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1. INTRODUCTION

This Flying-fox Management Plan (the Plan) provides Charters Towers Regional Council (Council) with a

framework to manage issues associated with flying-fox roosts within the local government area (LGA).

Two species of flying-fox have been recorded within the LGA: the black flying-fox (P. alecto; BFF) which is
enerally present year-round, and the little red flying-fox (P. scapulatus; LRFF) which is a seasonal visitor
Appendix 1). Ongoing roost occupation and seasonal influxes of flying-foxes at Lissner Park have resulted

in conflict with the surrounding community. The Plan includes a range of short and long term actions to

appropriately manage roosts, support private landholders and business owners, minimise conflict between
humans and flying-foxes, improve awareness, and conserve flying-foxes and the critical ecosystem
services they provide.

The Plan has been developed in accordance with relevant legislation and considers feedback received
during stakeholder consultation. Council acknowledges the impact flying-foxes can have on the
community and is committed to making transparent and collaborative management decisions, providing
a safe environment for the community, complying with legislation, maintaining the value of heritage-listed
assets, and conserving flying-foxes.

Council intends to manage flying-fox roosts on Council owned or managed land. Management of flying-
foxes on private land will generally be the responsibility of the landholder, however Council may assist in
providing management advice and facilitate liaison with the Department of the Environment, Tourism,
Science and Innovation (DETSI). Where a roost spans Council owned and private land, Council will work
cooperatively with landowners to develop joint mitigation actions. Council will consider undertaking
management on private land when flying-foxes occur as a direct result of Council management, or it is
required as part of a community wide strategic action (and agreed to by the property owner).

Flying-foxes are keystone species for their critical role in long-distance pollination and seed dispersal,
which is particularly important over fragmented landscapes. All species and their habitats are protected in
Queensland (Qld) under the Nature Conservation Act 1992 (NC Act), administered by the DETSI.

1.1 Flying-foxes in urban areas

Flying-foxes appear to be roosting and foraging in urban areas more frequently. In a recent study of

654 known flying-fox roosts nationally, 55% of roosts occurred in urban areas and a further 23% occurred

in agricultural areas (Timmiss et al. 2021). Only 7% occurred in protected areas such as national parks
(Timmiss et al. 2021). Furthermore, the number of roosts increased with increasing human population
densities (up to ~4,000 people per km2) (Timmiss 2017). There are many possible drivers for this urbanising
trend (Tait et al. 2014):

« loss of native habitat from urban expansion and agriculture

- food availability from native and exotic species found in urban areas
« disturbance events such as drought, fires, and cyclones

« human disturbance or culling at non-urban roosts or orchards

« urban effects on local climate

« refuge from predation

« movement advantages, e.g. ease of maneuvering in flight due to the open nature of habitat or ease of
navigation due to landmarks and lighting.

Living near a flying-fox roost presents unique challenges for the community. State approval is required
under legislation to manage a roost (see Section 1.4). If a roost is recognised as established by DETS|,
certain management actions may be undertaken in accordance with the Code of Practice (cop) -
Ecologically sustainable management of flying-fox roosts (Management COP).

Effective management strategies take a tiered approach starting with lower-level actions, including
community education and site maintenance. Escalation to higher-level actions such as roost dispersal
may be investigated, however it is important to consider the risks with all potential management
actions. Higher-level actions including attempts to disperse flying-foxes are extremely costly, and

often unsuccessful in the short and long term (Roberts et al. 2021) as flying-foxes are likely to attempt to
recolonise their preferred roost site. A significant risk of higher-level management actions is that a roost
may splinter, forming multiple undesirable roosts, negatively impacting more residents.
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1.2 Community concerns

Living near a flying-fox roost can be challenging for communities, with impacts such as noise, odour, faecal
drop, and concern about potential health risks ?see also Appendix 2). These direct impacts can contribute
to anxiety, interrupted sleep, and general reduced wellbeing. Potential secondary impacts are difficult

to quantify and will vary with peoples’ situations and tolerances (Lentini et al. 2020). Primary impacts
identified by Charters Towers residents in response to a survey undertaken to inform the development of
the Plan include:

+ loss of amenity

- noise and/or smell

+ property damage

» health concerns

« impacts to sleep

« damage to property from faecal droppings
« disruption caused by management actions.

Further detail is provided in Section 4.1.

1.3 Plan objectives
Obijectives of this Plan are to:

« clearly define roles and responsibilities for management actions

+ minimise community impacts and avoid future conflict

« support ways for the community to co-exist with flying-foxes

« ensure actions are in accordance with relevant legislation

« improve community understanding and appreciation of flying-foxes, including their ecological role
« conserve flying-foxes and their habitat.

1.4 Legislation overview

Flying-foxes are protected native wildlife that provide a critical ecological role in long distance seed
dispersal and pollination. As such, various legislation and policy governs how flying-foxes and their habitat
can be managed in Queensland (Table 1). As native animals, all flying-foxes and their roost habitat are
protected Lsnder State legislation. Details of relevant legislation are provided below (see further details in
Appendix 3).
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Table 1: Legislation relevant to flying-fox management and conservation

Instrument

Relevance to the Plan

State Nature Conservation All flying-foxes and their roost habitat are protected under the NC
Act 1992 (NC Act) Act. Under this legislation, administered by DETS], it is an offence
to harm the animals or disturb flying-foxes from daytime roosts'
without approval.
In Queensland, local governments are authorised under the NC
Act to manage roosts in dreas subject to an urban zoning under
a council planning scheme, inclusive of a 1 km buffer around such
areas. This area of management is known as the Urban Flying-Fox
Management Area (UFFMA).
The Code of Practice — | Local governments have an ‘as-of-right” authority under the
Ecologically sustainable | NC Act to manage flying-fox roosts in mapped UFFMAs in
management of flying- | accordance with the Management COP (DES 2020a). The Flying-
fox roosts (Management | fox Roost Management Guideline (the Guideline) (DES 2020b)
COP) has been developed to provide local government with additional
information that may assist decision making and management of
The Flying-fox Roost flying-fox roosts. Council is required to apply for a flying-fox roost
Management Guideline | management permit (FFRMP) to manage roosts outside an UFFMA,
(the Guideline) or for management actions not specified in the Management
COP. It must be noted that this ‘as-of-right’ authority does not
Low impact activities oblige Council to manage flying-fox roosts and does not authorise
affecting flying-fox management under other relevant sections of the NC Act or other
roosts (Low Impact legislation.
COP)
Anyone other than local government is required to apply for a
FFRMP for any management directed at roosting flying-foxes, or
likely to disturb roosting flying-foxes other than:
. certain low impact activities (e.g. mowing, minor tree
trimming) if undertaken in accordance with the Code of
Practice — Low impact activities affecting flying-fox roosts (Low
Impact COP) (DES 2020c)
« instances where Council is enacting their as-of-right authority.
Animal Care and The ACP Act applies to all living vertebrate animals, including
Protection Act wildlife. To comply with the ACP Act, flying-fox management
2001 (ACP Act) actions must not cause mental or physical suffering, pain, or
distress.
Vegetation Native vegetation is protected under various legislation, including
Management Act 1999 | the NC Act, VM Act, and Planning Act. Permits/approval may be
(VM Act) and Planning | required for trimming or clearing protected habitat/plants.
Act 2016 (Planning Act)

Local Statement of Council endorsed a SoMI in 2019 for flying-fox roost management
Management in Charters Towers LGA for the purpose of articulating Council’s
Intent (SoMI) approach to management of flying-foxes within the Charters

Towers LGA, specifically within UFFMA. The Charters Towers SoMI is
currently being revised in conjunction with this Plan.

! There are legislative differences between a ‘roost’, where breeding has been confirmed, and a daytime camp where breeding has not
occurred, as outlined in Appendix 3.
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2. FLYING-FOX ECOLOGY

2.1 Flying-foxes in Charters Towers

Within the Charters Towers LGA there are three active flying-fox roosts and seven historical roosts that
have not been used recently (Figure 1) (NFFMP 2022). Additional active roosts may exist that have not been
identified. The National Flying-Fox Monitoring Program recorded flying-foxes at five of these 10 roosts since
it began in 2012. Of the active roosts, the Lissner Park and Charters Towers Weir roosts are priority sites.

Flying-fox activity within the Charters Towers LGA is dependent upon flowering of native woodland trees,
at the local scale and across Queensland. The local and statewide flying-fox population along with
seasonal resource availability is important to consider for management decisions. Flying-fox roosts may
be occupied continuously, annually, irregularly, or rarely and the number of individuals can fluctuate
significantly on a daily, seasonal, or annual basis (up to 17% daily colony turnover; Welbergen et al. 2020).
Being highly mobile and nomadic, flying-fox roosts should be thought of as a network of temporary
accommodation across their range. The use of a roost is primarily thought to be associated with the local
availability of foraging resources ?pollen, nectar, fruit) (Yobsley et al. 2021). A study of satellite tracked
individuals over a 60-month period found that BFF (n = 80) and LRFF (n = 12) roosted at 173 and 89 roosts,
respectively (Welbergen et al. 2020). This data highlights the mobility of flying-foxes and their transient use
of roosts.

Flying-fox occupancy in certain areas can be influenced by a multitude of factors but is generally driven

by resource availability in the local area. Between 2019 and 2020, flying-foxes experienced significant
challenges across the east coast of Australia due to a range of extreme weather events. A prolonged
drought period caused a mass food shortage from Coffs Harbour (New South Wales; NSW) to Gladstone
(Qld), in which thousands of flying-foxes perished from starvation (Cox 2019, Huntsdale & Millington 2019).
Following this, bushfires across the country resulted in the loss of large areas of native forest that provides
roosting (Mo et al. 2024) and foraging habitat for flying-fox populations. With these types of events severely
impacting natural areas, foraging and roosting resources in and around urban locations become even
more important for flying-foxes.

Local and regional food resource availability influence the number of flying-foxes at a roost. A study
compiled a range of data sources to rank LRFF diet trees in bioregions across Queensland (Eyre et al. 2020).
This followed the method developed by Eby and Law (2008) by assessing the relative importance of LRFF
diet tree species, the abundance of nectar produced during peak flowering periods, and the frequency

of substantial flowering by a species, to obtain an overall Diet Plant Nectar score. The static nectar score
for remnant vegetation within Charters Towers LGA indicates extensive areas of valuable foraging habitat
(Figure 2). While this analysis is based on LRFF diet, there is substantial overlap in dietary preferences
between LRFF and BFF, and thus this mapping provides insight into flowering that will attract both species
into the area. Importantly, this data does not assess urban and agricultural nectar (or fruit) resources,
this is a knowledge gap that warrants assessment across the LGA and Queensland. Further detail about
vegetation communities, their value as flying-fox foraging habitat, and indicative flowering times can be
found in spatial data and the literature available from these studies (Eyre et al. 2020).

2.2 Ecological role

Flying-foxes, along with some birds, make a unique contribution to ecosystem health through their ability
to move seeds and pollen over long distances (Southerton et al. 2004, DES 2020a). This contributes directly
to reproduction, regeneration, and viability of forest ecosystems (DCCEEW 2021). Some plants, particularly
Corymbia spp., have adaptations suggesting they rely more heavily on nocturnal visitors such as bats for
pollination than daytime pollinators (Southerton et al. 2004).

Flying-foxes are highly mobile and nomadic, each species considered to have a single national population.
They move across their national range between a network of roosts (Welbergen et al. 2020). Roost
occupancy may be permanent, seasonal, temporary, or sporadic and humbers can fluctuate significantly
on a daily/seasonal basis (Vanderduys et al. 2024). Flying-foxes may travel 300 km in a single night
(Welbergen et al. 2020) and have been recorded travelling over 500 km in two days between roosts
(Roberts et al. 2012). Each night, flying-foxes readily forage up to 20 km from their roost (Meade et al. 2021),
however they may travel greater distances and return to the same roost. In comparison, bees, another
impc))rtcmt pollinator, move much shorter foraging distances of generally less than 1km (Zurbuchen et al.
2010).

Long-distance seed dispersal and pollination make flying-foxes critical to the long term persistence of
many plant communities (Westcott et al. 2008, McConkey et al. 2012), including eucalypt forests, rainforests,
woodlands, and wetlands (Roberts 2006). Seeds that are dispersed away from their parent plant that
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germinate have a greater chance of growing into a mature plant (Ruxton & Schaefer 2012). Long distance
dispersal also allows genetic material to be spread between forest patches that would normally be
geographically isolated (Parry-Jones & Augee 1992, Eby 1991, SEQ Catchments 2012). This genetic diversity
allows species to adapt to environmental change and respond to disease pathogens. Transfer of genetic
material between forest patches is particularly important in the context of contemporary fragmented
landscapes.

Flying-foxes are considered ‘keystone’ species given their contribution to the health, longevity, and diversity
among and between vegetation communities. These ecological services ultimately protect the long-term
health and biodiversity of Australia’s bushland and wetlands. In turn, native forests act as carbon sinks
(Roxburgh et al. 2006), provide habitat for animals and plants, stabilise river catchments, and add value to
the production of hardwood timber, honey, and fruit (NSW Wildlife Council 2010). Native forests also provide
recreational and tourism opportunities worth millions of dollars each year (DES 2020b).

2.3 Roost preferences

Little is known about flying-fox roost preferences; however, research indicates that in addition to the
proximity to food sources, flying-foxes choose to form roosts in vegetation with at least some of the
following general characteristics (SEQ Catchments 2012):

+ closed canopy > 5 m high

- dense vegetation with complex structure (upper, mid, and understorey layers)

« within 500 m of permanent water source

« within 50 km of the coastline or at an elevation < 65m above sea level

- level topography (< 5°incline)

« ideally greater than 1 ha to accommodate and sustain large numbers of flying-foxes and allow the

roost to shift its extent so vegetation can recover (note this does not appear to be a strong flying-fox
preference, but more a consideration in roost habitat creation/improvement).

Recently research into LRFF habitat preferences revealed that roosts were most often associated with the
following attributes (MacDonald et al. 2021, Westcott et al. 2020):

« taller canopy: mean height of canopy trees was 19.9 m (+ 8.9 m) and of subcanopy trees was 9.9 m =+
4.8 m

- greater canopy and subcanopy cover/complexity
« marginally taller shrub layer with greater cover
+ shorter, less dense ground cover layer

- preference for ten tree species (accounting for 68% of roost habitats), including Eucalyptus, Melaleuca,
Rhizophora, Avicennia, Corymbia, and Tamarandus species

« generally located within 200 m of watercourse (50% of roosts).

These are general findings and flying-foxes have been known to roost in a variety of habitats outside the
above criteria.

2.4 Flying-fox breeding cycle

Flying-foxes reach reproductive maturity in their second year of life, with most individuals breeding from
their third year. Reproductive cycles detailed below are indicative and can vary by several weeks between
regions, are annually influenced by climatic variables, and births can occur at any time of the year. The
breeding cycle must be considered when assessing roosts to implement management actions. Expert
assessment is required to accurately determine the phase in the breeding cycle to inform the timing and
suitability of management.

Black flying-foxes

Mating begins in January with peak conception occurring around March to April/May (Table 2); this mating
season represents the period of peak roost occupancy (Markus & Blackshaw 2002). Young (usually a
single pup) are born six months later from September to November (Churchill 2008). The birthing season
becomes progressively earlier, albeit by a few weeks, in more northerly populations (McGuckin & Blackshaw
1991), however out of season breeding is not unusual and births may occur at any time of the year (Ecosure
pers. obs. 2015-2024).

Young are highly dependent on their mother for food and thermoregulation. Young are suckled and carried
by the mother until approximately four weeks of age (Markus & Blackshaw 2002). After four weeks they are
left at the roost during the night in a créche until they begin foraging locally in January to March, when they
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are about four months old (Churchill 2008) and are usually weaned by six months of age around March to
May. Sexual maturity is reached at two years of age with an average life expectancy of 5-7 years (Divljan et
al. 2006, Fox et al. 2008). Individuals have been recorded to live to 18 years of age in the wild (Tidemann &
Nelson 2011).

The critical reproductive period for BFF is generally from August/September (when females are in late
stages of pregnancy) to the end of peak conception around April/May. Dependent pups are usually
present from September/October to February/March.

Little red flying-foxes

The LRFF breeding cycle is approximately six months out of phase with BFF (Table 2). Conception occurs
around October to November, with peak birthing in April-June (McGuckin & Blackshaw 1991, Westcott et
al. 2020). Young are carried by their mother for approximately one month then left at the roost while she
forages (Churchill 2008). Suckling occurs for several months while young are learning how to forage.

Table 2: Indicative flying-fox reproductive cycle

JAN
BRFF /
LRFF
- Peak conception Lactation - Peak birthing

Mid-pregnancy - Late-pregnancy Creching (young left at roost)
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Figure 1 Flying fox roost regional context Charters Towers LGA flying-fox roosts
QLD flying-fox roosts (NFFMP 2022)
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Figure 2 Distribution of static nectar scores for remnant vegetation within Charters Towers LGA as assessed
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3. ROOST ASSESSMENTS

Roost assessments were undertaken at Lissner Park and potential suitable relocation habitat at the Sewage
Treatment Plant and Young's Block in November 2024.

3.1 Lissner Park

3.1.1 Roost description and extent

The Lissner Park roost is located between Deane Street and Church Street, in the centre of Charters Towers
(Figure 3). The park is set on 7 ha and is comprised of native and exotic trees (including heritage-listed
plantings) and shrubs, lawns, paved pathways, a playground, war memorial, fountains, Yarning Circle,
rotunda, dog off leash areq, barbeque and picnic facilities, and an enclosed constructed pond with ducks,
chickens, and geese. Residential properties and businesses border the south and south-east of the park,
with a Hotel Motel adjacent to the western side of the park and the Kennedy Regiment Memorial Pool at the
north-eastern corner of the park.

Flying-foxes have inhabited Lissner Park in the centre of Charters Towers since at least the early 1900s
when the planted collection reached a sufficient height to support roosting (M. Macdonald pers. comm.
14 November 2024). Prior to the area being cleared for Lissner Park, it was a Melaleuca wetland connected
to Mosman Creek (M. Macdonald pers. comm. 14 November 2024) which was likely used as a flying-fox
foraging and potentially roost site for hundreds of years or more.

During the site assessment in November 2024, the roost predominantly occupied the north-west corner
adjacent to the swimming pool and the western tree line along Deane Street (Figure 3). Approximately
5,000 BFF and 2,500 LRFF were recorded throughout Lissner Park. Many BFF were observed carrying pups
and most of the roost trees within the park are likely used for créching at times (e.g. Meade et al. In Press).
During significant influxes, Lissner Park is unable to sustainably support such large numbers of flying-foxes;
we note that these occurrences have only been associated with LRFF influxes. The maximum roost extent
covers the park entirely and extends substantially into the surrounding properties, from Baker Street to Mary
Street and King Street to Boundary Street, impacting the community gFigure 3).

3.1.2 Land tenure
The Lissner Park roost extent is located on Lot/Plan 230SP345225, which is reserve land with Council as the
trustee.

3.1.3 Ecological values

Lissner Park is mapped as hon-remnant vegetation, with various native and exotic trees and a large area
of maintained lawn. There are areas within 2 km of the site that are classified as regulated vegetation
(intersecting a watercourse).

Threatened species recorded within 1km of the Lissner Park roost include:

« pacific golden plover (Pluvialis fulva) — Special least concern (SL)
- oriental cuckoo (Cuculus optatus) — SL

- black-throated finch (Poephila cincta cincta, white-rumped subspecies) — Endangered (E)
»  Australian painted snipe (Rostratula australis) — E

- common sandpiper (Actitis hypoleucos) — SL

- sharp-tailed sandpiper (Calidris acuminata) — Vulnerable (V)

« Latham'’s snipe (Gallinago hardwickii) — Vv

+  black-tailed godwit (Limosa limosa) - E

« little curlew (Numenius minutus) — SL

« wood sandpiper (Tringa glareola) - SL

« common greenshank (T. nebularia) - E

« marsh sandpiper (T. stagnatilis) — SL

« nubbined fine-lined slider (Lerista colliveri) - E.

It is unlikely that the listed species use Lissner Park.

3.1.4 Flying-fox roost occupancy at Lissner Park

Flying-foxes have been recorded roosting at this site since 2001 and the population size has fluctuated
(Figure 5), generally linked to mass flowering events of native vegetation in the area. The number of BFF
has remained relatively consistent since 2017, with LRFF fluctuating seasonally. In 2017 and 2019 significant
influxes of approximately 175,000 and 250,000 LRFF respectively, appeared in the park and were present
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for several weeks. The LRFF numbers continued to fluctuate with several smaller influxes ranging between
25,000 - 50,000 from January 2020 to September 2022. Excerpts from the Northern Miner and Townsville
Bulletin provide a brief history of flying-foxes in Charters Towers (Appendix 4).

3.1.5 Sensitive receptors

There are 11 sensitive receptors located within 1 km of the Lissner Park roost, including:
« Eventide Residential Aged Care

« Kennedy Regiment Memorial Pool

+ Blackheath & Thornburgh College

« Blackheath & Thornburgh Kindy

«  Bright Horizons Australia Childcare

+ Richmond Hill State School

+ Charters Towers Central State School
+ Charters Towers State High School

+ Charters Towers Showground

« Charters Towers Veterinary Service

« Charters Towers Hospital

+ Columba Catholic College

« Gold City Veterinary Clinic

Charters Towers Airport is located 2.75 km north-east of the Lissner Park roost.

3.1.6 Management responses to date
In response to community concerns, Council has attempted to manage the roost since 2001 (Ecosure 2020).
These efforts have included:

« use of deterrents, including helicopter, fireworks, black-hawk foggers, sprinkler system, ultrasonic
devices, and visual deterrents. Appendix 5 provides a list of tools that have been used by Council and
contractors with varying degrees of success

« an education campaign, including media releases
- facilitating several community and stakeholder meetings and working groups

« removing 20 of the park’s trees through approved processes, including exotic coral trees next to the
Kennedy Regiment Memorial Pool

- established a Flying-Fox Advisory Committee (FFAC)

« the FFAC facilitated two-way communication between Council and stakeholders including interest
groups, state agencies, and the community. The FFAC included members of Council (elected and
operotionol), Members of Parliament, community representatives, CSIRO, and DETSI

« through the FFAC, Council identified suitable alternate roost sites and implemented management to
improve their condition with the aim of relocating flying-foxes in 2018

« hosted a public forum: including CSIRO and DETSI in February 2019
+ published a Statement of Management Intent (SoMl) in September 2019
- collaborated with Ecosure in the development of a flying-fox relocation strategy in 2020.

Active management has generally been aimed at the LRFF due to minimal impacts associated with the
small number of BFF. While some dispersal attempts have been temporarily effective, none have had long-
term success. Dispersal has generally caused significant angst and concern among the community with
flying-foxes splintering into neighbouring backyards and eventually returning to Lissner Park once dispersal
has ceased.

3.2 Alternate roosting habitat

Two alternate roost sites, previously identified by the FFAC, were assessed in November 2024: Flying-

fox Reserve at the Sewage Treatment Plant and Young's Block. The Lissner Park roost covers an area of
approximately seven hectares at its peak, and the receiving site should have the capacity to hold the
maximum number of flying-foxes, otherwise flying-foxes are likely to return to Lissner Park as a known roost
location (Bradford 2018). It is important that the conditions of an alternate roost site are improved before
dispersal is attempted, to increase suitability.

It should be emphasised that relocating flying-foxes to an alternate roost site will not alter foraging
impacts experienced by the community. Additional management actions outlined in Section 5 will assist in
mitigating these impacts.
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Flying-fox Reserve

Located at the Sewage Treatment Plant, Flying-fox Reserve has approximately two hectares of suitable
habitat for roosting. Although this will not support influxes of LRFF, the site has capacity for the relatively
consistent smaller number of BFF recorded in Lissner Park. Maintenance works are required to manage
weed species that are currently affecting the quality of the site. During the site assessment in November
2024, Rubber vine (Cryptostegia grandiflora) was observed throughout the site impacting the canopy
structure. Other weed species, including Parthenium hysterophorus and bellyache bush (Jatropha
gossypiifolia), were observed competing with native ground cover species along the creek line. Planting
and assisted regeneration of native flora species within the creek alignment will also improve the quality of
the site as a roost.

The site was one of the five locations identified by the FFAC for relocation activities in 2018 and was
originally intended as a temporary roost stepping-stone between Lissner Park and Young's Block. Due to its
considerably smaller roost area compared with Lissner Park, this site was considered unsuitable by CSIRO,
with the intention of relocating approximately 250,000 flying-foxes.

Young's Block

Young's Block is not currently in a suitable condition to support flying-foxes. Maintenance of the site
infrastructure, including fencing, irrigation, and the dam, is required in addition to weed management at
the site and surrounds to restore this site and increase its suitability as a roost.

Originally, Young's Block was selected as the most suitable site by the FFAC due to its canopy vegetation
(including mango trees, large tamarinds, and large melaleucas) of similar size to Lissner Park. Flying-
foxes have been recorded foraging (and possibly roosting; Council representative, pers. comm., February
2020) at the site. Its proximity to Lissner Park, only four kilometres, makes Young's Block the closest site with
suitable vegetation and no predicted potential for future conflict. A permanent water source and irrigation
were installed in 2019, and restoration and planting were undertaken to improve the roost sites suitability;
maintenance of this site is required to enhance the attractiveness for flying-fox roosting.
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Figure 3 Lissner Park flying-fox roost |:| Lissner Park flying-fox roost extent (Nov24)
|| Lissner Park flying-fox roost extent (Dec17)

Charters Towers Regional Council Lissner Park

Charters Towers Flying-fox Management Plan

K Job number: PR8829 GDA 1994 MGA Zone 56
f’ L]
i E C 0 Su re Revision: 0 0 100 200 m Projection: Transverse Mercator
L4 Author: MH S Datum: GDA 1994
Improving ecosystems Date: 26/11/2024 Units: Meter

Data Sources: © State of Queensland (Department of Resources), 2024; © Ecosure 2024
ECOSURE does not warrant the accuracy or completeness of information displayed in this map. Any person using this map does so at their own risk, and should consider the context of the report that this map supports. ECOSURE shall
bear no responsibility or liability for any errors, faults, defects, or omissions in the information.
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4. COMMUNITY AND STAKEHOLDER ENGAGEMENT

Early and effective community engagement and education has benefits for both communities and land
managers. These include increasing community understanding and awareness of flying-foxes, their
critical ecological role, and factors that need to be considered in developing a management approach.
Engaging with the community is equally important to ensure land managers understand impacts
associated with a roost to effectively manage community concerns.

Council sought to consult with all stakeholders with an interest in the flying-fox roosts during the
development of the Plan. This included Ecosure site assessments, meetings with Council, and a community
workshop for residents of Charters Towers.

The community workshop provided an opportunity to seek feedback directly from residents and the

wider community. Attendance was moderate and the consensus was to continue active management to
attempt to relocate flying-foxes from Lissner Park. Feedback was particularly strong to attempt to relocate
both BFF and LRFF, with the view that allowing BFF to remain at Lissner through the remainder of the year
encourages LRFF to return to this location. In addition, the community was invited to complete an online
survey; the survey results are outlined below.

4.1 Community survey results

An online survey was hosted on Council’'s Have Your Say platform to directly inform Council of the
community’s knowledge and attitudes towards flying-foxes and management options. The survey was
open between 18 September and 17 October 2024. A total of 50 people visited the survey web page, of
which 42 respondents completed the survey. The survey involved both mandatory and optional questions,
as such the sample size of respondents is lower than 42 for some questions. Of the 42 respondents, 85.7%
identified as rate payers, 11.9% as occupiers, 2.4% as visitors.

Respondents (n = 42) were asked to identify impacts, from a provided list, that they experience when flying-
foxes visit Charters Towers. Loss of community amenity (32) and environmental nuisance (noise, smell; 29),
received the highest responses. Increased anxiety due to health concerns (17), property damage (17) and
sleep deprivation (10) all received moderate responses. Business losses (3) and no impact (2) received

few responses. Respondents could select ‘other’, allowing them to manually enter qualitative data, to
which there were 10 responses. Many of the manual responses repeated listed impacts, however several
respondents identified that they were impacted by the noise of active management.

Respondents (n = 42) were presented with a list of management options and requested to identify which
options they supported; multiple answer could be selected. Dispersal aiming to remove roosting flying-
foxes was the most supported option, with 32 selections. Use of deterrent to create buffers between
flying-foxes and properties and targeted noise aiming to gradually push roosting flying-foxes a short
distance away from conflict areas were the next most supported options, with 24 selections each. There
was moderate support (10-16 selections) for community education, land use planning, protecting and
enhancing low conflict flying-fox habitat, tree trimming to create buffers, vegetation removal to create
buffers, and use plants that flying-foxes do not like to create buffers. Low support was shown for property
modification (5) and noise reduction fencing (4). An ‘other’ option was provided for respondents to
manually enter qualitative data, to which there were six responses. Four of the six responses supported
culling or lethal management of flying-foxes.

Satisfaction with current flying-fox management practices in Charters Towers was assessed. Of the
respondents (n = 42), 28 answered unsatisfied, eight answered satisfied, three answered very satisfied, and
three answered not sure/no opinion.

Respondents (n = 42) were asked to identify which option best reflected their position regarding financial
implications of flying-fox management. Most respondents (54.8%) did not support any rate increase for
flying-fox management. Learning to live with flying-foxes ($5,000-$10,000 collected through rates) was
selected by 2.4% of respondents. Maintaining all Council open spaces ($10,000-$30,000) and maintaining
all Council assets inclusive of open spaces ($30,000-$50,000) were each selected by 11.9% of respondents.
Protecting all Council assets and, additionally, urban/residential properties and business ($50,000-$80,000)
was selected by 19% of respondents.

Respondents (n = 42) were asked to identify methods that they would like to see Council adopt to manage
flying-fox populations from a list of options. Multiple answers were selectable. Active relocation of flying-
fox colonies received 35 selections. Non-invasive deterrents (noise, light) was selected by 17 respondents.
Increased monitoring and reporting was selected by 10 respondents and increased public education
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and awareness programs by seven. An ‘other’ option was provided for respondents to manually enter
qualitative data, to which there were 11 responses. A majority of the manually entered responses suggested
various forms of lethal flying-fox management.

Respondents (n = 28) were asked to suggest suitable locations for flying-foxes to be relocated. The general
response ‘out of town’ without specification, however few specific responses identified Flying-fox Reserve,
Young's Block and Burdekin Wier as relocation sites.

Respondents (n = 34) were asked if they were open to assisting Council with strategies to relocate and
manage flying-fox colonies. Of the respondents, 55.9% would support Council with suggestions and
feedback, and 29.4% would like to be involved in a volunteer program.

Respondents (n = 42) were asked to convey the personal importance of several listed statements ranging
from not important to extremely important. A majority of respondents selected very important or
extremely important for Council undertaking active management of flying-foxes, Council management
actions being cost-effective, Council assisting with managing impacts associated with flying-foxes and
Council protecting vegetation and other historical/environmental values in parks and bush areas. A
majority of respondents selected not important or somewhat important for Council protecting flying-foxes
and community members not disturbing flying-foxes during the day.

Respondents were presented an optional question to provide Council with feedback to improve the
relationship between Council and the community regarding flying-fox management. The common
response was greater consultation with the community regarding decision making to keep the community
informed of objectives and outcomes and to improve transparency and open communication.

5. PLANNED MANAGEMENT ACTIONS

Management actions aiming to reduce impacts on residents and habitat associated with flying-fox roosts
in the Charters Towers LGA are outlined (Table 3) following assessment of available options (Appendix 6
and 7). The actions align with legislation (Section 1.4), roost assessments (Section 3 ), and consultation

with Council and the Charters Towers community. Implementation of management actions must be
considerate of approvals potentially required, site values, and in accordance with measures to avoid
impacts (see Section 5.2). Evaluation measures are provided for each action which will be used to evaluate
progress and success. Details of how the Plan and the actions below will be implemented are described in
the table below.

An analysis of general management options used to inform these actions, and their suitability for the
Charters Towers LGA flying-fox roosts can be found in Appendix 6.
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5.1 General roost management framework

A general procedure to assess and manage other flying-fox roosts is presented in the below flow chart
(Figure 8). This procedure can be applied to emerging roosts within the Charters Towers LGA”. Once
assessed, the management of roosts should align with the options detailed in Appendix 6.

Determine land tenure and seek access to assess the roost if not on
Council land

Determine camp demographics and map the roost extent. A daytime
static count can identify the number and species present.

Assess level of conflict in relation to sensitive receptors and potential

impacts to ecological and/or heritage values.

Identify primary affected residents and key stakeholders.

Implement suitable management options, outlined in Appendix 6, based
on potential conflict if roost establishes.

Figure 6: General framework for flying-fox roost management

2Eclrly management intervention at an emerging roost may be possible without State approval, before it meets the criteria for a
flying-fox roost (see DES 2021b). In this case, it is important to note that the NC Act still applies, meaning any actions to kill, injure or
harm flying-foxes are prohibited, and native vegetation is protected. Planning required to properly coordinate management actions
to avoid community and flying-fox impacts should always be prioritised over the speed of management actions implemented.
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5.2 Avoid impacts to flying-foxes
Scheduled works at or near roost sites should adhere to the below (Table 4)

Table 4: Planned actions for potential impacts during any works under or near flying fox roost.

Welfare Trigger Signs Action

Unacceptable If any individual is observed: [+  Works to cease for the day

levels of stress + panting

« saliva spreading

+ located on or within two
metres of the ground

Fatigue In situ management: « Insitu management
«  Works to cease and recommence only when flying-
« more than 30% of the foxes have settled*/moved to alternative locations at
roost takes flight least 50m from the roosting animals

« individuals are in flight
for more than five
minutes

- flying-fox appear to be
leaving the roost

Injury/death « aflying-fox appears «  Works to cease immediately and DETSI notified
to have been injured/ « Rescheduled or stopped indefinitely and alternerative
killed on-site (including management options investigated
aborted foetuses) « Adapted sufficiently so that significant impacts
« any flying-fox death (e.g. death/injury) are highly unlikely to occur, as
is reported within one confirmed by an independent expert.

kilometre of the site
« loss of condition evident

Reproduction + Females in final *  Works rescheduled
condition trimester « Stopped indefinitely and alternative management
.+ dependent/creching options investigated

young present

* maximum of two unsuccessful attempts to recommence work before ceasing for the day.

Council can further reduce the risk of negative impacts to flying-foxes, and the increased risk of close
contact by the community, by considering the following:
+ reducing or eliminating the amount of barbed wire on Council projects, by

- shifting to non-barbed alternatives for new projects, and making current barbed wire fences visible
with white tape or metal discs (e.g. at the edge of Lissner Park)

- using non-barbed alternatives when conducting maintenance that required wire replacement
- replacing out barbed wire in areas with recorded flying-fox mortalities
« theinstallation of underground power cabling instead of new overhead power lines where possible

« maintaining records of wildlife injury and deaths to monitor potential hotspot areas that may require
further intervention, e.g. existing aboveground powerlines could be upgraded to aerial bundled cable to
prevent electrocution mortalities

« avoiding management during extreme weather conditions

« implementing strategies to avoid disturbance to roosts during maintenance activities including smaller
teams, quieter electric tools, starting machines away from the roost

« implementing HSE emergency response actions outlined in Appendix 9.
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5.2.1 Timing of dispersal
BFF generally birth in September/October with young beginning to reach independence in February. The
LRFF breeding cycle is out of phase by about six months with peak birthing in April/May (Section 2.4).

While LRFF have only been recorded birthing and rearing at Lissner Park on two occasions, if this behaviour
continues the ideal window for initial dispersal is between February-March and when LRFF birth (generally
April/May). To ensure the presence of pups is immediately identified, and because the breeding season
is variable and out-of-season breeding common, dispersal will only commence after assessment by a
person highly knowledgeable in flying-fox biology.

It is the intent that BFF will have relocated to the alternative site following initial dispersal in the BFF non-
rearing season, and dispersal later in the year will target returning non-breeding LRFF.

5.3 Plan evaluation and review

5.3.1 Plan administration

This Plan will be reviewed annually including ongoing evaluation of the strategies (Table 3). The Plan shalll
remain in place until a revised version is adopted by the Council; a 5-year review is recommended. The
following may also trigger a review of the Plan:

- completion of a significant action (Low impact COP or above)

« changes to relevant legislation

« outcomes of research that may influence the Plan

« any negative incident associated with roosting or foraging flying-foxes.

5.3.2 Monitoring

Council will monitor and keep internal records to allow the effectiveness of each management action to
be evaluated and inform future planning. Monitoring of the roosts will be undertaken on a quarterly basis
to determine the extent of the roost as well as estimate the number and composition of flying-foxes; more
frequent monitoring, e.g. monthly, is encouraged and is more informative for Council, management, and
the community. Council is encouraged to share monitoring data with DETSI and the NFFMP.

5.3.3 Reporting

Council is responsible for implementation of the Plan. Council will complete the DETSI evaluation form for
actions under its as-of-right authority (excluding activities listed under the Low Impact COP), returned
within six weeks of the date of actions being completed, and will comply with any reporting obligations
under other permits or approvals obtained to implement the Plan.

Information to collect and report includes:

« results of pre and post work population monitoring
« any information on new roosts that have formed in the LGA
- further management actions planned to include a schedule of works

« an assessment of how the community responded to the works, including details on the number and
nature of customer enquiries before and after the works

« detail on any compensatory planting
« outcomes from evaluation and review.
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APPENDIX 1- SPECIES PROFILES

Black Flying-fox (pteropus alecto)

Black flying-fox indicative species distribution (DPE 2023)

The BFF has traditionally occurred throughout coastal areas from Shark Bay in Western Australiq,

across Northern Australia, down through Queensland and into NSW (Churchill 2008). Since it was first
described, there has been a substantial southerly shift by the BFF (Webb & Tidemann 1995). This shift has
consequently led to an increase in indirect competition with the threatened GHFF, which appears to be
favouring the BFF (DAWE 2021).

They forage on the fruit and blossoms of native and introduced plants (Churchill 2008), including orchard
species at times. BFF are largely nomadic animals with movement and local distribution influenced by
climatic variability and the flowering and fruiting patterns of their preferred food plants. Feeding commonly
occurs within 20 km of the roost site (Markus and Hall 2004).

BFF usually roost beside a creek or river in a wide range of warm and moist habitats, including lowland
rainforest gullies, coastal stringybark forests and mangroves. Roost sizes can change significantly in
response to the availability of food and the arrival of animals from other areas.
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Little Red Flying-fox (pteropus scapulatus)

Little red flying-fox indicative species distribution (DPE 2023)

The LRFF is widely distributed throughout northern and eastern Australia, with populations occurring across
northern Australia and down the east coast into Victoria.

The LRFF forages almost exclusively on nectar and pollen, although will eat fruit at times and occasionally
raids orchards (Australian Museum 2020). LRFF often move sub-continental distances in search of sporadic
food supplies. The LRFF has the most nomadic distribution, strongly influenced by availability of food
resources (predominantly the flowering of eucalypt species) (Churchill 2008), which means the duration of
their stay in any one place is generally very short.

Habitat preferences of this species are quite diverse and range from semi-arid areas to tropical and
temperate areas, and can include sclerophyll woodland, melaleuca swamplands, bamboo, mangroves
and occasionally orchards (Australian Museum 2020). LRFF are frequently associated with other Pteropus
species. In some colonies, LRFF individuals can number many hundreds of thousands and they are unique
among Pteropus species in their habit of clustering in dense bunches on a single branch. As a result, the
weight of roosting individuals can break large branches and cause significant structural damage to roost
trees, in addition to elevating soil nutrient levels through faecal material (SEQ Catchments 2012).

Throughout its range, populations within an area or occupying a roost can fluctuate widely. There is a
general migration pattern in LRFF, whereby large congregations of over one million individuals can be found
in northern roost sites (e.g. Northern Territory, North QId) during key breeding periods (Vardon & Tidemann
1999). LRFF travel south to visit the coastal areas of South East Qld and NSW during the summer months.
Outside these periods LRFF undertake regular movements from north to south during winter—spring (July—
October) (Milne & Pavey 2011).
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APPENDIX 2 - POTENTIAL IMPACTS FROM FLYING-FOXES

Flying-foxes in urban areas and in close proximity to dwellings can result in conflict with the community.
The Plan aims to provide Council with management actions to reduce impacts on residents.

Human and animal health concerns

Flying-foxes, like all animals, may carry pathogens which can be harmful to humans. These risks are
frequently associated with direct contact with flying-foxes, with indirect contact posing little risk; Council
education includes the phrase “no touch, no risk”. Health concerns can be effectively managed through
education, proper protocols, personal protective equipment (PPE) such as gloves, and good hygiene
practices.

The key human and animal health risks associated with flying-foxes are Australian bat lyssavirus (ABLV)
and Hendra virus; the latter being particularly important for flying-fox roosts located in close proximity to
horse paddocks. Further information on flying-foxes and human/animal health is provided in Appendix 8.

Noise

A highly social and vocal animal, the activity heard from flying-foxes at roosts includes courting, parenting,
and establishing and defending mating territories. Noise is often most disturbing to people pre-dawn.
Throughout the year, noise is made as the flying-foxes return to the roost pre-dawn, sometimes several
hours before sunrise (Welbergen 2011). This noise is often exacerbated during pup rearing (spring/summer)
as adult female flying-foxes return to the roost to feed their pups during the night. Often, the largest
number of complaints occur from January to May, peaking during the mating season (mid-March to mid-
May). At this time males vocalise to defend their mating territories and may stay at the roost through the
night (Welbergen 2011).

Odour

Flying-foxes use pheromones to communicate with each other, which is the source of the characteristic
musky smell around their roosts and some foraging trees. There are several factors that affect odour
detectability and intensity, such as the number of flying-foxes, time of year, weather conditions, wind
direction, and site characteristics.

Odour may be more intense at roosts during the breeding and rearing season as female flying-foxes use
scent to find their pups after foraging, and males regularly mark their territories (Wagner 2008). Likewise,
odour is stronger after rain as males remark branches in their territories.

Faecal drop

Flying-foxes have an extremely fast digestive process with only 12-30 minutes between eating and
excreting (SEQ Catchments 2012). Given that flying-foxes regularly forage up to 20 km from their roost
(Markus & Hall 2004) and establish new roosts within 600 m to 6 km when dispersed (Eby & Roberts 2013,
Ecosure 2014), attempting to relocate a roost will not reduce this impact. As such, faecal drop impacts are
best managed at an individual property level.

Faecal droppings can cause health concerns, reduced amenity, create a slip hazard, require time and
resources to clean, and can damage paint if not promptly removed. Appropriate PPE and hygiene
measures dre required when cleaning any animal excrement. High-pressure hoses and specific cleaning
products are available to assist cleaning. Flying-foxes can be deterred from roosting and foraging around
areas of concern, such as picnic tables and play equipment, which could also be covered (e.g. with a shade

canopy).
Water quality concerns

Contamination of water supplies by any animal excreta (birds, amphibians, and mammals such as flying-
foxes) poses health risks to humans. This is particularly relevant for any residents who rely on rainwater
tanks for drinking water. There is no known risk of contracting bat related viruses from contact with faecal
drop or urine (DPE 2023). Household water tanks can be designed to minimise potential contamination,
such as using first-flush diverters to divert contaminants before they enter water tanks.

Tanks should be appropriately maintained and flushed, and catchment areas regularly cleaned of potential
contaminants. Trimming vegetation overhanging the catchment area for the tank (e.g. flying-fox foraging
vegetation overhanging the roof of a house) will also reduce wildlife activity and associated potential
contamination. Tanks in urban areas are not for domestic drinking water supply and these areas are
supplied with reticulated town water.
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Pool maintenance practices (e.g. filtration, chlorination, skimming, vacuuming) should remove general
contamination associated with wildlife droppings. Public water supplies are regularly monitored for harmful
bacteria and are filtered and disinfected before being distributed. Management plans for community
supplies should consider whether any large congregation of animals, including flying-foxes, occurs near the
supply or catchment area. Should this occur, increased frequency of monitoring should be considered to
facilitate early detection and management of contaminants if required.

Damage to vegetation

Large numbers of roosting flying-foxes can damage vegetation. Most native vegetation is resilient and
generally recovers well (e.g. casuarina and eucalypts) and flying-foxes naturally move within a roost

site allowing vegetation to recover. However, damage can potentially be significant and permanent,
particularly in small patches of vegetation and/or due to long-term roosting, and/or due to large numbers
of LRFF. The roosting behaviour of LRFF differs to the other three species, they clump together creating
dense, heavy aggregations that can snap branches. Intervention may be required (as a last resort) to
protect tree health if permanent damage is likely.
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APPENDIX 3 - LEGISLATION

Commonwealth

Environment Protection and Biodiversity Conservation Act 1999

The Commonwealth’s EPBC Act provides protection for the environment, specifically MNES. A referral to the
Department of Climate Change, Energy, the Environment and Water (DCCEEW) is required under the EPBC
Act for any action that is likely to significantly impact on an MNES. The GHFF is listed as a vulnerable species
under the EPBC Act, meaning it is an MNES.

State

Nature Conservation Act 1992

As native species, all flying-foxes and their roosting habitat are protected in Queensland under the NC Act.
State approval is required to:

a) destroy a flying-fox roost

b) drive away, or attempt to drive away, a flying-fox from a flying-fox roost (‘drive away’ is defined to
mean “cause the flying-fox to move away from the roost; or if the flying-fox has moved away from
the roost, deter the flying-fox from returning to the roost”) and/or

c) disturb a flying-fox in a flying-fox roost.

Note that the definition under Queensland law means that once a flying-fox roost is established, it remains
as such even when it is unoccupied. The interim policy for determining when a flying-fox congregation

is regarded as a flying-fox roost under section 88C of the NC Act (DES 2021b) has recently been released
and is currently in consultation. It is our understanding that this Plan aligns with this roost policy, however
amendments can be made to this Plan in consultation with DETSI if required.

A ‘flying-fox roost’ is defined under the NC Act as ‘a tree or other place where flying-foxes congregate from
time to time for breeding or rearing their young'.

Council ‘as-of-right’ management

Under the NC Act, local governments have an ‘as-of-right’ authority under the NC Act to manage flying-fox
roosts in mapped UFFMAs, without the requirement for a permit, in accordance with the Management COP
(DES 2020a).

Councils must however still notify DETSI of the planned management. Notification is by means of a
completed ‘flying-fox management notification form’ from the DETSI website submitted at least two
business days prior to commencing any management actions, unless an authorised person from DETSI
provides written advice that these actions can commence earlier. Local governments may also choose to,
with the relevant landholder’s permission, exercise their ‘as-of-right’ authority on private land. Notification
is valid for all notified management actions within a four-week timeframe.

The Guideline (DES 2020b) has also been developed to provide local government with additional
information that may assist decision making and management of flying-fox roosts. Councils are required
to apply for a FFRMP to manage flying-fox roosts outside an UFFMA, or for management actions not
specified in the Management COP. It must be noted that this ‘as-of-right” authority does not oblige a
council to manage flying-fox roosts and does not authorise management under other relevant sections of
the NC Act or other legislation (such as the VM Act).

Anyone other than local government is required to apply to DETSI for a FFRMP for any management directed
at roosting flying-foxes, or likely to disturb roosting flying-foxes. Certain low impact activities (e.g. mowing,
minor tree trimming) do not require approval if undertaken in accordance with the Low Impact Code (DES
2020c).

Flying-fox roost management permits

Councils wishing to manage flying-fox roosts located outside an UFFMA or to conduct flying-fox
management activities that are not Code-compliant, must apply to DETSI for a FFRMP. Under the Nature
Conservation (Animals) Regulation 2020 (the Animals Regulation), a FFRMP may only be approved for
management of a flying-fox roost where its resident flying-foxes are causing or may cause damage to
property; or represent a threat or potential threat to human health or wellbeing. The Management COP
may generally also apply where such a requirement is stated on the FFRMP. Such a permit is valid for a
period of one year, or up to three with a DETSI-approved flying-fox management plan (e.g. this Plan).
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Anyone other than local government is required to apply for a FFRMP for any management directed at
roosting flying-foxes, or likely to disturb roosting flying-foxes other than:

- certain low impact activities (e.g. mowing, minor tree trimming) if undertaken in accordance with the
Code of Practice — Low impact activities affecting flying-fox roosts (Low Impact COP) (DES 2020c)

« instances where Council is enacting their as-of-right authority.

Low impact roost monagement

All landholders - private or public — can undertake low impact activities such as mulching, mowing and
weeding near flying-fox roosts, as well as allowing trimming of up to 10% of the total canopy of the roost
without a FFRMP if it is done in accordance with the Low Impact Code (DES 2020c). These activities are
authorised provided they are not being undertaken with the intention of destroying the roost, or disturbing
or driving away the flying-foxes.

Flying-fox management statements and planning

Council has a SoMlI to articulate the approach for management of flying-fox roosts in the Charters Towers
region. Local councils may also opt to develop a flying-fox management plan for the whole of their LGA (i.e.
this Plan). If this is approved by DETSI, the local council can be granted three years’ approval to manage
flying-foxes outside their UFFMAs under an FFRMP.

The Guideline (DES 2020b) was developed to provide local councils and other entities wishing to manage
flying-fox roosts with additional information that may assist their decision-making, including developing
SOMIs and flying-fox roost management plans.

Vegetation under the NC Act 1992

All plants native to Australia are protected under the NC Act. Prior to any clearing of protected plants, a
person must refer to the flora survey trigger map to determine if the clearing is within a high-risk area.

« inahigh-risk areq, a flora survey must be undertaken and a clearing permit may be required for
clearing threatened or near threatened plants and their supporting habitat.

- if aflora survey identifies that threatened or near threatened plants are not present or can be avoided
by 100 m, the clearing activity may be exempt from a permit. An exempt clearing notification form is
required.

« in an area other than a high-risk areq, a clearing permit is only required where a person is, or becomes,
aware that vulnerable plants are present.

- clearing of least concern plants will be exempt from requiring a clearing permit within a low-risk area.

Vegetation under the Fisheries Act 1994

All marine plants, including mangroves, seagrass, saltcouch, algae, samphire vegetation and adjacent
plants (e.g. melaleuca and casuarina), are protected under Queensland law through provisions of the
Fisheries Act 1994 (Fisheries Act). Approval must be gained from the Department of Primary Industries
Queensland to destroy, damage, or disturb any marine plant. Under the Fisheries Act, a ‘marine plant’
includes:

a) a plant (a ‘tidal plant’) that usually grows on, or adjacent to, tidal land, whether it is living or dead,
standing or fallen

« The Fisheries Act does not define ‘adjacent’ as it relates to marine plants. In the absence of a
definition, the Fish Habitat Management Operational Policy describes the application of ‘adjacent’ in
terms of when a marine plant development permit application would be required for disturbance of
plants in or adjacent to the tidal zone

b) the material of a tidal plant, or other plant material on tidal land
c) a plant, or material of a plant, prescribed under a regulation or management plan to be a marine plant.

Vegetation Management Act 1999

The clearing of native vegetation in Queensland is regulated by the VM Act, the Planning Act and
associated policies and codes.

The type of clearing activity allowed, and how it is regulated, depends on:
. the type of vegetation (as indicated on the regulated vegetation management map and supporting
maps
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« the tenure of the land (e.g. freehold or Indigenous land)
« the location, extent and purpose of the proposed clearing
- the applicant proposing to do the clearing (e.g. state government body, landholder).

Depending on these factors, clearing activities will either:

+  be exempt from any approval or notification process

« require notification and adherence to a self-assessable code

« require notification and adherence to an area management plan
« require a development approval.

VM Act exemptions allow native vegetation to be cleared for a range of routine property management
activities without the need for a development approval or notification. A number of VM Act exemptions
may apply to clearing vegetation that is flying-fox roosting or foraging habitat. However, specific advice
should be obtained from Department of Natural Resources and Mines, Manufacturing, and Regional and
Rural Development Queensland for each proposed vegetation clearing activity.

No explicit VM Act exemptions for clearing flying-fox roosting or foraging vegetation were in place as of
September 2024.

Animal Care and Protection Act 2001

The ACP Act provides for animal welfare. The ACP Act is administered by Biosecurity Queensland within the
Department of Primary Industries. The ACP Act applies to all living vertebrate animals, including wildlife. To
comply with the ACP Act, flying-fox management actions must not cause mental or physical suffering, pain
or distress.

Civil Aviation Act 1998

The Civil Aviation Act establishes Australia’s Civil Aviation Safety Authority functions in relation to civil
aviation, with particular emphasis on safety. Civil Aviation Safety Regulations 1998 Part 139 contains specific
requirements for wildlife hazard management.
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APPENDIX 4 - HISTORICAL RECORDS OF FLYING-FOXES IN CHARTERS TOWERS

Northern Miner (Chcnrters Towers. Qld.: 1874 - 1954), Monday 31 January 1927, Page 2

FLYING FOXES.
[ B} TlTﬂm Radb.

Bhoalera amembled In greal loccw
Bl Lissper Park op Ssiorday aflec-
woon, when A flying fox rudd was
oonducted. The City Councll, it s
snid, grovided sonig wmmunition, and
the shooierd were praily generods in
their own provimon, apparently gp-
Proclating that tox shonting Is fairly
Bood sport, and being elose to home.
preity eonvenlont, For some weeks
pitst the foxes have been camping
prinelpally in two trees, ang just in-
slde the Park gate and one on an gl-
lotment Just oniside. Dozens of gune
were posted aboul these trepa and
when Lho first few shols were dis
charged foxen omerged terally o
thousands. The air was (hiek
with them for a time, gnd they wore
bowled over in rare style. The Coun-
il ammaonition was cheap, howevsr,
ang there was g deal of indiscrimin.
ats and wuwisg shooting. This wan
elitminated g good denl, however, &s
the afiernoon progreaasd,  Rorn
shonlders possibly being the bigsest
comiributery capse. 11 would he Ji8-
eull to esthinate Just how many foxes
were annihilated, but there could
uol lave been many short of &
thousand, and the rald should, for
& time at least, have & marked «f-
feet om  the noctursal  volpine
suryechings,

lu rogard to flying foxes, & corro-
spondent ln a receant isuue of the
"Syduey Bulletin” has the following
inturesting paragraph: “In desper-
ation, the orchardists of the Manly
and Noewport distriogs (NSW.) re-
coully organised g grang bative of
Uying toxes, which wus attended by
stofes of shooters armed with double
burrelied guns. Though several ro-
s0ils of the pests were attacked, and
at Jeast 20000 to 30,000 of the
“restures slaln, the slanghter doaed
nel seem to have markedly dimin-
Ished thelr numbors, One wonders
why the attackers did nnt nae  some
toxie pas, uch g% chlarine, which ie
fhmp and nn}!ﬂp prepiarad, and may

National Library of Australia http://nla.gov.au/nla/news-article80669058
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Townsville Daily Bulletin (Qld.: 1907 - 1954), Wednesday 8 May 1946, Page 4

HARTERS TOWERS

Discovery In 1872

(BY BABRTLE FRERE.)

The Charters Towers Goldfield was discovered in

1872 by Hugh Mossman, George
Fraser, and, when déveloped, it

some years to be the most
Eastern Australia.
Early im 1871 Messrs Mossman,

E. Clarke and John
ved for a period of
producer of gold in

Clarke and Fraser started from

point was 450 llltidllu-nd.
The facts

members of the mhm

But they were

a good goldheld.

Their efforts were for some time fruitless, but they agrepd to spend
a year in gold prospecting over a wide sireich of country om the

walershed and its tributaries.
] Ihey examined the country as far |
as Ravemswood, and towards the close |
of the year were in the Broughton
River distnict, near what became
known as the 71-Mile. If they were
not succeisful ia this territory they
were determined to move stll further
north.

Mr. Clarke descnbed the hife as
pleasant and although disappointments |
were numerous yel the possibilites, |

il somewhat uncertam, were great,

The prospectors spent severnl wealks
in exploring the 71 Mile Pianacles and
prospecting Lhe counlry wsouth and
wesl One pinnacle carried oAone
~hieh was gold bearing, bul the pros-
pectors did nol conaider It was good
snough for them. On the same pin-
nacle. a redident of Chartery Towaers
iJamia Pile! subsequently secured 100
ouncts Lo the Lon.

Northwards was a cluster of conl-
cal and square topped peaks and Lo
them they directed their altentlon.
When four or flve milles off they found
||‘uld st they did mot consider i
(was payable This was near the fu-
[ture Merile Monarch lease It was

§

National Library of Australia
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WILE Uy A . ATUNE Ww@ms TR LI
ture Merile Monarch leane It was
hot summer wealher and ‘wiler Was
schrod, the nearest sSupply being lve
miles away In am opposite direclion
from the ﬁvﬂh This date would be
shoutl the |amt woek In December,
15
Mr. Clarke described the incldent in
uiler venra as followa
A storm was near and while we
were delibersting as to whether we
should 'u to the water or camp and
traat o the waler coming tn us, the
lllullhll'l wis setlled rather sbruptlv
rrific peal of thunder started oul
pack horse at his beést pace through

'lhl.- bush -—an ullllu‘!:r sampede reault-
I

ing in the loas of our cooking ap-
r:mlu- except one Un dish. Raln fell

" hr{wl torrent and we camped
AL oncoe.

The prosprowors were then o lew
milas from the richest quartz deposit
vel anploited In Queensland. Next
morning they resumed their }nurnr
through & gap In the hills that h.d
haen the n-hu't of thelr ohservation -
nm_gnl near what was later known

¢ North Australlan Reef of the
CUharters Towers Goldfield, Round
about and a Jitlle further on were
rich outcrops In whieh the ;lmnh.g
quartz was thinly ribbed with 'h.. :

Musssas Aaf Aanacle wars alffess

http://nla.gov.au/nla/news-article62885686



Townsville Daily Bulletin (Qld.: 1907 - 1954), Wednesday 8 May 1946, Page 4 (2)

National Library of Australia

W USen=IEnRnn rmLe L | alons
het a een illl n.nd 881, no up:u-mmt
had been twmdr ';, this :-wrllt.u'r L
o wen In nn
umlm establiahed -t-u-u
west of Bowen and on the Burdekin |
River and contiguous ecountiry, their!
cattle and sheep spreading over the
disi et extending north o the future
site of Townaville Cleveland Bav),
opened ms & port Jn 1880 and ns far |
west &l Lhe rutnn site of the Charters
wu uﬂm Joh n"'n';
were John Me
Datrympie, B nm'i-.'m R Haugh
m. n
Ts'v'. n Dillon, Edward
llﬂﬂﬂ- TMIII. Btone,
uﬂll line, Bode and MeDaonald,
The country which was later oceu
the Charters Towers Goldfie!
s b had been hehhd” I':h B'III‘E:‘
Downs Station, ow ¥y Edw
Cunningham .
Ironhark and olher trees grew over
the future alte of the town, One of
the cattle camps of Edward Cunning-
ham was sithated in close proximity |
to the future Defiance Crushing Mill
site. The country o the north west
Irln at that time 18710 held by Wil
linm Mark., of Dalrymple It waa
then known a= The Plalus, and is no s
known ma (ialnsfurd
On the other side of the Hurdekin
Fiver waa the Fannlng Downd Station,
owned by Fred Hamilton, whe Wwas
Inter & resldent of Townsville, and the
proprietors of Pajingo Sialion Meuary
Carr and Curr had a #atlon south of
| Fanning Downe Burdekin [nans
Sintlon was Inter conflined to the fur
1*hrr sides af the river.
Thin iniand country aould probaby
[ have remalned for vesrs In lte par
Linlly settled state Pad nol prospectors
|discovered gold at various Doints. such
ay Cape River, Gllbert and Pe
rivers,, Etheridge River, Ravensw
Charters Towers and Palmer River,
| hetween 1868 and 1871
- - -

o B Ghmtied By
Iﬂ reels AL
[the TO Mile miners and diggers rush-

‘ed to the new gol Ravens-
wood amd other northern . In &
few weeks Lhere wers sveral
men on Lhe siies &rﬁ
(and Hmchuhr m:d' IIII!NI' n.-
nrrivals tmm m
und from olher MHII llI-I-
Some came on Iwrnﬂ-nls. some In
vehicles and m{h them, who af-
terwards became Lhe cliy's mom use-
ful cltizens, came on fool.

In the meantime thl thm up-r-
tors had dlssoversd
Old Warriar, M-mdrl St
and ather resfs from which they tm
1600 ounees from the surface alane

http://nla.gov.au/nla/news-article62885686
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Townsville Daily Bulletin (Qld.: 1907 - 1954), Wednesday 8 May 1946, Page 4 (3)

WArder J. W. MCUODSID Were egqusi
to the oecasion and by their lact and
Eood ml:mlnl pnvnnld A very
serious :ln; ﬂ patley the |

prisoners were p-
On the men were
mbrrmnl LT the ecourt, 'hﬂt“ hfu.ﬂz
persons weie (]
nround the court hm Treve-|'
than attended to glve evidence he wne
ruwhed by tha mob, but hq sncaped
through police lock-up. The ex-
nﬂ.u na? then wrecked loek-up .
nl' o Was sent u
rrnm other Lowns,
mau‘f of the r ingleadars were after-
" nrrnud uiul md pull-h-d.

On August 31, llﬂ the l'nldlhlll
had bean proclaimed, with an area of |
1700 spuare miles. This was subse-
u-nuy r-duud o 600 square miles.

ufun. Charters Towers was |
lalmed n munldulltp '
ln 1875 the Charters Tmuu Hospl
tal Committes uw he follow-

ing members: 8 E M
Charteis; lrtwm, H. Mluut. secrs-
tary. John na: committes, J. |
Lund, R, B K Cusack, H. |

2
El
3

starekeepers, On Wag I tﬂi.uuhu-
ter), Bun Yong Lee (M tar).

In IXTS there were 3 hotels at Char-
ters Towers, I.nr.hﬂn& the following
l'."hlmu hﬂll‘il All Natlons (Jimmy
Hong), New York Hotel (Chap Wong)
and - Gonge.

Newspaperw: “Northern lhll. and
Northern Advoeate” Su [+ 3
Purcell, J. A. Schaffen hliH
tors: H. W. J. Bowker (Millcheater),
and T. 8 . Carter « Millchester), Min-
Ing machines: Johm Deane (Black
Dog and Defiancel, Hishon IM Co
{ Never Duuin Hutton and Whiia
head (Venue), Sadd {lnurwhu
Tough Bros. l{}nt and All), and J.
Thomas llhrt- Louisa). Butchers:
:.-ll.d Co.. Hubert. Trevethan
n

‘I'Iur fArst erluh.'lu mill was erecl

in July 1572, and the frst police

zo -Eoﬂ- to Townsville was In

Mossman, Clark and

Fhru-r rnntut E{;w H‘I"Il“t tr::n

the Quesnsiand vernment for the
discovary of thia goldfield.

In Cobb and Co's conches car-
rving fihd passengers fan three
times & week to and from Townsviile
{ditance each way 100 milesy, A bill |
had been Dassed then by Lthe Queens

. — e —

National Library of Australia http://nla.gov.au/nla/news-article62885686
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IM™MANnCE GEACN Wa I milesl . A Dllll Hulla ooniractory Aand CRrpenuers:
had been passed then by the Queens- G A. Fraser, E Les H.
lund Parlinment making 1? for | Ross, Wystt.  Halrdremsers J.
rallway conneeldon with Townsville, | Dlmnn, H Walker Mining

The Distriet Court sat ot f..‘hurhrl machines: Byrnes' (Marla Loulsa)
Towers three Limes a vear Bulehets' | vens' (Enterprise), Hutton and
ment st the fAeld in 1878 was 4d. per itebead (Venus), Nagle and Kelly

n.-nund for beel, 5d. per pound for mul-  (Never Despair, Stubley Deflance)
Tough Bros. iOne and All), Ward's
The Chartere Towers Municipal | (Falr Rosamond) 'raltinp machines
Councl] in 1878 the follow- Plant and Jackson. John Deane. Hut
ing syor. John MeDonald: alder- | ton and Wh.llthud
men. H. W Palmer, W  Jackson, H. 1879, Charters Towers Municlpal
"1 Rutherfopd, T Puekland, 1 Counell: Mayor. T Buckiand: alder-
Deane. M Hargraves T Mills D mm H W, Palmer, W, Jackson, H
DN I Rutherford. John Deane. Thomas
Chirters Towses Distiiet Hospitnl lll.lls n O'Nelll. 7 W Moses, A S
President, W 8 B M. Charters: viee- | Vincent,
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APPENDIX 5 - PAST DISPERSAL TOOLS USED BY COUNCIL AT LISSNER PARK

Noise

« Ultrasonics - both directional and omnidirectional

« Dog whistle

« Air horns, Vuvuzela horns, horns from cars, prime movers

« Train whistle from steam train

« Birdfrite - 12 gauge shot gun

Firearms/Fireworks
« Birdfrite - 12 gauge shot gun
+ Compressed salt - 12 gauge shot gun

«  “22" - rubber bullets

Light

« Flashing lights
« Strobe lights

« Spot lights

Water

« Fire trucks

+  Fire hydrant
+  Water hoses

*+ Hoses

Animals/Bugs/Kites
« Hellium balloons
« Powered balloon man

« Various kites

Smoke/Misting
« Fogging device

« Misting device

Other

«  Chilli wax

« Vibrating plucking mower against a tree
* Repellent

« Camphor - Moth & Silverfish repellent

Harley Davidson bikes

Mowers, chainsaws, brush cutters
Police sirens

CD recordings of happy colony

CD recordings of distressed colony

Paint Ball guns

Fireworks

Movement activated lights

Car/truck lights

Ground sprinkler systems
Tree sprinkler systems

Wobbler sprinkler system

Trained eagles
Green ants

Rubber and plastic snakes

Hickory wood smoke

Canopy modification
Tree removal
Reflective type tapes

Helicopter

Note that for future dispersals only approved methods that do not risk flying-fox harm will be employed.
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APPENDIX 6 - MANAGEMENT OPTIONS

Below is an overview of management options commonly used across Queensland and Australia which
were considered in the development of the Plan. An analysis of site-specific management options and
their suitability for the Charters Towers LGA flying-fox roosts can be found in Appendix 7.

Low impact options

Education and awareness programs

This management option involves undertaking a comprehensive and targeted flying-fox education and
awareness program to provide accurate information to the local community about flying-foxes.

Such a program would include information about managing risk and alleviating concern about health and
safety issues associated with flying-foxes, options available to reduce impacts from roosting and foraging
flying-foxes, an up-to-date program of works being undertaken at the roost, and information about flying-
fox numbers and flying-fox behaviour at the roost.

Residents should also be made aware that faecal drop and noise at night is mainly associated with plants
that provide food, independent of roost location. Staged removal of foraging species such as fruit trees and
palms from residential yards, or management of fruit (e.g. bagging, pruning) will greatly assist in mitigating
this issue.

Collecting and providing information should always be the first response to community concerns in an
attempt to alleviate issues without the need to actively manage flying-foxes or their habitat. Where

it is determined that management is required, education should similarly be a key component of any
approach.

The likelihood of improving community understanding of flying-fox issues is high. However, the extent to
which that understanding will help alleviate conflict issues is probably less so. Extensive education for
decision-makers, the media, and the broader community may be required to overcome negative attitudes
towards flying-foxes.

It should be stressed that a long-term solution to the issue resides with better understanding flying-fox
ecology and applying that understanding to careful urban planning and development.

An education program may include components shown below.

Interpretive
signage

Shows
Festivals
Market Stalls

Media
Releases

Roos.t School based
Print Medic/ |——— Education educational

Local Radio Campaign packages

Webpage & Educational
Social Materials
Media

Community
Information/
Pop Up Stalls

Possible components of an awareness
raising program.
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Property modification

The managers of land on which a flying-fox roost is located would promote or encourage the adoption of
certain actions on properties adjacent to or near the roost to minimise impacts from roosting and foraging
flying-foxes. For example:

- Create visual/sound/smell barriers with fencing or hedges. To avoid attracting flying-foxes, species
selected for hedging should not produce edible fruit or nectar-exuding flowers, should grow in dense
formation between two and five metres (Roberts 2006) (or be maintained at less than 5 metres).
Vegetation that produces fragrant flowers can assist in masking roost odour where this is of concern.

+  Manage foraging trees (i.e. plants that produce fruit/nectar-exuding flowers) within properties through
pruning/covering with bags or wildlife friendly netting, early removal of fruit, or tree replacement.

- Cover vehicles, pools/spas, and clothes lines (e.g. with carports or tarp covers) where faecal
contamination is an issue, or remove washing from the line before dawn/dusk (e.g. use clothes dryers)

-« Move or cover eating areas (e.g. BBQs and tables) within close proximity to a roost or foraging tree to
avoid contamination by flying-foxes.

« Install double-glazed windows, door seals, insulation, and sound-proof curtains, and use air-
conditioners when needed to reduce noise disturbance and smell associated with a nearby roost.

« Use white noise machines and fragrance dispensers or deodorisers within the home to reduce noise
and odour impacts.

+ Include suitable buffers and other provisions (e.g. covered car parks) in planning of new developments.

« Install rainwater first-flush diverters on rainwater tanks to remove potentially harmful bacteria and
microbes from flying-fox faecal drop.

« Turn off lighting at night which may assist flying-fox navigation and increase fly-over impacts.

« Consider removable covers for swimming pools and ensure working filter and regular chlorine
treatment.

« Appropriately manage rainwater tanks, including installing first-flush systems.
« Avoid disturbing flying-foxes during the day as this will increase roost noise.

The cost would be borne by the person or organisation who modifies the property; however, opportunities
for funding assistance (e.g. environment grants) may be available for management activities that reduce
the need to actively manage a roost.

Odour neutralising trial

Odour neutralising systems (which modify odour causing chemicals at the molecular level rather than
just masking them) are commonly used in contexts such as waste management, food processing, and
water treatment. They have the potential to be a powerful tool for managing odour impacts associated
with flying-foxes. Two trials have been undertaken that utilised two different odour neutralising systems.
The indoor system uses a Hostogel™ pot containing a gel-based formula for neutralising indoor odour.
These are inexpensive, only require replacement every few months, and may be sufficient to mitigate
odour impacts in houses affected by flying-fox roosts. Initial results suggest there may be a positive
localised effect in reducing flying-fox odour within homes. This option may be useful for affected residents
(particularly those directly adjacent to the roost), as residents could choose whether or not they wish

to have a gel-pot in their living space and can simply put the lid back on the pot when the odour is not
impacting on them.

The outdoor system consists of a Vapourgard™ unit that dispenses an odour neutralising vapour through
diffuser pipes that are installed on boundary fences. A world-first trial was undertaken in April — June 2021
with the participation of residents living near a flying-fox roost at Porter Park, Sunshine Coast. The system
followed a predetermined schedule (olternating on [ off cycles) for nine weeks and residents were asked to
rate the flying-fox odour every day throughout the trial.

Obijective results were difficult to obtain due to the significant negative experience of residents as a
consequence of the large influxes of flying-fox numbers during the trial, however initial results indicated
both the indoor and outdoor systems were beneficial. If future trials confirm this technique is effective, the
odour neutralising system could be installed along the boundary of residential properties bordering the
flying-fox roost.
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Subsidy programs

Subsidy programs provide councils with an opportunity to support impacted residents living near flying-

fox roosts. There are a number of factors to consider when establishing a subsidy program, including who
to offer subsidies to (i.e. who is eligible, generally based on proximity to roost), what subsidies to offer (e.g.
service based or property based), how subsidies should be offered (e.g. reimbursements for purchases or
upfront funding), and how the program will be evaluated to determine effectiveness for reducing flying-fox
impacts to residents. A recent report published by the NSW Department of Planning, Industry & Environment
(Mo & Roache 2019) summarised the implementation and efficancy of subsidy programs across six
councils in NSW: Eurobodalla, Ku-ring-gai, Cessnock, Tamworth, and Sutherland councils. This report
provides insight into the aforementioned factors for Council’'s consideration, if a subsidy program is to be
adopted.

Government initiatives that provide financial assistance commonly assess residents’ eligibility based

on a number of variables, including property distance from a roost, and deliver subsidies as partial or

full reimbursements for purchases. It is important to consider that the popularity of certain subsidies
likely varies across different communities, so affected residents should be consulted in the process of
establishing an effective subsidy program. The NSW subsidy study (Mo & Roache 2019) found managers
who design programs that best meet community needs have an increased probability of alleviating
human-wildlife conflicts. Critical thresholds of flying-fox numbers at a roost and distance to a roost may
also be used to determine when subsidies would apply.

While subsidies have the potential to alleviate flying-fox impacts within a community, they can be
negatively received if residents believe there are broader issues associated with flying-foxes that are not
being addressed (Mo & Roache 2019; Mo et al. 2020). As such, it is important (as with any community
based program) to assess the needs of residents and have open, ongoing communication throughout
the program to ensure the subsidies are effectively reducing impacts, and if not, how the program can be
adapted to address these needs.

A brief description and examples of property and service based subsidies is provided below.

Property modification/item subsidies

Fully funding or providing subsidies to property owners for property modifications may be considered

to manage the impacts of the flying-foxes. Providing subsidies to install infrastructure may improve the
value of the property, which may also offset concerns regarding perceived or actual property value or
rental return losses. Focusing funds towards manipulating the existing built environment also reduces
the need for modification and removal of vegetation. Property modifications/items listed under ‘Property
modifications’ above may be included in a subsidy program. Of these, vehicle and clothesline covers and
high pressure water cleaners were the most common subsidies taken by residents (Mo & Roache 2019).

When offered, double-glazing windows was popular amongst residents and was able to achieve a 65%
reduction in flying-fox noise (Mo & Roache 2019). Furthermore, in a study by Pearson & Cheng (2018), it
was found using infrastructure such as double-glazing windows significantly reduced the external noise
level measured inside a house adjacent to a roost. This finding was supported by post-subsidy surveys
undertaken by Port Macquarie Hastings Council that showed that double-glazed windows were rated as
being more effective in mitigating impacts than any other subsidised option (e.g., high pressure cleaners,
clothesline covers, shade cloths, etc.) (Reynolds 2021).

Sunshine Coast Council undertook Round 1 of a private property grant trial in July 2021. The trial was

used to facilitate property improvement or impact reduction infrastructure on eligible private properties.
Feedback from this round confirmed that residents that have lived nearby a roost long term are more likely
to participate in the trial and experience more positive outcomes. It is acknowledged that residents that
have only experienced short term impacts may not be ready yet for this intervention. Council is currently
implementing Round 2 of the grant trial where a one-off grant would be provided to eligible residents,
which would be supported by ongoing roost management, education, research and monitoring.

Service subsidies

This management option involves providing property owners with a subsidy to help manage impacts

on the property and lifestyle of residents. The types of services that could be subsidised include clothes
washing, cleaning outside areas and property, solar panel cleaning, car washing, removing exotic trees, or
contributing to water/electricity bills. The NSW subsidy study showed that while many property modification
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subsidies proved popular amongst residents (e.g. high-pressure cleaners, air conditioners), many raised
concerns over the increase in water/electricity bills. Increases in bills can be difficult to quantify and justify
and has not yet been effectively offered by a council in a subsidy program.

Routine roost maintenance and operational activities

All persons are authorised to undertake low impact activities at roosts in accordance with the Low Impact
COP impact activities affecting flying-fox roosts. Low impact activities include weeding, mulching, mowing
or minor tree trimming (not in a tree where flying-foxes are roosting).

Protocols should be developed for carrying out operations that may disturb flying-foxes, which can result
in excess roost noise. Such protocols could include limiting the use of disturbing activities to certain days
or certain times of day in the areas adjacent to the roost and advising adjacent residents of activity days.
Such activities could include lawn-mowing, using chainsaws, whipper-snippers, using generators and
testing alarms or sirens.

Revegetation and land management to create alternative habitat

This management option involves revegetating and managing land to create alternative flying-fox roosting
habitat through improving and extending existing low-conflict roosts or developing new roosting habitat in
areas away from human settlement.

Selecting new sites and attempting to attract flying-foxes to them has had limited success in the past, and
ideally habitat at known roost sites would be dedicated as a flying-fox reserve. However, if a staged and
long-term approach is used to make unsuitable current roosts less attractive, whilst concurrently improving
appropriate sites, it is a viable option (particularly for the transient and less selective LRFF). Supporting
further research into flying-fox roost preferences may improve the potential to create new flying-fox
habitat.

Foraging trees planted amongst and surrounding roost trees (excluding in/near horse paddocks), may help
to attract flying-foxes to a desired site. They will also assist with reducing foraging impacts in residential
areas. Consideration should be given to tree species that will provide year round food, increasing the
attractiveness of the designated site. Depending on the site, the potential negative impacts to a natural
area will need to be considered if introducing non-indigenous plant species.

The presence of a water source is likely to increase the attractiveness of an alternative roost location.
Supply of an artificial water source should be considered if unavailable naturally, however this may be cost
prohibitive.

Potential habitat mapping using roost preferences and suitable land tenure can assist in initial alternative
site selection. A feasibility study would then be required prior to site designation to assess likelihood of
success and determine the warranted level of resource allocated to habitat improvement.

Provision of artificial roosting habitat

This management option involves constructing artificial structures to augment roosting habitat in current
roost sites or to provide new roosting habitat. Trials using suspended ropes have been of limited success
as flying-foxes only used the structures that were very close to the available natural roosting habitat. It is
thought that the structure of the vegetation below and around the ropes is important.

Protocols to manage incidents

This management option involves implementing protocols for managing incidents or situations specific to
particular roosts. Such protocols may include monitoring at sites within the vicinity of aged care or child
care facilities, management of compatible uses such as dog walking or sites susceptible to heat stress
incidents (when the roost is subjected to extremely high temperatures leading to flying-foxes changing
their behaviour and/or dying).

Participation in research

This management option involves participating in research to improve knowledge of flying-fox ecology

to address the large gaps in our knowledge about flying-fox habits and behaviours and why they choose
certain sites for roosting. Further research and knowledge sharing at local, regional and national levels will
enhance our understanding and management of flying-fox roosts.
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Appropriate land use planning

Land use planning instruments may be able to be used to ensure adequate distances are maintained
between future residential developments and existing or historical flying-fox roosts. While this
management option will not assist in the resolution of existing land use conflict, it may prevent issues for
future residents.

Property acquisition

Property acquisition may be considered if negative impacts cannot be sufficiently mitigated using other
measures. This option will clearly be extremely expensive, however is likely to be more effective than
dispersal and in the long term may be less costly.

No action

The management option to No Action involves not undertaking any management actions in relation to the
flying-fox roost and leaving the situation and site in its current state.

Buffers

Buffers can be created through vegetation removal, revegetation of non-flying-fox attractant vegetation
and/or the installation of permanent/semi-permanent deterrents.

Creating buffers may involve planting low growing, spiky, non-flowering plants between residents or other
conflict areas and the flying-fox roost. Such plantings can create a physical and/or visual buffer between
the roost and residences or make areas of the roost inaccessible to humans.

Previous studies have recommended that vegetation buffers consisting of habitat not used by flying-
foxes, should be 300 m or as wide as the site allows to mitigate amenity impacts for a community (SEQ
Catchments 2012). Buffers need to take into consideration the variability of use of a roost site by flying-
foxes within and across years, including large, seasonal influxes of flying-foxes. The usefulness of a buffer
declines if the flying-fox roost is within 50 m of human habitation.

Buffers through vegetation removal

Vegetation removal aims to alter the area of the buffer habitat sufficiently so that it is no longer suitable
as a roost. The amount required to be removed varies between sites and roosts, ranging from some weed
removal to removal of most of the canopy vegetation.

Any vegetation removal should be done using a staged approach, with the aim of removing as little
native vegetation as possible. This is of particular importance at sites with other values (e.g. ecological or
amenity), and in some instances the removal of any native vegetation will not be appropriate. Thorough
site assessment will inform whether vegetation management is suitable (e.g. can impacts to other wildlife
and/or the community be avoided?).

Removing vegetation can also increase visibility into the roost and noise issues for neighbouring residents
which may create further conflict.

Suitable experts should be consulted to assist selective vegetation trimming/removal to minimise
vegetation loss and associated impacts.

The importance of under and mid-storey vegetation in the buffer area for flying-foxes during heat stress
events also requires consideration.

Buffers without vegetation removal

Permanent or semi-permanent deterrents can be used to make buffer areas unattractive to flying-foxes for
roosting, without the need for vegetation removal. This is often an attractive option where vegetation has
high ecological or amenity value.

While many deterrents have been trialled in the past with limited success, there are some options worthy of
further investigation:

» Physical visual deterrents — Visual deterrents such as fluoro vests (GeolINK 2012) and balloons (Ecosure,
pers. obs.) in roost trees have shown to have localised effects, with flying-foxes deterred from roosting
within 1-10 metres of the deterrents. The balloon method (and similar methods) has the potential
to create rubbish. In the absence of effective maintenance, this option could potentially lead to an
increase in rubbish in the natural environment.
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Visual deterrents — Lights tend to have limited effectiveness in deterring roosting. For example, a

high intensity strobe light was trialled in the Sydney Botanic Gardens to deter roosting; flying-foxes
demonstrated only a slight reaction, and lights did not deter flying-foxes from roosting (van der Ree &
North 2009). However, a study identified a light that flying-foxes perceive as abnormal (Olkkola 2019).
A trial using the PROVolitans system illuminating the canopy of a roost tree, reported an 80% decrease
in the number of flying-foxes roosting in the tree. PROVolitans lights may offer a non-harmful method
of flying-fox deterrence for future trials. Ultimately, the type and placement of visual deterrents would
need to be varied regularly to avoid habituation.

Noise emitters on timers — Noise needs to be random, varied and unexpected to avoid flying-foxes
habituating. As such these emitters would need to be portable, on varying timers and a diverse array
of noises would be required. It is likely to require some level of additional disturbance to maintain

its effectiveness, and ways to avoid disturbing flying-foxes from desirable areas would need to be
identified. This is also likely to be disruptive to nearby residents.

Smell deterrents — For example, bagged python excrement hung in trees has previously had a short-
term localised effect (GeoLINK 2012). The smell of certain deterrents may also impact nearby residents,
and there is potential for flying-foxes to habituate.

Canopy-mounted Sprinklers — This method has been effective in deterring flying-foxes during dispersals
(Ecosure personal experience), and current use in Queensland is showing promise for keeping flying-
foxes out of designated buffer zones. This option can be logistically difficult (installation and water
sourcing) and may be cost-prohibitive. Design and use of sprinklers need to be considerate of animal
welfare and features of the site. For example, misting may increase humidity and exacerbate heat
stress events, and overuse may impact other environmental values of the site. Further information
regarding CMS is detailed below.

Screening plants — A ‘screen’ can be created by planting a row of trees along the edge of a roost, with
the aim of reducing visual impacts associated with flying-foxes. This technique can be particularly
useful in cases where residents can suffer extreme reactions triggered by the mere sight of flying-foxes.

Canopy-mounted sprinklers (CMS)

CMS can be used to deter flying-foxes from a buffer either:

without any roost tree trimming/removql or
accompanied by selective roost tree trimming/removal.

Canopy mounted sprinklers installed by Sunshine Coast Council (Source: National
Flying-fox Forum 2016, Ecosure).
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To date CMS have been successful at numerous locations at discouraging flying-foxes from roosting in the
buffer zone and enabling residents to have more control over flying-foxes near their properties.

CMS can be installed and effectively operated without the need for any vegetation removal, as long as the
vegetation is not so thick as to restrict the extent of water spray. If vegetation thinning is required to allow
sprinklers to operate effectively in some areas, approval will be required under the VM Act as exemptions do
not exist for this purpose (see Appendix 3). CMS can reach a radius of 15 m, but due to vegetation cover this
reach may be less.

Water pressure must be firm so it is sufficient to deter flying-foxes, however, must not risk injuring flying-
foxes (or other fauna) or knocking an animal from the tree. Water misting should be minimised as this

is unlikely to deter flying-foxes and could exacerbate heat stress event effects. Flying-fox heat stroke
generally occurs when the temperature reaches 42°C, however, can occur at lower temperatures in more
humid conditions (Bishop 2015). Given that humidity is likely to increase with water in the environment,
sprinklers may need to be turned off in higher temperatures (e.g. >30°C) to avoid exacerbating heat stress
(N.B. a NSW government funded trial through Western Sydney University is currently underway to assess if
sprinklers increase humidity and potential heat stress impacts; results should be considered for sprinkler
usage during HSE).

Sprinklers should release a jet of air prior to water, as an additional deterrent and to cue animals to
move prior to water being released. The intention of the sprinklers is to make the buffer unattractive, and
effectively ‘train’ individuals to stay out of the buffer area.

If installed, sprinklers should be programmed to operate on a random schedule and in a staggered manner
(i.e. not all sprinklers operating at the same time, to avoid excessive disturbance). Each activation should
be for approximately 30-45 seconds per sprinkler. Each sprinkler should be activated up to five times
between 0630 and 1600 avoiding critical fly-in or fly-out periods. To avoid flying-foxes habituating to

the stimuli, sprinklers should only be operated by residents when flying-foxes are within range. Sprinkler
settings would also need to account for seasonal changes (e.g. not in the heat of the day during summer
when they may be an attractant, and/or could increase humidity and exacerbate heat events). Individual
sprinklers may also need to be temporarily turned off depending on location of creching young, or if it
appears likely that animals will be displaced to undesirable locations.

Infrastructure should ideally be designed to accommodate additional sprinklers should they be required

in the future. Sprinklers should be designed and attached in a way that allows for future maintenance,
replacement, and sprinkler head adjustments, with consideration given to vandalism if located in a publicly
accessible area.

Noise attenuation fencing
Noise attenuation fencing aims to reduce noise and potentially odour where the roost is close to residents.

Example of noise attenuation fencing (source: http://www.slimwall.com.au/gallery)

This may also assist with odour reduction, and Perspex fencing could be investigated to assist fence
amenity. Although expensive to install, this option could negate the need for habitat modification,
maintaining the ecological values of the site, and may be more cost-effective than ongoing management.
Temporary fencing is also available which is more cost effective.
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House/Wmdows 3m Tall F
Fence

Indicative scaled distances to achieve shleldlng for bats approximately 6 m elevated, to a typical window
height (Air Noise Environment 2019). Image is indicative only with further investigation required.

Figure 7: Temporary noise fencing - Sound Block Acoustic Barrier (Source:
https://fortressfencing.com.au/sound-block-acoustic-barrier-noise-barrier

Disturbance or dispersal

Nudging
Noise and other low intensity active disturbance restricted to certain areas of the roost can be used to

encourage flying-foxes away from high conflict areas. This technique aims to actively ‘nudge’ flying-foxes
from one area to another, while allowing them to remain at the roost site.

Unless the area of the roost is very large, nudging should not be done early in the morning as this may

lead to inadvertent dispersal of flying-foxes from the entire roost site. Disturbance during the day should

be limited in frequency and duration (e.g. up to four times per day for up to 10 minutes each) to avoid
welfare impacts. As with dispersal, it is also critical to avoid periods when dependent young are present (as
identified by a flying-fox expert).

Dispersal

Dispersal aims to encourage a roost to move to another location. Dispersing flying-foxes may be achieved
in two ways:

» actively disturbing the roost pre-dawn as flying-foxes attempt to return from nightly foraging
« passively, by removal of all roosting habitat.

There is a plethora of research that demonstrates flying-fox dispersals are not effective long-term, and
often have unpredictable outcomes. A review of dispersal attempts between 1990 and 2013 found that
flying-foxes only moved within 600 m of the original site in 63% of cases (Roberts & Eby 2013). Similarly,
another review of 69 dispersal attempts undertaken between 1992 and 2020 found that in 88% of dispersals,
new roosts established within 1 km and resulted in new conflict sites (Roberts et al. 2021). In addition, a
review of 25 dispersal attempts in Queensland between November 2013 and November 2014 found that
when flying-foxes were dispersed, they did not move further than 6 km away from the original roost site
(Ecosure 2014). Ultimately, these results indicate that, when dispersed, flying-foxes generally relocate within
600 m -1 km of the original roost site, and do not travel further than 6 km away.
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Driving flying-foxes away from an established roost is challenging and resource intensive. There are also a
range of risks associated with roost dispersal. These include:

« shifting or splintering the roost into other locations that are equally or more problematic

« impacts on animal welfare and flying-fox conservation

« impacts on the flying-fox population, including disease status and associated public health risk

« impacts to the community associated with ongoing dispersal attempts

« increased aircraft strike risk associated with changed flying-fox movement patterns

- high initial and/or ongoing resource requirement and financial investment

« negative public perception from some community members and conservationists opposed to dispersal.

Despite these risks, there are some situations where roost dispersal may be considered. ‘Passive’ or ‘active’
is described further below.

Passive dispersal

Removing vegetation in a staged manner can be used to passively disperse a roost, by gradually making
the habitat unattractive so that flying-foxes will disperse of their own accord over time with little stress
(rather than being more forcefully moved with noise, smoke, etc.). This is less stressful to flying-foxes, and
greatly reduces the risk of splinter colonies forming in other locations (as flying-foxes are more likely to
move to other known sites within their roost network when not being forced to move immediately, as in
active dispersal).

Generally, a significant proportion of vegetation needs to be removed in order to achieve dispersal of
flying-foxes from a roost or to prevent roost re-establishment. For example, flying-foxes abandoned a roost
in Bundall, Queensland once 70% of the canopy/mid-storey and 90% of the understorey had been removed
(Ecosure 2011). Ongoing maintenance of the site is required to prevent vegetation structure returning to
levels favourable for colonisation by flying-foxes. Importantly, at nationally important roosts, sufficient
vegetation must be retained to accommodate the maximum number of flying-foxes recorded at the site.

This option may be preferable in situations where the vegetation is of relatively low ecological and amenity
value, and alternative known permanent roosts are located nearby with capacity to absorb the additional
flying-foxes. While the likelihood of splinter colonies forming is lower than with active dispersal, if they do
form following vegetation modification there will no longer be an option to encourage flying-foxes back to
the original site. This must be carefully considered before modifying habitat.

There is also potential to make a roost site unattractive by removing access to water sources. However,

at the time of writing this method had not been trialled so the likelihood of this causing a roost to be
abandoned is unknown. It would also likely only be effective where there are no alternative water sources in
the vicinity of the roost.

Active dispersal through disturbance

Dispersal is more effective when a wide range of tools are used on a randomised schedule with animals
less likely to habituate (Ecosure, pers. obs. 1997-2015). Each dispersal team member should have at least
one visual and one aural tool that can be used at different locations on different days (and preferably
swapped regularly for alternate tools). Exact location of these and positioning of personnel will need to
be determined on a daily basis in response to flying-fox movement and behaviour, as well as prevailing
weather conditions (e.g. wind direction for smoke drums).

Active dispersal will be disruptive for nearby residents given the timing and nature of activities, and this
needs to be considered during planning and community consultation.

This method does not explicitly use habitat modification as a means to disperse the roost, however if
dispersal is successful, some level of habitat modification should be considered. This will reduce the
likelihood of flying-foxes attempting to re-establish the roost and the need for follow-up dispersal as a
result. Ecological and aesthetic values will need to be considered for the site, with options for modifying
habitat the same as those detailed for buffers above.

Early dispersal before a roost is established at a new location

This management option involves monitoring local vegetation for signs of flying-foxes roosting in the
daylight hours and then undertaking active or passive dispersal options to discourage the animals from
establishing a new roost. Even though there may only be a few animals initially using the site, this option is
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still treated as a dispersal activity, however it may be simpler to achieve dispersal at these new sites than
it would in an established roost. It may also avoid considerable issues and management effort required
should the roost be allowed to establish in an inappropriate location.

It is important that flying-foxes feeding overnight in vegetation are not mistaken for animals establishing a
roost.

Maintenance dispersal

Maintenance dispersal refers to active disturbance following a successful dispersal to prevent the roost
from re-establishing. It differs from initial dispersal by aiming to discourage occasional over-flying
individuals from returning, rather than attempting to actively disperse animals that have been recently
roosting at the site. As such, maintenance dispersal may have fewer timing restrictions than initial
dispersal, provided that appropriate mitigation measures are in place.

Unlawful activities

Culling

Culling is addressed here as it is often raised by community members as a preferred management
method; however, culling is illegal under local, State, and Commonwealth legislation and is not permitted
as a method to manage flying-fox roosts.
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APPENDIX 8 - HUMAN AND ANIMAL HEALTH

All animals can carry pathogens that may pose human health risks. In Australian bats, the most well-
defined of these include ABLV and Hendra virus (HeV). Specific information on these viruses is provided
below.

Excluding those people whose occupations require contact with bats, such as wildlife carers and vets,
human exposure to ABLV and HeV, their transmission, and frequency of infection is extremely rare. These
diseases are also easily prevented through vaccination, PPE, safe flying-fox handling (by trained and
vaccinated personnel only) and appropriate horse husbandry. Therefore, despite the fact that human
infection with these agents can be fatal, the probability of infection is extremely low, and the overall public
health risk is also judged to be low (Queensland Health 2022).

Below is current information at the time of writing. Please refer regularly to Queensland Health for up-to-
date information on bats and health.

Australian bat lyssavirus

ABLV is a rabies-like virus that may be found in all flying-fox species on mainland Australia. It has also
been identified in yellow-bellied sheathtail bats (Saccolaimus flaviventris), an insectivorous microbat, and
seroconversion (development of virus-specific antibodies) has been found in seven microbat genera (WHA
2023). Itis assumed that all bats may be capable of hosting ABLV (WHA 2023). The probability of human
infection with ABLV is very low, with less than 1% of the flying-fox population being affected (WHA 2023), and
transmission requiring direct contact with an infected animal that is secreting the virus. In Australia, three
people have died from ABLV infection since the virus was identified in 1996 (WHA 2023).

Transmission of the virus from bats to humans is through a bite or scratch but may have potential to be
transferred if bat saliva directly contacts the eyes, nose, mouth or broken skin (WHA 2023, Merritt et al. 2018).
ABLYV is unlikely to survive in the environment for more than a few hours, especially in dry environments

that are exposed to sunlight (DAF 2020). Transmission of closely related viruses suggests that contact or
exposure to bat faeces, urine or blood does not pose a risk of exposure to ABLV, nor does living, playing or
walking near bat roosting areas (DAF 2020).

The incubation period in humans is assumed to be similar to rabies, generally around three to eight weeks
(Merritt et al. 2018). However, in few cases, the incubation period has ranged from a few days to several
years (Merritt et al. 2018). The disease in humans presents essentially the same clinical picture as classical
rabies. Once clinical signs have developed, the infection is invariably fatal. However, infection can easily be
prevented by avoiding direct contact with bats (i.e. handling). Pre-exposure vaccination provides reliable
protection from the disease for people who are likely to have direct contact with bats, and it is generally

a mandatory workplace health and safety requirement that all persons working with bats receive pre-
vaccination and have their level of protection regularly assessed. Like classical rabies, ABLV infection in
humans also appears to be effectively treated using post-exposure vaccination and so any person who
suspects they have been exposed should seek immediate medical treatment. Post-exposure vaccination is
usually ineffective once clinical manifestations of the disease have commenced.

Domestic animals are also at risk if exposed to ABLV. In 2013, ABLV infections were identified in two horses
(shinwari et al. 2014). A dog that caught and consumed a flying-fox also tested positive for ABLV antibodies
in 2013 (Wright 2013). According to the Queensland Government's ABLV factsheet for veterinarians, clinical
symptoms are most likely to appear in animals within 1 — 6 months following exposure (DAF 2020). Given
the incubation period variability, animals that are bitten or scratch by a flying-fox should be monitored

for clinical symptoms for months to years following potential exposure (DAF 2020). Consultation with a
veterinarian should be sought if exposure is suspected.

If a person or pet is bitten or scratched by a bat they should:

« wash the wound with soap and water for at least five minutes (do not scrub)
- contact their doctor/vet immediately to arrange for post-exposure vaccinations.

If bat saliva contacts the eyes, nose, mouth or an open wound, flush thoroughly with water and seek
immediate medical advice.

Please refer to WHA's Australian bat lyssavirus fact sheet for further information.
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Hendra virus

Flying-foxes are the natural host for HeV, which can be transmitted from flying-foxes to horses. Infected
horses sometimes amplify the virus and can then transmit it to other horses, humans and on two occasions,
dogs (WHA 2024). There is no evidence that the virus can be passed directly from flying-foxes to humans
or to dogs (WHA 2024). Clinical studies have shown cats, pigs, ferrets and guinea pigs ?os well as hamsters
and African green monkeys — not applicable to Australia) can carry the infection, though there is no
evidence of direct HeV transmission from flying-foxes to any species other than horses (WHA 2024). As

of 2021, over 106 HeV infections in horses (confirmed or possible cases) have been reported (WHA 2024).
These infections occurred across over 60 disease outbreak events, three of which also involved human
infections. Although the virus is periodically present in flying-fox populations across Australiq, the likelihood
of horses becoming infected is low and consequently human infection is extremely rare.

The transmission of HeV from flying-foxes to horses is thought to be complex and involve several host

and environmental factors (WHA 2024). The most likely route of transmission is through exposure of

horse mucous membranes to infected flying-fox urine, body fluids, or excretion (WHA 2024). This may
occur directly (direct contact of infected fluids with mucous membranes) or indirectly (e.g. ingestion of
contaminated forage or water). The incubation period of HeV in horses is estimated to be 5-16 days (WHA
2024). The mortality rate of HeV in horses is approximately 80% (Qld Government 2023).

While considered very rare, humans may contract the disease after close contact with respiratory
secretions (e.g. mucous) and/or blood of an infected horse (WHA 2021, Qld Government 2023). Similarly,
the dogs may become infected following close contact with infectious bodily fluids of infected horses
(Queensland Government 2023). HeV infection in humans presents as a serious and often fatal respiratory
and/or neurological disease and there is currently no effective post-exposure treatment or vaccine
cvoilsjble for people. The mortality rate of HeV in humans is approximately 70% (Queensland Government
2023).

Previous studies have shown that HeV spillover events have been associated with foraging flying-foxes
rather than roost locations. Therefore, risk is considered similar at any location within the range of
flying-fox species and all horse owners should be vigilant. Vaccination of horses can protect horses and
subsequently humans from infection (Qld Government 2023), as can appropriate horse husbandry (e.g.
covering food and water troughs, fencing flying-fox foraging trees in paddocks, etc.).

Although all human cases of HeV to date have been contracted from infected horses and direct
transmission from bats to humans has not yet been reported, particular care should be taken by select
occupational groups that could be uniquely exposed. For example, persons who may be exposed to high
levels of HeV via aerosol of heavily contaminated substrate should consider additional PPE (e.g. respiratory
filters), and potentially dampening down dry dusty substrate.

Please refer to WHA's Hendra virus and Australian wildlife fact sheet for further information.
General health considerations

All animals, including flying-foxes, can carry bacteria and other microorganisms in their guts, some of
which are potentially pathogenic to other species. Bat urine and faeces should be treated like any other
animal excrement. As with any accumulation of animal faeces (bird, bat, domestic animals), fungi or
bacteria may be present and care should be taken when cleaning faeces. This includes wetting dried
faeces before cleaning or mowing, wearing appropriate PPE and maintaining appropriate hygiene. If
disturbing dried bird or bat droppings, particulate respirators should be worn to prevent inhalation of dust
and aerosols. See ‘Work with bird and bat droppings’ for detail.

Contamination of water supplies by any animal excreta (birds, amphibians and mammails such as
flying-foxes) poses a health risk to humans. Household tanks should be designed to minimise potential
contamination, such as using first-flush diverters to divert contaminants before they enter water tanks.
Trimming vegetation overhanging the catchment area (e.g. the roof of a house) will also reduce wildlife
activity and associated potential contamination. Tanks should also be appropriately maintained and
flushed, and catchment areas regularly cleaned to remove potential contaminants. Public water supplies
are regularly monitored for harmful microorganisms and are filtered and disinfected before being
distributed. Management plans for community supplies should consider whether any large congregation
of animails, including flying-foxes, occurs near the supply or catchment area. Where they do occur,
increased frequency of monitoring should be considered to ensure early detection and management of
contaminants.
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APPENDIX 9 - PROTECTING FLYING-FOXES IN RESPONSE TO EXTREME WEATHER EVENTS

Heat

Flying-foxes are especially susceptible to extreme heat. Temperatures above 38°C, consecutive hot days,
lactation, age, and other weather variables such as high humidity contribute to the likelihood of a Heat
Stress Event (Bishop 2015, Welbergen et al. 2008). Flying-foxes may die of either heat stroke or dehydration,
associated with saliva spreading used for evaporative cooling. Mass mortality can occur when
temperatures exceed 42°C (Welbergen et al. 2008, Bishop et al. 2019). However, humidity is an important
variable as the flying-foxes cool down through evaporative cooling, therefore temperatures as low as
40.6°C have caused HSEs in Qld (Bishop 2015, Collins 2014).

Over 40 HSEs have occurred in Australia since 1994 (see Lab of Animal Ecology 2024, Mo et al. 2022),
including the largest on record; 45,500 deaths across 52 SEQ roosts in the summer of 2014 (Welbergen et al.
2014).

The Flying-fox Heat Event Response Guidelines SEQ (Bishop & Lyons 2018) provide information for decision
makers during HSEs and should be adopted by Council if responding to HSEs. A ‘flying-fox heat stress
guideline’ is available from the Queensland government.

Storms

Storm events can result in tree loss and damage to vegetation, which can lead to a reduction in roosting
and, in particular, foraging resources for flying-foxes. The loss of tree crown can open the canopy, which
may result in a hotter drier climate in areas with little canopy cover. Increased sunlight and drier soils often
favour weed proliferation which can further degrade the habitat. Habitat restoration is critical to ensure
sufficient recruitment over time to allow such canopy losses to be replaced as soon as possible. Storms
can result in injury and mortality in flying-fox roosts, particularly when flightless young are present (during
summer, which coincides with storm season).

Drought

Drought and associated lack of natural food sources for flying-foxes can lead to mass mortality and pup
abandonment events. Urban roosts with varied and consistent food sources provided by urban parks,
street plantings and residential areas become more important during these times. Continued protection of
urban roosts will be important to limit impacts of more frequent drought under climate change.

Bushfires

The risk of a bushfire is quite low at Lissner Park. However, with the increasing impacts of climate change
and more severe bushfire seasons in Australia, evident in the 2019-20 bushfire season, flying-foxes are
vulnerable to widescale habitat loss (Baranowski et al. 2021). With large areas of roosting and foraging
habitat burnt during bushfires, flying-foxes are forced to relocate and find alternative suitable roosting

and foraging habitat (Baranowski et al. 2021). This can disrupt flying-foxes breeding cycle and the ability

to find adequate food for survival. Significant loss of habitat in areas affected by bushfire can lead to

larger influxes of flying-foxes in urban habitats as they attempt to seek adequate roosting and foraging
habitat (Baranowski et al. 2021). This may lead to increasing conflict associated with urban roosts, therefore
preparedness for influxes in particularly severe bushfire seasons is advisable.
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APPENDIX 10 - ACRONYMS & ABBREVIATIONS

ABLV Australian bat lyssavirus

ACP Act Animal Care and Protection Act 2001 (QId)

BFF Black flying-fox (Pteropus alecto)

Council Charters Towers Regional Council

DPI Department of Primary Industries (formerly Department of Agriculture and Fisheries)
(Queensland)

DAWE Department of Agriculture, Water, and Environment (Commonwealth)

DCCEEW Department of Climate Change, Energy, the Environment and Water (Commonwealth)

DETSI Department of Environment, Tourism, Science and Innovation (formerly Department of
Environment, Science and Innovation) (Qld)

EPBC Act Environment Protection and Biodiversity Conservation Act 1999(Commonwealth)

FFAC Flying-fox Advisory Committee

FFRMP Flying-fox Roost Management Permit

the Guideline Flying-fox Roost Management Guideline (Qld)

HeVv Hendra virus

HSE Heat stress event

LGA Local government area

Low Impact COP

Code of Practice — Low impact activities affecting flying-fox roosts (Qld)

LRFF Little red flying-fox (P. scapulatus)

Management COP | Code of Practice — Ecologically sustainable management of flying-fox roosts (Qld)
NC Act Nature Conservation Act 1992 (QId)

NFFMP National Flying-Fox Monitoring Program

the Plan Charters Towers Flying-fox Roost Management Plan

Planning Act Planning Act 2016 (QId)

Qld Queensland

SoMI Statement of Management Intent

UFFMA Urban Flying-fox Management Area

VM Act Vegetation Management Act 1999 (Qld)
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