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Figure 1: Flying-fox habitat surrounding Maclean High School and location of the proposed works. 
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Figure 2: All flying-fox habitat used within Maclean during the 2009/2010 season (Geolink 2010, 

Tony Carr pers.comm., Billie Roberts pers.comm.), including the spill-over habitat within the high 

school grounds. 
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Description and purpose of the 

proposed works at Maclean High School 
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Purpose of the proposed works: 

 

The Maclean Rainforest Reserve (MRR), which is adjacent to the Maclean High School grounds, is 

regularly used as a maternity camp and transit stop for migrating grey-headed and black flying-foxes 

(Pteropus poliocephalus and P.alecto). The number of flying-foxes at the MRR can at times exceed 

20,000 individuals. The site is also intermittently used by the nomadic little red flying-fox (P. scapulatus), 

sometimes in numbers exceeding 50,000. However, the main occupant of the MRR is the grey-headed 

flying-fox which is listed as a vulnerable species under the Threatened Species Conservation Act 1995 

(TSC Act), and the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  

Between 1999 and 2007 government-controlled disturbances using continuous loud noise were used at 

the MRR in an attempt to relocate the flying-foxes elsewhere. Despite these disturbances, varying 

numbers of flying-foxes returned to the site regularly. In October 2009, tens of thousands of grey-headed 

flying-foxes returned to the MRR for the maternity season. In addition in late January 2010, vast numbers 

of little-red flying-foxes also occupied the MRR. However, all flying-foxes had abandoned the site by the 

end of February 2010. A few thousand flying-foxes still remain within Maclean but are more than 200 m 

from the MRR and high school, in an area known as the Gully.  

During disturbances at the MRR, or in recent years (since 2008) when large numbers of flying-foxes have 

roosted in the MRR or Gully, smaller numbers of animals have “spilled over” into vegetation within the 

Maclean High School grounds, to the north of the main school buildings (see Figure 2). This situation 

prompted increased calls from the school community and nearby residents for the removal of the flying-

foxes, due to concerns about the odour, noise, faeces and urine associated with the camp, and the 

perceived threat of disease transfer from the flying-foxes to the school community.  

The “spill-over” habitat within the school grounds includes vegetation to the west of the staff car park, the 

pathway and bridge between the car park and the staff common room, and vegetation surrounding the 

staff common room, gymnasium/exam hall and quadrangle (refer to Figure 2).  

This proposal aims to encourage flying-foxes to roost further away from the areas of greatest conflict by 

making parts of the spill-over habitat closest to the school less desirable for roosting. The proposal 

recognises that flying-foxes will continue to persist in the local area, and aims to reduce conflict between 

the colony and the school community without significantly impacting on the flying-fox population. It is 

hoped that this approach will effectively create a buffer between the school community and the flying-fox 

colony, and as such will assist in reducing impacts associated with noise, odour and faeces.    

The program of works proposed in this application is consistent with the Draft Maclean Flying-fox 

Management Strategy (Geolink 2010). The draft strategy identifies that: 

7.2.7 Trim Vegetation within Existing Conflict Areas 

Trimming vegetation that is overhanging walkways, backyards (such as those adjoining the gully and other 

residential areas) and car parks will alleviate impacts from faecal drop from roosting animals and increase 

the distance between humans and flying-foxes.  

This application seeks to use a combination of water sprays and tree trimming to achieve the above aims, 

however areas identified for works are around the gym and quadrangle where conflict between flying-

foxes and the school community is greatest (see Figure 1 and 3).  

This proposal does not involve any disturbance within the MRR, which is recognised as core habitat for 

the Maclean flying-fox population.  
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Proposed actions: 

A three step action plan is proposed, which includes two conflict-reduction measures and an offset site. 

The conflict-reduction measures will occur in Areas 1, 2, 3 and 4 in Figure 1. In total, this area covers 

approximately 0.12 ha, or 12% of spill-over habitat within Maclean High School (spill-over habitat is 

mapped in Figure 2). The offset site (Area 5) is approximately 0.13 ha.  

The first conflict-reduction measure is the installation and operation of water sprays in the quadrangle 

where the flying-foxes have been a particular problem (Area 1 in Figure 1). Water sprays are a low-impact 

method designed to make habitat in areas of highest conflict unappealing to the flying-fox colony. The 

technique is not designed to relocate flying-foxes away from the entire school area, but aims to 

encourage animals to shift a relatively small distance into other available habitat that is not as close to the 

school community.  Water spraying has been used to shift the location of a seasonal little red and black 

flying-fox colony at a popular tourist site at Mataranka in the Northern Territory. This technique has now 

been used effectively for 5 years, starting in 2004/05, without causing injury or high levels of stress to 

flying-foxes (Eddie Webber, Northern Territory Government, pers.comm. 2010).  At this point in time 

further investigations into the design and impacts of a sprinkler system are underway and further 

information will be supplied to support this aspect of the application at a later date. 

The second conflict-reduction measure is to remove a small number of trees that are close to school 

buildings or which overhang paths (Areas 2, 3 and 4 in Figure 1). This will further aid in creating a buffer 

zone between the school and the flying-fox population and reduce the appeal of that particular stand of 

trees as a roost site. 

The operation of water sprays and selective tree trimming is expected to provide the following benefits: 

• buffer zones between flying-fox roost habitat and school buildings; 

• lessen the interaction between flying-foxes and the staff and students; and 

• reduce the impacts of flying-fox noise, odour and faeces to the school community. 

 

It is not anticipated that the water spraying or selected tree trimming will have a significant impact on the 

Maclean flying-fox population. However, a suite of mitigation measures are included in the project design 

to reduce potential impacts as well as monitor and adaptively manage any issues that may arise during 

the proposed action.  

The third step is restoration of an offset habitat area for which a site has been selected and set aside to 

the north-west of the school (Area 5 in Figure 1). The aim of the offset site is twofold; it will replace habitat 

removed by tree trimming, which will provide potential roost sites in future years, as well as providing an 

example of re-vegetation works for use in the school’s science program. Furthermore, new tree plantings 

already underway to the south of the school (adjacent to the MRR) are likely to provide future habitat for 

the colony. These riparian zone plantings are occurring in conjunction with the revegetation of a Council 

reserve located immediately south of the MRR (to be jointly undertaken by DECCW and Clarence Valley 

Council) and rehabilitation work within the MRR (to be undertaken by the Land and Property Management 

Authority). It is hoped that in the long term when large numbers of flying-foxes are present in Maclean, 

that these new/rehabilitated habitats will be used as flying-fox roosting habitat instead of vegetation within 

the school grounds. 
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Vegetation trimming: 

It is proposed that selected vegetation trimming be implemented to create a buffer from areas of highest 

conflict. The vegetation trimming will occur within three (3) select areas located mainly to the north of the 

school between the school buildings and the staff car park. Figure 3 below illustrates the areas where tree 

trimming will occur as well as the proposed offset site and Table 2 shows the number of trees expected to 

be removed.  

This measure has been discussed with DECCW, as well with school administration. The selected areas 

do not form part of the endangered ecological community which is located to the south of the school 

(MRR) and large areas are dominated by Camphor Laurel, which is listed as a Class 4 Noxious Weed. 
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Figure 3: Detailed view of the areas of proposed works. 
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Table 2 – Proposed tree removal and trimming 

Location Proposed Actions 

Area 2 Remove 4 mature trees 

Pruning of 1 mature Camphor Laurel 

Area 3 Removal of 11 mature trees 

Removal of 6 small saplings 

Area 4 Remove 2 mature trees 

Remove 2 dead trees 

 

Area 2 

In Area 2 there are two proposed actions. Four mature Acacia species will be removed, the stumps of 

which will remain to provide soil and bank stability. The second action relates to a mature Camphor 

Laurel. Two of the 5 coppice trunks will be removed which hang over the road way towards the gym. The 

remaining 3 trunks will be retained as the tree is important for retaining bank stability above the 

stormwater runoff area.  Trimming the tree in this fashion will not compromise the tree’s health. 

Area 3 

The majority of the trees in this area are a mixture of rainforest species, Acacias, Tallowwoods and 

Camphor Laurels. A total of 11 mature trees will be removed, including 2 Casurina species, 3 Acacia 

species and 6 rainforest species.  The trees will be removed from along the northern edge of the gym. A 

buffer of approximately 7 metres will be created between the gym and the vegetation. An additional 6 tree 

saplings of various species will also be removed to maintain the buffer zone between the gym and the 

vegetation. The total area of disturbance is approximately 36m
2
.  

At between 8-10 metres above ground up to 6 limbs from mature Tallowwoods may be removed which 

overhang the gym. 

The cleared area will be revegetated by the school’s student “Ecoteam” using native shrubs and 

groundcovers. These low growing species will not provide habitat for flying foxes.  

Area 4 

Only 4 trees will be removed in this area, two of which are dead. Of the living trees, one is a Camphor 

Laurel and the other is a rainforest species.  

 

Tree trimming methods: 

Tree trimming at the above listed sites is designed to reduce the appeal of those particular stands to 

flying-foxes and remove the overhanging trees from the path and footbridge. In conjunction with water 

spraying, the proposed actions are intended to shift the potential area occupied by the spill-over 

population back from school buildings, thus reducing the conflict between the school community and the 

flying-fox population.  

Tree removal would initially involve hand trimming of branches during the day time. Hand trimming is the 

selected method as it would result in a lower level of disturbance to nearby flying-foxes than noisier 
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techniques such as chainsaws. Trimming that cannot be done by hand such as the removal of larger 

branches or trees, will either be undertaken: 

 

a) using electric chain saws as these are quiter and may be less disruptive to any flying foxes in th 

evicinity; or 

 

b) if this is impractical, using normal (petrol run) chainsaws; and where practical this would occur 

after dusk when flying-foxes have left the site to forage.  

 

All trees and areas immediately adjacent will be checked for the presence of flying foxes prior to any 

works being undertaken.  If Flying foxes are found in the trees to be removed works will not proceed. 

 

DECCW will be consulted and advised during the operation to ensure the methods and timings are 

acceptable. 

A qualified ecologist or wildlife carer would be engaged to observe the tree trimming to ensure that flying-

foxes are not injured or severely stressed by the works. Works would cease if injury or severe stress was 

observed, and works would be redesigned in consultation with DECCW.  

Tree lopping will be performed by a suitably qualified AQF Level IV arborist to AS 4373 – 2007 Pruning of 

Amenity Trees. This will ensure that the health of the lopped trees will be maintained and to reduce the 

risk of trees becoming a safety issue in the future.  

It is not anticipated that the minor habitat modification proposed in Table 2, above, will have any 

significant or detrimental impact on individual flying-foxes or the local population. However, to offset any 

potential impacts of the proposed works a re-vegetation offset site has been selected to the north-west of 

the school grounds (see Figure 1). It is hoped that in the long term flying-foxes will utilise this offset area 

instead of vegetation in and around the school buildings. 

Contingency plan: 

Should neither water spraying or tree trimming result in the desired response, DET will reassess these 

management arrangements. Should any new techniques be considered necessary, new information 

would be provided to DECCW and advice sought on whether a new application should be made.  

Any potential for future additional habitat removal would be consistent with the Draft Maclean Flying-fox 

Management Strategy (Geolink 2010). The draft strategy identifies that: 

7.2.6 Selected Habitat Removal 

Substantial thinning/removal of habitat in the western carpark of MHS could alleviate flying-fox impacts 

within this immediate area. The vegetation in these two areas is currently a dense patch of planted native 

and exotic trees, which features a continuous canopy cover. Flying-foxes have recently used these areas as 

“spill over habitat” when numbers are high and also because their preferred roost sites have been 

increasingly reduced. Heavy thinning of trees throughout this area to ensure clear separation of the canopy 

would effectively render it unavailable to roosting flying-foxes and would also assist in Camphor Laurel 

control. However selective removal of flying-fox habitat from these areas would require equivalent 

compensation in suitably identified areas to ensure displaced flying-foxes do not spill over into previously 

uninhabited areas. This compensation would be in the form of provision of alternative habitat and/or 

revegetation in close proximity to the MRR that meets the habitat requirements of flying-foxes.   
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Species impact: 

The spill-over area (see Figure 2) was not used as a flying-fox roost site prior to 1999. Since 1999 flying-

foxes have temporarily used spill-over habitat within the school when dispersal was carried out in the 

MRR. Typically small numbers of animals used the spill-over habitat (i.e., less than 1000). However, in 

2008 and 2009/10 this area was used as spill-over habitat when large numbers of flying-foxes were 

present in the Gully and MRR, respectively. In February 2010, numbers of grey-headed flying-fox, 

including females with young, exceeded 2,500 in the spill-over area. There were also approximately 1000 

black flying-foxes using the habitat. Under the Draft National Recovery Plan for the Grey-Headed Flying-

Fox (DECCW 2009), roosting habitat is critical to the survival of the species if it contains more than 2,500 

animals during the maternity period. Therefore, vegetation in the spill-over area in February 2010 met this 

definition for critical roosting habitat.  

The areas of the proposed action (see Figure 1 and 3) are usually only occupied by flying-foxes when 

there are disturbances within the MRR or large numbers of animals in the MRR or Gully. The trees in the 

proposed action areas are not considered to be core habitat for the Maclean population. Areas 1-4 cover 

a total of 0.12 ha, or only 12% of the total spill-over habitat (see Figure 2). Of this 0.12 ha, only a handful 

of trees will be trimmed or sprayed, and as such the actual area of impact is likely to be less than 0.12 ha.  

This area if occupied would only provide roost habitat for a relatively small number of flying-foxes, 

compared to the available habitat in the surrounding area. Given that approximately 2,500 animals used 

the entire spill-over habitat (approximately 1 ha in size) in the 2009/2010 season, it is likely that only a few 

hundred animals at most would use the 12% of this habitat that is subject to the proposed action. A few 

hundred animals is only a small proportion of the tens of thousands of flying-foxes that have previously 

been recorded in Maclean. Furthermore, when considered in light of the extent of habitat used by flying-

foxes in the 2009/2010 season (approximately 9.7 ha – as mapped in Figure 2), the 0.12 ha to be 

impacted by this proposal equates to approximately 1% of all habitat within Maclean.  

It is recognised that flying-foxes made an unprecedented early return to Maclean this season (animals 

returned in August, compared with the usual October return). As such, any proposed works will now occur 

during the maternity season. It is planned that works be completed as soon as possible to avoid the 

birthing period (the vast majority of which usually occurs in October and November).  

Even though works are now proposed during the maternity season, it is still considered that a significant 

impact to the population is unlikely as a result of proposed works. Water spraying is considered to be less 

disruptive to flying-foxes than conventional methods of disturbance, such as noise, as it re-creates a 

natural situation (rain). As water spraying involves a relatively low level of disturbance, it is considered 

less likely to cause stress than other potential disturbance techniques. While water spraying would occur 

throughout the breeding season, the low intensity disturbance (moderate spray pressure to avoid injury) 

and limited area to be impacted (only 3 trees, within which a very small proportion of the Maclean 

population would roost) is not expected to significantly impact upon the lifecycle or habitat of the Maclean 

population.  

Tree trimming is expected to take one to two days in total, and as such the duration of any disturbance 

would be limited to a short period of time, rather than occurring throughout the entire breeding season. 

While some flying-foxes may take flight when trees are lopped, the use of hand trimming techniques is 

likely to result in a low intensity disturbance and the area of impact is expected to be small. The relatively 

small numbers of flying-foxes that may have been roosting in these trees are expected to select another 

roost site within the immediate Maclean area.  
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Pregnant flying-foxes may abort their young under stress, and pups can be separated from distressed 

mothers. However, it is not expected that the proposed works will be of a sufficient intensity to cause such 

stress to flying-foxes. The breeding success of the flying-fox population is not expected to be significantly 

impacted by the proposed works due the small area of impact (1% of habitat within Maclean), the small 

proportion of the population to be affected (at most a few hundred out of potentially tens of thousands of 

animals), the low intensity of both methods, and the limited duration of tree lopping works.  

The majority of the Maclean population and local habitat, including core habitat within the MRR, will 

remain undisturbed by the proposed works. Flying-foxes will not be forced to relocate away from the 

school grounds, but will be encouraged to shift a short distance into habitat that is less likely to result in 

conflict with the school community.  Any flying-foxes that take flight as a result of proposed works are 

expected to use alternative habitat within Maclean (as mapped in Figure 2). Impact to 1% of habitat within 

Maclean is not likely to significantly impact upon the lifecycle of the species such that a local population is 

placed at risk of extinction, and it is expected that flying-foxes will continue to return to Maclean in 

subsequent maternity seasons. It is therefore considered unlikely that the proposed action will 

significantly impact upon the Maclean flying-fox population.  

Furthermore, the proposed work is consistent with recommendations within the Draft Maclean Flying-fox 

Management Strategy (Geolink 2010). Recommendations within this Strategy that are supported by this 

proposal include: 

• A medium-term recommendation to use physical buffer areas to increase the distance between 

flying-foxes and the community.  

• Short and long-term recommendations involve regenerating and extending the MRR. As stated 

above, DET is already contributing towards revegetation near the MRR, and other agencies are 

undertaking further rehabilitation and regeneration works in the immediate area, with the hope of 

creating future roost habitat for the flying-foxes.  

• A short-term recommendation involving vegetation trimming has already been undertaken within 

the school grounds (during April 2010). Further vegetation trimming as proposed in this 

application is required to further alleviate the conflict between the flying-foxes and the school 

community.    

 

Proposed impact mitigation measures:  

This proposal does not aim to disperse flying-foxes away from the school, but instead aims to shift the 

location of animals in spill-over areas and effectively create a buffer where the colony is causing the 

greatest impact on the school community.  

DET is committed to ongoing monitoring and adaptive management to identify and react to any issues 

that may arise during the proposed works. Possible measures to avoid or ameliorate the effect of the 

action include: 

• Proposed works will only occur in the identified spill-over habitats that are of most concern to the 

school community. The core habitat within the MRR will not be subject to any proposed works, nor 

will areas of spill-over habitat that are outside of the areas of highest conflict (see Figure 1 and 2).  

• A flying-fox ecologist or experienced wildlife carer will be engaged to monitor, at intervals for the 

duration of the proposed works, the presence, reproductive condition (i.e., if dependant young or 

heavily pregnant females are present), signs of stress and welfare of flying-foxes in the areas subject 

to water spraying and tree lopping. If, in the ecologist/carers opinion, the proposed works result in 



 

13 

 

undue stress to the animals, then works will cease until new measures designed in consultation with 

DECCW are put in place to reduce the impacts.  

• Local wildlife care organisation WIRES will be contacted before works commence to confirm that they 

are available to undertake rescue and rehabilitation in the unlikely event of any fauna being injured.  

• Works will not occur during adverse weather conditions including strong winds and periods of several 

hours of sustained rain. 

• DET will continue to participate in the development of a long-term comprehensive management plan 

for the Maclean flying-fox colony.  

• Tree lopping will be performed by a suitably qualified AQF Level IV arborist to AS 4373 – 2007 

Pruning of Amenity Trees. This will ensure that the health of the lopped trees will be maintained and 

to reduce the risk of trees becoming a safety issue in the future.  

DET recognises that it is difficult to predict the response of the flying-foxes to the proposed works. It is 

expected that flying-foxes will shift to other habitat within the immediate area, such as other spill-over 

habitat that has not been modified or to the MRR, given the colony’s long association with that site. It is 

understood that DECCW is managing the flying-fox colony within the Gully area. Should flying-foxes from 

the spill over area move to this area, DET will work with DECCW to respond to and address any 

associated issues. 

 

Offset site: 

The proposed offset site (Area 5, Figure 1) is located to the north-west of the school campus and 

comprises an area of 0.13 ha (a greater area may become available in future if further modification works 

are required).  

The area comprises a combination of Council (Crown) land and land owned by DET. A letter from the 

Clarence Valley Council agreeing to the use of their land and supporting the restoration of this area as 

flying-fox habitat is at Appendix 4.  

The offset site runs along the northern edge of the current habitat area containing a mix of eucalypts, 

rainforest species and exotic plants. The northern edge is dominated by low weedy vegetation. This area 

will be regenerated and restored to encourage the growth of flying-fox roosting trees. Works to achieve 

this aim will include: 

• Weed removals to encourage natural growth of native species. 

• Revegetation using a range of locally occurring tree species, including fast growing 

emergent or upper stratum species suitable for flying-fox roosting such as brush box 

(Lophostemon confertus) and forest red gum (Eucalyptus tereticornis).  

• To ensure the offset area will provide potential habitat for flying-foxes, DET will consult 

with DECCW to select under/mid-storey and canopy species that will create habitat 

characteristics suitable for roosting.  

• Ongoing watering and weeding until tree species are established to the extent that they 

meet performance criteria agreed to with DECCW.   

 

In consultation with Council, DECCW and possibly local land care groups, the revegetation site will be 

restored by the school community as part of its student environmental education program. Bush 

regeneration activities will be overseen by suitably qualified personnel. The selected offset site will 

provide new areas of habitat for the flying-fox community in the long term by providing new suitable roost 
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sites. This will hopefully reduce pressure and conflict with the school community during times when the 

flying-foxes are occupying the area.  
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