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Abbreviation Description 

AAH Australian Animal Health 

ABLV Australian Bat Lyssavirus 

AHA Animal Health Australia 

ARCUE Australian Research Centre For Urban Ecology 

AWHN Australian Wildlife Health Network 

BFF Black Flying-fox 

cm Centimetre 

Council Sutherland Shire Council 

DECC Department of Environment and Climate Change 

DECCW Department of Environment, Climate Change and Water 

DPI Department of Primary Industries 

DotE Department of the Environment 

EEC Endangered Ecological Community 

ELA Eco Logical Australia 

EP&A Act Environmental Planning and Assessment Act 1979 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ESPU Sutherland Shire Council’s Environmental Science and Policy Unit staff 

GHFF Grey-headed Flying-fox 

ha Hectare 

LGA Local Government Area 

MNES Matters of National Environmental Significance 

OEH Office of Environment and Heritage 

NPW Act National Parks and Wildlife Act 1974 

NP&WR National Parks and Wildlife Regulation Act (2002) 

NSW New South Wales 

PoM Kareela Flying-fox Camp Plan of Management  

RBG Royal Botanical Gardens 

Schools Bates Road Special School and Sylvanvale Foundation After School Vocational Care 

SRBG Sydney Royal Botanical Gardens 
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Executive Summary 
Sutherland Shire Council have committed significant resources and funding towards managing the 
Kareela Grey-headed Flying-fox camp. Key considerations in the management of the camp are the 
impacts experienced by occupants of the properties directly affected adjacent the Kareela Flying-fox 
camp. Including the impacts experienced by special needs schools Sylvanvale including Mikarie 
Child Care Centre, ASPECT Autism School and Bates Drive Public School and residential properties 
in close proximity to the camp. Council recognise that the Grey-headed Flying-fox is listed as 
Vulnerable under the Threatened Species Conservation Act 1995 (TSC Act) and Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act) and therefore is subject to protection 
under this legislation. 

In managing the camp Council continue to meet their obligations under the TSC Act and the EPBC 
Act in relation to the protection of the Grey-headed Flying-fox (GHFF) camp at Kareela, however 
Kareela is a unique situation with the camp representing a risk to vulnerable children with special 
needs attending schools located in close proximity to the Kareela camp. Actions to date have failed 
to reduce the impacts to acceptable levels and Council now consider it necessary to disperse the 
Kareela camp to alternative habitat that is more appropriate but will still meets the needs of the 
GHFFs. 

This dispersal plan provides details of alternative habitat appropriate for establishment of a GHFF 
camp and detailed information on how the dispersal actions will be undertaken to ensure the health 
and welfare of GHFF and minimisation of the impact on the community. 

Council’s decision to disperse has not been made lightly as Council has significant understanding of 
the ecological and evolutionary value of GHFFs. However the need to find a more suitable site for the 
GHHFs currently camped at Kareela is essential to protect the health and wellbeing of the local 
residents as well as the staff and students at the adjacent special needs schools. If flying-foxes in 
urban areas are situated in appropriate locations away from residents, schools and other sensitive 
receptors this will reduce the conflict with humans and the need for dispersal of flying-fox camps 
which are in appropriate locations and effectively managed. 
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1. Introduction 
This dispersal plan is to be read in conjunction with Kareela Flying-fox Camp Plan of Management 
(PoM) (ELA 2014). Council does not consider dispersal lightly and believe it is a last resort to reduce 
the community’s impacts. In order to determine the necessity for dispersal which is Stage 3 of 
Council’s Kareela Flying-fox Camp Plan of Management (PoM), Stages 1 and 2 of the PoM (ELA 
2014) have been reviewed to determine if actions have been implemented, impacts have reduced 
and community complaints have stabilised. A flowchart to assess the need for dispersal is provided 
on page 7. Based on the results of this assessment and Council resolutions Sutherland Shire Council 
is seeking approval for dispersal. 

While appropriate management of flying-fox camps is essential for conservation of the species, it is 
becoming an increasingly complex problem (Hall 2001).  This complexity stems from an escalation in 
human and flying-fox conflicts which has resulted in the desire of some people to have camps 
dispersed from urban areas. 

Previous attempts to disperse flying-fox camps have often been lengthy, expensive, difficult and 
unsuccessful (Roberts & Eby 2013 Appendix 1 page 28). Some dispersal attempts have adversely 
affected flying-foxes and people (ACRUE 2009; Roberts & Eby 2013). Consequently, any application 
to disperse a camp requires the development of a detailed plan to justify why dispersal should occur, 
what the objectives are, which activities will be undertaken, how much it will cost, and how the 
effectiveness of the action will be monitored and success measured. 

The following details a summary of the likely outcome of dispersal based on previous cases as 
prepared by Roberts & Eby (2013): 

• In all cases, dispersed animals did not leave the local area 
• In 16 of 17 cases reviewed dispersal did not reduce the number of flying-foxes within the local 

area 
• Dispersed animals did not move far with 63% of cases moving less than 600m and 85% of cases, 

new camps were established near by 
• In all cases it was not possible to predict where replacement camps would form 
• Conflict was not often resolved. In 71% of cases conflict was still being reported either at the 

original camp site or within the local area years after the initial dispersal actions 
• Repeat dispersal actions were generally required (all cases except where extensive vegetation 

removal was undertaken) 
• The financial cost of dispersal attempts are high ranging from tens of thousands for vegetation 

removal to hundreds of thousands for active dispersal using smoke, noise and other activities to 
physically disturb flying-foxes. 

The few exceptions to the above occurred where there was abundant financial and human resources 
available e.g. Royal Botanic Gardens Melbourne and Royal Botanic Gardens Sydney. Further details 
of attempted dispersals can be found in Appendix 1 page 28. 

This Kareela GHFF dispersal plan has been prepared in accordance with the Flying-fox Camp 
Management Policy (FFCMP) (OEH 2015) and the Flying-fox Management Policy (DECC 2007) and 
draws on the procedures described in ACRUE (2009). The PoM (ELA 2014) contains a Dispersal 
Strategy (part C page 58) that provided the framework for development of this dispersal plan. 
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1.1. Necessity for Dispersal 
In order to determine the necessity for Stage 3 dispersal, Stages 1 and 2 of the PoM (ELA 2014) 
have been reviewed to determine if actions were implemented, impacts reduced and community 
complaints stabilised. The following flowchart is used to determine the need for dispersal. 

1.1.1.  Flying-fox Camp Management Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Council have determined that they are justified in considering dispersal using the flowchart above 
because Council have implemented many of the PoM actions and feedback from the majority of 
the community is that the impacts are worse despite the actions implemented.  
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1.2. Objectives 
The objectives of the Kareela Flying-fox Camp Dispersal Plan are to: 

• identify alternative camp sites within 20km of the Kareela camp that may be suitable to 
receive dispersed GHFF 

• identify alternative habitat within 10km of the Kareela camp that is appropriate to 
received dispersed GHFF 

• identify potential habitat sites within 3km of Kareela that may be appealing to or suitable 
for dispersed GHFF but are inappropriate for camp occupation 

• provide methods, workflow, timeline and contingency for dispersal of the Kareela 
Flying-fox camp to a more appropriate site or sites 

• ensure that flying-foxes identified as having been dispersed from the Kareela camp do 
not establish a permanent camp at an inappropriate site (as defined by ARCUE 2009).  

• ensure the health, safety and amenity of the local community at Kareela is not 
compromised 

• maintain the health, safety and amenity of the community close to the relocation area/s 
and consult the affected landholders 

• minimise and/or prevent any potential negative impacts that may occur to the health 
and welfare of individual flying-foxes (in particular pregnant females and dependent 
young) during the dispersal process 

1.3. Risk Assessment 
The following are the possible risks relating to dispersal actions: 

Outcome Risk Mitigation Measure 
Dispersal to inappropriate locations High Monitor inappropriate locations and be ready to 

assess these sites and apply for dispersal from these 
locations if required 

Very high cost for low chance of 
success 

High Ensure all methods are adequately researched, 
resourced and contingencies are in place 

Conflict is not resolved by dispersal 
actions 

High Ensure residents are kept abreast and feedback from 
them is gained whenever possible. Consider setting 
aside money for further management actions should 
dispersal not resolve conflicts. Cease works if 
unacceptable impacts are reported. 

Impact to the wellbeing of flying-foxes 
during and following dispersal 

High Ensure the timing of activities, methods and 
contingencies are adequately researched by staff 
experienced in the health of flying-foxes. Cease works 
if impacts are too great as deemed by the ecologist or 
animal welfare supervisor as per workflow page 19. 

Residents negatively impacted by pre 
sunrise noise making every day 

Moderate Ensure residents are kept abreast and feedback from 
them is gained whenever possible. Cease works if 
impacts are too great. Consider the use of other 
methods such as light, smoke, ultrasonic, physical 
disturbance that may be less invasive to humans if 
dispersal appears successful but complaints are 
increased 

Risk of creating two or more camps Moderate Monitor all habitat locations. Ensure adequate funding 
to account for this possibility. Apply to disperse on if 
required. 

Schools and residents impacted by 
flying-fox activity during the day 

Moderate Review camp impacts daily and cease works if 
impacts are too great on schools or residents 
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Methods of dispersal not working Moderate Ensure methods and contingencies are adequately 
researched and financed. Ensure sufficient dispersal 
effort is applied. Use a range of methods noise, 
smoke, light, physical disturbance, ultrasonic. 
 

Funding insufficient for effective 
dispersal 

Moderate Ensure all actions are costed as accurately as 
possible. Ensure that any actions essential for a 
successful dispersal have money allocated to them as 
a priority 

1.4. Monitoring and Research 
A suitable and robust monitoring and research program is a critical feature of any dispersal program. 
Long-term monitoring is needed to ensure the program is successful, with undesirable or foreseeable 
outcomes identified and managed. Monitoring and research aims include: 

• monitoring dispersal from the Kareela camp and any reestablishment attempts at 
Kareela 

• monitoring numbers and general camp health at alternative camp sites within 20km of 
the Kareela camp: Wolli Creek, Cabramatta; Centennial Park; Myles Dunphy; Kurnell; 
Menai; and Macquarie Fields 

• monitoring alternative habitat sites within 10km of Kareela that are likely to be 
appropriate for establishment  

• monitoring alternative habitat sites within 3km that are likely to be unsuitable for 
establishment to determine the need for secondary dispersal action 

• monitoring of the health and welfare of Kareela GHFF camp occupants and any GHFF 
in dispersed locations 

1.5. Flying-fox Welfare 
During all aspects of the camp dispersal adequate consideration must be given to protecting the 
health and welfare of flying-foxes. In doing so, Council acknowledges Step 7 Assess and plan for 
animal welfare of Section 6 of DECC (2007) as well as the Prevention of Cruelty Act (1979). This is 
because, the actions (e.g. noise, light, ultrasonic and smoke) used to disperse camps can also cause 
stress and/or fatalities among flying-foxes. In particular, the heavily pregnant females and dependent 
young can be exceptionally vulnerable (DECC 2007). Therefore, no actions to disperse the camp will 
be carried out during any critical life history phases such as mating, late gestation (final trimester), 
lactation, while sick individuals or dependent young are present in the camp as assessed by the 
supervising Ecologist which is usually during Jun-Aug. Further, no dispersal actions are to be 
undertaken during adverse climatic conditions such as periods of extremely hot or cold temperatures, 
heavy rainfall or during strong winds.   
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1.6. Success Criteria 
The following are factors that will be used to gauge the success of the dispersal actions to be carried out at the Kareela Flying-fox camp: 

Stage 3A - Pre Trial Flying-fox Monitoring - 3 months Measure of Success 

Preparation of State and Federal approvals All approvals gained  

Funding made available Suitable funding resolved by Council to conduct appropriate dispersal actions 

Field assessment of alternative habitat/camp sites  Appropriate and inappropriate habitat sites identified  
Ecologist to conduct pre trial dispersal ecological monitoring and assessment at alternative 
habitat sites & Kareela Monitoring conducted and reported within appropriate timeframes 

Purchase and installation of monitoring cameras  Monitoring cameras are in position and providing useful photographic monitoring data of the camp 

Community and stakeholder consultation  
At least 30-50 people provide feedback regarding dispersal either by email/in person/online or other. Schools and 
residents are targeted  

Stage 3B- Flying Fox Trial Dispersal Actions - 30 days   

Clearing of paths through the vegetation to place equipment within camp Clearing conducted suitably such that staff can access key locations for noise/smoke/ultrasonic/physical disturbance 

Noise/Smoke/Light/Ultrasonic equipment purchase/hire Equipment purchased in time for dispersal and within budget (+ or - 20%) 

Deployment of dispersal equipment  
Equipment operates as intended and results in disturbance of the flying-foxes in the vicinity of the deployed 
equipment 

Animal welfare supervisor to be present during all dispersal activities 
Animal welfare supervisor present at dispersal activities to advise Council on best practice and ensure the welfare of 
the flying-foxes 

Ecologist to be present to supervise trial dispersal activities 
Ecologist present to supervise dispersal activities to advise Council on best practice and to ensure the welfare of the 
flying-foxes 

Field visits to alternative habitat sites during dispersal to check on inappropriate roosting Field visits identify where dispersed flying-foxes have moved to and sites are assessed for suitability 

Assessment and reporting of results of Stage 3B  Reports provided to OEH and DotE as required within reporting timeframes 

Community and stakeholder consultation  
Schools, residents and others directly affected are consulted regularly throughout the trial dispersal period to ensure 
that works should continue 

Contingency activities for disturbance to disperse flying-foxes if they create a camp at 
inappropriate dispersal sites  

If needed and if approval is gained dispersal activities are carried out at inappropriate sites occupied by flying-foxes 
during and after Kareela dispersal activities under conditions of dispersal as per workflow page 19 

Part 3C - Prevention of Flying Fox Return Actions - 3 years   

Selective roosting habitat removal to minimise likelihood of flying-fox return  Flying-foxes do not return to Kareela due to dispersal to a more appropriate location away from schools and residents 

Bush regeneration works required to restore the existing vegetation at the site  
Reduction in weeds at the site by 10% per year following dispersal of flying-fox camp and replacement with 
indigenous species 

Continued effective noise/smoke/light/ultrasonic dispersal actions daily for 3 years  
Flying-foxes do not return to Kareela or to any other site deemed inappropriate and are dispersed to more 
appropriate habitat away from schools and residents 

Continued monitoring work at Kareela/Dispersal Site/~7 other camps within 20km for 3 years  
Monitoring conducted at Kareela and camps within 20km for up to 3 years. No significant impact to the regional 
community of flying-foxes as measured by numbers and reproduction is observed 3 years following dispersal 

Preparation of reports to State and Federal Government Quarterly for 3 years  Reports provided to OEH and DotE as required within reporting timeframes 

Community consultation and feedback 
The majority of feedback provided post dispersal supports the dispersal actions and that conflicts between flying-
foxes and humans are reduced 

Ongoing maintenance of the remaining bushland reserve for 3 years  
Reduction in weeds at the site by 10% per year following dispersal of flying-fox camp and replacement with 
indigenous species 

If an action is deemed unsuccessful, future actions may have to cease and/or current actions will need to be reviewed and modified in order to 
progress forward with dispersal as per Dispersal Workflow on page 19.  
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2. Flying-fox Habitat Locations 
Flying-fox habitat may be classified as either suitable or appropriate. Even though an area of habitat 
might be suitable for flying-foxes in terms of meeting their needs it does not mean it’s appropriate as 
an alternative camp site. For example a 2 ha patch of suitably mature trees adjacent a watercourse is 
likely to be considered suitable by displaced flying-foxes to roost in but if it’s within 300m of 
residential properties or other sensitive receptors then it is deemed inappropriate as a camp site. This 
plan aims to disperse the flying-foxes at Kareela from habitat which is inappropriate and to continue 
to disperse flying-foxes until they establish a camp in an appropriate location that is more than 300m 
from residents and other sensitive receptors. This may take more than one winter to achieve. 

Dispersal actions have never resulted in flying-foxes moving to sites identified by humans as being 
appropriate, even those actively managed to encourage flying-fox occupancy (ARCUE 2009). 
Through the development of the Kareela Flying-fox Camp PoM Council found it was difficult to 
classify a site as suitable for a flying-fox camp as land owners or those likely to be affected often 
disagreed. This plan will focus on mapping sites Council deem inappropriate within 3km of Kareela. 
Council also provided a map of habitat deemed appropriate for flying-foxes within 10km of Kareela. 
This will ensure that during dispersal if displaced flying-foxes are found to be in inappropriate sites 
then contingency dispersal actions will be undertaken until flying-foxes establish in a site deemed 
appropriate. Suitable approval will be sought for further dispersal activities at locations other than 
Kareela and actions may be conducted over more than one winter. 

ARCUE (2009) criteria and past dispersal evidence provided by Roberts & Eby (2013) were used to 
predict the probable locations where the flying-foxes may be expected to disperse to.  

2.1. Sites Suitable for Flying-foxes 
Sites suitable for flying fox camps are determined according to the following criteria, based on 
knowledge of the species: 

• Camps within 20 km of the Kareela camp (flying-foxes displaced from Kareela will probably 
travel only short distances to maintain a connection with locally available food resources (Eby 
pers. comm. 2013). Sites within 3km of the Kareela flying-fox camp were focused on as the 
flying-foxes have 1 hour to find a roost for the day following pre sunrise disturbance from 
Kareela with a greater focus on sites within 600m. 

• Vegetation patch size to allow for seasonal influxes of flying-foxes and greater than 1 ha. Sites 
2 ha or larger were focused on as the Kareela camp has grown and at times has 10,000-
20,000 flying-foxes, 1 ha is not deemed large enough to cope with these population numbers. 

• A vegetation patch containing vegetation in excess of 3 m in height and some dense foliage 
• Proximity to water 
• Historical use by flying-foxes. 

A map of habitat within 10km of the Kareela camp is provided in Figure 3 this shows that some 
appropriate habitat is present within 10km of Kareela, this map was developed from an analysis of 
vegetation and proximity to a watercourse. A map of dispersal habitat within 3km of Kareela is 
provided in Figure 4. The habitat in Figure 4 is not likely to be appropriate for establishment of a 
flying-fox camp due to proximity to residential areas.  
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2.2. Sites Appropriate for Flying-foxes 
Sites deemed appropriate satisfy the following criteria: 

• It is unlikely to negatively impact upon any threatened flora or fauna species or ecological 
communities. 

• There is a minimum 300m buffer separating the camp from residential dwellings (ARCUE 
2009; DECC 2009). 

• The neighbouring landowners or managers are accepting of occupancy within their land or 
neighbouring areas. 

• There is capacity to provide suitable roosting habitat for up to 10,000-15,000 individuals. 
• There is an area large enough and contains enough vegetation that will survive the destructive 

nature of permanent flying-fox occupation. Ideally the site will be of sufficient size and contain 
enough vegetation to allow the camp to occupy no more than one third of the available roost 
habitat at any given time (DECC 2007), this will allow the camp to shift and occupy other areas 
in response to the usual canopy degradation associated with flying-fox camps. 

When flying-foxes arrive at a dispersal site the above list will be used to determine if the site is 
appropriate. Appropriate consultation with landholders to determine if further dispersal from this site 
is necessary will be undertaken and appropriate approvals will be sought if required and the 
conditions of dispersal will be adhered to as per workflow page 19. 
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2.3. Flying-fox camps within the greater Sydney area 

 

Figure 1 ELA (2014) Flying-fox camps in the greater Sydney area 

This map shows that there are multiple camp locations within the greater Sydney area. Many 
of which could be deemed appropriate for a camp, however many of them are currently not 
considered appropriate for flying-fox occupation generally due to their proximity to residents 
and other sensitive receptors.   
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2.4. Flying-fox camps within a 20km radius of Kareela 

 

Figure 2 ELA (2014) Map of flying-fox camps within 20km of Kareela.  
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Of those camps within 20km of the Kareela camp only a select few would be deemed appropriate for 
an increase in numbers: 

• Kurnell Desalination Plant Conservation Area (the original abandoned camp) 
• Menai Camp – a temporary camp in the Georges River National Park 
• Cabramatta Creek camp 
• Macquarie Fields camp 
• possible camp in Garrawarra State Conservation area near Helensburgh used by flying-foxes 

in 2014 

Council have no control over where flying-foxes might decide to occupy except to move them on if 
deemed inappropriate and if appropriate approvals are granted. It is considered unlikely that the 
flying-foxes would establish a camp further than 20km from Kareela (Roberts & Eby 2013). These 
camps within 20km of Kareela will be monitored during and following dispersal activities as detailed 
in Section 3 – Dispersal Activities page 21.  
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2.5. Potential appropriate flying-fox camp habitat within 10km of Kareela 

.  

Figure 3 This map identifies habitat available for dispersed flying-foxes within 10km of the Kareela 
camp. Most of the sites identified as appropriate habitat are in the Royal National Park south or 
Georges River National Park west of Kareela 
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2.6. Potential flying-fox dispersal habitat within 3km of Kareela 

 

Figure 4 Although there is habitat within 3km of Kareela all of it is inappropriate for flying-fox camp 
occupation due to proximity to residential properties and schools. This map shows that the closest 
appropriate GHFF habitat is within the Royal National Park south west of the camp. If flying-foxes 
disperse to any inappropriate habitat, ongoing dispersal activities will be required until flying-foxes 
move to appropriate habitat, this may take several attempts over more than one winter to achieve. 
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2.7. Potential flying-fox dispersal habitat within 600m of Kareela 

 

Figure 5 Habitat within 600m of the Kareela camp is the area that Council need to monitor quite 
closely during dispersal activities. This is the most likely dispersal zone according to Roberts and Eby 
(2013). Figure 5 shows the areas at most risk of inappropriate roosting including Joseph Banks 
Native Gardens, Kareela Golf Course and the gully between Kendall Pl and Drysdale Pl in Kareela. 
None of these sites is an appropriate site for a GHFF camp due to the proximity of schools and 
residential properties. Ongoing dispersal from these sites is required should displaced flying-foxes 
attempt to occupy these and other inappropriate sites, this may take several attempts over more than 
one winter to achieve.  
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3. Dispersal Stage 3 
 

3.1. Dispersal Stage 3 Workflow 
 

  

Assess the 
health/reproductive 
status of dispersal 

camp site/s 

Initiation of Stage 3A Monitoring, approvals, dispersal site identification, 
consultation, establish dispersal activities and preparation for dispersal 

Monitor all camps within 20km of 
Kareela and all potential dispersal 

sites within 3km  

Monitor camp monthly at a minimum 

Juveniles not strong enough to leave 
camp or females heavily pregnant or 
evidence of ill health amongst flying-

foxes within the camp 

Juveniles strong enough to leave 
camp, females not heavily pregnant 
camp in good health and timing for 

dispersal Jun-Aug 

STOP  

Initiate dispersal Stage 3B actions 
noise/smoke/ultrasonic/physical 

disturbance  

Monitor flying-foxes for signs of stress, ill health, 
injuries. Monitor success of dispersal activities  

Unacceptable stress 
in the camp 

Dispersal activities 
not effective  

REVIEW  

Dispersal to suitable 
camp site/s  

Dispersal to unsuitable 
camp site/s  

Flying-foxes gone 
from Kareela  

If ecologist/animal 
welfare supervisor 
deems the camp 

unsuitable for further 
dispersal  

Conduct Stage 3C 
selective habitat 

removal at Kareela  

If ecologist/animal 
welfare supervisor 

deem the camp 
meets conditions for 

further dispersal  

NO  YES  
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3.2. Dispersal Stage 3 Activities 
 

The dispersal process has been divided into three stages to clearly identify activities. If any stage 
does not prove successful then the next stage will not be pursued. Stage 3A dispersal is the initial 
project establishment, approval application and pre dispersal monitoring phase, Stage 3B is the 
implementation phase and Stage 3C is activated assuming a successful dispersal has been achieved 
through Stage 3B. 

3.2.1. Stage 3A Dispersal Establishment Actions 

*ESPU = Council’s Environmental Science and Policy Unit staff 

3.2.2. Stage 3A Dispersal Establishment Barriers 
Stage 3A dispersal will stop if the following barriers arise: 

• approvals are not granted  
• there is insufficient funding for Stage 3A and 3B  
• stage 3A costs exceed budget by more than 20% or Stage 3B costs are predicted to exceed 

the costing provided in page 25. 
• the ecologist and/or supervising Council staff deem the environmental and animal welfare 

conditions have not been met 
• dependent young or heavily pregnant females are observed in the camp 
• community consultation produces an insurmountable obstacle 

Should any of these barriers arise works will cease and the Dispersal Workflow (page 19) is to be 
revisited or if the barrier is insurmountable dispersal will cease and could be declared unsuccessful 
or unable to be pursued by Council at this point in time. 

  

Stage 3A - Pre Trial Flying-fox Monitoring - 3 months Responsibility Timeframe 
1. Preparation of State and Federal approvals – apply to OEH S91 

and DotE EPBC licence to disperse a threatened species and 
selectively remove habitat to prevent their return 

*ESPU Feb to Apr 

2. Allocation of sufficient funding to conduct dispersal 
 

Councillors Apr-Jun 

3. Employment of a staff member to Council to supervise the 
dispersal activities for the first 12 months 

ESPU Apr-Jun 

4. Field assessment of alternative habitat/camp sites - review all 
camps within 20km, all habitat within 3km and all 2 ha vegetation 
within 600m of the Kareela camp for potential roosting sites and 
appropriateness as dispersal sites  

ESPU/ 
Ecologist 

Apr-Jun 

5. Ecologist to conduct pre trial dispersal monitoring at alternative 
habitat sites & Kareela – monitoring of population numbers, 
population health and breeding stage including presence of 
young 

Ecologist Apr-Jun 

6. Community and stakeholder consultation – engage the 
community through workshops, email, social media and online 
regarding dispersal 

ESPU May-Jun 

7. Purchase and installation of monitoring cameras  - install 
monitoring cameras which will help to observe regular numbers, 
fly out paths, breeding cycle, response to dispersal activities and 
flying-fox presence/absence 

ESPU/ 
Ecologist 

May-Jun 
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3.2.3. Stage 3B Dispersal Implementation Actions 
Dispersal will be trialed over a 30 day period and monitored strictly if all actions above are carried out 
successfully. 

Stage 3B- Flying Fox Trial Dispersal Actions - 30 days Responsibility Timeframe 
1. Clearing of paths through the vegetation to place equipment within camp – 

clearing of paths up to 1.5m wide for people to move and place disturbance 
equipment within the camp, works to be conducted after fly out 

ESPU Jun-Aug 

2. Noise/Smoke/Light/Ultrasonic equipment purchase/hire – gain equipment 
and ensure that staff are familiar with its use and where and how it will be 
deployed.  

ESPU/ 
contractors 

May-Jun 

3. Engagement of an animal welfare supervisor to be present during all 
dispersal activities – ensure they are impartial independent representatives 
of animal health and safety 

ESPU May-Jun 

4. Engagement of an ecologist to supervise trial dispersal – ensure they have 
suitable experience and knowledge of GHFF 

ESPU May-Jun 

5. Deployment of dispersal equipment – noise, smoke, light, ultrasonic and 
physical disturbances will be carried out at varied locations (in cleared 
pathways) within and around the camp area and at varied intervals 
disturbance will commence one hour prior to sunrise. Equipment will be 
placed in location prior to the start of dispersal activities. After sunset noise 
and physical disturbance will be the main methods deployed by staff 
walking through cleared paths and playing of industrial noise 

ESPU/ 
contractors 

Jun-Aug 

6. Community and stakeholder consultation – engage the community through 
workshops, email, social media and online. Council will make available to 
the community on their website an online reporting for flying-fox sightings 
during the day over the 30 day dispersal period. A community engagement 
event will also be carried out at the end of the 30 day trial. 

ESPU May-Aug 

7. Field visits to alternative habitat sites during dispersal to check on 
inappropriate roosting – daily checks of unsuitable habitat within 600m, 
twice weekly checks of sites within 3km and weekly checks of camps within 
20km of the Kareela camp to determine occupancy and appropriateness for 
permanent occupation. 

Ecologist/ 
Animal 
Welfare 

Supervisor 

Jun-Aug 

8. Contingency activities for disturbance at inappropriate occupation sites – if 
flying-foxes are found to inhabit sites declared inappropriate (as mapped 
above) then similar dispersal actions will be undertaken at these temporary 
roost sites at the next sunset and then the following sunrise as per Kareela 
in accordance with point 5 above (no vegetation will be removed). All 
portable disturbance equipment will be used or extra equipment hired if 
necessary to conduct dispersal actions at inappropriate sites. Sites will be 
documented and daily follow up of inappropriate sites that were found to be 
occupied will be undertaken. All works will be done in accordance with 
dispersal approval conditions or works will cease as per dispersal workflow 
page 19. 

ESPU/ 
Ecologist/ 

Animal 
Welfare 

Supervisor 

Jun-Aug 

9. Assessment and reporting of results of Stage 3B. Review of the outcomes 
of Stage 3B by Ecologist and Council staff against success criteria on page 
10 to determine if the Dispersal Workflow needs to be revisited, the 
dispersal is successful or the dispersal attempt has failed. Informal 
reporting to OEH will be conducted weekly with formal reports provided 
quarterly starting within one month of the end of the 30 day trial dispersal 

ESPU/ 
Ecologist 

Sep 

*ESPU = Council’s Environmental Science and Policy Unit staff 
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3.2.4. Stage 3B Dispersal Implementation Barriers 
Stage 3B dispersal will stop if the following barriers arise: 

• stage 3B costs exceed budget by more than 20% when compared with costing provided in 
page 25. 

• the ecologist and/or animal welfare staff and/or supervising Council staff deem the 
environmental and animal welfare conditions have not been met 

• dependent young or heavily pregnant females are observed in the camp 
• community consultation with directly affected property occupants produces an insurmountable 

obstacle 

Should any of these barriers arise works will cease and the Dispersal Workflow (page 19) is to be 
revisited or if the barrier is insurmountable dispersal will cease and could be declared unsuccessful 
or unable to be pursued by Council at this point in time. 

3.2.5. Stage 3C Dispersal Finalisation Actions 
If the 30 day trial dispersal is successful and flying-foxes form a camp in an appropriate location and 
no flying-foxes return to Kareela then the following can commence: 

Part 3C - Prevention of Flying Fox Return Actions - 3 years Responsibility Timeframe 
1. Selective roosting habitat removal to minimise likelihood of flying-fox 

return – works to be conducted by appropriately qualified arborist on the 
previously most occupied roosting trees as assessed by Ecologist during 
Stage 3A monitoring. 

ESPU/ 
contractors 

Sep-Nov 

2. Bush regeneration works required to restore the existing native vegetation 
at the site - weed removal, revegetation and ongoing maintenance works 
to be conducted by Council or Council contractors. The focus will be to 
remove weeds such as privet, with a focus on other non indigenous trees 
used as roosting habitat. 

ESPU/ 
contractors 

Oct - 
ongoing 

3. Continued effective noise/smoke/ultrasonic dispersal actions daily for 3 
years – to be carried out at Kareela and other sites deemed necessary to 
prevent camp re/establishment. Permanent means of disturbance should 
be employed during this stage of works to reduce labour requirements. 

ESPU/ 
Ecologist 

Ongoing for 
3 years 

4. Continued monitoring work at Kareela, dispersal site/s and inappropriate 
habitat locations for 3 years. This work is to be conducted by Ecologist 
and/or suitably qualified Council staff. 

ESPU/ 
Ecologist 

Ongoing for 
3 years 

5. Preparation of reports to State and Federal Government Quarterly for 3 
years -. Reports should cover counts of the camps within 20km of 
Kareela, observations during dispersal, success of methods used and 
health of dispersed camp/s. 

ESPU/ 
Ecologist 

Ongoing for 
3 years 

6. Community consultation and feedback engage the community through 
workshops, email, social media and online. An online reporting page will 
be made available to the community during time following dispersal. 
Community engagement should also be carried out yearly or as long as is 
deemed necessary to ensure dispersal has had the desired outcomes. 

ESPU Yearly for 3 
years  

7. Ongoing maintenance of the remaining bushland reserve for 3 years – is 
to be conducted by suitably qualified bush regenerators until the 
conditions of Council’s Kareela Flying-fox Camp Vegetation Management 
Plan (SSC 2015) have been met. 

ESPU/ 
contractors 

Ongoing for 
3 years 

*ESPU = Council’s Environmental Science and Policy Unit staff 
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3.2.6. Stage 3C Dispersal Finalisation Barriers 
If this stage is commenced the dispersal has been deemed successful to date. However continued 
activities and monitoring are required. Stage 3C finalisation will stop if the following barriers arise: 

• Despite all efforts flying-foxes return to Kareela. Should this happen the Dispersal Workflow 
page 19 should be revisited. Several outcomes have resulted if this occurs as follows: 

o the dispersal could be deemed a failure 
o the dispersal could be re-attempted the following winter 
o Council could deem that it cannot pursue further dispersal actions at this time 
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3.3. Dispersal Timeline – Year One 

 

TIMELINE Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

Stage 3A - Pre Trial Flying-fox Monitoring - 3 months

Preparation and submission of State and Federal approvals Approvals Approvals Approvals

Employment of additional Council staff to manage dispersal Admin Admin

Field assessment of alternative habitat/camp sites Monitoring Monitoring

Pre trial dispersal monitoring at alternative habitat sites & Kareela Monitoring Monitoring

Purchase and installation of monitoring cameras Field w ork Field w ork

Community and stakeholder consultation Consultation Consultation

Stage 3B- Flying Fox Trial Dispersal Actions - 30 days

Noise/Smoke/Light/Ultrasonic equipment purchase Admin Admin
Clearing of paths through the vegetation to place equipment w ithin 
camp Field w ork Field w ork

Deployment of dispersal equipment Dispersal Dispersal Dispersal

Animal w elfare supervision for all dispersal activities Field w ork Field w ork Field w ork
Field visits to alternative habitat sites during dispersal to check 
inappropriate roosting Field w ork Field w ork Field w ork

Community and stakeholder consultation Consultation
Contingency activities for disturbance at inappropriate dispersal 
sites Dispersal Dispersal Dispersal

Assessment and reporting of results of Stage 3B Reporting Reporting

Part 3C - Prevention of Flying Fox Return Actions - 3 years
Selective roosting habitat removal to minimise likelihood of f lying-fox 
return Field w ork Field w ork Field w ork
Bush regeneration w orks required to restore the existing vegetation 
at the site Field w ork Field w ork Field w ork
Continued effective noise/smoke/ultrasonic dispersal actions daily 
for 3 years Dispersal Dispersal Dispersal Dispersal
Continued monitoring w ork at Kareela/Dispersal Site/~7 other camps 
w ithin 20km Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring

Community consultation and feedback Consultation
On going maintenance of the remaining bushland reserve for 3 
years Maintenance Maintenance Maintenance
Preparation of reports to State and Federal Government Quarterly 
for 3 years Reporting
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4. Costing 
This costing was prepared in consultation with Eco Logical Australia and Sydney Royal Botanic Gardens staff John Martin April 2015. 

 

YEAR Stage 3A - Pre Trial Flying-fox Monitoring - 3 months Costing min. Costing max.
Preparation and submission of State and Federal approvals $20,000 $25,000
Employment of additional Council staff experienced and/or qualified in flying-fox ecology to manage the dispersal process for the first 12 months $80,000 $100,000
Field assessment of alternative habitat/camp sites (2 people; 15 days; 7 hours/day; $50/hour or 1 ELA ecologist @ $130/hour) $10,500 $13,650
Ecologist to conduct pre trial dispersal monitoring at 7 alternative habitat sites & Kareela (1 ELA ecologist; 16 days; 7 hours/day; $130/hour) $8,000 $14,560
Purchase and installation of monitoring cameras $4,000 $8,000
Community and stakeholder consultation $6,000 $6,000
Stage 3B- Flying Fox Trial Dispersal Actions - 30 days
Clearing of paths through the vegetation to place equipment within camp $5,000 $10,000
Noise/Smoke/Light/Ultrasonic equipment purchase $30,000 $60,000
Deployment of dispersal equipment (5 people; 30 days; 5 hours/day; $50/hour or 4 people at $50/hour and one ecologist @ $130/hour) $49,000 $60,000
Engagement of an animal welfare supervisor to be present during all dispersal activities (1 ELA ecologist; 30 days; 5 hours/day; $130/hour) $19,500 $19,500
Engagement of an ecologist to supervise trial dispersal  (1 ELA ecologist; 30 days; 5 hours/day; $130/hour) $19,500 $19,500
Field visits to alternative habitat sites during dispersal to check on inappropriate roosting (2 people; 15 days; 7 hours/day; $50/hour or 1 ELA ecologist $130/hour) $10,500 $13,650
Assessment and reporting of results of Stage 3B $10,000 $10,000
Community and stakeholder consultation $6,000 $6,000
Contingency activities for disturbance at inappropriate dispersal sites (3 people; 30 days; 5 hours/day; $50/hour or 2 people @$50 & 1 ecologist @ $130/hour) $22,500 $35,000
Part 3C - Prevention of Flying Fox Return Actions - 1st Year
Selective roosting habitat removal to minimise likelihood of flying-fox return (~$5000 per day for 5 days) $25,000 $40,000
Bush regeneration works required to restore the existing vegetation at the site (~$2000 per day for 30-60 days) $60,000 $120,000
Continued effective noise/smoke/ultrasonic dispersal actions daily for 1st year (2 people; 365 days; 3 hours/day; $50/hour or 1 person; $50 & 1 ecologist; $130/hour) $109,500 $197,100
Continued monitoring work at Kareela/Dispersal Site/~6 other camps within 20km for 1st year (1 person; 2-4 days per month; 7 hours day; $130/hour) $21,840 $43,680
Preparation of reports to State and Federal Government Monthly (max) or Quarterly (min) for 1st year $4,200 $16,667
Community consultation and feedback 1 event per year 1st year $3,000 $3,000
On going maintenance of the remaining bushland reserve for 1st year ($5,000-$8,000 per quarter) $20,000 $32,000
SUBTOTAL FOR FIRST YEAR OF DISPERSAL $544,040 $853,307
Part 3C - Prevention of Flying Fox Return Actions - 2nd Year
Continued effective noise/smoke/ultrasonic dispersal actions daily for 2nd year (2 people; 365 days; 3 hours/day; $50/hour or 1 person; $50 & 1 ecologist; $130/hour) $109,500 $197,100
Continued monitoring work at Kareela/Dispersal Site/~6 other camps within 20km for 2nd year (1 person; 2-4 days per month; 7 hours day; $130/hour) $21,840 $43,680
Preparation of reports to State and Federal Government Monthly (max) or Quarterly (min) for 2nd year $4,200 $16,667
Community consultation and feedback 1 event per year 2nd year $3,000 $3,000
On going maintenance of the remaining bushland reserve for 2nd year ($5,000-$8,000 per quarter) $20,000 $32,000
SUBTOTAL FOR SECOND YEAR OF DISPERSAL $158,540 $292,447
Part 3C - Prevention of Flying Fox Return Actions - 3rd Year
Continued effective noise/smoke/ultrasonic dispersal actions daily for 3rd year (2 people; 365 days; 3 hours/day; $50/hour or 1 person; $50 & 1 ecologist; $130/hour) $109,500 $197,100
Continued monitoring work at Kareela/Dispersal Site/~6 other camps within 20km for 3rd year (1 person; 2-4 days per month; 7 hours day; $130/hour) $21,840 $43,680
Preparation of reports to State and Federal Government Monthly (max) or Quarterly (min) for 3rd year $4,200 $16,667
Community consultation and feedback 1 event per year 3rd year $3,000 $3,000
On going maintenance of the remaining bushland reserve for 3rd year ($5,000-$8,000 per quarter) $20,000 $32,000
SUBTOTAL FOR THIRD YEAR OF DISPERSAL $158,540 $292,447
TOTAL FOR 3 YEARS OF DISPERSAL ACTIONS $861,120 $1,438,201

DISPSERSAL COSTING FOR 3 YEARS

Second 
Year of 

Dispersal

Third Year 
of 

Dispersal

First Year 
of 

Dispersal
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5. Conclusion 
Council’s decision to disperse has not been made lightly as Council has significant understanding of 
the ecological and evolutionary value that GHFFs provide. However the need to find a more suitable 
site for the GHHFs currently camped at Kareela is essential to protect the health and wellbeing of the 
local residents as well as the staff and students at the adjacent special needs schools. If flying-foxes 
in urban areas are situated in appropriate locations away from residents, schools and other sensitive 
receptors this can only lead to an improvement in human flying-fox relations and a reduced need for 
dispersal of flying-fox camps which are in appropriate locations and effectively managed. 

This dispersal plan provides adequate details of the methods of dispersal, monitoring of dispersal 
and measures of success of the dispersal. The plan emphasises the importance of protecting the 
health of the flying-foxes such that works will cease if the animal welfare or supervising ecologist 
deem the impact is too great. In accordance with Dispersal actions in Section 3A, 3B and 3C of this 
Plan Council intend to conduct dispersal in a staged way, in accordance with conditions, at the 
Kareela camp to ensure objectives are achieved. Dispersal actions will be undertaken until the 
GHFFs have established at a site deemed appropriate for a flying-fox camp which may take more 
than one winter to achieve. An examination of potential habitats and flying-fox camps within 10-20km 
of the Kareela camp indicates that there are substantial areas of appropriate habitat capable of 
supporting GHFF dispersed from the Kareela camp. This will provide a stable, long term, appropriate 
site/s for the GHFF to take up permanent residence. 
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7. Appendix 1 – Previous Dispersal Attempt Summary by Roberts & Eby (2013) 

 

Location Species

FF 
populati

on 
estimate 
at time 

of 
dispersal

Method

Did the 
animals 

leave the 
local 
area?

Did the 
local 

populati
on 

reduce 
in size?

How far 
did they 
move?

Were 
new 

camps 
formed 

(number 
of new 

camps if 
known)?

Number 
of 

separate 
actions

Cost (if 
known)

Was
conflict 

resolved 
at the 

original 
site?

Was 
conflict 

resolved 
for the 

communi
ty?

Source+

Barcaldin
e, Qld

R >50,000 VN no no ≈2 km yes (1) trees in 
township

felled

yes no 12

Batchelor, 
NT

B 200 BNS no no <400 m yes (1) 2 yes yes 34

Boyne 
Island, 
Qld

BR 25,000 LNS no no <500 m yes (2) 3 yes no 567

Bundall, 
Qld

GB <400 V no no uk, but 4
camps 
were 

within 5 
km

yes (3) 1 yes uk 8,9,10

Charters 
Towers, 
Qld

RB variable HLNPOW no no 200 m no 
(returned 
to original 
site)

repeated 
since 
2000

>$500,00
0

no no 1,112

Dallis 
Park, 
NSW

BG 28,000 V no yes 300 m yes (1) 2 yes no 13

Duaringa, 
Qld

R >30,000 VNFO no no 400 m yes 1 $150,000 yes uk 14

Gayndah, 
Qld

RB 200,000 VN no no 600 m yes 3 actions, 
repeated

yes no 9

Maclean, 
NSW

BGR 20,000 NS no no 350 m yes (7) >23 >$400,00
0

and 
ongoing

no no 13
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Matarank
a, NT

BR >200,000 BHLNOS
W

no no <300 m uk >9 no no 13

North 
Eton, Qld

B 4800 VNFB uk no

<1.5 km 
initially

yes (≈4 
majority 
temporary
)

2 $45,000 yes

yes 
(conflict 
at one 
site)

10,15,16,
17

Royal 
Botanic 
Gardens, 
Melbourn
e, Vic

G 30,000 NS no no 6.5 km yes (2) 6 mths $3 million yes

yes, 
ongoing 

managem
ent 

required

13

Royal 
Botanic 
Gardens, 
Sydney, 
NSW

G 3,000 LNPOW no no 4 km no

ongoing 
daily 

actions 
for 12 
mths

>$1 
million 

and 
ongoing

yes yes 131,819

Singleton, 
NSW

GR 500 LNUW no no <900 m no 
(returned 
to original 
site

>3 $117,000
and 

ongoing

no no 1,320

Townsville
, Qld

BR 35,000 BNS no no 400 m

no 
(returned 
to original 
site)

5 no no 13

Warwick, 
Qld

GRB 
(dispersal 
targeted 
R)

200,000 NLBP no no ≈1 km

no (site 
known to 

be 
previously 
occupied 
by GB)

5 days $28,000 yes

uk
(complain

ts 
persisted 

until 
migration)

8,21,22

Young, 
NSW

L <5000 VN no no <600 m yes (1) uk yes no 23

* G = grey-headed f lying-fox; B = black f lying-fox; R = little red f lying-fox # B = “birdfrite”; F = fog; H = helicopter; L = lights; N = noise; P = physical deterrent; O = odour; S = s             
+ 1 Storm Stanford (Wildlife carer, pers comm. 2013); 2 Louise Saunders (Bats Qld, pers comm. 2013); 3 Phillips et al. (2007) Displacement of Black f lying-foxes Pteropus 
alecto at Batchelor, Northern Territory Australian Zoologist 34: 119-124; 4 John McCarthy (Northern Territory Government, pers comm. 2010); 5 Roberts (2006) 
Management of Urban Flying-fox Camps: Issues of Relevance to Camps in the Lower Clarence, NSW. Valley Watch Inc., Maclean; 6 Information from Gladstone Regional 
Council in 2010; 7 Joe Adair (formerly DEHP, pers. comm. 2010); 8 Trish Wimberly (Australia
Bat Clinic pers. comm. 2013); 9 Information obtained from Department of Environment and Heritage Protection (DEHP) in 2013; 10 Billie Roberts unpublished data; 11 Scott 

   2010); 12 Information from Charters Tow ers Regional Council in 2010 and 2013; 13 Roberts et al. (2012b) and additional references w ithin; 14 Perry Deeds (Central 
Highlands Regional Council, pers. comm 2013); 15 Jarmaine (2010) Species Management Plan, Mackay Regional Council; 16 Heidi Jarmaine (Mackay Regional Council, 
pers. comm. 2013); 17 Daryl Barnes (Walkerston resident, per comm. 2013) 18 Peggy Eby (Ecologist, pers comm. 2013) 19 John Martin (RBG, pers comm. 2013); 20 
Singleton Council Meeting Minutes; 21 Information from the Southern Dow ns Regional Council in 2013; 22 Tim Low  (pers. comm. 2013); 23 Young Shire Council.
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