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EXECUTIVE SUMMARY 

This document constitutes the final stage of a project to develop a integrated 

Structure Plan/Koala Plan of Management (KPoM) for the Area 13 Urban 

Investigation Area to the west of Port Macquarie, NSW. Earlier work 

confirmed that the feeding preferences of koalas within the study area 

predominantly focused on Forest Red Gum, Tallowwood, Swamp Mahogany 

and Grey Gum. Koala activity was widely distributed throughout the study 

area with approximately 50% of the sampled sites returning koala activity 

levels consistent with the presence of Core Koala Habitat, the majority of 

which was centrally located in the study area, with localised outliers in the 

north and south. Elsewhere, there were substantive areas of Potential Koala 

Habitat that did not currently support resident koala population(s).  

 
Fieldwork subsequent to the above has gathered further data on the area’s 

koala population. Replicated spotlighting transects and SAT-based 

assessments have indicated a population of approximately 80 koalas currently 

inhabits the study area, the greater proportion of which occur within mapped 

boundaries of Core Koala Habitat.  While the demographic dataset is small, 

capture data suggests that outlying areas of Core Koala Habitat are 

predominantly comprised of animals in the younger age classes, consistent 

with a view of recent immigration from adjoining source populations known to 

inhabit lands to the southeast including the Innes Peninsula and adjoining 

Lake Innes Nature Reserve.   

 

A number of processes currently threaten population stability, including 

ongoing road mortalities and yet to be realised impacts of recent land clearing 

activities in the central and northern parts of the study area; some loss to dog 

attack is also likely in rural residential areas. Longer-term recruitment 

processes are also likely to be compromised by a proposed re-alignment of 

the Oxley Highway within the study area.   

 

Management of koala populations within the study area in the context of 

longer-term development will be contingent upon effective integration of the 
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Structure Plan with existing areas of Core Koala Habitat in the first instance, 

mindful of future development expectations. Notwithstanding the need to 

consider stochastic events such as wildfire, this KPoM proposes that an 

increase in koala population size within the next decade to approximately 

double the current estimate is both realistic and achievable. In order to 

achieve this objective, the study area has been divided into a number of 

development precincts. Management provisions ensure that the movement of 

koalas through habitat linkages within the study area is not impeded while an 

escalating range of constraints are advocated in response to development 

proposals as they affect both Potential Koala Habitat that is currently the 

subject of transient use, to the two categories of Core Koala Habitat 

recognised by the KPoM. Other proposed measures are intended to minimise 

road mortality, facilitate recruitment and assist population re-establishment in 

selected areas. A proactive approach to development and conservation within 

the life of the plan is also proposed, with issuing of subdivision certificates 

linked to completion of habitat restoration works. A 2 yearly monitoring 

program is also recommended in order to provide feedback on the response 

of the area’s resident koala population(s), while a formal review of the KPoM 

will be required every 7 years for the purpose of regularly informing the 

development process. 
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Introduction 
 

The koala - Australia’s largest arboreal marsupial - is an obligate folivore that 

feeds primarily on trees of the genus Eucalyptus. The distribution of koalas in 

eastern Australia extends from far north-eastern Qld. to the Eyre Peninsula in 

South Australia (Strahan, 1995). Throughout this range, koalas have been 

reported as utilising a diverse range of Eucalyptus spp. (Hawkes, 1978; Lee 

and Martin, 1988; Hindell and Lee, 1990; Phillips, 1990; White and Kunst, 

1990; Melzer and Lamb, 1996; Lunney et al. 1998). However, within a given 

area only a few of the available Eucalyptus spp. will be preferentially browsed, 

while others, including some non-eucalypts, may be incorporated into the diet 

as supplementary browse or utilised for other purposes (Lee and Martin, 

1988; Hindell and Lee, 1990; Phillips, 1990; Phillips et al 2000, Phillips and 

Callaghan 2000). 

 

Koalas are not a highly fecund species; females reach sexual maturity 

between eighteen months to two years of age and can theoretically produce 

one offspring each year. However, observations indicate that on average, 

most females in wild populations breed every second year over the term of 

their reproductive lives (Phillips, unpublished data). The longevity of 

individuals also varies but probably averages 8 – 10 years in most mainland 

populations.  

 

While the socio-biology of koalas is a critical aspect of their management, it is 

something largely overlooked or otherwise ignored in the majority of planning 

studies. Factors that influence the distribution of koalas at the population level 

are more complex than that simply represented by habitat considerations 

alone. Studies of free-ranging koalas have established that those in a stable 

breeding aggregation arrange themselves in a matrix of overlapping home 

range areas (Lee and Martin 1988; Faulks 1990; Mitchell 1990).  Home range 

areas vary in size depending upon the quality of the habitat (measurable in 

terms of the density of preferentially utilised food tree species) and the sex of 

the animal (males tend to have larger home range areas than females). Long-

term fidelity to the home range area is generally maintained by adult koalas in 

 6  



Biolink                                                                                                                  Area 13 KPoM 

a stable population (Mitchell 1990; Phillips 1999). Dissolution of social 

structure has been identified as a contributing factor to population decline in 

some areas (Phillips 2000). 

 

An additional feature of home range use by koalas is the repeated use of 

certain trees, some of which may also be utilised by other koalas in the 

population (Faulks 1990; Mitchell 1990; Phillips 1999). For the purposes of 

this KPoM, we use the terms “High” and “Medium (normal) Use” to describe 

such localities, regarding them as analogous with the concept of Core Koala 

Habitat as defined by the State Environmental Planning Policy No. 44 (Koala 

Habitat Protection).  

 

Conservation and legislative context 
The conservation status of the koala varies across Australia, from supposedly 

secure in some areas to vulnerable, rare or extinct in others (ANZECC, 1998). 

In New South Wales (NSW), the koala is listed on Schedule 2 (Vulnerable 

Species) of the Threatened Species Conservation Act, 1995 (TSC Act). 

 

State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 

44) commenced on the 13th February 1995, its aim 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 (to) reverse the current trend of koala population decline 

by: 

 

a) requiring the preparation of plans of management before development 

consent can be granted in relation to areas of core koala habitat; and 

b) encouraging the identification of areas of core koala habitat; and 

c) encouraging the inclusion of areas of core koala habitat in environment 

protection zones. 

 

For the purpose of SEPP 44 Core Koala Habitat is defined as (NB underlining 

is author’s emphasis): 
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“ .. 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.” 

 

The Director-General of what is now the NSW Department of Planning (DoP) 

has prepared guidelines to assist implementation and assessment for the 

purposes of SEPP 44, including those relating to the preparation of both 

comprehensive and individual Koala Plans of Management. According to 

these guidelines an Individual Plan of Management must, inter alia, address 

such matters as are described below:  

 
i) an estimate of population size; 

 

ii) identification of preferred feed tree species for the locality and the 

extent of resource available; 

 

iii) an assessment of the regional distribution of koalas and the extent of 

alternative habitat available to compensate for that to be affected by 

the actions; 

 

iv) identifications of linkages of Core Koala Habitat to other adjacent areas 

of habitat and provision of strategies to enhance and manage these 

corridors; 

 

v) identification of major threatening processes such as disease, 

clearance of habitat, road kill and dog attack which impact the 

population; 

 

vi) provision of detailed proposals for amelioration of impacts on koala 

populations from any anticipated development within zones of Core 

Koala Habitat; 

 

vii) identification of any opportunities to increase size or improve condition 

of existing Core Koala Habitat. 
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Regional Distribution  
Koalas have a well-documented history in the Hastings area, are an integral 

focus of community interest and are known to occur from the 

Dunbogan/Laurieton area north to Kempsey and inland as far as Beechwood 

and Koree Island (Connell Wagner 2000).  Unfortunately, the conservation 

status of koala populations within this area remains unknown, despite several 

community-based surveys and census projects that have been undertaken. 

Connell Wagner (2000) reported the results of a 1995 community-based 

survey conducted on behalf of the Koala Preservation Society that returned a 

total of 1532 sightings within the Hastings LGA, the majority of which came 

from the Port Macquarie and Lake Cathie urban centres. Another population 

study was apparently undertaken in 1999 for the area around Lake Cathie, the 

results of which alluded to the presence of a significant population with 

approximately 300 sightings being recorded in the small urban center (Connell 

Wagner 2000). Given the absence of qualifying criteria, such results must be 

interpreted with caution because they infer a large population size when in 

fact they more often reflect observer density and repeated sightings of 

individual animals; thus the risk of pseudo-replication is too large to enable 

any meaningful conclusions to be drawn. 

 

Threatening processes 
Free-ranging koala populations are threatened by a variety of processes: 

 Destruction of Core Koala Habitat by inappropriate clearing for urban 

development, roadworks, agricultural and mining activities 

 Fragmentation of both Potential and Core Koala Habitat such that barriers 

to movement are created that isolate individuals and populations, hence 

altering population dynamics, impeding gene flow and the ability to 

maintain effective recruitment levels. 

 Unsustainable mortalities caused by dog attacks and road fatalities 

 Mortalities caused by stochastic events such as fire.  

 Degradation of habitat by logging and/or removal of preferred food trees.  
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A number of the aforementioned processes currently impact on the study 

area’s koala population and are discussed in more detail elsewhere in this 

document. Suitable koala habitat in the Hastings LGA is as widespread and 

fragmented as the distribution of koalas. However, the concept of 

compensating for actions degrading koala habitat by either moving koalas or 

providing alternative habitat elsewhere is delusive. As discussed above, a 

range of ecological issues negate the efficacy of such measures. Thus the 

maintenance of extant social structure is a primary consideration in terms of 

developing the management provisions of this KPoM. 
 

In light of the preceding information and broader state-wide trends it is evident 

that longer-term koala management within the Area 13 UIA must adopt a 

precautionary approach in order to achieve objectives of sustainable 

management. Planning should thus endeavor to minimise the potential for 

adverse impact within known areas of Core Koala Habitat, while at the same 

time ensuring that adequate linkages are maintained in order to assist 

ongoing processes of recruitment and dispersal. This suggests the need for a 

considered approach to future development, aspects of which may often 

require alternatives to conventional development scenarios.  

 
Structure of the Plan 
This plan has been prepared for Hastings Council and essentially comprises 

two parts - Part A provides the ecological data for the KPoM and addresses 

relevant issues of koala food tree preferences, population size, the 

categorisation of both Potential and Core Koala Habitat, koala population 

demographics and threatening processes within the study area. Part B 

provides a general discussion and interpretation of the ecological data in order 

to build the framework upon which management decisions should ideally be 

based, prior to promulgation of the KPoM’s working provisions. 
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Notes:  
1.Vegetation mapping underpinning this KPoM has been updated to 
include the more recent work by biolink (2006) and thus differs from 
that included in the original Core Koala Habitat study by biolink (2003).  
 
2. A number of modifications to the KPoM’s working provisions as 
initially adopted by Council have also been undertaken as a 
consequence of ongoing discussions with landholders and officers 
from Port Macquarie Hastings Council, and the Dept. of Planning. 
Amongst other things, the outcome of these discussions resulted in 
the need to allow for greater flexibility of some of the KPoM’s working 
provisions, primarily with regard to development in areas of Core 
Koala Habitat and the need to supply essential infrastructure, while 
other concessions were deemed necessary in terms of introducing 
some flexibility into provisions relating to subdivision design.  In 
approving the KPoM, the DoP required a number of amendments to 
the proposed flexibility provisions; these were detailed in 
correspondence to Council on the 10th January 2008 and are reflected 
herein.  
 
3. Further correspondence from the DoP dated 14th January 2008 
subsequently restricted lands to which the KPoM applied to those 
covered by the Area 13 Local Environmental Plan. DoP’s requirements 
will be considered further by Council in consultation with the DoP as a 
component of public exhibition of the Area 13 draft LEP and 
associated documentation. 
 
The aforementioned items of correspondence from DoP are provided 
on the following pages. 
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1. Correspondence from DoP dated 10th January 2008 … 
 
Mr B Smith 
General Manager 
Port Macquarie Hastings Council 
P O Box 84   
PORT MACQUARIE NSW  2444 
 

 
 
Our ref:   G93/00107 
Your ref:  32-2005-0025 
 

Dear Mr Smith 

 

 
Draft Local Environmental Plan and Koala Plan of Management for Thrumster 
Release Area (Area 13)  
 
Thank you for your letter of 7 September 2007 and subsequent correspondence 
concerning the above local environmental plan (LEP) and koala plan of management 
(KPoM) and requesting a Certificate to allow public exhibition of the LEP. 
 
Following consideration of the draft plan the Director-General has certified that the 
plan may be exhibited.  A copy of the certificate issued under section 65 of the 
Environmental Planning and Assessment Act 1979 is attached. 
 
In this regard, I have agreed that identified inconsistencies with Local Planning 
Directions 1.1 Business and Industrial Zones; 1.2 Rural Zones; 2.1 Environmental 
Protection Zones; 3.5 Development near Licensed Aerodromes and 4.3 Flood Prone 
Land are justified in the circumstances of this LEP. 
 
The environmental study, together with relevant planning agreements and the Koala 
Plan of Management are required to be exhibited with the draft plan.   
 
Written authorisation to report to the Minister under section 69 of the Act is not being 
issued for this draft plan. 
 
Council will note that a revised version of the Standard LEP has been issued.  In 
addition a new set of draft clauses concerning specific issues has been distributed, 
and there are a number of other minor drafting changes which have been suggested.  
Any drafting changes to the plan which do not affect its substance, can be made 
following exhibition. 

In addition, pursuant to clause 13 of State Environmental Planning Policy No.44 
(SEPP 44) – Koala Habitat Protection, the draft KPoM submitted to the Department, 
prepared by Biolink Pty Ltd dated March 2006 as amended October 2007, is 
approved, subject to  

• clause 6(H)(a)(i) being amended to apply only to essential infrastructure and 
clause 6(H)(a)(ii) being deleted; 

• clause 6(H)(c) being deleted, and 

• additional provisions in clause 8 which require: 

• an assessment of the actual extent of habitat loss as a result of 
residential development; and 
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• an environmental management plan for the habitat restoration works 
specified in clause 3(G), the format for which is to be drafted by the 
Council and agreed by the Department. 

The reason for these conditions is to improve the outlook for koala protection and the 
ongoing protection of koala habitat. 
 
Please forward a copy of the draft plan and the amended KPoM and the other 
information to be exhibited in respect to the draft LEP to the North Coast Office.  
Please contact Jim Clark on 6641 6604 if there are any enquiries. 
 
 
Yours sincerely 
 
 
 
 
 
Sam Haddad 
Director General 
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2. Correspondence from DoP dated 14th January 2008 … 
 
Mr B Smith 
General Manager 
Port Macquarie-Hastings Council 
PO Box 84 
PORT MACQUARIE  NSW  2444 

 
 
Our ref:   G093/00107 
Your ref:  32-2005-0025 
 

14 January 2008 

 
Dear Mr Smith 

 

Draft Koala Plan of Management for Thrumster (Area 13) 
 
I refer to the letter forwarded by the Director General to Council on 10 January which 
among other matters related to Area 13, gave conditional approval to the koala plan 
of management (KPoM). 
 
The letter neglected to mention that the approval of the KPoM is restricted to that 
area covered by the Area 13 LEP (i e not the lands to the south-west and the south-
east which were omitted from the LEP in early 2007). 
 
I apologise for any inconvenience caused by the omission of this statement from the 
letter. 
 
 

Yours sincerely 
 
 
 
 
Jim Clark 
Team Leader Local Planning 
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PART A 
ECOLOGICAL ASSESSMENT 

 
The earlier assessment of the study area by biolink (2003 – see Appendix 1) 

resulted in the following information being available for the study area’s koala 

population:  

(i) identification of preferred food tree species, 

(ii) identification and categorisation of areas of Potential Koala Habitat, 

and 

(iii) delineation of Core Koala Habitat boundaries.   

 

The biolink (2003) report remains an integral component of this KPoM, the 

modelled Core Koala Habitat boundaries (Fig. 1) providing the primary 

ecological constraint to initial structure planning concepts and KPoM 

development. Subsequent fieldwork focused on the following issues:  

 

a) Estimates of population size 

Two methods were employed as follows: 

For purposes of estimating koala abundance, 33 of the original 58 SAT sites 

(see Appendix II for SAT methodology) were assessed for the 

presence/absence of koalas within a 25m radius (0.196ha) of the centre tree. 

A koala density estimate (koalas/ha) was then derived by dividing the total 

number of koalas sighted within the 33 SAT sites by the combined area of 

these sites and a population estimate obtained by extrapolating over a total 

habitat area of 522 ha.  

 

A second population estimate was obtained through a series of replicated 

spotlighting transects. To this end, four linear transects approximately 1km in 

length were established, each of which was aligned to intersect the 

consecutive centers of 2 – 3 SAT sites of either low use or med-high use 

respectively and then censused on at least two occasions on non-consecutive 

nights by 2 observers using a portable 100 watt spotlight. Transect widths 
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during spotlighting were determined on the basis of the mean distance of all 

observations perpendicular to the transect line during the survey.  

 

b) Population demographics 

Demographic attributes of the study area’s koala population were determined 

from a randomly captured sub-set of the population. Koalas were located 

opportunistically or by targeted searches. Two capture methods were 

employed depending on a given animal’s location and ease of capture. In 

cases where the koala was deemed “catchable” it was encouraged to 

descend to the ground by waving a coloured flag attached to a telescopic pole 

(held by a person in adjacent tree and/or on the ground) and was captured at 

the tree base. In instances where capture using the preceding method was 

deemed unlikely to succeed, a custom-built koala ‘trap’ was used.  

 

Koalas captured by either of the above techniques were weighed upon 

capture for the purposes of administration of a mild sedative. Subsequent 

examination recorded the following: 

a) sex – male or female, 

b) population cohort – adult, s/adult or juvenile, 

c) condition score - a subjective measure (scale of 1 – 10)  based on the 

degree of muscle tissue development on the dorsal surface of both 

scapula, 

d) reproductive status (females only) – presence/absence of back young or, 

where necessary, pouch examinations to establish presence of small 

pouch-young or recent evidence of lactation, 

e) disease status - presence/absence of clinical signs of chlamydiosis, 

f) age - assigned on an incremental scale of tooth-wear class (TWC) using 

the criteria (see Table 1) of Gordon (1991), and  

g) general overall condition – a subjective five point scale of poor to excellent 

that incorporated attributes additional to the above (eg colour of dorsal 

pelage, presence/absence of physical aberrations and/or other disease 

symptoms). 
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Additional to the above, ear-tissue samples were also collected for the 

purposes of assisting a proposed investigation of gene flow amongst the 

larger population including areas of Port Macquarie, Lake Cathie and localities 

to the west of the study area. Koalas were then tagged with individually 

numbered ear tags supplied by the Koala Preservation Society of NSW and 

once fully recovered from the sedative, were released at the base of the 

capture tree and monitored until they had ascended to a safe roosting height.  

 

Opportunistic observations of koalas were also recorded throughout the study. 

 

 
TWC Mean Age 

(years) 
Age Range 

(years) 
95% CL 

1 1.2 1-2 0.8-1.5 
2 2.0 1-4 1.8-2.3 
3 2.7 2-4 2.3-3.1 
4 4.3 3-6 3.7-4.9 
5 5.5 3-8 4.3-6.7 
6 7.3 5-10 4.5-10.2 
7 9.0 9  
8    
9    

10    
 

Table 1. Tooth-wear classes (TWC) and corresponding age estimates with 
associated 95% confidence limits (modified from Gordon, 1991). 

 
 

c) Elucidation of threatening processes 

Additional to elaboration of observations relating to habitat clearing and/or 

modification reported in the study by biolink (2003), historical records relating 

to koala road mortalities in the study area over the preceding decade were 

obtained from the NSW Koala Preservation Society.  
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Results 
Fieldwork was undertaken over the period 15/09/03 to 21/11/03. Spotlighting 

transects and the locations of each of the SAT sites that were assessed are 

detailed in Fig.2.   

 

a) Estimates of population size 

A koala was observed in only 1 of the 33 SAT sites that were assessed. In 

contrast 4 koalas were observed by spotlighting for approximately 28 person 

hours of effort. Despite these apparent differences, the two approaches to 

koala census produced similar population estimates as outlined in Table 2.  

 
 

Census method Density (koalas/ha) Lower PE PE Upper PE 

SAT sites 0.15 ± 0.06 47 78 110 
Spotlighting 0.18 ± 0.07 57 94 130 
 
Table 2. Population estimates (PE) for the study area derived using the two different 
approaches described above. Lower and Upper PE estimates are derived using the standard 
error of the density estimate. Estimates are based on pooled data and extrapolated over a 
total habitat area of 522 ha.  
 
 

The SAT approach is considered the least biased estimator of population size, 

in part because of the number of sites that were sampled, but also because of 

the reduced influence of visibility issues that are more inherent with the use of 

spotlighting as a survey technique. Thus we conclude that the study area 

currently supports a population of 78 ± 32 koalas, approximately 68% of which 

occur within lands covered by the Area 13 Local Environmental Plan.  

 
b) Population demographics 

Demographic data were obtained from 9 koalas (5 males and 4 females). 

Condition scores for captured animals ranged from 6 - 9 (median = 7) with 

evidence of past chlamydiosis (conjunctival scarring) observed in only one 

animal.  

 

Tooth-wear classes ranged from 1 - 7 with a median of 3 and did not 

approximate a normal distribution (Kolmogorov – Smirnov test for normality: 
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Dmax = .24086, Khamis delta-corrected statistic .01<P<0.05), suggesting a 

population skewed towards younger cohorts (Fig. 3). One of the captured 

females had an independent back young at the time of capture.  
 
 

0
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Fig. 3. Distribution of tooth-wear classes of koalas in the Area13 study area. 
 

Including opportunistic observations, a total of 25 observations of free-ranging 

koalas were recorded during the course of fieldwork. Excluding known 

instances of repeat sightings (n=4) and a single observation outside the study 

area, 75% of the remaining observations (15/20) occur within the mapped 

boundaries of Core Koala Habitat as modelled by biolink (2003). Figure 4 

illustrates the location of each sighting, including those from which 

demographic data was obtained. 

  

c) Threatening processes 

Habitat modification 

The study area presents with a history of disturbance that has included 

broadacre land clearing, logging of preferred koala food trees and numerous 

fire events. Over the last few years, each of these disturbance variables 

continues to be evidenced as follows: 

 

Removal of overstorey vegetation (including koala food trees such as 

Tallowwood and Swamp Mahogany) from an area of Core Koala Habitat in the 

northwest of the study area (Lot 6 DP 809161). 
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Recent under-scrubbing and removal of mid-stratum vegetation (including 

koala food trees such as Tallowwood) from an area of Core Koala Habitat in 

the north-eastern corner of the study area (Lot 249 DP 754434) 

 

Extensive removal of mature vegetation (including koala food trees such as 

Tallowwood, Swamp Mahogany, Grey Gum and Forest Red Gum), associated 

mid-stratum and understorey from an area of what was likely to be Core Koala 

Habitat  in the south of the study area (Lot 5 DP 809815) 

 

Road Mortality 

Over the ten year period 1994 – 2003 the NSW Koala Preservation Society 

attended to 30 reported koala/motor vehicle incidents along the section of the 

Oxley Highway that traverses the study area. From this data the following 

observations can be made: 

 

- there is a strong seasonal bias in koala road mortalities with 43% of the 

reported cases occurring during Spring (September – October), 

- 87% of the reported cases resulted in koala mortality, 

- 62% of reported incidents occurred in the immediate vicinity (± 750metres) 

of Thrumster Drive. 

 

Other threatening processes 

While dog attacks on koalas within the study area do not appear to be a 

frequent event (Connell Wagner 2000), some mortality must be assumed. Fire 

frequency, especially in the north of the study area, is also likely to have 

negatively influenced recruitment processes and population viability. Disease 

does not appear to be a significant issue at this point in time.  
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PART B 
PLANNING AND MANAGEMENT 

 
Tree preferences  

The results of the biolink (2003) study established that the feeding ecology of 

koalas within the Area13 UIA is specifically focused upon four Eucalyptus spp. 

– forest red gum E. tereticornis, swamp mahogany E. robusta, grey gum E. 

propinqua and tallowwood E. microcorys. These results were unequivocal in 

their challenge to an alternate view that species such as broad-leaved 

paperbark and blackbutt (amongst others) serve as a significant food resource 

for koalas within the study area. While there is no argument that species such 

as these will be browsed by koalas, the need to distinguish between those 

tree species that are fundamental to the survival of koalas and those that are 

of lesser importance is a necessary precursor for effective management. 

Thus, maximising retention of the forest red gum, swamp mahogany, 

tallowwood and grey gum food resource within the study area should be seen 

as a primary consideration in terms of koala habitat management.  

 
Potential Koala Habitat 

As demonstrated by the biolink (2003) study, the application of tree 

preference data to the matter of habitat categorisation results in a conclusion 

that the majority of remaining native forest within the study area qualified as 

Potential Koala Habitat. Similarly, largely cleared (but otherwise unmapped) 

areas that support scattered koala food trees must also be recognised as 

Potential Koala Habitat for planning purposes.  

 

Core Koala Habitat  

The results of the biolink (2003) study, coupled with the additional fieldwork 

described in the preceding section, confirm that koalas are patchily distributed 

throughout the study area. Accordingly, a small population of approximately 

50 - 60 koalas occurs within that area covered by the Area 13 LEP, the 

greater proportion of which currently resides within mapped areas of Core 

Koala Habitat. However, a population estimate of this order is below that 
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otherwise required to ensure longer-term population viability and infers a 

management need to increase the population size if at all possible, minimise 

known threatening processes while also maintaining ongoing recruitment 

levels from other source populations, presumably those on lands managed by 

Vilro Pty. Ltd. and the adjoining Lake Innes Nature Reserve).   

 

It is also clear from the results of this study that Core Koala Habitat does not 

always coincide with what might otherwise be perceived as the best quality 

koala habitat categorised solely on the density of preferred food tree species. 

While counter-intuitive, in a management context this is an important outcome 

simply because it highlights the overriding social factors that otherwise govern 

the distribution of free-ranging koala populations. 

 

Population Demographics 

Population data has demonstrated that the demographic structure of the study 

area’s koala population at this point in time is skewed towards younger age-

class cohorts. In itself this is a positive indicator because it suggests an 

inherent potential for an increase in population size rather than a decrease as 

would otherwise be implied by a population largely comprised of older 

animals.  
 
Framework for management 

To reiterate discussion from the biolink (2003) study, Core Koala habitat is a 

dynamic rather than static phenomenon, the boundaries of which can be 

expected to change over the course of successive koala “generations”, the 

measure of which has recently been estimated to be 5.6 – 7.8 years (Phillips 

2000). The direction of such change (i.e. expansion or contraction) is 

dependent upon several factors including: 

a) The level of historical disturbance prior to assessment, 

b) the size and proximity of any other resident population(s), 

c) the availability of suitable habitat in proximity to that currently being 

occupied by resident koala populations, 

d) habitat linkages to assist processes of emigration and recruitment, and  

e) extant threatening processes.  
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A primary objective of SEPP 44 is to reverse the current trend of population 

decline. Given the presence of substantive areas of Potential Koala Habitat 

that are currently the subject of transient (low) use by koalas, it is clear that – 

with support - the study area’s koala population has the potential to increase 

over time. In order for such an objective to be realised within the context of 

future land use planning and development (notwithstanding stochastic 

events), it thus becomes desirable to minimise those factors that are currently 

retarding growth while also maximising the potential of those that can facilitate 

and/or assist a population increase over time.  

 

Function and Management of High, Medium and Low Use areas 

Important source populations are located within the High Use areas of Core 

Koala Habitat, several cells of which have been identified within the study 

area. Such areas should ideally be protected from adverse disturbance and 

are generally not suitable for intensive development such as that normally 

associated with high-density residential subdivisions.  

 

Medium (normal) Use areas of Core Koala Habitat likely serve as both source 

and sink areas where the population parameters of births and immigration are 

arguably balanced by deaths and emigration. As evidenced by the ongoing 

persistence of koala within the town of Port Macquarie, such areas commonly 

occur within urban environments where management should ideally be 

focused on measures designed to minimise the potential for negative impact.  

 

Low Use areas often coincide with areas of Potential Koala Habitat that are 

not Core Koala Habitat by virtue of the fact that they are not currently 

supporting a resident koala population. Nonetheless, such areas provide 

auxiliary habitat for more transient members of koala society while also 

providing for longer-term population expansion. Another function of these 

areas is to provide linkages between current Core Koala Habitat areas in 

order to facilitate dispersal and recruitment processes within the larger 

population. Development within such linkage areas should therefore aim for 

retention of vegetation with particular emphasis on the retention of preferred 

food tree species.  
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Prognosis for future management 

The study area’s koala population would appear to have an excellent potential 

for increase. While the data suggests that the population is both small and 

fragmented; there are substantive areas of Potential Koala Habitat that are not 

currently supporting resident koala populations while opportunities also exist 

to re-establish areas of primary habitat in ecologically important areas such as 

wetland ecotones. Moreover, demographic data also alludes to an inherent 

potential for increase given the representation of younger age-class animals 

within the population.  However, realisation of the population’s potential for 

increase remains qualified by the yet to be realised impacts of recent land 

clearing events and the obvious need to reduce current levels of road-related 

mortalities. Perhaps most importantly, increase will also be reliant upon the 

need to ensure ongoing recruitment from known source populations on lands 

to the southeast; hence the efficacy of ameliorative measures associated with 

the proposed deviation of the Oxley Highway within the study area will likely 

determine the longer-term future of not only the study area’s koala population, 

but also the success or otherwise of the plan which follows. Justification for 

this latter conclusion is based upon the following: 

• Demographic data has demonstrated that the Area 13 koala population 

is currently comprised of younger cohorts derived from adjoining 

source populations.  

• Habitat immediately to the southeast (incl. lands managed by Vilro Pty. 

Ltd. and the adjoining Lake Innes Nature Reserve) supports a koala 

population of regional and state significance, conservatively estimated 

as exceeding 500 individuals (NPWS 1999, Phillips, unpub data). 

• The koala habitat interface with Area 13 currently constitutes several 

kilometers of forest that is essentially “barrier-free” and thus no 

impediment to recruitment processes. 

• Ameliorative measures such as fencing and underpasses that are likely 

to be associated with the proposed deviation will – at best – restrict 

fauna movement opportunities to a disproportionately small fraction of 

that area which is currently available for fauna movement. Thus the 
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numbers of koala-specific underpasses need to be maximised if the 

barrier effect is to be minimised.   

 

The need for ongoing review 

The Area13 UIA is a large area for planning purposes and within the 

envisaged 20 year time frame for proposed development of this area, many 

things can happen. Because of this and given the estimated size of the study 

area’s koala population there is a need to proceed carefully for the following 

reasons: 

- so that population trends in those areas of Core Koala Habitat subjected to 

recent disturbance are allowed time to consolidate and stabilise;  

- to protect known high use areas of Core Koala Habitat from undue 

disturbance in order to assist a population increase over the short to medium 

term (5 – 10 years);  

- to gauge the success or otherwise of the various KPoM provisions that are 

proposed; and  

- to ensure the development process proceeds on an informed basis and is 

responsive to any need for change. 

 

Because of these considerations, Figure 5 effects a proposed subdivision of 

the study area by way of defined development precincts. Ideally, development 

within the study area should proceed in stages 1 – 5 in the first instance, thus 

minimising disturbance to major areas of Core Koala Habitat while also 

allowing time for other working provisions (e.g. habitat restoration, koala 

releases, fencing and underpasses etc) to take effect.  While regular 

monitoring will detail the population’s response, a formal review of the KPoM 

from time to time will also be required in order to keep the development 

process informed and responsive to change.  
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Area 13 UIA Koala Plan of Management 

 
Working Provisions 

 
PART 1 - Definitions 

 
Definitions: 

“approved device” – means a structure approved by the NSWRTA, 

DEC and/or the Consent Authority, that restricts access by koalas and 

other wildlife to an area of road from which wildlife are excluded.  

“APZ” – means an Asset Protection Zone for the purposes of bushfire 

planning. 

“dbhob” – means diameter at breast height over bark. 

“DECC” – means the Department of Environment and Climate 

Change. 

“DoP” – means the Department of Planning. 

“Essential Infrastructure” – means collector roads and 

neighbourhood avenues identified by Port Macquarie Hastings 

Council’s adopted Development Control Plan for Area 13, in addition to 

trunk services including high voltage electricity lines (33kVA or more) 

trunk water mains, trunk sewer mains, sewer rising mains, 

telecommunications and fibre optic carrier mains and gas supply 

mains, stormwater trunk lines and end of line detention structures and 

sand filtration beds. 

“Land to which the plan applies” – means all lands covered by the 

Area 13 Local Environmental Plan. 

“Major road” – means as defined in the Area 13 Structure Plan 

Guidelines. 

“NSWKPS” – means the New South Wales Koala Preservation 

Society. 

“OPA” – means an Outer Protection Area as defined for the purposes 

of Bushfire Planning. 
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“Potential Koala Habitat” – means forested and/or cleared areas not 

currently mapped as Core Koala Habitat but that otherwise contain 

preferred koala food trees. 

“Preferred Koala Food Trees” – means one or all of the following tree 

species: 

- Tallowwood (E. microcorys) 

- Forest Red Gum* (E. tereticornis) 

- Swamp Mahogany* (E. robusta) 

- Grey Gum (E. propinqua) 

* includes the naturally occurring E. tereticornis x E. robusta hybrid, 

referred to as E. patentinervis by Bale (1992). 

“suitably qualified and/or accredited koala specialist” – means a 

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 DECC and/or the Ecological Consultants 

Association of NSW. 

“Supplementary documentation” – means the work of biolink 

(2003) or other information presented in Part A or B of the plan.  

“Consent Authority” – means Port Macquarie Hastings Council. 

“The plan” – means the “Area 13 Koala Plan of Management”. 
“The study area” – means the Area 13 Urban Investigation Area. 
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PART 2 – Management Aim and Objectives 
2. The primary aim of the plan is to accommodate development whilst also 

facilitating, to the maximum extent possible, an increase in size of the koala 

population. This task is reflected in the following objectives: 

 
(i) Minimise disturbance to currently mapped areas of Core Koala Habitat. 

(ii) Minimise the potential for koala mortalities on all major roads required 

to service future developments within the study area. 

(iii) Create, embellish and/or maintain habitat linkages/corridors and koala 

friendly precincts throughout the study area. 

(iv) Minimise koala mortalities currently associated with the existing 

alignment of the Oxley Highway through the study area. 

(v) Maximise opportunities for safe passage of koalas beneath the route of 

the proposed realignment of the Oxley Highway. 

(vi) Maximise retention of preferred koala food trees in all areas of Potential 

Koala Habitat.   

(vii) Assist recruitment processes through identification of suitable areas of 

Potential Koala Habitat in which koalas can be released by the 

NSWKPS. 

(viii) Creation of a development process that is linked to positive 

performance indicators.  

 
These objectives will be realised through the actions and measures that are 

detailed on the following pages. 
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PART 3 - General Provisions 
3. The following provisions shall apply on lands to which the plan applies: 

 
(A) Relationship to other Koala Plans of Management 
(i) The plan supersedes any other Koala Plan of Management that is currently 

in force for land to which the plan applies. 

 
(B) Duration of Plan 
(i) The plan will come into force once approved by relevant authorities and 

shall remain in force for a period of 20 years unless otherwise amended or 

superseded. 
 
(C) Clearing of native vegetation 
(i) The clearing of native vegetation for development# purposes and/or to 

satisfy APZ requirements must not proceed until the area has been inspected 

and approval given in writing by a suitably qualified and/or accredited koala 

specialist. 

(ii) Approval to proceed with the clearing of native vegetation in accord with 

Part 3(c)(i) is only valid for the day on which the inspection has been 

undertaken.  
 

(D) Protection of koalas from undue disturbance 
(i) The clearing of native vegetation and/or earthworks in accord with Part 

3(c)(i) or for any other purpose must be temporarily suspended within a range 

of 25m from any tree that is occupied by a koala and must not resume until 

the koala has moved from the tree of its own volition. 

 
(E) Swimming Pools 
(i) all new swimming pools installed on land to which the plan applies must 
display a stout rope (minimum 50mm diameter), one end of which must be 
secured to a stable poolside fixture, the other end of which must trail in the 
pool at all times. 
 
 

                                                 
# excludes activities permissible in accord with Hastings LEP 2001. 
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(F)  Habitat Linkages and Buffers 
(i)  unless otherwise indicated in Figure 6 of the plan, habitat linkages must 

have an average width of 60m, inclusive of up to a maximum of 15m of any 

OPA that may be required for the purposes of Bushfire Protection.  

(ii)  unless otherwise indicated in Figure 6 of the plan, habitat buffers must be 

a minimum of 30m wide, inclusive of up to a maximum of 15m any OPA that 

may be required for the purposes of Bushfire Protection.  

(iii) All habitat buffers in the study area (including areas requiring habitat 

restoration) must be identified by an appropriate land use zoning that 

emphasises their ecological importance.  

(iv) Where a reduction in canopy cover is required for the purposes of creating 

a APZ adjacent to a habitat linkage or buffer, retention of preferred koala food 

trees must be maximised.  

(v) Where a residential allotment abuts a habitat linkage, Part 6(b – d) of the 

plan applies.  

 
(G) Habitat Restoration 
(i) Habitat restoration works must be implemented in the Habitat Linkages and 

buffers as illustrated in Figure 6 of the plan.  

(ii) Habitat restoration works must be detailed in an environmental 

management plan, the format of which is to be drafted by the Consent 

Authority and agreed to by DoP. 

(iii) Preferred koala food trees must comprise a minimum of 50% of native 

tree species that are planted for the purposes of habitat restoration. 

(iv) Where habitat restoration works as illustrated in Figure 6 of the plan are 

required on land to which a Development Application applies, restoration 

works must be completed prior to the issue of a subdivision certificate.  

(v) Preferred koala food trees planted for the purpose of habitat restoration 

must be selected so as to maximise their viability through the establishment 

phase.  The plants should have a minimum height of 600mm at the time of 

planting and be nurtured for a minimum period of 24 months with any dead 

plants being replaced. 
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(H) Koala Release Area 
(i)  For purposes of the plan, the area of secondary koala habitat in the north 

of the identified boundary within Lot 235 DP 754434 shall be designated a 

Koala Release Area and excluded from development. 

(ii) Subject to availability, a maximum of two female and two male koalas per 

year shall be released into the Koala Release Area until such time that Part 

4(A)(i) of the plan has been enacted. 

(iii) the release of koalas into the Koala Release Area must be undertaken 

and overseen by the NSWKPS in accord with the following protocol: 

- koalas must be released into a preferred food tree (the release tree) that is 

not within an identified area of Core Koala Habitat, 

- the release tree must be selected such that canopy overlap with other 

trees in the immediate vicinity is minimal, 

- the release tree must be surrounded by a temporary fence constructed of 

a series of joined 1000mm x 1200mm x 3mm corflute panels such that a 

minimum distance of 1.5m is maintained radially from any one point 

around the base of the tree, 

- the fence must be removed after a period of 7 – 10 days or if the koala has 

left the tree of its own accord, 

- supplementary feed comprised of preferred food trees that are growing 

within the Koala Release Area may be supplied as considered necessary.   

 
(I) Roading 
(i) Where major roads are proposed that are required to traverse vegetated 

areas of Core Koala Habitat or a habitat linkage/buffer, or a designated Koala 

Release Area and are predicted to accommodate in excess of 500 vehicle 

movements/day the following provisions will apply: 

- 1200mm high floppy-top or other approved wildlife exclusion fencing must 

be installed along both sides of the road, the lower half of which must be 

clad with galvanised tin sheeting on the outside face. 

- cattle grids or other approved devices must be installed at fence-ends 

and/or any driveways or other access points to prevent koala access to 

major roads.  
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- where possible, koala underpasses* comprising a minimum of 1.2m X 

1.0m Reinforced Concrete Box Culverts must be installed at regular 

intervals that approximate 1 underpass/150m of exclusion fencing.  

(ii) In areas where the installation of exclusion fencing and underpasses is not 

possible due to topographical or engineering constraints, signage, street 

lighting and appropriate vehicle calming devices must be deployed.  

(iii)  Detailed design for areas affected by provision (i) and (ii) above must be 

prepared in consultation with a suitably qualified and/or accredited koala 

specialist. 

 
(J)  Community Education 
Appropriate promotional and educational measures will be undertaken 

throughout Area 13 in relation to dog ownership and koala habitat 

management. 

 
PART 4 – Oxley Highway 

 
4. The following provisions will apply to the Oxley Highway where it traverses 

lands to which the plan applies.  

 
(A) Current alignment 
(i) Wildlife exclusion fencing and a minimum of 3 – 4 koala underpasses* of 

the dimensions specified in Part 3 (I),(i) are to be installed along both sides of 

the road for a distance of approximately 750m west of Thrumster Drive and 

1200m east of Thrumster Drive. A detailed design for this must be prepared in 

consultation with a suitably qualified and/or accredited koala specialist with 

the works to be completed within 3 – 5 years following the issue of any 

subdivision certificate for residential subdivision within the land to which the 

plan applies.  

 
(B) Proposed realignment 
(i) 1500mm high floppy-top wildlife exclusion fencing must be installed along 

both sides of the road for the entire length of the proposed realignment, the 
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lower half of which must be clad with galvanised tin sheeting on the outside 

(habitat) face. 

- cattle grids or other approved devices must be installed near fence-ends 

and/or other access points to prevent koala access to the proposed road.  

- Koala-specific underpasses* must be installed at regular intervals that 

approximate no less than 1 underpass/300m of exclusion fencing 

 
Part 5 – Design Principles 

5. Design Principles 
(i) For the purposes of Parts 6 and 7 (below), Development Applications that 

relate to a proposed residential subdivision must demonstrate innovative 

design concepts that maximise retention of preferred food trees and other 

greenspace areas.  

 
PART 6 - Development in Core Koala Habitat areas 

 6.  The following provisions will apply within all areas of Core Koala Habitat 
as delineated in the supplementary documentation: 
 
(A) Road design standards  
(i) Road design standards and/or approved vehicle calming devices must be 
incorporated into all subdivision designs such that motor vehicles are 
restricted to a maximum speed of 40km/hour along minor residential streets 
and 50km/hr on collector roads. 
   

(B) Keeping of domestic dogs 

(i) As a minimum, the keeping of domestic dogs in areas of Core Koala 

Habitat must be prohibited by an effective restriction as to user on the title of 

the land or other suitable planning measure.  Council will also undertake 

enforcement measures. 

 
(C) Protection of preferred koala food trees 
(i) Preferred koala food trees that occur within residential allotments must be 

protected by an effective restriction as to user on the title of the land. 
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(D) Fencing 
(i) Notwithstanding provisions of the Swimming Pools Act 1992, fencing of 

residential allotments must not inhibit the movement of koalas by virtue of 

providing an average minimum ground clearance of 250mm.  

 
(E) Development in “High Use” areas  
(i) For the purposes of the plan, Development Precinct 4 must be regarded as 

a “High Use’” area.  

(ii) The development of land within vegetated High Use areas of Core Koala 

Habitat for the purposes of providing a high-density residential subdivision is 

not supported unless compliant with section (iii) below.   

(iii)  The Consent Authority may consider alternative development options on 

merit, subject to the following: 

-  the proposal must demonstrate by way of stadia survey that retention of all 

preferred koala food trees >150mm dbhob has been achieved and that such 

trees will not be negatively impacted by any subsequent development 

activities including roadworks, the construction of buildings, associated 

infrastructure and/or the provision of public utilities, and 

- that the retention of native vegetation has been maximised.  

 
(F) Development in “Medium (normal) Use” areas 
(i) Where subdivision and/or development of land for residential purposes is 

proposed within areas of Medium (normal) Use, subdivision design must 

demonstrate by way of stadia survey that retention of all preferred koala food 

trees >250mm dbhob has been achieved and that such trees will not be 

negatively impacted by subsequent development works including the 

construction of houses, associated infrastructure and/or provision of public 

utilities. 

 
(G) Landscaping 

(i) The use of preferred koala food trees must be demonstrated in the 

landscaping of all residential subdivisions within areas affected by Part 6 of 

the plan.  
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(H) Variations  
Where a Development Application relates to land that contains Core Koala 

Habitat, the Consent Authority may approve an Application that is inconsistent 

with Part 6(E)(iii) or Part 6(F)(i) subject to the following: 

 
a) General (including Essential Infrastructure) 
(i) For a Development Application that relates to the provision of Essential 

Infrastructure, the application must demonstrate that reasonable 

attempts have been made to minimize the loss of preferred koala food 

trees, 

(ii) Compensation be provided by way of a minimum of four replacement 

trees (that are also preferred koala food trees) for every preferred koala 

food tree that is to be removed, such trees to be planted within a 100m 

radius of those to be removed, and shall comply with Part 3(G)(iv) of 

the plan.  

 
b) Subdivision and major residential development only 
In addition to the above: 

(i) Any approval to remove preferred koala food trees shall be restricted to 

no more than 2 trees in total from within a circle prescribed by a 25m 

radius from any one tree identified by the stadia survey, 

(ii) To avoid the removal of isolated trees, there must be at least 1 tree 

within the 25m radius that is retained, 

(iii) Any trees that are removed under (i) must be taken into account and 

included in any subsequent and overlapping radial based assessment, 

to ensure cumulative and progressive removal does not occur contrary 

to these provisions. 
 

PART 7 - Development in Potential Koala Habitat 
7. Where subdivision and/or development of land is proposed within areas of 

Potential Koala Habitat, either of the following two provisions must be 

demonstrated: 
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 (i) retention of preferred koala food trees at a density averaging no less than 

10 trees/ha within that area proposed for development, OR

(ii) that a minimum of 20% of native vegetation that contains preferred koala 

food trees and is within the area proposed for development has been retained 

in the form of one or more habitat linkages, or otherwise added to existing 

habitat areas. 

(iii) Road design standards and/or approved vehicle calming devices must be 

incorporated into any subdivision design such that motor vehicles are 

restricted to a maximum speed of 60km/hour.  

(iv) Part 6(b - d) of the plan shall apply to any residential allotments that adjoin 

a Medium (normal) Use area.  

 
PART 8 - Monitoring 

8.  Monitoring of the study area’s koala population will be undertaken on a 

two-yearly basis from the date of commencement of the plan as follows:  

(i) Monitoring must involve a reassessment of each of the SAT sites referred 

to in the supplementary documentation and that occur within the land to which 

the plan applies. 

(ii) The minimum data set to be collected from each sampled SAT site must 

include the activity level and the number of koalas within a 25m radius of the 

centre tree.  

(iii) Monitoring must be undertaken by a suitably qualified and/or accredited 

koala specialist. 

(iv) The individual referred to in 8(iii) must also liaise with the NSWKPS for the 

purposes of gathering data on any koala incidents that may have occurred 

within the area to which the plan applies in the intervening two year period.   

 
(A)  Performance Criteria 
(i) Provisions of the plan will be deemed successful if: 

- habitat restoration works have been completed in accord with the criteria and 

scheduling detailed in Part 3(G). 

- either or both the proportion of Core Koala Habitat within the study area 

and/or the mean population size estimate of the number of koalas inhabiting 
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the study area following completion of each two yearly monitoring program 

has increased.  

 
(B) Reporting 

(i) A report detailing the results of the monitoring program must be forwarded 

to the Consent Authority, DoP and DECC within 1 month following completion 

of the field assessment. The report must include the following: 

- revised Core Koala Habitat boundaries for the study area that have been 

modelled using the procedures outlined in the supplementary documentation. 

- a revised estimate of population size based on the number of koalas 

recorded in each of the SAT sites referred to in Part 8(ii) above. 

- a breakdown of koala incidents obtained as a result of Part 8(iv) above,  

- a summary of development activities within the study area in the preceding 2 

year period, 

-  an assessment of the actual extent of habitat loss and/or gain as a result of 

residential development,  and 

 - any other observations of relevance to koala management. 

(ii) At intervals of no more than 7 years from the date of commencement, the 

Consent Authority must engage a suitably qualified and/or accredited koala 

specialist to undertake a formal review of the plan and advise on any 

necessary amendments. 

 
* Note: the minimum underpass dimensions detailed in this KPoM are based 
upon consideration of the likely distance of the underground traverse and the 
need to maintain an effective “window” of visibility for koalas in order for the 
underpass to be utilized. While bigger is always better, perspective modelling 
of successfully utilised underpasses (Phillips, unpub. data) suggests that a 
1.2m x 1m RCBC will be utilized by koalas up to a (underground traverse) 
distance of approximately 35m, beyond which RCBCs of larger dimensions 
must be used. 
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Assessment of Core Koala Habitat within the Area 13 Urban 
Investigation Area. 
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APPENDIX II 
 
 

The Spot Assessment Technique: determining the importance of habitat 
utilisation by Koalas (Phascolarctos cinereus). 

 
Phillips and Callaghan (in press) 
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