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1 INTRODUCTION 

1.1 BACKGROUND 

1.1.1 Plan of Management History 

In 2002 Port Macquarie - Hastings Council engaged ERM Australia to develop 

a Plan of  Management for the Link Road (ERM, 2012). This Plan was adopted 

by the Department of Planning and Port Macquarie Hastings Council in 2002. 

Due to operational changes since the adoption of this Plan, Council cannot 

complete the original offset planting areas. To this end a new Plan of 

Management has been provided (this plan) from which alternative areas for 

offset planting are proposed. This plan heavily uses the original content in the 

ERM KPoM (ERM, 2012) with permission from the author. The construction of 

the Link Road was completed in 2007. 

1.1.2 The development 

The Link Road is a four lane median separated road that completes the Ring 

Road concept to provide an arterial road from residential areas along Cathie 

Road in the south to the Oxley Highway in Port Macquarie (Figure 1.1). 

The Link Road includes the upgrade of the existing three-way intersection of 

Hindman Street and Kooloonbung Close in the north, and then extend south 

through a proposed new road reserve.  The road reserve crosses  Lake Road 

and continue to the existing road alignment in Ocean Drive and thence to the 

existing four-way intersection of Ocean Drive, Lochinvar Place and 

Greenmeadows Drive in the south.  Upgrade of the latter intersection is 

outside this proposal.  The total length of the Link Road is 1,522 metres. 

The development also includes the closure of that section of Ocean Drive from 

Koala Street north to the Link Road alignment. 

1.1.3 Study Area Location and Characteristics 

For the purpose of the Environmental Impact Statement (EIS) the study area 

included all land within 100 metres either side of the centreline of the 

proposed Ring Road (Figure 1.1).  The study area was also increased to 

encompass the dry open forest habitat abutting Hindman Street due to the 

potential barrier effect that the proposed Link Road may have on this area. 

For the purpose of the Koala Plan of Management (KPoM), the study area has 

been expanded to enable a more thorough assessment of koala activity in 

adjacent forested areas that are likely to provide habitat or corridor function 

for koalas in the vicinity of the proposed road easement. 

Between the Hindman Street/Kooloonbung Close intersection and Lake Road 

the Link Road is located in land zoned Environmental Protection. This area 

includes open forest and a small section of SEPP 14 wetland near Lake Road.  

The adjacent land to the west contains sewerage settling ponds.   
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From Lake Road the Link Road conitnues through SEPP 14 wetland to the 

southern side of Kooloonbung Creek.  From the SEPP 14 wetland boundary 

the Link Road passes through previously cleared rural land and land adjacent 

to the hockey fields before joining the existing Ocean Drive road reserve 

adjacent to schools and a retirement village. 
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1.1.4 The Need for a Koala Plan of Management 

SEPP 44 defines ‘core koala habitat’ as ‘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 koala population’. 

Ecological investigations conducted as part of the EIS for the proposed Link 

Road identified core koala habitat within the study area (ERM 2000).  This 

determination was based on the presence of adult males and females, and 

juveniles within the study area, suggesting the occurrence of a resident 

breeding population.  Previous surveys in the study area by Envirosciences 

(1989) and NPWS (1994) also recorded the presence of koalas, providing 

further evidence of a resident population. 

Despite the possible occurrence of resident koalas in the study area it is 

considered unlikely that the study area itself is large enough to support a 

resident breeding population of koalas.  However, it most likely represents 

part of the home range for a resident population. 

The occurrence of a resident breeding population of koalas within the study 

area warrants the preparation of a Koala Plan of Management (KPoM) as 

specified by State Environmental Planning Policy (SEPP) 44.   

1.2 AIMS OF THE KOALA PLAN OF MANAGEMENT 

The aims of the koala plan of management are to: 

• minimise impacts associated with the Link Road construction using local 

sources of information regarding koala habitat use and threats in the 

vicinity of the study area; 

• improve the quality of koala habitat and the extent of food resources in the 

vicinity of the proposed road; and 

• provide guidelines for ongoing monitoring of koalas, maintenance of koala 

habitat, and impact mitigation structures. 
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2 SURVEY METHODOLOGY 

2.1 LITERATURE REVIEW 

A range of literature was reviewed during the preparation of this plan.  The 

review focussed specifically on gathering information on the local and 

regional distribution and abundance of koalas within the vicinity of the study 

area, and within the broader area of Port Macquarie.  Published sources of 

information referred to in the report include: 

• previous reports on koalas within Port Macquarie; 

• the Draft Koala Plan of Management for Hastings Council; and 

• relevant papers published in the scientific literature. 

General information on koalas within the Hastings LGA was obtained from 

discussions with the Port Macquarie office of the National Parks and Wildlife 

Service (NPWS), the Australian Koala Foundation and the Koala Preservation 

Society. 

The draft KPoM for the coastal areas of Hastings LGA prepared by Connell 

Wagner (2000a & b) was particularly important in the preparation of this plan.  

The draft KPoM has summarised a considerable amount of information on 

koalas within Port Macquarie.  This information has been referred to 

throughout the following plan. 

2.2 SUPPLEMENTARY SURVEYS 

2.2.1 Abundance of Koalas within the Study Area 

Diurnal and nocturnal searches were conducted to obtain an indication of the 

number of koalas within the study area.  To obtain information on the relative 

abundance of koalas four transects (500 metres in length) were established 

(refer to Figure 2.1).  Attempts were made to ensure that transects sampled the 

range of different habitat types present within the study area, although the 

ultimate location of transects was influenced by access, and the ability to 

readily observe koalas (Table 2.1). 
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Each transect was traversed on three occasions during the day, and twice at 

night.  Two experienced personnel conducted each traverse.  Nocturnal 

surveys were conducted using two 50 watt spotlights, and each transect was 

traversed at a speed of approximately one kilometre per hour.  With the 

exception of the Kooloonbung Creek transect, all transects were located along 

forest edges, hence sampling was restricted to an approximate distance of 20 

metres from the transect along one side of each transect.  Sampling was 

extended to approximately 20 metres either side of the Kooloonbung Creek 

transect for an approximate distance of 250 metres where the transect passed 

through forest rather than being located along the forest edge.  The 

approximate area of habitat sampled along each transect is included in Table 

2.1. 

2.2.2 Koala Scat Assessment 

An assessment of koala scats was conducted to obtain information on habitat 

use, activity levels, and preferred feed tree species within and adjacent to the 

study area.  The methods used follow those specified by the Australian Koala 

Foundation (AKF), and complement the surveys conducted during the EIS.  

During the present study seven survey plots (50m x 20m), were established 

within the study area, with plots positioned in each of the major habitat types 

containing potential koala habitat (Figure 2.1). 

Within each plot, searches for koala scats were conducted within a two-metre 

radius around the base of each potential feed tree.  Each tree was also 

searched for evidence of koala scratch marks, or the presence of koalas.  For 

the purpose of this assessment a potential feed tree was regarded as any tree 

with a diameter at breast height greater than ten centimetres.  The assessment 

did not include palm trees or tree ferns as trees. 

In addition to the survey plots, trees were also searched along a transect 

adjacent to Cattle Brook Creek.  The transect method was used in preference 

to a survey plot due to the narrow linear nature of the riparian vegetation at 

the site.  A total of 20 mature trees were checked along the transect using the 

same searching method as that used for the survey plots. 
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Table 2.1 General features of transects sampled to determine the abundance of koalas within the immediate vicinity of the proposed link 

road. 

Transect Name General Location Length (m) Area Sampled (ha) Habitats Sampled 

Kooloonbung Creek Transect ran in an east to west direction 

along the edge of Kooloonbung Creek 

250x40; 

250x20 

1.5 Blackbutt/Pink Bloodwood Very Tall Open 

Forest (VTOF); Broad-leaved Paperbark Tall 

Open Forest (TOF) 

Cattle Brook Creek Transect ran in an east to west direction 

along the edge of Cattle Brook Creek 

500x20 1 Broad-leaved Paperbark/Swamp Mahogany 

TOF; 

Flooded Gum/Swamp Mahogany TOF 

Lake Road Transect ran in an east to west direction 

along the edge of Lake Road. 

500x20 1 Broad-leaved Paperbark TOF; Northern 

Scribbly Gum TOF 

Hindman Street Transect followed a meandering route 

along the western side of the proposed 

road, and then onto Hindman Street 

500x20 1 Broad-leaved Paperbark TOF; 

Broad-leaved Paperbark/Scribbly Gum very 

tall closed forest; Scribbly Gum/Tallowwood 

VTOF. 
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2.2.3 Extent of Koala Habitat Removal 

The majority of the road easement traverses over swamp forest habitat and 

over a narrow band of moist open forest habitat along the southern bank of 

Kooloonbung Creek.  Both of these habitat types contain potential and known 

koala feed trees.  Therefore, an accurate estimate of proposed koala feed tree 

removal was calculated to determine the extent of compensatory feed tree 

plantings required. 

The extent of koala feed tree removed was estimated by conducting a series of 

quadrat samples along the proposed route.  A total of 13 quadrats (size 400m2) 

were sampled in the swamp forest habitat.  The swamp forest vegetation 

consisted of areas with a dense canopy of regrowth and areas with a sparse 

canopy of mature trees.  Therefore these areas were sampled separately, with 

four quadrats and nine quadrats being located in areas with a dense canopy 

and sparse canopy respectively. 

The abundance of each koala feed tree species was recorded within each 

quadrat (only trees with DBH greater than 10 centimetres).  An estimate of 

koala feed tree removal was then calculated by averaging the results of the 

quadrats, and then extrapolating this mean figure to the total area likely to be 

removed by the proposed ring road. 

The extent of koala feed tree removal south of Kooloonbung Creek is 

relatively small, hence the total number of potential koala feed trees  removed 

by the road easement was determined for this area. 

2.3 DATA ANALYSIS 

2.3.1 Relative Abundance 

An indication of the relative abundance of koalas was determined for each 

transect by dividing the total number of individuals sighted during the three 

diurnal visits by the number of visits (n=3).  The resulting figure provides an 

indication of the relative abundance of koalas for each belt transect.  An 

estimate of abundance was then calculated by averaging abundance over the 

four transects.  Information on the relative abundance of koalas within or 

immediately adjacent to the study area has been compared to estimates of 

abundance derived from surveys at other sites within Port Macquarie. 
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2.3.2 Activity Levels 

The activity levels of koalas within the study area, and information on 

preferred feed trees was obtained by summarising the results of the koala scat 

searches.  Activity levels for each plot were determined by dividing the 

number of trees sampled by the number of trees with scats, whilst activity 

levels for each tree species were determined using the same technique for each 

potential feed tree within a plot.  An indication of koala activity and preferred 

feed trees for the study area was determined by averaging activity levels 

between plots.  This information is compared with similar data gathered 

during previous surveys at other sites within Port Macquarie. 
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3 SURVEY RESULTS 

3.1 RELATIVE ABUNDANCE OF KOALAS 

During the field survey koalas were recorded at two of the four transects 

sampled (refer to Table 3.1 and Figure 3.1).  One individual was recorded 

during two of the five surveys at the Hindman Street transect, whilst koalas 

were recorded during each survey of the Kooloonbung Creek transect.  At 

least three different individuals were recorded at Kooloonbung Creek, with an 

adult male and female, and juvenile recorded (Table 3.1).  The maximum 

number of koalas recorded at any one time within the study area was three. 

The abundance of koalas varied considerably between the four transects, with 

no individuals recorded at The Lake Road or Cattle Brook Creek transects.  

The highest abundance was recorded during diurnal surveys at Kooloonbung 

Creek where a relative abundance of 1.6 individuals per hectare was recorded.  

A relative abundance of 0.67 koalas per hectare was recorded at Hindman 

Street.  Based on the results of the diurnal surveys the relative abundance of 

koalas within the study area is approximately 0.57 individuals per hectare or 

one individual per 1.75 hectares. 

Table 3.1 Results of diurnal and nocturnal koala surveys at four transects 

Transect DS (21/8/00) NS (21/8/00) DS (22/8/00) NS (22/8/00) DS (23/8/00) 

Hindman Street nil nil 1 sex ? nil 1 sex ? 

 

Lake Road nil nil nil nil nil 

 

Kooloonbung 

Creek 

1 male 1 male; 

1 sex ? 

1 male 1 sex ? 1 female; 

1 juvenile  

Cattle Brook 

Creek 

nil nil nil nil nil 

DS Diurnal Survey                                NS Nocturnal Survey 

Sex ? Sex Unknown 

3.2 KOALA SCAT SEARCHES 

3.2.1 Koala Activity 

A total of 11 plots (50x20m) and one transect (20 trees checked) have been 

sampled in the study area to assess koala activity (Appendix A).  Within these 

sampling sites a total of 293 trees of 17 species were sampled (Appendix A).  

Koala activity varied substantially between sampling sites.  Koala scats were 

recorded at 58 percent of the sites sampled (refer to Figure 3.1).  The highest 

activity level recorded was 55 percent at KPoM Plot 6, followed by 25 percent 

at EIS Plot 1 and KPoM Transect 1, and 11.9 percent at EIS Plot 3 (Table 3.2).   
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Legend 
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See Figure 4.4(b) 

See Figure 4.3(a) 

See Figure 4.4(a) 
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The average proportion of trees with scats/site within the entire study area 

was 11.8 percent (n=12, SD=16.6%). 

Table 3.2 Strike rates recorded at each plot and transect sampled within the study area 

Plot Number Dominant Tree 

Species 

Number of 

Trees Searched 

Number of 

Trees with Scats 

% of Trees 

with Scats 

EIS Plot 1 Blackbutt/Pink 

Bloodwood 

20 5 25 

EIS Plot 2 Paperbark 20 0 0 

EIS Plot 3 Paperbark 42 5 11.9 

EIS Plot 4 Scribbly Gum 

/Tallowwood 

14 0 0 

KPoM Plot 1 Paperbark/Pink 

Bloodwood 

20 1 5 

KPoM Plot 2 Paperbark 21 1 5 

KPoM Plot 3 Paperbark 26 0 0 

KPoM Plot 4 Paperbark 20 0 0 

KPoM Plot 5 Paperbark 50 0 0 

KPoM Plot 6 Paperbark 20 11 55 

KPoM Plot 7 Scribbly Gum 20 3 15 

KPoM Transect 1 Paperbark/Swamp 

Mahogany 

20 5 25 

3.2.2 Preferred Feed Trees 

A total of 17 species of tree were sampled during the koala scat searches.  The 

majority (63 percent) of trees sampled were broad-leaved paperbark, which is 

consistent with the dominant habitat type throughout the study area.  The 

highest scat ‘strike rate’ was recorded for swamp mahogany (41.7 percent of 

trees with scats), followed by scribbly gum (29 percent), pink bloodwood and 

flooded gum (20 percent), blackbutt (ten percent), red bloodwood (8.3 percent) 

and broad-leaved paperbark (six percent) (Table 3.3).  A ‘strike-rate’ of 100 

percent was recorded for white mahogany, however, only one individual of 

this species was sampled.  No scats were recorded around the bases of 

tallowwood (Table 3.3). 
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Table 3.3 Percentage strike rates recorded for 17 species of tree sampled within the 

study area 

Tree Species Sampled Total No. of Trees 

Sampled 

No. Trees with 

Scats 

% Trees with 

Scats 

Eucalyptus acmenoides (white 

mahogany) 

1 1 100 

Eucalyptus robusta (swamp 

mahogany) 

12 5 41.7 

Eucalyptus signata (northern scribbly 

gum) 

31 9 29 

Corymbia intermedia (pink 

bloodwood) 

10 2 20 

Eucalyptus grandis (flooded gum) 5 1 20 

Eucalyptus pilularis (blackbutt) 10 1 10 

Corymbia gummifera (red bloodwood) 12 1 8.3 

Melaleuca quinquenervia (broad-leaved 

paperbark) 

184 11 6 

Eucalyptus microcorys (tallowwood) 5 0 0 

Melaleuca seiberi (seiber’s paperbark) 3 0 0 

Melaleuca linariifolia (snow-in-

summer) 

2 0 0 

Casuarina glauca (swamp oak) 5 0 0 

Allocasuarina littoralis (black she-oak) 1 0 0 

Ficus coronata (sandpaper fig) 2 0 0 

Pittosporum undulatum (sweet 

pittosporum) 

1 0 0 

Rainforest sp. 8 0 0 

Banksia integrifolia (coastal banksia) 1 0 0 

3.3 EXTENT OF PROPOSED KOALA FEED TREE REMOVAL 

The proposed road easement removed 2.52ha of Core Koala Habitat of which  

72 Primary food trees were removed. There vast majority of the koala habitat 

area in the development is dominated by Paperbarks (2,375)  broad-leaved 

paperbarks, (refer to Table 3.4). 
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Table 3.4 Estimated number of koala feed trees in the road easement 

Habitat Type 

 

Koala Feed Tree Species 

Present 

Number of Trees to be 

Removed (DBH >10cm) 

Moist Open Forest Eucalyptus pilularis 1 

(total count) Eucalyptus robusta 3 

 Eucalyptus microcorys 3 

 Melaleuca quinquenervia 58 

 Corymbia intermedia 2 

Swamp Forest (dense canopy) 

(quadrat-based estimate n=4) 

Melaleuca quinquenervia 1,384 

Swamp Forest (sparse canopy) Melaleuca quinquenervia 933 

(quadrat-based estimate n=9) Eucalyptus robusta 55 

 Eucalyptus signata 11 

Estimated Total  2,450 

The blackbutt, tallowwood and pink bloodwood likely to be removed by the 

propose route are all located in moist open forest habitat or cleared land south 

of Kooloonbung Creek.  The scribbly gum and most of the swamp mahogany 

likely to be removed by the proposed route are located in swamp forest east 

and north east of the sewage treatment ponds. 

4 DISCUSSION 

4.1 KOALAS IN THE STUDY AREA 

4.1.1 Estimate of Population Size 

Obtaining an accurate indication of the population size of koalas within a site 

is often difficult due to the obvious problems associated with observing 

individuals.  The density of vegetation and height of foliage can have a 

substantial effect on the ability to observe koalas (Martin 1996).  This was the 

case within the study area, which is dominated by dense broad-leaved 

paperbark.  The density of the vegetation and the lack of access tracks reduced 

the ability to obtain a definitive population estimate. 

Despite the limitations associated with observing koalas within the study area 

a small number of individuals were observed repeatedly during the field 

survey.  The relative abundance of koalas within the study area was estimated 

to be about one individual per 1.75 hectares.  Using information on the area of 

habitat present in the study area (refer to Table 6.1, ERM 2000a) this equates to 

a population of approximately eight or nine individuals. 

The population size calculated is regarded as an underestimate given the fact 

that some of the potential koala habitat within the study area was unsuitable 

for sampling with belt transects.  The frequency of sightings made during the 

survey suggests the presence of either a small number of resident individuals 
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(at the time of the survey), or the regular movement of koalas through the 

study area. 

The estimate of 0.57 individuals per hectare in the study area is less than that 

calculated by Martin (1996), who recorded an average abundance (diurnal 

only) of 0.88 individuals per hectare.  The difference may be attributed to 

habitat type.  It seems likely that Martin (1996) sampled mainly preferred 

koala habitat, whereas the present study sampled a range of different habitats.  

In assessing the number of koalas within the study area it is important to 

consider the fact that the study area itself is unlikely to represent a population, 

however it does form part of the habitat used by a population. 

4.1.2 Use of the Study Area by Koalas 

The majority of koala activity occurs in two main areas within the study area.  

These areas include: 

• the moist open forest and swamp forest habitats along the southern bank of 

Kooloonbung Creek and adjacent to Cattle Brook Creek; and 

• dry open forest and swamp forest habitats north and north east of the 

sewage treatment ponds. 

A relatively low level of koala activity (11.9 percent) was also recorded in 

swamp forest habitat near the northern edge of Lake Road. 

Figure 3.1 illustrates the likely location of koala movement corridors through 

the study area and across the proposed road easement.  There are two likely 

crossing points for koalas across the proposed road easement.  The first is 

located in forest vegetation between the northeast corner of the sewage 

treatment ponds and Hindman Street.  The second is within moist open forest 

vegetation along the southern bank of Kooloonbung Creek. 

4.2 PREFERRED FEED TREE SPECIES 

The preferred feed tree species identified in the study area were swamp 

mahogany, northern scribbly gum, pink bloodwood and flooded gum, with 

lower levels of use recorded for blackbutt, red bloodwood and broad-leaved 

paperbark.  These results are comparable to those recorded during an 

assessment of koala habitat use conducted for the coastal area of Hastings 

LGA (including the study area) by Connell Wagner (2000).  This study 

recorded the highest strike rate for swamp mahogany, followed by scribbly 

gum, flooded gum (E. grandis), grey gum (E. propinqua), tallowwood (E. 

microcorys), blackbutt and broad-leaved paperbark.  Connell Wagner (2000b) 

also recorded some use of pink bloodwood. 

No grey gum was recorded in the study area, consequently the use of this 

species cannot be assessed by the results of this study.  The low strike-rate 

recorded for tallowwood in the study area is interesting as this species is 
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recognised as an important koala feed tree (Reed et al. 1990).  The low strike 

rate may be due to a small number of individuals within the study area. 

The value of swamp mahogany as a koala feed tree within the Port Macquarie 

area is not surprising given that this species has been recognised as an 

important feed tree in other areas (Lunney et al. 1998).  The similarity in 

preferred feed tree species identified between the present study, and the 

broader survey conducted by Connell Wagner (2000) provides a greater level 

of surety to make management decisions based on the survey results. 

4.3 THE STUDY AREA IN A REGIONAL CONTEXT 

4.3.1 Regional Koala Population 

Port Macquarie has long been recognised as an important area for koalas 

(Reed et al. 1990).  There have been a number of surveys to determine the size 

of the koala population within the vicinity of Port Macquarie (eg. Mount King 

Ecological Surveys 1990; Martin 1996; Connell Wagner 2000b), however, a 

definitive estimate of the size of the koala population is lacking.  Martin (1996) 

provided a broad assessment of population size and estimated a maximum 

population of between 450 to 500 individuals within the immediate vicinity of 

Port Macquarie. 

A recent (1999) survey of koalas in the vicinity of Lake Cathie, situated 

immediately south of Port Macquarie, identified a significant local population, 

with about 300 sightings reported (Johnson 1999; cited in Connell Wagner 

2000b).  Clearly, the small number of koalas present within the study area 

(eight or nine individuals) represents only a very small proportion (possibly 

one to two percent) of the estimated total population within Port Macquarie. 

4.3.2 Extent of Koala Habitat 

Connell Wagner (2000b) mapped the distribution and extent of potential koala 

habitat within the coastal area of Hastings Shire.  The mapping procedure 

integrated the results of community based koala surveys with the results of 

field surveys at 111 sites.  The total area of potential koala habitat within the 

coastal area of Hastings Shire was calculated to be 13,170 hectares, of which 21 

percent (2,750 hectares) was classified as Preferred Koala Habitat, 50 percent as 

Supplementary Koala Habitat, and 29 percent as Marginal Koala Habitat (Connell 

Wagner 2000b).  The extent of habitat identified by Connell Wagner is shown 

on Figure 4.1. 

The study area falls within the Preferred Koala Habitat zone.  The area of koala 

habitat removed by the proposed Ring Road (ie. about 2.52 hectares) 

represents only a very minor proportion (ie. less than 0.5 of one percent) of the 

total area of Preferred Koala Habitat identified within the vicinity of Port 

Macquarie. 
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4.3.3 Location of Koala Movement Corridors 

Connell Wagner (2000a) mapped the location of important regional and local 

links for koalas within the coastal area of Hastings Shire (Figure 4.2).  The 

definitions of local and regional links are as follows: 

• Locally important linkages are those vegetated “corridors”, which allow dispersal 

of koalas between either small areas or large areas. The locally important linkages 

need to be protected as they provide opportunities for koalas to maintain normal 

social behaviour patterns such as dispersal, maintenance of male social hierarchy, 

and seasonal responses to habitat resources…; 

• The regionally important links are generally associated with a much larger area 

and tend to traverse at least one state forest or national park. The regionally 

important links provide for wider dispersal and the opportunity for re- 

establishment of koalas in areas where local populations may have declined. 
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The study area forms part of a local link between Lake Innes Nature Reserve 

(NR) and remnant vegetation that extends along Kooloonbung Creek to the 

Gordon Street/Lake Road intersection.  This link may be locally important as 

it enables koalas to move between highly developed urban areas and the 

larger tract of vegetation surrounding Lake Innes (Figure 4.2). 

Scat searches conducted for this report also indicate potential koala movement 

east west through the southern portion of the study area between Lake Innes 

NR and remnant vegetation along Cattle Brook Creek.  This remnant 

vegetation extends south east between Koala Street and Hamlyn Drive, and 

may form a potential movement corridor for koalas through to remnant 

vegetation at Transit Hill. 

ERM (2000b) also detected relatively high levels of koala activity in sparse 

stands of trees between the Koala Street/Ocean Drive intersection and 

remnant vegetation around the water supply dam to the south of the study 

area. 

The Koala Preservation Society has also identified a movement corridor for 

koalas east west between remnant vegetation around the water storage dam 

and vegetation west of the McKillop Senior High School via Lochinvar Place 

and Greenmeadows Drive (M. Crowley Koala Preservation Society pers. 

comm.) 

Connell Wagner (2000b) identified additional local links between forest and 

urban areas of Port Macquarie to the east and west of the study area.  The 

local link to the east of the study area also provides koalas with the 

opportunity to move between Lake Innes NR and urban areas within Port 

Macquarie. 

4.4 THREATENING PROCESSES 

There are a number of threatening processes acting within the vicinity of the 

study area that are recognised as affecting the local koala population.  The 

major threatening processes acting within the locality include: 

• habitat removal and development; 

• disease (conjunctivitis and uro-genital tract infection); 

• road strike; and 

• dog attack. 

An indication of the impact of disease, road strike, and dog attacks on koalas 

in Port Macquarie can be obtained by reviewing the records kept by the Koala 

Preservation Society (KPS) since 1973.  These records have been summarised 

by Wilkes and Snowden (1997), and Connell Wagner (2000b).  The greatest 

known risk to koalas in Port Macquarie appears to be from collisions with 
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vehicles.  Since 1973, 469 koalas have been admitted to the Port Macquarie 

Koala hospital (Connell Wagner 2000b).  The mortality rate associated with 

vehicle collisions is 64.5 percent. 

Connell Wagner (2000b) identified five koala blackspots, which are areas 

where a high proportion of collisions with motor vehicles have occurred.  One 

of these blackspots, the intersection of Lake Road and Ocean Drive, is situated 

in close proximity to the study area (Figure 1.1). At least ten collisions between 

vehicles and koalas have been reported from this area (Connell Wagner 

2000b).  The current proposal will reduce the risk of road-strike at this site as 

one component of the proposal involves the closure of Ocean Drive (to 

domestic vehicles) between Koala Street and Lake Road.  The road will only 

be used by vehicles servicing the sewage treatment works. 

Records from the KPS summarised by Connell Wagner (2000b) show that 118 

records of dog attacks were reported to the koala hospital between 1975-1999, 

51 percent of which died.  In Port Macquarie disease appears to represent a 

less serious threat to koalas than human related causes.  Since 1973 there have 

been 70 reported cases of koalas with obvious signs of Chlamydia, and a 

further 80 cases of koalas with eye disease or injury (Connell Wagner 2000b). 

The impact of habitat removal and associated development on the local koala 

population has not been quantified.  However, it is likely that in addition to 

reducing the area of habitat available for koalas, habitat removal and 

development will contribute to the risk of disease, dog attack and road strike. 

4.5 MITIGATION MEASURES 

The EIS for the proposed Ring Road included a number of mitigation 

measures designed specifically to reduce impacts on koalas (ERM 2000a).  The 

measures proposed in the EIS in conjunction with some additional measures 

are discussed briefly below. 

4.5.1 Enhance Koala Habitat 

Figure 3.1 details the dedicated for koala offset areas to the Link Road. In these 

areas, 330 Koala food trees will be planted and existing remnant bushland 

remediated using assisted natural regeneration techniques. 

 The  total area of koala offset amounts to 8.2ha which represent a 1: 3.2 offset 

ratio. The offset ratio for koala food trees is 1:5. The proposed plantings will 

also broaden the koala movement corridors north along Kooloonbung Creek 

and east along Cattle Brook Creek. 

Once established, all offset areas will be maintained as part of Council’s public 

bushland management  programme. Only 1.3 ha has been planted at the time 

of writing this report. 
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A number of measures have been installed to reduce the risk of road strike.  

The locations of these measures are illustrated in Figure 3.1, and include: 

• the provision of two fauna underpasses, a bridge underpass at 

Kooloonbung Creek, and a single arch fauna underpass south of the 

intersection of Hindman Street and Kooloonbung Close.  The underpass 

designs are illustrated in Figures 4.3a and 4.4b.  Both underpasses will be 

landscaped to enhance their attractiveness for koalas, and designed to 

provide dry fauna passage.  The location of the fauna underpasses was 

decided upon after consideration of koala movement patterns and road 

design constraints. These structures were installed in 2007 as part of the 

road construction. 

• the provision of a box culvert fauna underpass (2m x 2m) located 

approximately 50 metres north of Kooloonbung Creek to enhance dry 

crossing opportunities for koalas and other native fauna species during 

small flood events (refer to Figure 4.4a). This underpass is complete; 

• the provision of ‘floppy topped’ wildlife exclusion fencing along much of 

the proposed road easement (Figure 3.1).  The fence design is illustrated in 

Figure 4.3b. Floppy fencing has been erected; 

• the provision of warning signs to alert motorists of the possible presence of 

koalas; 

• street lighting at intersections; and 

• roadside maintenance to ensure that weeds and grass are controlled to 

provide motorists with a greater opportunity of seeing koalas near the 

road. 
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4.5.2 Reduce Mortality During Construction 

Pre-clearance surveys will be conducted immediately prior to vegetation 

removal.  Koalas will be a priority species during pre-clearing surveys.  If 

detected on site an attempt will be made to remove the koala from the site 

using approved handling, storage and transportation procedures.  However, if 

this fails vegetation removal will be postponed until the koala (s) have left the 

site. This action was complied with during the construction of the Link Road 

(2007) 

4.5.3 Fauna Reporting and Injury Care 

Koalas sighted by road construction and road maintenance staff during the 

construction and ongoing maintenance periods will be reported to the 

construction manager.  These records will be regularly provided to the NPWS 

for inclusion in its wildlife database. 

Fauna injury care procedures was part of the Environmental Management 

Plan (EMP).  The fauna injury care procedures will include guidelines in the 

event of injured koalas being located during the construction and maintenance 

phases of the proposed road.  The procedures will be developed in 

conjunction with the NPWS and the local KPS.  Injured koalas will be taken 

immediately to the Port Macquarie Koala Hospital. 
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4.6 MONITORING PROGRAM 

 

 

Monitoring 

commitment 

Methodology Purpose Performance 

criteria 

Timing / 

Frequency / 

Duration 

Maintenance / 

Rectification  

Trigger 

Corrective 

Actions 

Underpasses Camera Trap To document 

the 

effectiveness 

of,  and 

utlisation of 

fauna 

underpasses 

by Koalas 

Camera traps 

document the use of 

koalas, nil presence 

of predators and or 

predation.  

Underpass furniture 

in place and is not 

compromised 

Permanent 

camera trap to 

be circulated 

between each 

culvert for a 

period of 30 

days per culvert 

each year for the 

life of the 

approval. 

Koalas entering but 

not passing through 

underpass. Koalas 

being predated upon 

in underpass 

Repair furniture, 

access in culvert or 

causal effect 

identified from  the 

camera traps. 

Review/update 

mitigation measures 

Koala 

exclusion from 

fenced section 

of the Link 

Road 

Visual inspection 

of fauna fence, 

underpass by 

Council ecologist. 

Road strike / 

mortality reports 

from FAWNA / 

Koala Hospital 

Ensure that 

koala fence  

are maintained 

and not 

compromised 

to reduce the 

risk of road 

strike 

Nil koala road 

strikes. Fence is  in 

original working 

condition. Nil reports 

from FAWNA / 

Koala hospital 

Annual 

Inspection. 

FAWNA / Koala 

hospital 

reporting  to 

Council on day 

of incident 

Presence of 

touching branches 

or holes in fence. 

Koala road strike or 

evidence Koala re 

accessing the road, 

Branch trimming, 

repair to be 

completed within 3 

working days of 

inspection or 

incident report. 

Koala 

population 

monitoring 

Koala population 

survey using 

RgB-SAT 

technique 

(Phillips and 

Callaghan, 2011)  

at every 500m 

grid spacings and 

diurnal strip 

transects 

Assess the 

long-term 

trend in the 

local koala 

population. 

Koala population is 

maintained 

Every 6 years 

(one koala 

generation) for 

18 years 

Koala population 

declines 

due to road strike 

mortality. 

Review/update 

mitigation measures. 

Implement more if 

required and report 

on the success of 

the revised 

measures. 

 

Koala Offset 

area  

inspection 

Visual inspection 

of plantings and 

bush regeneration   

by Council 

Ecologist 

To ensure 

trees and 

provide for a 

long-term 

offset to the 

loss of habitat 

Nil planting failures. 

90% reduction in 

invasive weeds 

cover  p.a 

Every 6 months Planting failure 

(death or excessive 

browsing pressure), 

invasive weed cover 

expansion 

Plant replaced and 

or protective guards 

repaired within 3 

weeks., follow up 

weed control 
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Annex A 

Koala Scat Searches 

 Table A.1 Results of koala scat searches 

Site GPS Coordinates Tree Species Trees Searched Trees with Scats Proportion of Trees 

with Scats (%) 

EIS Plot 1  Melaleuca quinquenervia 7 3 43 

  Eucalyptus pilularis 10 1 10 

  E. acmenoides 1 1 100 

  E. gummifera 2 0 0 

EIS Plot 2  M. quinquenervia 20 0 0 

EIS Plot 3  M. quinquenervia 42 5 11.9 

EIS Plot 4  E. signata 9 0 0 

  E. micrcorys 3 0 0 

  Corymbia gummifera 2 0 0 

KPoM Plot 1 E490217/N6520232 Corymbia intermedia 5 1 5 

  Corymbia gummifera 5 0 0 

  Rainforest sp. 3 0 0 

  M. quinquenervia 6 0 0 

  E. micrcorys 1 0 0 

KPoM Plot 2  M. quinquenervia 8 0 0 

  E. robusta 1 1 100 

  M. seiberi 3 0 0 

  Rainforest sp. 5 0 0 
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Site GPS Coordinates Tree Species Trees Searched Trees with Scats Proportion of Trees 

with Scats (%) 

  Ficus coronata 2 0 0 

  M. linariifolia 2 0 0 

KPoM Plot 3 E490327/N6520349 M. quinquenervia 26 0 0 

KPoM Plot 4 E490307/N6520461 M. quinquenervia 20 0 0 

KPoM Plot 5 E490456/N6520710 M. quinquenervia 45 0 0 

  Casuarina glauca 5 0 0 

KPoM Plot 6 E490309/N6520893 E. robusta 5 3 60 

  E. signata 8 6 75 

  Corymbia intermedia 3 1 33 

  Corymbia gummifera 3 1 33 

  M. quinquenervia 1 0 0 

KPoM Plot 7  E. signata 14 3 21.4 

  Corymbia intermedia 2   

  Pittosporum undulatum 1   

  Allocasuarina littoralis 1   

  Banksia integrifolia 1   

  E. microcorys 1   

KPoM Transect 1  E. robusta 6 1 16.7 

  M. quinquenervia 9 3 33.3 

  E. grandis 5 1 20 

 


