnad — sl oad [oee hiedum T L volurme [ADTE < 5000), speed < B bmn hr.

bne)

Rounsdabout — 2wy comext High 0% Cars at deceased speed, 50 — &1 km bt evea D
Distributorfirterial mads, 10% risk of morabty T oosing
aitempied.

On-OFf amp — any comiext High % Cas at decwased spesd, 0 — B bm bt svem on
DsiributorfArterial koads, 10% risk of moriality if oosssg
attempted.

Coalinuily Line / Dual Cariapraay § Saulad mad - High % miedium volurme [AIFIT < 100i0), speed Emik 60 km hi?, 20%

Local Anad {two or more Lanes) risk of moriality ¥ orossng attemphed.

Standard Rl £ Dual Carviapeway - Frimary Road High % Miedium volumes (ADTE < 1HEKH, speed limit &0 km W, 20%
risk of moriality ¥ orossng attemphed

Coaiimity kaad [ Dual Cariapewsy f Standand Road - very high 1000% Hizh volume [MIFIT > 10000) speed limit G0km — &0 ke hid,

Distributor Raad % risk of morabty if oossieg atirmpied

Coalinuily Line [ Dual camriapeway [ Standad Read - very hizh 2000% Hizh vol ume [AIFIT = 150008), speed =100 m hour, twe or moe

Arterial Road s, 3% risk of muriality ¥ oossieg atiemphed

Moloray Extremely high So00% Hume Highway, two or more lawes in each direction, high
vwhime [ADTC > 15000), speed = 100 b how, 75% nsk of
muriaity i cossing attrmpted.

Railway [ Fenoed Rioinnacry Infinite == rosk Mo xrPs [enchisin fearing present)

Railway underfover pa=res High 0% Exposure aml aneess difiulkies

Lanch b Wiy dup uesl urt Inflinite = ok vertical wals, no epress [bypially mcdusion fenced).

Akt brilpes Hipgh 0% Expisure aml incess difiukies
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Hinlink Eoala EAMI oSk MeiTis
B. Waheronmses
Strahier Siream Order Coast Coteprory Cost Metnc oot defined
1® nfa AS pEr Ephemenl draisape line. Meglipih ke imerference with nemal movemnsent patiern
e s
F nfa As pEr Ephemenal draisape line. Megligih ke imerfereace with nemal movemnent patiern
axroundisps
E L IS0 Feremnal stream, shalliner (= 1 = on overape), noeassd winesbidiyfexposure, 15%
un bk
o Medium A In some Eses permanent water f siream flow, deep [> 1 m on average], noeased
vulnerainityfepoaine, 25% ten ek
] Hizh EHM% Fermanenily firwing oeek or e > 5mwide, > 1w deep on averaze), 50% tum bhack
M and 7 Hizh B Permanemily Rowing rver 10 m wide, » Z m deep; 75% WM bark. Incubes sectnes of
Enmbury crran Creek swuth of Kemnett Park, thouph e ame =2m wide, the
sumrmurding subsirate & diffulk for koalas o taverse
6th infinite == posk Steep wiled o el bound section of Bunbury Creek near Kesneit Park
Artiical Wetlands and Lakes Wery high 2000% IHmaming risk in dams amd blos
Wormnmra Dam infinite == rosk Lincrossa hile
L Veretation Cover
Vepsiation Type Comt Categeery Cost Meti | Cost DelEned
Frefered Koala Habsiat
Mimary -] 1Y% Enables srmall home mnpe areas (< Sha| o be manmiained; lite mobdity oost
Seconekary [Class A) L 150% imermefiate home range sice |5 — 10 ka);, mobility cost inoeases
Secvnedary Hlass 1) L H% 1arger home Enpe size (10 —30 ha|; daly movements typically preater thas 100m.
Secnadary [lass ] Lorw 1507 Apuires Bripe home npes [> 30 ha) o be mainmined. daily mmemesds typislly
Eredter than HIG m)
Other Vepetalion
ther L E ] No FFTS, shelter availab e but Brpe movesents requined o treverse
Lindrsified ! Lnknmam Low E ] As ahme
vepetation
Ershnd [satiered ees) [T =TT ] SO0 Some refiipe oppaiunties, brpe movements required o raverse
Ersshind (no trees) High B0 Mo refupe opportusities, large mmemesls requined o transerse.
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Hilink Eoals EAPD oSk MeiTEs

0. landUse
Lamd uce Type Cet Catezory | CostAletre | Cost Defined
Imtensive ropping f prasng High Boo¥ As for Greeshind [ne trees)
Mining and Cuamying VeryHigh 100% Hahitat Emiting
Industtial f shopping centres f carparks very High 1% Hahitat Emiting
Low-Asediurs dersity urban [Lot sizes %2, 400m] Meduim =a0% Hahitat * PEFTS, a5 per Grassdands — sratirred trees [Table C)
Medium dessity urban (Lot sizes 1,210 7,408 m?) Very High r="" Hahitat * PEFTs, high risk of domestic dog attack
High-hediur derrsity urban |Lut sizes 600 — 1, 2400 raf) Very High 1500% Hahitat * PEFTS, high risk of domestic dog; attack
High density urban (Lot sires < 600m?| Very High Zooo% Habitat Emiting, 2 hizhrisk of domestic dog attack

E. Ansillary Foala Ecolopy Conrsiderations [ Metrics

1 Munimum patth Sz some reseach suppFests 50 ha as minmmum habitst regquirensent [Mcalpine =t &, 2007), however aralable data suppests that the
mnmum pairh sz is onsEieably smaler. in onier o optimse pukomes in tems of e rumbers of kastost depersl patirays, we nun anaiys=es
utilising 2 minimum pairh sires of 10 ka.

1 Gmousine thrrsholl- Maxdmum distance an individu 2l knala will eowe betwees two sSinktwal comecivity Sements [ siepping Sones 220 m

3 hisoath me gnssine dslany The madmum dsae that inisviduals will movwe bebween paithes, prowileg tere 5 some ind of sineciural
amnedivity elemest sxch a5 Siepping stones [eg sattered peddock bees] or non-MEH vegetated oxvidors: Ske (DEjue =f of | MEE; Borman =t &1, in
press), the latter disper=a] measure bl on penetic data

Refrrenes
D, D, Thompsn, 1, Preece, H, de Williers, D and Camick, F N 2003 Dispersa | patierms in 3 repineal koala populstin in south-sost Quesnsiand wiliiye
Aessarrly Wr 201 — 290

MoAlpine, C, Rhndes, |, Feierson, A, Possingham, H. Callaphan, H Caman, 1 Witvhel, O and Lunney, . 3. Flanning qoifelines Ey doaly conssrataon ond
ey A gonide 1o bect plonning practice Austraias Enala Fousdatine and the Usiversity of Queensiand Brishane, Awdtrala.

Normean, | A, Fhilips, 5, Bladonore, C, Goldingay, A, and Christalis, L in press. Paalls inforenoe mpowves estimation of recent migration when sampling s sub-
optimalt an empirical evaluation of sunoe-snk dyramies n the ala fhesmbarrios cnerews. Wethods i Erology amd Embuiion.
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