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FIGURES

Figure 1: Land to which this Koala Plan applies

Figure 2: Core Koala Habitat Ashby ref Phillips 2015

Figure 3: Development Provisions Flowchart

Figure 4: Ashby Locality Building Envelopes

Figure 5: Woombah Locality Building Envelopes

Figure 6: Ashby, Woombah & lluka Koala Habitat Assessment (Map 1)
Figure 7: Ashby, Woombah & lluka Koala Habitat Assessment (Map 2)
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4.2 Development in the lluka Locality

Recent studies have shown that there is no longer a breeding population within the lluka Township
but there are still periodic sightings of individuals within the township. Any development will
nevertheless need to maximise retention of preferred koala food trees and habitat within the
broader provisions of Council’s Biodiversity Strategy and controls. Where koala food trees are to be
removed for development purposes they must be offset with planting of primary food trees within
lluka.

Development within this locality should be accompanied by details of any existing koala food trees
on the subject land, measures provided to minimise impacts from the proposed development on
those trees and how controls related to the Biodiversity Strategy have been addressed.

General Development Provisions outlined in Section 4.4 will also apply where relevant.

4.3 Development Pathways in the Woombah and Ashby Localities

There are broadly two development pathways that apply to development in the Woombah and
Ashby localities under this Plan. These are described as:

o Development proposed in areas where development envelopes have been established
within the allotment subject to the development (the ‘Development Envelope Pathway’);
and

o Development proposed in other locations (the ‘Alternative Pathway’).

These pathways are further described in the sections below, along with the development and
planning provisions that apply. As a general rule, any development located on land that does not
contain a development envelope would be subject to the Alternative Pathway.

NOTE: Where a development envelope has been identified on any land, development outside this
area will be subject to rigorous assessment and may be refused on the basis of impacts that are
contrary to the intent of this Plan.

43.1 Development Envelope Pathway

4.3.1.1 Application

This pathway applies to all land where a development envelope has been identified and as shown
in Figure 3 for the Ashby locality and Figure 4for the Woombah locality. If you are unsure whether
a development envelope is present on your site, please contact Council for further clarification.

Council has sought to assist those making a development application in the Ashby and Woombah
localities through the up-front assessment of existing koala constraints. While not covering all
areas subject to this Koala Plan, these areas were identified as having the greatest development
pressure and potential for koala habitat within the management area. In undertaking these up-
front assessments, Council is seeking to provide more certainty with respect to koala constraints for
applicants wishing to develop their land.

For many areas that have been subject to this additional assessment by Council a ‘development
envelope’ has been provided that indicates the areas within land parcels where the least
constraints exists. Development envelopes only apply to parts of the Ashby and Woombah localities
as shown in Figure 3 and Figure 4 respectively.

The boundary of development envelopes shown in Figure 3 and 4 may be reconfigured with the
concurrence of Council as part of individual development assessments where it can be
demonstrated that reconfiguration to allow for development will reduce the impact of the
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development on identified koala habitat. The location and size of the development envelope is to
comply with Figures 3 and 4 with the precise size and location of the envelope to be shown on the
site plan for new developments. Delineation of the boundaries of the envelope at the individual lot
layer shall ensure that development is sited to minimise impact of development and Council will
ensure that the envelope is consistent with Figures 3 and 4 in that regard. Where development
cannot be contained within the envelope shown and where there is no justification for
reconfiguration the alternative pathway provisions apply.

NOTE: It is noted that development envelopes have not been applied to all land subject to this Plan
and in the absence of a development envelope, the Alternative Pathway will be used to assess
development applications.

Figure 4: Ashby Locality Building Envelopes
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Habitat Assessment Report as may be required by the Consent Authority to enable assessment of
the development application.

C. Other Provisions

The general development provisions at Section 4.4 also apply where applicable.

4.4 General Development Provisions

General development provisions apply to all development (where applicable) within the scope of
this Koala Plan where the site has been identified as preferred or core koala habitat (refer mapping
at appendix D which illustrates preferred koala habitat — being Primary, Secondary A and
Secondary B habitat). This CKPOM meets the requirements of SEPP44 for the core habitat shown in
Figure 2. These general development provisions aim to reduce the impact of development and
urbanisation on individual koalas.

A. Road Design Standards

Where a development application includes the provision of public or private roads, the following
standards will apply:

i. Road design standards and/or approved vehicle calming devices must be incorporated such
that motor vehicles are restricted to a maximum speed of 60 km/h in preferred koala
habitat and 40 km/h in core koala habitat.

ii. In areas where the installation of fencing and underpasses for new roads is not possible due
to topographical, engineering or aesthetic constraints, then signage, street lighting and
appropriate vehicle calming devices such as speed humps, roundabouts and/or chicanes
shall be considered to ensure a low speed vehicle environment.

iii. Detailed design of road shall be prepared in consultation with a suitably qualified and/or
accredited koala specialist.

B. Keeping of Domestic Dogs
Where a development application is proposed for subdivision or multi-unit development, the
following standards will apply:

i. Covenants are to be used to prohibit the keeping of domestic dogs in areas of koala activity
exceeding the 13% contour as shown on mapping at appendix D, or in areas of core koala
habitat if not otherwise included;

C. Fencing

Where a development application involves the construction of fencing (and not withstanding
provisions of the Swimming Pools Act 1992), or where subdivision is proposed to which covenants
relating to fencing can be enforced, the following standards will apply:

i. Koala-friendly fencing is to be provided in situations where domestic dogs are not
permitted (refer above), including:
a. New fencing of residential allotments within koala habitat areas must be designed
to enable the movement of koalas through features such as:

o using materials such as timber post-and-rail or chain wire, that a koala can
easily grip and climb;

o hot stringing wire strands too tightly;
o using rails or slats that are not more than 150 mm wide; and

o leaving a minimum 300 mm ground clearance.
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Philips and Callaghan

Table |.Mean activity levels ard related measures of central tendency (expressed as percentape equivalents) associated
with habitat utiisation by Kioalas from six areas in eastern Australia. Data relates to sites within which faecal pellets were
recorded and has been pocled to reflect three major categories of activity which comespond to naturally cocurring
loww ared med-high density populations of the tablelands and areas east of the Great Dividng Ranpe, and thiose of more
western areas respectively. Koala densities for the east coast, low dersity category are arbitrarily defined at < 0.1 Koalas’
ha (Data sources: "South-sast Forests Conservation Council, unpub. data; 2Philips and Calaghan 1997; *Phillips and
Callaghan 2000;*Philips et al  199&; *Philips et al. 2000; “AKF, unpubudata; *Phillips 195%; #*AKF unpub. data).

Area Pop. Denslty Mougttes Mo, treas Adleval 5D SE 9% CL
East Coast

S/E Forests' Low i 2979 | L.BS 684 065 170
Campheltown™ Lew 0 1194 652 472 T
Pocled 131 4173 1102 682 080 155
East Coast

Fort Stephens Med - high 76 3047 7365 e 271 76
Moosa® Med - high &3 1647 3255 1205 178 738
Pocled 139 5494 768 337 157 5l
‘-".I’Etern Slopes & Plains

Pilliga " Med - high 93 356 4252 1278 230 A0S
Walgett’ Med - high 7 5] 3601 WEE 455 1237
Fooled 135 4644 4138 MI9 208 544

a  a tree of any species beneach which one or more B
cinesais faecal pellets have been observed andior

b aeree in which a P cimesous hes been observed andfor

c. any other tree known or considerad wo be
potenclally imporeane for B cinereus, or of interes:
for other ssessment purposes.

1. identfy and uniquely mark the 29 neares tmees to the

CENETe tres,

3. undereake 3 search for P omesme fecal pellees benesch
each of the 30 marked tmees based on a cursory
inspectbon of the undisturbed ground surface wichin
a distance of 100 cenemetres around che base of
each tree, followed (if no feecal pellets are indtally
detected) by a more thorough inspection invaolving
disurbance of the leaf litrer and ground cover wichin
the prescribed search area

Strict adherence vothe 100 cm search area is a fundarmental
commponent of the SAT methodologe As deralled in
Appendix 1, ie 1s this distance that both optimises the
probabiliey of muccess in teonrs of aceually finding faecal
pellets, while at the same defining a workable search area
Any lesser soarch area and the probability of success will
be significantly mduced (Figure 2 in Appendtx 1 refems)
such thar the mean acetviry levels and associared activiey
level thresholds applicable &0 the approach cannoe be
juseiflably applied.

In tems of search effore, an average of approcimarely
two person minuees per tree should be dedicared o thie
faecal pellet search. In practice, more tme will be spent
searching bemeath larger trees than smaller trees. For
meesament purposes, the search should ke concluded
once a single faecal pellet has been derecred or when the
mmsdmumn search eime has expired, whichever happens
first. This process should be epeated untll each of the
300 trees in the siee has been assessed. Where the location
of faecal pellees falls within overlapping search areas

dug to two or mome mees growing in close prowimity o
each other, boeh should be scored for pellet(s). For more
detailed reporting purposes, information relacing to the
siee's locatton (LTTM co-ordinares or Lae/Long), seleceion
criteria, tree species assessed {and dbh), and the radial
area searched (a5 messured by distance from the cenere
tree) should also be recorded. Faecal pellets should noe be
rernoved from the site unless some verificarion (Le. that
they are in fact P cinereus faecal pellets) is necessary

Caleulation and interpretation of
Koala activity levels

The activity level for a SAT site is simply expressed as the

percentage equivalent of the proportion of surveyed trees
Mtbmd:eslbethathdachaufaecalpelletmcmdad
within the prescribed search area. For examnple, glven a
sarmple of 30 trees, 12 of which had one or more fascal
pellees recorded — the resuleing activiey level would be
determined as 12/30 = 0.4 = 40 par cent.

From the daea sets presented in Table 1, we opesd for a
precautionary approach by proposing use of mean activity
levels = 99 per cent confldence intervals to define
the limies of “normal”™ P cnesews aceivicy. Based on the
threshold values that result, three categories of activity
— “low”, “medivm(nomal)” and “high” can thus be
determined for each of the chree ara/popalacion dersity
caregories deealled in Tale 2. Subjece to qualificarions
regarding the need for a caucious approach o low aceivity
levels in some instances (see below), where the resules
of a 3AT siee erurns an activity level wichin the low
use range, the level of use by P cieras 4= likely o be
trarsitory. Corversely, where a given SAT site retums
an acetviey level within the prescribed range for mediom
{normal) to high use - the level of use 1s indicacive of mome
sedentary mnging pactems and & thus within an area of

majar aceiviey.

76 Aust I.alﬂ“ﬂﬂﬂ volume 35 (3) 2011
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Spot Assessment Technique

Table 2. Categorisation of Koala activity into Low, Medum (normal) and High use categories based on use of mean
activity lewel + %% per cent comidence intervaks (nearest percentage equivalents) from each of the three arealpopulation

density catepories indicated in Table 1.

Activity category Low use Mediurn (normal) use High uze
Area [density)

East Cioast {low) - = 3.33% but < 1259% = | 25%%
East Ciast {med — high) < D520 = 12579 but < JLB4% = 32B4%
‘Western Plairs {med — high) < 315.84% = 35.84% but < 46.73% = 4578

A precautionary approach to activity
levels in low use areas.

[deally, SAT sice activity levels shoul d anly be interprered
in the contexr of location-specific hablear utlliadon
dara (eg Lunney et al. 1998, Phillips et a. 2000 Phillips
and Callaghan 2000; Phillips and Hopkins 2009). Low
aceivity levels recorded in what might ocherwise be
mied-high carrying capaciey P cinerews habiear may be a
resule of coneemporary population dynamics, landscape
contiguratlon andfor hiseorical disearbances including
logging, roining, fire, agriculeural acetvites and/or
urban development. Such corsideraions should not
necessarlly deeract from the potental importance of
such habirar for longer-term corservation, pardicalarly
i preferred koala food erees am presene and populations
of F cinesaus are known w0 oocur in the general area
Ideally, any determinacion of the imporeance of aceiviey
levels in such instances should be informed by a broader,
soll-based understanding of tree preferences (e.g
Phillips and Hopkins 2009, and in conjunceion wich
an understanding of ecological history (e.g Enote et al.
1998; Seabrook er al 2003).

Low aceiviry levels are also sssociated with low-dersicy
P cwmes populations. Stable, low-dersity P cineraus

populacions cocur naturally in some aeas (Melser and
Lamb 1994; Jurskts and Potrer 1997; Phillips and Callaghan
000, Ellis er o X0, Sulllvan er ol 2008). The
derﬂqniﬁchnmmathmmﬂfmﬂm&w
absence of “primary” food tree specles and reliance by the
populacion on “secondary” food eree species only (Phillips
and Callaghan 2000, Phillips 2000). While secondary
food eree speckes will mom significancly higher levels of
ueilisation when compared to other Eucalypeus sop. in che
area, their level of use (as determined by fleld survey) will

invarlably be both sioe-cless andior dersiey dependen:
when compared w0 a primary food eree species (Phillips and
Callaghan 2000 Phillips 2000 Moore and Foley 2005).
Because the amecclogy of P cinesaes occupying habitat
aress that do noe naturally suppor: one or more “prismary”
food eree species remains poorly underseood ae this poine in
time, again we adwocare a precaneionary approach whereby
the presence of any activiry in areas ccoupled by narurally
oocurring, low densiey populations should be regarded ==
ecclogically meaningful for conservation and management
purposes uritll proven otherwise.

Coneluding comment

The SAT &5 ineended for applicadon in conjunceion
with land-use planning acebritles that require P cinerens
habitae eo be smsessed, especially whers identificasion
of imporeane areas for protectlon and management &
required. The rechnique s sulrable for use in conjuncion
with stracified/random or sysematic survey eechnilques
but has proved especially powerful when applisd ae the
landscape-scale wsing a regularked grid-based sampling
design and appropriste spacial modelling echniques (e
Phullips et al 2007; Phillips and Hopkins 2007, Phillips and
Hopkins 2008, Allen ex al 2010; Phillips er . submiread);
it 15 also suieable for long-term monitorng purposes.
Further informarion and advice regarding applicasion and
use of the technique and s applicarion to the tasks of
kcala management can be supplied i equired.

In refining the SAT approach over the intervening cime
period since ies iniral incepeion and development, we have
deliberately opted for efficlency (in terms of eime) and
reprosducibiliey in che field, all che while mindful that e rouse
mmain a mbus sampling tool capable of answering the
criekcal questions associared with koala conservation biokogy
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Some probabilistic aspects of the SAT approach

we (hver the years many individuals have conerbueed vo developmene and refinerment of the Koala Habieat
Q Atlzs methodology and ies dertvarive progeny ehe Spot Assessment Tachnique.
z In 1994, Southem Cross Universiey student Marla Jones was set ehe task of examining ehe diseributlon
T of F cinereus faecal pellets benearh trees used by the species. Thirey sparially independene Forese Bed
Gurns BEucalyprus revecicornis were selected for sssessment, each of which was confimmed o have been
O ued by P cinereus on the basis of one or more faecal pellets being observed beneath their respective
(L. canopies. Forest Red Gum was selected because it was known o be a preferred food eree throughour
d the range of P cinerews in eastern Australia. Beneach each of these trees both the number and
diseribution of faecal pellets were recorded ar 200 mm radial incremenes from the base, along wich
other dara such as tree dbh and canopy configuracion.
Collactively, Marla recorded 8 565 faecal pellses beneach (and someeimes beyond) the canoples of the
30 trees (mean dbh of sampled erees: 40.51cm = 24.67(5D), range 95 — 895; mean no. faecal pelles
treerl; 2856 £ 341.8(5D), range 1 — 1433). From these daea ie was able eo be demonseraced ehat (1)
F cimerews faecal pellets were not uniformly distributed beneach the tree canopy, bue (i) they cocurred
most commonly near the base of eees (Figure 1).

Given the problems of accumulated faecal peller counts, one of us (SP) then asked of Marla's
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Agure 1. Pooled frequercy histogram illustrating the distribution of P dnerewus faecal pelets as a function of increasing
distarce from the base of 30 sampled food trees (Source: jones |554).
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Philips and Callaghan

darar “Given that each tree is a spacially
independent replicate, what - om average - is
the relationship berween proportion (p) of the
woeal faecal pellee count beneath each of the
sampled trees as a funcelon of disance from
the base?™ Figure 2 lustrares ehe answer to this
queseion, demonstraring how the probabiliey of
success in eerms of actually finding pellets can
be relaced o the size of a radial search area.
With this knowledge e then became a matter
of looking for 3 search paramesor thae combined

a meaningful probability of encountering one
or more taecal pellees, yer also resericeing the

|:l.4l u:ﬁlu.al 1 Ii.zl 1.4I1.5I 13I 2
Cictanos from bace of tres (m]

FAgure 1. Mean proportional representation (+

958 Confidence Interval) of the total faecal pellet

counts from beneath a sample of 30 trees kmown

to have been utised by P anereus (raw data
sourced and re-analysed from Jones (1994)).

search to an area thar could ke efficlentdy
worked.  Further interrogacion of the daes
established that, on average, the equivalent of
47% = 12%(95% CI) of all F cinerews faecal
pellets will be locared wichin a distance of lm
from the base of tees thae have been uelized
by the species. We figured the odds ac that
distance (Le. ~30,500 were good. While a
smaller search area (Le. (L6m) would clearly
have incressed search efficlency, the probabilicy
of finding pellets was almost halved! Conversaly,
increasing the search area beyond lm resuleed
in mot juse minor increases in che probabilicy
of success but also substaneively increased the

search area in each instance.

The results of the preceding analysls are
generally in accord with the observatlons of
othier workers, Ellis e al (1998) also recording
a disproporeionacely high density of pellews
adjacent eo the trunks of some treas wellized
by P cinereus, with appracimately 18% of daily
collection falling within a lm % lm area around
the tree base. Sullivan ee al (2002) used a
I0cm search area around the base of trees,
reporring a variable tendency (1.9 — 13.5%)
for rmisclassificacion (Le. mcording absence
when in fact pellets were aceually present
elsewhere beneach the canopy). Interestingly,
the potential for such misclassificarion is
strongly supported by Figure 2 which ocherwise
infers thae the proporricnal representation of
faecal pellets using a 30cm basal search area is
very low (~10-15%).
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