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Executive Summary

Roads and Maritime Services (RMS) proposes to construct a four lane road and overrail bridge on 
the Olympic Highway at Kapooka. The proposal would also include realigning about 2.7 kilometres of 
the Olympic Highway and upgrading the Olympic Highway/Camp Access Road intersection. The 
proposal also includes permanent and temporary features for traffic management, pedestrian access, 
stormwater management, wildlife movement, noise attenuation, landscaping and weather monitoring. 
It is expected that the project will take about 18 months to construct. 

The proposal would require the removal of 32.5 hectares of vegetation, 12.8 hectares of this 
vegetation is BoxGum Woodland listed under the Threatened Species Conservation Act 1995 (TSC 
Act) and/or Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The 
removal of BoxGum Woodland will entail the loss of 788 trees, 30 that have a dbh (diameter at breast 
height) greater than 40 centimetres. Included in the 788 trees to be removed, 13 trees have hollows 
that are likely to support tree roosting microbats. 

WSP was commissioned by RMS to undertake preconstruction surveys targeting microchiropteran 
bats. The surveys were required by the Director General (Office of Environment and Heritage (OEH)) 
for a Species Impact Statement for a number of threatened microchiropteran species. The species 
targeted were Corben’s Longeared Bat, Eastern Bentwing Bat, Southern Myotis and Yellowbellied 
Sheathtail Bat. 

The survey effort was aligned to both NSW and Commonwealth bat survey guidelines. Five sites 
within/or adjacent to the subject site were selected based on habitat deemed suitable for surveying 
microbats. A further seven sites were selected within the locality that are outside of the subject site. 
The surveys focused on areas of remnant vegetation, large trees, culverts and dams. A total of 13
sites (26trap nights) were surveyed using traps, 12sites (17detector nights) using bat detectors, 
vehicle based detector surveys totalling 31kilometres and 260 minutes of roost searches. 

Harp traps captured 111 individuals (including two recaptures) of eight species with 28 females 
having bred in the preceding breeding season. Two of the four targeted threatened species were 
recorded in the study area. Southern Myotis was captured at a dam, Yellowbellied Sheathtail Bat was 
recoded at a dam and a third species not included in the DGRs was potentially recorded using bat 
detectors, the Little Pied Bat. It is considered highly unlikely that the Eastern Bentwing Bat and 
Corben’s Longeared bat are present within the study area. 

The trapping results showed that large old trees with overhanging branches were a focal point for bat 
utilisation, 49% of captures occurred at traps set up under large old trees. Traps placed next to dams 
caught 29% and culverts 11%, the balance of captures were in cluttered understorey vegetation. 

Bat detectors recorded 5637 bat files of which 389 were identified to a species level. The number of 
captures, bat call activity and presence of breeding females within the study area indicates that the 
habitat supports populations of a range of bat species. 

Southern Myotis is potentially at greater risk of being impacted by the proposal due to its reliance on 
roosts being located close to its foraging areas over water. However, the habitat at the site of capture 
is not what would be considered important habitat and only one tree is scheduled for removal near the 
capture site. Although further targeted surveys for Southern Myotis would be beneficial to understand 
if they are opportunistically foraging over the dam, the dam will be retained and as a consequence the 
realignment will not impact on foraging. 

The installation of a range of nest boxes has been identified as an important compensatory strategy 
(GHD 2012). The type and thickness of construction material can influence occupation. Nest boxes 
constructed of 15 millimetre UV resistant recycled plastic can be expected to have a 40~ 50year life 
span and have excellent thermal qualities. WSP recommends that all next boxes intended for all 
species are constructed of UV resistant recycled plastic. 

While the removal of vegetation is likely to have some impact on the availability of foraging and 
roosting habitat for threatened bats present in the study area. This impact is not likely to be significant 
as there is alternative habitat within commuting distance to the study area. To compensate for the 
loss of hollow bearing trees, WSP recommends that alternative roosts in the form of bat roost boxes 
are installed in the study area in accordance with RMS Biodiversity Guidelines (2010). 
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1 Compliance with the Requirements of the 
Director General of the Office of Environment 
and Heritage (OEH) 

1.1 Definitions 

The following definitions are as described in the Director General’s Species Impact Statement (SIS) 
requirements: 

■	 Development has the same meaning as in the EP&A Act 

■	 Activity has the same meaning as in the EP&A Act 

■	 Proposal is the development, activity or action proposed 

■	 Subject site means the area directly affected by the proposal 

■	 Study Area means the subject site and any additional areas which are likely to be affected by the 
proposal, either directly or indirectly. The study area extends as far as is necessary to ensure all 
potential impacts are accounted for. At a minimum, the study area includes lands within 500
metres of the subject site as a minimum. 

■	 Subject Species, Populations or Ecological Communities means those threatened species, 
populations or ecological communities that are known or considered likely to occur in the study 
area. The SIS explicitly considers the impacts of the proposal on each of these entities. 

■	 Direct Impacts are those that directly affect habitat and individuals, usually within the footprint of 
the proposal. They include, but are not limited to, vegetation clearing and/or habitat removal. 
Consideration must be given to all of the likely direct impacts of the proposed activity or 
development. 

■	 Indirect Impacts occur when project related actions affect species, populations or ecological 
communities in a manner other than direct loss, usually beyond the footprint of the proposal. 
Indirect impacts can include loss of individuals though predation by domestic and / or feral 
animals, deleterious hydrological changes (including increased runoff and rising or falling of the 
water table) erosion, weed invasion, pollution, trampling or other impacts due to increased human 
activity within or directly adjacent to the sensitive habitat areas, altered fire regimes, habitat 
fragmentation and disruption of wildlife movement corridors. As with direct impacts, consideration 
must be given to all of the likely indirect impacts of the proposed activity or development. 

■	 Life Cycle is the series or stages of reproduction, growth, development, aging and death of an 
organism. 

■	 Viable means the capacity of a species to successfully complete each stage of its life cycle under 
normal conditions. 

■	 Risk of extinction is the likelihood that the local population of the species or local occurrence of 
the endangered population or ecological community will become extinct either in the short, 
medium or longterm as a result of direct or indirect impacts on the viability of that population and 
includes changes to the ecological function of communities. 

■	 Local Population is the population that occurs in the study area. The assessment of the local 
population may be extended to include individuals beyond the study area if it can be clearly 
demonstrated that contiguous or interconnecting parts of the population continue beyond the 
study area, according to the following definitions: 

•	 The local population of resident fauna species comprises those individuals known or likely to 
occur in the study area, as well as individuals occurring in adjoining areas (contiguous or 
otherwise) that are known or likely to utilise habitats in the study area. 
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•	 The local population of migratory or nomadic fauna species comprises those individuals that 
are likely to occur in the study area from time to time. 

In cases where multiple populations occur in the study area, each population should be 
assessed separately. 

■	 Local Occurrence means the ecological community that occurs within the study area. However 
the local occurrences may include adjacent areas if this ecological community is part of a larger 
contiguous patch outside the study area and the movement of individuals and exchange of 
genetic material across the boundary of the study area can be clearly demonstrated. 

■	 Composition means both the plant and animal species present, and the physical structure of the 
ecological community. Note that while many ecological communities are identified primarily by 
their vascular plant composition, an ecological community as defined under the TSC Act consists 
of all plants and animals that occur in that community. 

All other definitions are the same of those contained in the TSC Act. 

1.2 Form of the Species Impact Statement 

This SIS is in writing in accordance with Section 109(1) of the TSC Act and it has been signed by the 
principal author and by the applicant (refer to Declaration) in accordance with Section 109(2). 
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2 Contextual Information 
The following databases, reports and search results were used to complete this Species Impact 
Statement: 

■	 NSW Bionet, NSW Office of Environment and Heritage 

■	 Atlas of Living Australia, Australia Museum 

■	 Species profile, NSW Office of Environment and Heritage 

■	 Department of Sustainability, Environment, Water, Populations and Communities (DSEWPaC) 
Environment Protection and Biodiversity Conservation (EPBC) Act Protected Matters Search Tool 

■	 Department of Sustainability, Environment, Water, Populations and Communities (DSEWPaC) 
Species Profile and Threats Database 

■	 Reports relevant to the study area 

Google Maps® and Birdseye® aerial photographs were utilised to investigate the nature and extent of 
habitat within and surrounding the study area, to gain an understanding of the site context in relation 
to the surrounding environment. 

2.1	 Description of the intended Scope of Works, Subject Site 
and Study Area 

Roads and Maritime Services (RMS) proposes to construct a four lane road and overrail bridge on 
the Olympic Highway at Kapooka. The proposal also includes permanent and temporary features for 
traffic management, pedestrian access, stormwater management, wildlife movement, noise 
attenuation, landscaping and weather monitoring. It is expected that the project will take 
approximately 18 months to construct (RMS 2013). 

The proposal requires the removal of 32.5 hectares of vegetation, 12.8 hectares of this vegetation is 
BoxGum Woodland listed under the Threatened Species Conservation Act 1995 (TSC Act) and/or 
Environment Protection and Biodiversity conservation Act 1999 (EPBC Act). 

A portion of the study site is located in the gazetted biodiversity offsets area of the biocertified Wagga 
Wagga Local Environment Plan gazetted on 24 December 2010. The proposal would require the 
removal of 9.6 hectares of biodiversity offsets in the Planning Agreement Areas (GHD 2012). 

2.2	 Land Tenure Information 

The majority of the study area is on public land and / or land in the process of being acquired by RMS. 
Public entities include the State of New South Wales, Soil Conservation Commission of NSW and 
Wagga Wagga City Council. Private rural and industrial landholdings also exist within the study area, 
including a decommissioned fuel depot owned by Ampol Limited. 

2.3	 Provision of relevant Plans and Maps 

The proposal involves the realignment of approximately 2.7 kilometres of the Olympic Highway and 
upgrading the Olympic Highway/Camp Access Road intersection (see Figure 1). Figures 2 and 3 
show the location of traps and bat detectors, Figure 4 shows the bat detector site location and vehicle 
bat detector transect commencing at The Rock. Figure 5 shows the vehicle bat detector transect 
commencing at the study site. 

11 
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Figure 1
Construction footprint of the Olympic
Highway realignment at Kapooka 
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Figure 2
Location of Bat Detectors and Harp traps 
within proximity to the proposed alignment 
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Figure 3
Location of Bat Detectors and Harp traps 
within Pomingalarna Reserve, Wagga 
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Figure 4
Location of Bat Detectors at the Rock
Nature Reserve 
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Figure 5
Vehicle Transect (using Anabat detector) from 
Olympic Highway to Wagga Wagga 
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3 Initial Assessment 

3.1 Identifying Subject Species and Populations 

The Kapooka Bridge replacement: Ecological assessment (GHD, 2012) was prepared for RMS. An 
Environmental Constrains Analysis: Kapooka Bridge Replacement (ngh environmental, 2011) was 
prepared for RMS. Eco Logical Australia (ELA, 2008), commissioned by Willana Associates on 
behalf of Wagga Wagga City Council, GHD (2012) and NGH Environmental (20011), commissioned 
by RMS, undertook flora and fauna assessments within the study area. The assessments consisted 
of a desktop review and / or fieldwork. The fieldwork survey methods included: 

■	 vegetation quadrats 

■	 bird censuses 

■	 bat detectors 

■	 remote sensing camera studies 

■	 spotlighting 

■	 Incidental observations 

■	 Mapping of: 

•	 hollow bearing trees 

•	 vegetation communities. 

The results of the desktop review and field surveys concluded that the study area provided habitat for 
six threatened species (5 birds & 1 microbat), one endangered population (Squirrel Glider)and one 
threatened ecological community (White Box Yellow Box Blakely’s Red Gum Woodland). A further 14 
species listed under the TSC Act and / or EPBC Act were identified as having potential to be present. 
Seven vegetation communities including remnant indigenous, planted native and introduced 
vegetation will be removed for the proposal. The total area of vegetation removal is 32.5 hectares, of 
which 13.2 hectares is native vegetation (GHD 2012). 

The review by GHD (2012), nhg Environmental and ELA (2008) identified a number of threatened 
fauna as occurring or likely to occur within close proximity to the Olympic Highway realignment. Those 
species known to occur include: 

■	 Brown Treecreeper (eastern sub species) Climacteris picumnus victoriae (vulnerable, TSC Act). 

■	 Eastern Bentwing Bat Miniopterus schreibersii oceanensis (vulnerable, TSC Act). 

■	 Greycrowned Babbler Pomatostomus temporalis temporalis (eastern sub species) (vulnerable, 
TSC Act). 

■	 Little Lorikeet Glossopsitta pusilla (vulnerable, TSC Act). 

■	 Squirrel Glider Petaurus norfolcensis population in the Wagga Wagga LGA (endangered 
population, TSC Act). 

■	 Superb Parrot Polytelis swainsonii (vulnerable, TSC Act and EPBC Act). 

■	 Swift Parrot Lathamus discolor (endangered, TSC Act and EPBC Act). 

19 



 

 

 

 
 

 

     
    

   

                
                 

                
                

    

       
  
 

 
 

 

         

             

         

         

          

          

          

          

             

         

          

          

          

          

          

          

          

          

                      
     

           

                
     

                 
             
  

        

           

        

       

 

WSP undertook a review of bat records within the Wagga Wagga Local Government Area (WWLGA). 
The objective was to gain an understanding of landscape context of the bat species occurring in the 
region. The review focused on the NSW Bionet online database, Atlas of Living Australia database 
and Pennay et al (2011). The NSW Bionet database recorded had the following species present 
within the WWLGA: 

NSW C'wealth 
Common Name Scientific Name Records 

status status 

Yellowbellied Sheathtailbat Saccolaimus flaviventris V,P K 

Southern Freetail Bat Mormopterus "Species 4" P 3 

Little Mastiffbat Mormopterus planiceps P 9 

Whitestriped Freetailbat Tadarida australis P 15 

Gould's Wattled Bat Chalinolobus gouldii P 29 

Chocolate Wattled Bat Chalinolobus morio P 12 

Little Pied Bat Chalinolobus picatus V,P K 

Eastern False Pipistrelle Falsistrellus tasmaniensis V,P K 

Eastern Bentwing Bat Miniopterus schreibersii oceanensis V,P 1 

Southern Myotis Myotis macropus V,P 1 

Corben's Longeared Bat Nyctophilus corbeni V,P V K 

Lesser Longeared Bat Nyctophilus geoffroyi P 14 

Gould's Longeared Bat Nyctophilus gouldi P 13 

Inland Broadnosed Bat Scotorepens balstoni P 4 

Inland Forest Bat Vespadelus baverstocki V,P 1 

Large Forest Bat Vespadelus darlingtoni P 5 

Southern Forest Bat Vespadelus regulus P 10 

Little Forest Bat Vespadelus vulturnus P 53 

Legend: V= Vulnerable under the TSC Act; P = Protected under National Parks Wildlife Act 1974 
(NPW Act); K = Known 

Note: bats identified to a genus level have not been included. 

The results of the desktop review undertaken by GHD (2012), ngh Environmental and ELA (2008) are 
consistent with that of WSP. 

As a result of the studies previously undertaken within the study area, the Department of Premier and 
Cabinet, Office of Environment and Heritage identified four threatened bat species that required 
targeted surveys: 

1. Eastern Bentwing Bat (Vulnerable, TSC Act) 

2. Corben’s Longeared Bat (Vulnerable, TSC Act and EPBC Act) 

3. Yellowbellied Sheathtail Bat (Vulnerable, TSC Act) 

4. Southern Myotis (Vulnerable, TSC Act). 
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3.2 Identifying Habitats 

Two endangered vegetation communities have been recorded within or adjacent to the study area 
Box – Gum Woodland and Inland Grey Box Woodland (DECC 2009; GHD 2012). 

The majority of the land within and adjacent to the study area is agricultural, and as such, the remnant 
vegetation varies markedly in quality. Although there are large tracts of remnant vegetation supporting 
a continuous canopy, there is often little to no recruitment of overstorey species occurring, and 
understorey and ground flora is limited in cover and diversity. Vegetation on roadsides and rail 
reserves and within Silvalite Reserve still retain a diversity of species, as well as microbat habitat 
such as tree hollows, decorticating bark and varying vegetation layers. The extent of remnant 
vegetation in Silvalite Reserve is likely an artefact of the protection afforded to it by its use as a 
Travelling Stock Route (TSR) until the 1970’s (D. Francis pers comm 7 May 2013). There are also a 
number of dams within Silvalite Reserve and the Planning Agreement Area (PAA) east of Silvalite 
Reserve that are a focal point for foraging bats and as a source of drinking water. 

The majority of the study area to the east of Olympic highway is on land biocertified under the Wagga 
Wagga Local Environmental Plan. 

3.3 Key Threatening Processes 

GHD (2012) identified three threatening processes listed under the TSC Act that are relevant to the 
study area: 

■	 clearing of native vegetation – approximately 14.2 hectares 

■	 loss of hollowbearing trees – 13 hollowbearing trees and up to 72 tree hollows 

■	 removal of deadwood , stags and coarse woody debris. Six stags have been identified for 
removal and potential relocation. 

Baker et al (1999) state that the modification and/or loss of foraging and roosting habitat are key 
threatening process for microbats. There are also a number of specific threats relevant to each of the 
species that have been targeted for survey OEH (2013): 

■	 Eastern Bentwing Bat 

•	 As a cave roosting species, disturbance by recreational cavers and reduced access to 
roost sites during critical periods i.e. winter and breeding season. 

■	 Corben’s Longeared Bat 

•	 Application of pesticides in adjoining foraging areas 

•	 Loss of semiarid woodland and mallee habitat 

■	 Yellow–bellied Sheathtail Bat 

•	 Disturbance to roosting and summer breeding by removal of hollow bearing trees 

•	 Loss of hollow bearing trees 

•	 Pesticide and herbicide use impacting prey availability and bioaccumulation of chemical 
residue in body fat. 

■	 Southern Myotis 

•	 Reduction in stream water quality affecting food resources 

•	 Removal of wooden bridges used for roosting 

■	 Little Pied Bat 

•	 Removal of old buildings 

•	 Predation by cats 
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3.3.1 Clearing of Native Vegetation 

The clearing of native vegetation has a direct impact on bats, primarily through the loss of roosting 
sites and foraging opportunities. Research undertaken by Lumsden (2004) and Gration (2007a & 
2007b) show a positive correlation between bat activity and the presence of native vegetation. 

There has been extensive clearing of vegetation in the immediate area of the proposal as a result of 
past agricultural practises, and the Olympic Highway realignment will further reduce the extent of 
native vegetation within the study area. 

3.4 Critical Habitat 

The proposal is not in an area defined as Critical Habitat for any species or community (GHD 2012). 

Notwithstanding this, it is acknowledged that important habitat for microbats can be defined as the 
availability of suitable roosting sites for resting /breeding and access to native vegetation for foraging. 
Although bats are able to travel considerable distances from their roost to forage (Lumsden 2002a), 
colonial roosting species such as Eastern Bentwing Bat are at greater risk due to roost disturbance 
and the loss of suitable roosts. Eastern Bentwing Bats require access to a number of different roost 
sites depending on the time of year, all with specific microclimate requirements for giving birth 
(Gration 2006). 

Project number: 38370 
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4 Survey 

4.1 Requirement to Survey 

WSP was commissioned by Roads and Maritime Services (RMS) to undertake preconstruction 
surveys of microchiropteran bats for the Kapooka bridge realignment project. The surveys were in 
accordance with the Director General’s (Office of Environment and Heritage (OEH)) requirements for 
a Species Impact Statement for a number of threatened microchiropteran species (DGOEH 2012). 

The DGR’s specified the following survey requirements for threatened microbats: 

‘Surveys using Anabat recorders and stag watching should aim to identify the number and location of 
roost sites for the subject bats and identify important foraging habitat in the study area and locality.’ 

Stag watching is not the most effective method for identifying roost sites, and instead, diurnal roost 
surveys were proposed (see section 4.2 below). OEH agreed to this approach for microbat surveys on 
22 March 2013. 

The survey effort was aligned to both NSW (DEC 2004) and Commonwealth bat survey guidelines 
(DEWHA 2010). The final survey design was based on discussions with Michael Pennay (NSW EPA) 
and the authors personal experience (refer to section refer to Section 8.1 for qualifications and 
experience). The survey effort focused on areas of remnant vegetation, large trees, culverts and sites 
adjacent to water. Water bodies are also known as areas of high bat activity and are used for both 
foraging and as a drinking resource. 

WSP ecologists reviewed landscape aerial images to identify potential habitat within the construction 
zone and within a 10 kilometre buffer. Five sites within or adjacent to the proposed road realignment 
were selected for targeted survey. A further eight sites were selected outside of the construction 
footprint. 

A total of 13 sites were surveyed using traps, 12sites using bat detectors, 2 vehicle surveys were 
undertaken using bat detectors. 

4.2 Documentation of Survey effort and technique 

4.2.1 Bat Detector Surveys 

The use of a bat detector and sound analysis software allows experienced personnel to identify the 
bats to a genus or species level. The most common bat detector system used in Australia is the 
Anabat® system developed by Chris Corben. There has been an alternative unit introduced to the 
Australian market recently Wildlife Acoustics EM3®. Both make of detectors can record the level of 
bat activity at a given site. 

WSP deployed 2 Anabat detectors and 3 EM3’s bat detectors at 12 sites. Bat species and levels of 
activity were analysed each morning to assess the suitability of the site for trapping. 

Bat detectors were also deployed at The Rock, approximately 25 kilometres south of the proposal 
site. The site was selected to gain an understanding of the bat species that may occur on a regional 
scale. Two staff undertook a 1hour (2x detector hours) survey on foot using Anabat detectors. An 
EM3 was also deployed overnight. Figures 2, 3 & 4 show the location of the sites at which bat 
detectors were deployed. 

Two vehicle based bat detector surveys were also undertaken, a method used successfully by the 
author to monitor bat activity at a regional scale (Gration 2007a; Gration 2007b). The first survey 
transect was approximately 9 kilometres in length, beginning within the study site and terminating just 
south of the Wagga Wagga Central Business District. The second vehicle survey began at The Rock 
and terminated at the study site, a distance of 27 kilometres. 

23 



 

 

 

 
 

 

     
    

   

                   
         

              
                
               

  

     

                   
                  

                    
                    

                  
           

                
              

                
        

                    
      

              
                  

     

   

                   
                    

                  
                 

                  
                

        

   

              
                

    

   

                
                 

      

   

              
                

                  
                    
                
     

Bat detectors were deployed for a total of 17 bat detector nights. Bat detectors were also used to 
record the reference calls of four captured species. 

Note: Two of the targeted threatened species, Corben’s Longeared Bat and Southern Myotis, cannot 
be reliably identified from bat calls. The reporting of bat calls is consistent with the; Recommendations 
of the Australasian Bat Society Inc for reporting standards for insectivorous bat surveys using bat de
tectors (2003). 

4.2.2 Constantine Traps (Harp traps) 

Bat capture using harp traps rates reduce considerably at a site the longer a trap is deployed, as the 
animals learn of the existence of the trap, and avoid capture. For this reason traps were deployed for 
2 nights at each of the 13sites. This is in accordance with the Threatened Species Survey and 
Assessment: Guidelines for developments and activities (working draft) (DEC 2004). Bat traps were 
located at primary activity sites e.g. under large old trees, flyways in the form of vehicle / walking 
tracks, creeks, dams and culverts (refer Figures 2 & 3). 

Trapping sites for Corben’s Longeared Bat were located two kilometres north of the proposal site, in 
Pomingalarna Reserve (refer Figure 3). The vegetation in the reserve is typical of Corben’s Long
eared Bat preferred habitat of open dry forest. Traps were placed within the vegetation to take 
advantage of their foraging behaviour. 

A bat chirp board was attached to each bat trap. Bat chirp boards are an acoustic lure used to attract 
bats, potentially increasing capture rates. 

The breeding status of captured females was checked whilst recording the body measurements such 
as forearm length and weight. The nipple was checked as per Parnaby (1999) to assess if breeding 
had occurred this season. 

4.2.3 Mist Nets 

Mist nets consist of fine nylon netting that is held in tension between two poles. Mist nets are supplied 
in a range of standard lengths (6 metres, 12 metres and 18 metres). The height of the nets is divided 
into shelves; each with a loose pocket of netting that holds the trapped animals. Mist nets have a 
number of advantages; low cost, ease of erecting and portability; this is offset however by low capture 
rates in comparison to bat traps. Mist nets would only be deployed when the deployment of harp 
traps was not considered suitable. An abundance of suitable harp trap sites meant that the 
deployment of mist nets was not required. 

4.2.4 Roost Surveys 

Tree hollows, nest boxes (Silvalite Reserve and Redhill Road), decorticating bark and culverts were 
inspected during the day. Tree hollows and nest boxes were inspected by WSP’s accredited tree 
climber (Appendix B). 

4.2.5 Habitat Assessment 

The extent and quality of suitable habitat for each of the threatened microbats was assessed against 
the species profile criteria (OEH 2013) for each of the targeted species, with a particular focus on 
identifying important microbat habitat. 

4.2.6 Light Tags 

Chemiluminescent tags, commonly referred to as lighttags or glowsticks were attached to a number 
of bats to monitor movement and for recording voucher (reference) calls. Light tags consist of a 
flexible plastic capsule filled with cyalume and a glass vile filled reactant (refer Photograph 1 below). 
The light tag is attached with PVA glue to the fur on the chest of the microbat. Lighttags are regularly 
used for short term studies (1 night) to observe foraging behaviour, recording voucher calls and locate 
roost sites (Gration 2013). 
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Photograph 1  Light tag attached to bat 

4.2.7 Voucher (reference) Calls 

Attempts were made to record voucher calls of all species caught with the exception of Lesser Long
eared Bat and Southern Myotis. Calls cannot be differentiated between the Longeared species and, 
Southern Myotis. Due to the bats behaviour when released it is not always possible to record calls of 
a quality sufficient for use as a voucher call. 

4.2.8 Marking of Bats 

Each bat caught was marked with a nontoxic marker pen on the left forearm. The purpose of marking 
each bat was to identify recaptures and to confidently determine the total number of bats captured. 

4.2.9 Climatic Conditions 

Climatic conditions were near ideal for conducting bat surveys. Temperatures were in the high 20° C 
during the day with no rain and little to no wind during the evenings. Although overnight temperatures 
were mild, bat activity is generally high during late autumn to allow the animals to build up body fat for 
the winter. Table 1 provides the climatic conditions over the duration of the surveys. Weather 
observations are from Wagga Wagga AMO station. 

Table 1  Weather observations for Wagga Wagga 

Dates Min Max Rainfall Cloud 
temp temp (mm) cover 

(°C) (°C) (8th's) 

7/04/2013 11.1 26.1 0 2 

8/04/2013 10.5 27.1 0 7 

9/04/2013 11.4 26.8 0 2 

10/04/2013 10.8 27.2 0 2 

11/04/2013 10.2 27.7 0 5 

12/04/2013 16 27.9 0 1 
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4.3 Specific Survey requirements 

The DirectorGeneral’s survey requirements were to undertake targeted surveys for Corben’s Long
eared Bat, Eastern Bentwing Bat, Southern Myotis and Yellowbellied Sheathtail Bat. An integrated 
survey approach was deployed using a range of techniques. Table 2 below provides details for each 
of the techniques deployed and the relevant survey effort. 

Table 2  Summary of Bat Survey effort 

Technique No sites / 
units 

Effort per site Survey effort / comments 

Bat trapping 13 2 nights 26 trap nights 

Bat detectors* 6 

5 

1 

1 

1 

2 nights 

1 night 

60 minutes 

27 kilometres 

9.5 kilometres 

12 detector nights (144 hours) 

5 detector nights (60hours) 

60min walking transect (1hour) 

27km vehicle transect 

9.5km vehicle transect 

Roost 
inspections 

13 20 minutes 260 minutes 

Light tags 10bats N/A Light tags were attached as per WSP Standard 
Operating Procedures Manual (2011). 

Voucher calls N/A N/A 10 voucher calls attempted. Calls of 4 species 
were recorded as voucher calls 

* Rob Gration undertook all bat call analysis (Refer to Section 8.1 for qualifications and experience). 

* WSP has current ethics approval and relevant scientific licences to undertake all survey techniques described. 

Please note: Trip lines were not deployed for Myotis. Myotis are a water foraging species and as a 
consequence they are very adept at negotiating obstacles in, on and above the water whilst foraging. 
Myotis are readily caught in harp traps if traps are correctly placed. 
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4.4 Survey Results

Two of the four targeted threatened species were recorded in the study area via capture and call 
identification the Southern Myotis and the Yellow bellied Sheathtail Bat. A third threatened species 
that was not included in the DGR’s was potentially recorded during bat detector surveys; the Little 
Pied Bat. 

4.4.1 Trapping 

Harp traps captured 111 individuals (including two recaptures) comprising 8 species. Of these, 28 
were females which had bred in the preceding breeding season. Breeding in the preceding is 
ascertained by looking at the size (larger than nonbred), callousing and lack of fur around the nipple. 
The details of the species caught are provided in Table 3  Trapping results. 

Table 3  Trapping results 

Site ID Species No Conservation 

Status 

Comments 

HA1 

Lesser Longeared Bat 5 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

Large Forest Bat 2 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

Chocolate Wattled Bat 3 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

Southern Forest Bat 1 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

HA2 

Lesser Longeared Bat 1 Protected 

(NPW Act) 

HA3 Trap was placed in road culvert 
1st night and in creek bed 2nd 
night 

Lesser Longeared Bat 10 Protected 

(NPW Act) 

Gould’s Wattled Bat 3 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

Chocolate Wattled Bat 2 Protected 

(NPW Act) 

HA4 

Gould’s Wattled Bat 6 Protected 

(NPW Act) 

Lesser Longeared Bat 3 Protected 

(NPW Act) 

Chocolate Wattled Bat 11 Protected 

(NPW Act) 
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Site ID Species No Conservation 

Status 

Comments 

Little Forest Bat 1 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

Large Forest Bat 4 Protected 

(NPW Act) 

Southern Forest Bat 1 Protected 

(NPW Act) 

Southern Freetail Bat 1 Protected 

(NPW Act) 

Previously recorded in Wagga 
region 

HA5 

Gould’s Wattled Bat 10 Protected 

(NPW Act) 

Chocolate Wattled Bat 1 Protected 

(NPW Act) 

Large Forest Bat 1 Protected 

(NPW Act) 

Southern Forest Bat 1 Protected 

(TSC Act) 

Southern Myotis 1 Vulnerable 

(TSC Act) 

Previously recorded north of the 
study site. Caught next to isolated 
dam adjacent to Olympic highway 
and road realignment. 

HA6 

Lesser Longeared Bat 3 Protected 

(NPW Act) 

Chocolate Wattled Bat 6* Protected 

(NPW Act) 

Large Forest Bat 1 Protected 

(NPW Act) 

Gould’s Wattled Bat 1 Protected 

(NPW Act) 

Little Forest Bat 3 Protected 

(NPW Act) 

HA7 

Large Forest Bat 10 Protected 

(NPW Act) 

Chocolate Wattled Bat 1 Protected 

(NPW Act) 

Lesser Longeared Bat 1 Protected 

(NPW Act) 

Project number: 38370 
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Site ID Species No Conservation 

Status 

Comments 

Gould’s Wattled Bat 2 Protected 

(NPW Act) 

Little Forest Bat 2 Protected 

(NPW Act) 

Southern Forest Bat 1 Protected 

(NPW Act) 

Southern Freetail Bat 1 Protected 

(NPW Act) 

HA8 

Little Forest Bat 1 Protected 

(NPW Act) 

HA9 

Southern Forest Bat 1 Protected 

(NPW Act) 

Chocolate Wattled Bat 1 Protected 

(NPW Act) 

Lesser Longeared Bat 1 Protected 

(NPW Act) 

HA10 

No captures N/A 

HA11 

Lesser Longeared Bat 1 Protected 

(NPW Act) 

Chocolate Wattled Bat 2 Protected 

(NPW Act) 

HA12 

No captures N/A 

HA13 

Lesser Longeared Bat 3* Protected 

(NPW Act) 

* = incudes 1 recapture 

4.4.2 Bat Call Analysis 

Bat detectors recorded 5637 bat calls of which, 389 (7 percent) were identified to a species level; 
1133 (20%) to call complex and the balance poor calls (73 percent). Detectors recorded three 
species that were not caught in traps; the Yellowbellied Sheathtail Bat, Whitestriped Freetail Bat and 
Little Pied Bat (potentially). Those calls assigned to a call complex do not have the key identifying 
attributes required to identify to a species level. In this scenario they are classified to a genus level or 
multiple genus / species that have similar calls. Voucher calls were recorded of four species, Gould’s 
Wattled Bat, Chocolate Wattled Bat, Large Forest Bat and Little Forest Bat. 
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A summary of bat calls recorded is provided in Table 4 below. Statistical analysis of calls is provided 
in Appendix A. A copy of the call image of the species identified is provided in Appendix B. 

Table 4  Bat Call Analysis results 

Site 
ID 

Species No 
of 
Calls 

Conservation 
Status 

Comments 

HA1 

Calls could not be identified 
to species or call complex 

N/A N/A Poor quality calls, not 
suitable for analysis 

HA2 

Forest Bat call complex 14 Protected 

(NPW Act) 

HA3 

Chocolate Wattled Bat 3 Protected 

(NPW Act) 

Certainty rating – definite 

Large Forest Bat 1 Protected 

(NPW Act) 

Certainty rating – definite 

Chocolate Wattled Bat / 
Freetail Bat call complex 

1 Protected 

(NPW Act) 

Longeared Bat / Southern 
Myotis 

1 Protected 

(NPW Act) 

Forest Bat call complex 41 Protected 

(NPW Act) 

HA4 

Whitestriped Freetail Bat 6 Protected 

(NPW Act) 

Certainty rating – definite 

Gould’s Wattled Bat 3 Protected 

(NPW Act) 

Certainty rating – definite 

Chocolate Wattled Bat 5 Protected 

(NPW Act) 

Certainty rating – definite 

Large Forest Bat 2 Protected 

(NPW Act) 

Certainty rating – definite 

Southern Freetail Bat 1 Protected 

(NPW Act) 

Certainty rating – definite 

Chocolate Wattled Bat / 
Freetail Bat call complex 

3 Protected 

(NPW Act) 

Longeared Bat / Southern 
Myotis call complex 

1 Protected 

(NPW Act / TSC 
Act) 

Forest Bat call complex 109 Protected 

(NPW Act) 
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Site 
ID 

Species No 
of 
Calls 

Conservation 
Status 

Comments 

HA5 

Whitestriped Freetail Bat 3 Protected 

(NPW Act) 

Certainty rating – definite 

Gould’s Wattled Bat 44 Protected 

(NPW Act) 

Certainty rating – definite 

Chocolate Wattled Bat / 
Freetail Bat call complex 

1 Protected 

(NPW Act) 

Longeared Bat / Southern 
Myotis call complex 

1 Protected 

(NPW Act / TSC 
Act) 

Forest Bat call complex 15 Protected 

(NPW Act) 

HA6 

Not applicable Detectors not deployed at 
this site due to proximity to 
site HA7. 

HA7 

Yellowbellied Sheathtail Bat 1 Vulnerable 

(TSC Act) 

Certainty rating – definite 

Little Pied Bat * 6 Vulnerable 

(TSC Act) 

Certainty rating –possible 

Whitestriped Freetail Bat 9 Protected 

(NPW Act) 

Certainty rating – definite 

Gould’s Wattled Bat 12 Protected 

(NPW Act) 

Certainty rating – definite 

Chocolate Wattled Bat 19 Protected 

(NPW Act) 

Certainty rating – definite 

Large Forest Bat 230 Protected 

(NPW Act) 

Certainty rating – definite 

Southern Freetail Bat 4 Protected 

(NPW Act) 

Certainty rating – definite 

Little Forest Bat 21 Protected 

(NPW Act) 

Certainty rating – definite 

Chocolate Wattled Bat / 
Freetail Bat call complex 

1 Protected 

(NPW Act) 

Longeared Bat / Southern 
Myotis call complex 

1 Protected 

(NPW Act / TSC 
Act) 

Forest Bat call complex 919 Protected 

(NPW Act) 

HA8 

Forest Bat call complex 4 Protected 

(NPW Act) 
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Site 
ID 

Species No 
of 
Calls 

Conservation 
Status 

Comments 

HA9 

Calls could not be identified 
to species or call complex 

N/A N/A Poor quality calls, not 
suitable for analysis 

HA10 

Chocolate Wattled Bat 1 Protected 

(NPW Act) 

Certainty rating – definite 

HA11 

Calls could not be identified 
to species or call complex 

N/A N/A Poor quality calls, not 
suitable for analysis 

Calls could not be identified 
to species or call complex 

N/A N/A Poor quality calls, not 
suitable for analysis 

HA12 

Whitestriped Freetail Bat 3 Protected 

(NPW Act) 

Certainty rating – definite 

Forest Bat call complex 7 Protected 

(NPW Act) 

HA13 

Whitestriped Freetail Bat 3 Protected 

(NPW Act) 

Certainty rating – definite 

Southern Freetail Bat 1 Protected 

(NPW Act) 

Certainty rating – definite 

Project number: 38370 
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5 Assessment of likely impacts on threatened 
species and populations and ecological 
communities 

GHD (2012) has addressed direct, indirect and cumulative impacts of the proposal on a range of 
faunal groups and undertook an assessment of significant impacts that included threatened bats. 
Although WSP concur with the conclusions of GHD on the potential impacts on bats, WSP has 
reassessed five threatened microbat species based on results of recent surveys. 

The removal of BoxGum Woodland for the proposal will entail the loss of 788 trees, 30 of which that 
that have a DBH (diameter at breast height) greater than 40cm and the potential to provide roosts in 
the future. A further 13 tree have hollows that are likely to support tree roosting bats (GHD 2012). 

Recent research also acknowledges that there are a range of indirect impacts that can alter habitat 
use, three of which directly relate to microbats; lack of vegetation continuity along a commuting route, 
lighting and noise (Bennett and Zurcher 2013; Gleeson and Gleeson 2012). 

Burnett and Zurcher’s (2013) research in the US concluded that the structure of vegetation along the 
commuting route of a bat dictates if the animals will avoid or cross a road. Bats will avoid crossing a 
road if the gap in vegetative continuity is greater than 2 metres, this is substantially less than the 
width of most roadways. This has the potential to impact on connectivity between foraging and 
roosting habitat. Their research also found that bats responded to vehicle noise from as far as 40m 
away. When noise thresholds increased to a level of approximately 88 dB, bats responded by turning 
away from the noise. 

Threlfall (2012) provides an example of research on the impacts of urban lights on foraging behaviour 
of bats in Cumberland State Forest. This research indicates that the impact of artificial lights is likely 
to be species specific; Gould’s Longeared Bat avoided lit areas where as Gould’s Wattled Bat would 
spend time foraging at lights. 

5.1 Assessment of species likely to be affected 

Two of the four threatened bat species considered likely to present within the study area were 
recorded during the current survey, the Southern Myotis and Yellowbelied Sheathtail Bat. A third 
threatened species, the Little Pied Bat was also potentially recorded within the study area during bat 
detector surveys. 

We note that both GHD (2012) and DECC (2008) make reference to the Little Pied Bat Chalinolobus 
picatus (vulnerable, TSC Act) as likely to occur but it was not included as a targeted species in the 
DGR’s. WSP has included Little Pied Bat in the species description below as it was potentially 
recorded during the current surveys. 

5.1.1 Eastern Bentwing Bat 

The Eastern Bentwing Bat (Photograph 2) has a domed head similar to the Gould’s Wattled Bat but 
unlike that species, does not have an obvious change in fur colour on the head. The fur is typically 
dark brown on the upper parts of the body and grey brown underneath. The forearm is 4351mm in 
length with a mean weight of 14.6g. The name bentwing refers to the terminal phalanx on the 3

rd 

finger being 34 times as long as the 2
nd 

phalanx, this is most obvious when the wings are folded. 
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Photograph 2  Eastern Bentwing Bat (Photo: R. Gration) 

Distribution and habitat 

The Eastern Bentwing Bat is distributed along the coast of southern Queensland and New South 
Wales to central Victoria. In NSW it has been recorded inland to Wagga Wagga in the south and 
southeast of Goondiwindi in the north. Foraging is typically undertaken in areas where native 
vegetation and / or water are present. 

Diet & foraging 

Bentwings are a fast flying bat feeding above the canopy on moths and beetles. 

Roost 

Eastern Bentwing Bats are obligate subterranean roosting species. They use a variety of 
subterranean roosts including caves, mineshafts, culverts and aqueducts. Each of the roost may 
serve a specific purpose as either a winter roost, staging or maternity roost. Only females are found at 
maternity roosts (Churchill 2009; Menkhorst & Knight 2011; OEH 2013; Parnaby 1999). 

Likelihood of presence 

The roosting requirements for Eastern Bentwing Bats is quite specific, they are an obligate 
‘underground’ roosting species. They are known to use tunnels, stormwater drains, bridges and 
culverts as an occasional roost. These roosts are typically located in areas where permanent roosts 
are known to occur. Pennay et al (2011) noted that this species is regularly found along the east coast 
and the Great Dividing Range in NSW. 

There is some doubt about the BioNet record within the study area for Eastern Bentwing Bat based 
on call alone. This doubt follows a review of the distributions and status of the bat fauna of New South 
Wales and Australian Capital Territory (Pennay et al 2011), discussions with colleagues experienced 
in undertaking bat surveys (Michael PennayNSW EPA; Craig Grabham and Leigh MaloneyGHD) 
and the author’s experience. Since this record was entered into the database, much has been learnt 
about bat calls and the similarity of call characteristics between species. The calls of Eastern Bent
wing Bat and Large Forest Bat are very similar in shape and call frequency this was not known in 
2002. Based on the author’s experience trapping, recording and undertaking bat call analysis in NSW 
and Victoria, the call is more likely to be that of a Large Forest Bat rather than Eastern Bentwing Bat. 

Trapping over four trap nights at the location of the database record and the adjacent areas of high 
bat activity did not capture the Eastern Bentwing Bat. 

Assessment of likely impacts 

In the absence of suitable subterranean roosting habitat (based on roost searches) and the lack of the 
capture of Eastern Bentwing Bat, the author is of the opinion that Eastern Bentwing Bat is unlikely to 
occur within the study area. Therefore an assessment of significance under s5.A of the EP&A Act is 
not required. 
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5.1.2 Corben’s Longeared Bat 

The southeastern form of the Greater Longeared Bat, was recognised as a subspecies of 
Nyctophilus timoriensis until 2009. Parnaby’s (2009) taxonomic studies recognised the Southeastern 
form as a full species naming it, Nyctophilus corbeni. 

Corben’s Longeared Bat is noticeably larger than the more common Lesser Longeared Bat 
Nyctophilus geoffroyi but similar in size to Gould’s Longeared Bat Nyctophilus gouldi. They are 
thickset bat with ears approximately 3 centimetres long and a body length of 57 centimetres long. 
Forearm length is up to 49 millimetres. Like most microbats the females are heavier than the males, 
mean weight is 16.2 grams for females and 13.5 grams for males 

Photograph 3  Corben’s Longeared Bat (Photo: R. Gration) 

Distribution and habitat 

Corben’s Longeared Bat is confined to the inland drier regions of Queensland NSW and Victoria. Its 
distribution roughly coincides with the Murray Darling Basin. Preference is for dry forest vegetation 
such as semiarid woodland and shrublands comprising of mallee, buloke, box / ironbark and cypress 
pine with a well formed understorey. 

Diet and foraging 

Typical of longeared bats, it forages in cluttered environments under the canopy gleaning insects 
from the foliage and the ground. 

Roost 

Corben’s Longeared Bats’ are a solitary roosting species found in tree hollows, under bark and in 
woody crevices (Churchill 2009; Menkhorst & Knight 2011; OEH 2013; Parnaby 2009). 

Likelihood of presence 

Although there is a record of Corben’s Longeared Bat 24 kilometres south of the site at The Rock, it 
dates back to 1994. The author has doubts over its identification, as Gould’s Longeared Bat is very 
similar in appearance to Corben’s Longeared bat. 

Potential habitat for Corben’s Longeared bat is limited to Pomingalarna Reserve 4 kilometres to the 
north of the study area. The Wagga Wagga Hills Open Forest vegetation community within 
Pomingalarna Reserve is more typical of Corben’s Longeared Bat’s preferred habitat. The 
overstorey consists of White Cypress Pine Callitris glaucophylla, White Box Eucalyptus albens and 
Blakelys Red Gum E. blakelyi. It was noted that there was a lack of old large old trees and 
decorticating bark suitable for roosting (refer to photograph 4). 

Traps were set up within the vegetation (as opposed to flyways) to take advantage of the foraging 
behaviour of Corben’s Longeared Bat. Only Lesser Longeared Bat, a member of the same genus 
was caught, it is the author’s experience that Corben’s Longeared Bat is readily caught, in areas 

where they are known to be present. 

35 



 

 

 

 
 

 

     
    

   

 
                         

               
                

      

       

                  
             

   

                 
             

                    
                  
                    

                  
           

 
                   

Photograph 4  Typical structure and age class of overstorey at Pomingalarna Reserve 

Based on the outcomes of the targeted surveys and the current known distribution and habitat 
requirements of Corben’s longeared Bat in NSW, it is considered unlikely to occur within the study 
area and adjacent areas. 

Assessment of likely impacts 

Due to the fact that Corben’s longeared Bat is unlikely to occur within the study area, an assessment 
of significance under s5.A of the EP&A Act is not required. 

5.1.3 Yellowbellied Sheathtail 

The Yellowbellied Sheathtail Bat is a large bat measuring up to 9cm in body length and weighing 
between 3060g, the forearm length can measure between 6682mm. This species is easily 
distinguished by its dark fur on the upper parts of the body and pale white / yellow chest and belly. 
The males have well developed throat pouches. They fly and forage above the canopy and as a result 
they are rarely caught in traps. They have an audible call that does not require the use of a bat 
detector but are more readily recorded with the use of a bat detector. Yellowbellied Sheathtail Bat is 
also the only microbat known to carry the Australian Bat Lyssavirus. 

Photograph 5  Yellowbellied Sheathtail Bat (Photo: L. Lumsden) 
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Distribution and habitat 

Yellowbellied Sheathtail Bat is widely distributed across northern Western Australia, Northern 
Territory, Queensland, New South Wales and northeastern South Australia. They are believed to be 
a summer / autumn vagrant in southwestern NSW, southern Victoria and southeastern South 
Australia. 

Diet & foraging 

Yellowbellied Sheathtail Bat is a fast flying bat capturing moths and beetles above the canopy. It is 
believed to defend an aerial territory. 

Roost 

Yellowbellied Sheathtail Bat roost in tree hollows as individuals or in small groups. In the absence of 
suitable tree roosts, the species will use the burrows of ground dwelling mammals (Churchill 2009; 
Menkhorst & Knight 2011; OEH 2013). 

Likelihood of presence 

Yellowbellied Sheathtail Bat was recorded with a bat detector within the study area at site HA7 (refer 
to Figure 2). The timing of this record is consistent with the view that this species is a summer / 
autumn vagrant in this region. 

Assessment of likely impacts 

WSP agrees with the conclusion of GHD’s (2012) significance assessment that the removal of hollow 
bearing trees and vegetation has the potential to impact on the life cycle of Yellowbellied Sheathtail 
Bat. Yellowbellied Sheathtail are a fast flying species likely to be capable of travelling long distances. 
They are considered a vagrant to the region and are uncommon and this would suggest that the 
habitat and / or climate in the region may discourage permanent habitation in the region. In light of 
this scenario, WSP agrees with GHD’s assessment that the impact of tree removal is considered not 
likely to be significant due to the presence of alternative habitat both within the study area and 
regionally. Therefore an assessment of significance under s5.A of the EP&A Act is not required. 

5.1.4 Southern Myotis (Largefooted Myotis) 

Southern Myotis have large feet, 812 millimetres length, with long claws and thumbs. The calcar (a 
bony projection in the tail membrane) runs from the ankle to 2/3 of the way to the tail. The calcar is 
believed to stop the tail from dragging in the water when foraging. The forearm is between 36 
and41mm in length and the species weighs between 5 grams and 10.5 grams. The fur colour can 
vary depending on geographic location. They are typically greybrown on the upper body and grey 
underneath. 

Photograph 6  Southern Myotis (Photo: R. Gration) 
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Distribution and habitat 

They are distributed on coastal and subcoastal regions in the west Kimberly, northern and eastern 
Australia and the lower reaches of the Murray River. Myotis require specialist habitat in the form of 
water bodies suitable for foraging. Intact riparian vegetation is also a requirement. 

Diet & foraging 

Southern Myotis forage mostly over water catching insects and small fish. They are a habitat special

ist using their large feet and long claws to catch insects and small fish on the surface of the water. 

Roost 

Southern Myotis will also use subterranean roosts in the form of mines, tunnels, drains, bridges and, 
tree hollows, their roosts are always located close to water. They roost in groups between 10~15 
(Campbell 2009; Campbell et al 2009; Churchill 2009; Gration 2013b; Menkhorst & Knight 2011; OEH 
2013). 

Likelihood of presence 

A Southern Myotis was caught in a trap within the study area at site HA5 (refer to Figure 6). The 
capture of this species at the study area was unexpected. Southern Myotis are known to be closely 
associated to coastal regions, permanent and / or slow moving waterways with intact riparian 
vegetation. Habitat suitable for Myotis at permanent water bodies takes the form of a reservoir or 
large dam where there is an inflow of water from a creek, river or aqueduct (Gration 2013b). The dam 
where the individual was caught is considerably smaller than those normally associated with Myotis 
and lacks a permanent water supply. Vegetation around the dam was limited to immature trees. The 
creek adjacent to the dam is ephemeral and no water was present at the time of the surveys. 

Assessment of likely impacts 

As was the case with the Yellowbellied Sheathtail Bat, WSP agrees with the conclusion of GHD 
(2012) that the removal of hollow bearing trees and vegetation has the potential to impact on the life 
cycle of Southern Myotis. Campbell’s (2009) research found that Myotis displayed variable roosting 
preferences e.g. cavities in aqueducts and hollow bearing trees, however roost selection was based 
on proximity to water. If the dam at this site is regularly being used for foraging by Myotis, this would 
indicate that a roost is located close by. If this is the case, the impact of tree removal is likely to be 
greater on Myotis than for any of the other species recorded within the study area. 

It is noted that there is only one tree scheduled for removal within close proximity (100m) to the dam. 
The loss of this tree can be compensated by the installation of bat boxes and as a consequence an 
assessment of significance under s5.A of the EP&A Act is not required. 
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5.1.5 Little Pied Bat 

The Little Pied Bat is a member of the Chalinolobus (wattled) genus. It is a small bat and is similar in 
size to forest bats, weighing between grams and 7 grams with a forearm length between 32 
millimetres and 36 millimetres. The fur is glossy black over its entirety with the exception of an 
obvious white strip under the wings forming a V in the pelvis. 

Photograph 7  Little Pied Bat (Photo: R. Gration) 

Distribution and habitat 

The Little Pied Bat is confined to open dry forests, mulga woodland, mallee and chenopod scrublands 
in northeastern South Australia, Inland NSW and Central and southern Queensland. 

Diet & foraging 

Very little is known about its behaviour but it is believed to feed on months and flying insects. 

Roost 

Little Pied Bat will roost in caves, rocky outcrops, mines, tree hollow and abandoned buildings 
(Churchill 2009; Menkhorst & Knight 2011; OEH 2013). 

Likelihood of Presence 

Little Pied Bat was potentially recorded with a bat detector within the study area at site HA7 (refer to 
Figure 2). This potential record is outside of the Little Pied Bat’s acknowledged range. The nearest 
records are 150 kilometres to the northwest and 220 kilometres to the north. Large Forest Bats will 
produce doublet calls, without an alternating frequency, that can look similar to Little Pied Bat (Dr 
Brad Law, pers comm, 24 April 2013). On this basis, it is difficult to conclusively determine presence, 
and the precautionary principle has been applied. 
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Assessment of likely impacts 

WSP agrees with the significance assessment of GHD (2012) that the removal of hollow bearing trees 
and vegetation has the potential to impact on the life cycle of Little Pied Bat, assuming this species is 
present. However, the impact of tree removal is unlikely to be significant given the extent of 
alternative roosts and habitat. 

5.2 Discussion of Local and Regional Abundance 

Due to the cryptic behaviour of bats and the long distances they are capable of flying, surveying 
presents challenges for recording abundance at a regional level. Experienced bat biologists can 
readily capture and / or record common species, as was the case for the study area. This information 
however only provides a measure of abundance locally unless surveys are undertaken concurrently at 
a regional scale. 

Threatened bat species are not readily caught or recorded. This implies they are not common or 
abundant, however there are exceptions to this. Some threatened species can be abundant at local 
scale if their preferred habitat is also abundant. Two such examples are Eastern Bentwing Bats and 
Southern Myotis. 

The Eastern Bentwing Bat is an obligate, colonial roosting species that relies on subterranean roosts. 
Eastern Bentwing is known to use occasional roosts in the form of tunnels, mines and culverts when 
migrating and foraging. These roosts may consist of a few to a 100 individuals (Hall and Richards 
2003). Maternity and winter roosts typically consist of many 100’s or 1,000’s of individuals. The lack of 
suitable roosts in the Wagga region is a limiting factor for Eastern Bentwing Bat to be present at the 
local and regional level. 

Myotis are an aquatic habitat specialist confined to waterways with intact riparian vegetation. Myotis 
would be expected to be relatively abundant at both a local and regional scale along the 
Murrumbidgee River and its tributaries. 

Yellowbellied Sheathtail Bat and Little Pied Bat are not likely to be abundant at either a local or 
regional scale. 

5.2.1 Discussion of other known local populations 

A review of the relevant databases indicates that four of the five threatened species described above 
are scattered in abundance at a local and regional scale (Refer to Appendix E database records). 

For the reasons previously described, WSP is of the opinion that two species recorded (Corben’s 
Longeared Bat and Eastern Bentwing Bat) within the study area or within a 30km radius, are unlikely 
to occur regularly. Both of these species are not well represented in the databases at a local and 
regional scale, this is considered an artefact of a lack of suitable habitat to support these species. 
There is one record for Little Pied Bat approximately 150 kilometres to the northeast and 230 
kilometres to the northwest of the study area. 

The Yellowbellied Sheathtail Bat was recorded during the current surveys, however it is considered a 
vagrant to the site. The nearest record to the study area is 97 kilometres west (October 2008) and 55 
kilometres northeast west (March 2000) of Wagga Wagga. 

On the basis of a review of database records, consultation with Dr Brad Law (NSW DPI) and Michael 
Pennay (NSW EPA) and the results of the WSP surveys, local populations of Yellowbellied 
Sheathtail Eastern Bentwing Bat, Corben’s Longeared Bat and Little Pied Bat are considered 
unlikely. 

Southern Myotis has previously been recorded 7 kilometres north of the study area on the 
Murrumbidgee River (GHD 2012), WSP caught a male at the study site. A local population is 
considered likely to occur on the Murrumbidgee River but it is unclear how many individuals are likely 
to be in the study area given the lack of preferred habitat. 
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5.2.2 Discussion of habitat utilisation 

The current surveys targeted areas known to be focal points for bat foraging, drinking, roosting and 
commuting. Habitat utilisation can be species specific, but generally important habitat for microbats 
includes: 

■ water bodies rivers, streams, reservoirs and dams for: 

• commuting, foraging and drinking 

■ vegetation type and structure for: 

• foraging 

■ large old trees with hollows, fissures and decorticating bark for: 

• roosting and foraging 

■ Small cleared areas within larger patches of vegetation for: 

• foraging 

■ vehicle and walking tracks, rivers and creeks for: 

• commuting (flyways) and foraging 

■ human constructed structures tunnels, culverts, buildings and bridges for: 

• roosting, breeding and foraging. 

Generally, microbats can vary their specific roost requirements, however the threatened species 
surveyed typically have specific habitat requirements for breeding, foraging and / or roosting. Climatic 
conditions are also another important indicator of the likely presence of a threatened species. 

The roost searches undertaken by WSP did not find any bats utilising structures within the study area. 
WSP conducted searches of road culverts, storm water aqueducts and nest boxes. When accessible, 
tree hollows and decorticating bark were inspected. An internal inspection of the Olympic Highway 
Rail Bridge at Kapooka was not undertaken due to the OHS risks associated with working within the 
rail protection zone. An external examination of the bricks with binoculars indicated there were very 
few cracks and the pointing of the bricks was in good condition. Roosting potential under the bridge is 
unknown. 

Trees with overhanging branches were a focal point for bat utilisation. Three traps (refer to appendix 
C, Photographs, HA1, HA4 & HA6) were placed under mature trees, and these traps caught 54 (49 
percent) of the 111 bats captured. Two traps placed next to dams (refer to Appendix C, Photographs 
HA5 & HA7), one of which was also under mature tree caught 32 (29 percent) bats. The Southern 
Myotis was caught in a trap placed on the bank of a dam with a chirpboard attached. The traps placed 
in the road culvert (Red Hill Road) and stormwater tunnel (under the rail track) caught 12 bats (11 
percent), 11 of the captures were in the Red Hill Road culvert. The balance of the 13 captures (11 
percent) occurred in traps targeting Corben’s Longeared Bat in dense understorey vegetation. 

Habitat utilisation was to be expected, with large old trees and dams a focal point for activity. There 
was no evidence of roosting in human made structures. Although roost searches failed to find bats in 
large old trees with hollows and under decorticating bark, they are likely being used as roosts. The 
dams scattered within the study area are important for both foraging and drinking. The culvert under 
Red Hill Road and the creekline leading into it appear to be important for commuting under the road. It 
is also the authors’ experience that culvert expansion joints can be used for roosting by Southern 
Myotis and Eastern Bentwing Bat. The authors experience with Eastern Bentwing Bats using 
culverts is that they are not present in large numbers and use culverts as occasional roosts. 

5.2.3 Description of Vegetation 

GHD (2012) undertook vegetation surveys using the Random Meander Method (Cropper 1993) in 
conjunction with transects and quadrats. An assessment of the quality of vegetation communities was 
undertaken using the Bio banking Assessment Method (DECC 2009). 
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The quality and extent of the vegetation across the study area varied. The vegetation in Silvalite 
Reserve was more intact, of greater extent and consisted of more mature vegetation than the 
adjacent Planning Agreement Area. 

GHD (2012) identified 120 species of plants consisting of 71 native species and 49 introduced 
species. Native overstorey consisted of; White Box Eucalyptus albens, Blakely’s Red Gum E. blakelyi, 
Longleaved Box E. goniocalyx, Red Stringybark E. macrorhyncha and Mugga Ironbark E. 
sideroxylon. Five species of wattle were present as understorey; Cootamundra Wattle Acacia 
baileyana, Silver Wattle A. dealbata, Green Wattle A. deanei, Kangaroo Thorn A. paradoxa and 
Golden Wattle A. pycnantha. Native ground cover species included; Red Grass Bothriochloa macra, 
Austrostipa spp., Dichelachne spp., Dianella spp. and Golden Everlasting Xerochrysum bracteatum. 
Six weeds classified as noxious species were recorded 

Small Purplepea Swainsona recta habitat was considered as potentially occurring within the study 
area. Targeted survey’s undertaken by GHD (2012) and ngh environmental (2011) failed to find any 
evidence of its presence. Both these studies concluded that no threatened flora species are present in 
the study area. 

5.2.4 Discussion of Corridors 

An assessment of vegetation connectivity and corridors was undertaken by GHD (2012) using the 
method prescribed by DEC (2009). 

A review of the extent of native vegetation clearance in the Murrumbidgee Catchment Management 
Authority region concluded that the clearing of the Wonga Hills and Ranges landscape constituted 85 
percent clearance of native vegetation. As per DEC (2005), vegetation is considered overcleared if 
70 percent or more has been removed. At a local scale, vegetation clearing is estimated to be 8090 
percent of original cover within a 2 kilometre radius of the study site. Notwithstanding the extent of 
loss of vegetation, the landscape value was estimated as ‘high’ using the DEC (2009) landscape 
value criteria. 

Bats are known to be able travel considerable distances (sixseven kilometres) from their roost to 
forage (Lumsden 2002a & 2002b). Unlike terrestrial species, they do not have the same constraints 
for movement and the concept of connectivity in the form of ‘stepping stones’ (Bennett 1998) is more 
applicable. The concept of ‘stepping stones’ takes into account fauna that can move greater distances 
over fragmented landscapes between its foraging, resting and breeding sites. 

There are a number reserves within flying distance of the study area; Silvalite Reserve abutting the 
study area to the north, Pomingalarna Reserve two kilometres to the north, Kapooka Military Area 500 
metres to the west and Gregadoo Hills 5 kilometres to the east (100 hectares). There is also good 
connectivity on road reserves and private land to the south connecting to The Rock and Livingstone 
National Park. The combination of vegetation, dams and channels linking north to the Murrumbidgee 
River provides some habitat connectivity for Southern Myotis. 

5.3 Assessment of Habitat 

On the basis of bat surveys, habitat utilisation was concentrated at large trees, dams and the road 
culvert. Habitat utilisation can therefore imply the value of habitat at a site for a given species or suite 
of species. The areas of vegetation scheduled for removal in the PAA lacks the spatial complexity and 
variety of age classes of Silvalite Reserve and the upper slopes of the PAA. 

A spatially complex vegetation structure with varying vegetation age classes ensures a range of prey 
to cater for differing foraging preferences of different species of bat. Hollow bearing trees, stags and 
trees with decorticating bark are extremely important to bats for roosting. Depending on the species, 
season (breeding / birthing) and weather conditions, roost selection is based on the thermal quality of 
the roost. For example outside of the birthing season, Lesser Longeared bats prefer to roost under 
bark (Lumsden 2002a). With the exception of the Eastern Bentwing Bat and to a lesser degree the 
Southern Myotis, the threatened bats targeted for survey require tree hollows and / or decorticating 
bark as their primary roost. These roosts are typically associated with large old trees and stags. 
GHD (2012) estimated that 13 hollow bearing trees with 72 hollows of various size will be removed 
along with 74 habitat trees. 
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The capture results support the view that the combination of large old trees and dams has high 
habitat value for bats. 

5.3.1 Distribution and Condition of Regional Habitats 

There are a number of reserves and areas of remnant vegetation within nightly commuting range of 
the study site; Silvalite Reserve (60 hectares), Pomingalarna Reserve (225 hectares), Kapooka 
Military Area (200 hectares) and Gregadoo Hills (100 hectares) and vegetation along the 
Murrumbidgee River and tributaries in the region. The condition of the habitat varies, but is likely to 
support populations of threatened bats that are known to occur in the region. 

5.4 Description of Feasible Alternatives 

RMS undertook ecological studies options analysis studies to identify the route of least ecological 
impact whilst ensuring they meet safety and design requirements. The consideration of the two route 
options was put forward to various stakeholders including: Wagga Wagga City Council, community 
members and the transport industry (RMS 2011). After extensive consultation with stakeholders and 
acknowledgment of the regional importance of the proposed road infrastructure, it was deemed that 
there was no other feasible alternative. 

6 Impact Amelioration 

6.1 Description of Ameliorative Measures 

Route selection was based on a range of criteria including minimising the environmental impacts of 
the realignment. The current proposal including the concept design has been undertaken in line with 
the following amelioration policy: 

■ minimise impacts on habitat through the planning process 

■ mitigate impacts on habitat, through the use of a range of amelioration measures 

■ offset unavoidable residual impacts. 

6.1.1 Longterm management, Compensatory Strategies and ongoing Monitoring 

GHD (2012) and RTA (2011) provide a range of management strategies and compensatory 
requirements aimed at minimising the impacts of the proposal pre, during and post construction. Bat 
specific strategies and ongoing monitoring not covered in the above documents are provided below. 

Threlfall (2012) recommends a number of strategies that can be deployed to minimise the impact of 
lights on bat foraging activity: 

■ installation of shields to direct illumination thus reducing light spillover into adjacent habitat 

■ installation of lights as close as feasibly possible to the ground 

■ use of low pressure lights with longer wave lengths i.e. in the orange or red colour spectrum 

■ increases in tree and shrub cover as a buffer to reduce light penetration. 

Habitat restoration is also recommended by Burnett and Zurcher (2013) as an effective measure to 
overcome the impacts of noise and gaps in habitat connectivity for bats. They suggest that overstorey 
trees with interconnecting canopies can improve connectivity for bats. 

The dams across the study area are a focal point for bat activity, the dam (HA5) where the Southern 
Myotis was caught will be retained (Francis, D. 2013 pers comm., 22 October). A reduction of water 
quality is acknowledged as affecting the available food resources for Southern Myotis (OEH 2013). 
Sediment and contaminates from construction activities and once the road is operational will be 
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restricted from entering water ways including the dams through the installation of sediment basins for 
stormwater retention and water quality management (Francis, D. 2013 pers comm., 22 October). 

The installation of nest boxes is acknowledged by GHD (2012) and RTA (2011) as an important 
compensatory strategy. Expanding further on the use of nest boxes, the type and thickness of 
construction material can influence occupation. WSP have installed nest boxes made of 19 millimetre 
recycled plastic. The plastic is rated to have a 40 to 50year life span up to 4times as long as 
traditional timber boxes, and requires less maintenance. WSP would recommend that all next boxes 
are constructed of UV resistant recycled plastic. 

Lumsden (2005) undertook radio tracking studies into the roost selection habits of Lesser Longeared 
Bat. These studies concluded that 40 percent of roosting sites were located under bark. The literature 
search would suggest that nest box design and installation has not taken into account this roosting 
behaviour for Lesser Longeared Bats. Consideration should be given to trialling the use of flexible 
UV resistant plastic sheets attached to the trunk of trees with limited bark to replicate decorticating 
bark. This would accommodate the roosting behaviour of Lesser Longeared Bat, Gould’s Longeared 
Bat and, Corben’s Longeared Bat in the unlikely scenario it is present in the study area. 

Bats readily use road culverts for commuting and roosting. If the road realignment design requires the 
installation of a culvert/s, consideration should be given to providing insitu roosts in the expansion 
joints or the installation of salvaged tree hollows. The tree hollows can be fixed to the junction of the 
wall and ceiling. 
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7 Assessment of significance 
A total of 111 bats were captured over the course of the trapping and 389 calls were identified to a 
species level. The number of captures, bat call activity and presence of breeding females within the 
study area indicates that the habitat supports populations of a range of bat species. 

Two of the threatened species targeted for the survey were recorded within the study area Southern 
Myotis (one trapped) and Yellowbellied Sheathtail Bat (one bat call). A third species (not included in 
the DGR’s) was potentially recorded, Little Pied Bat (six bat calls). The Eastern Bentwing Bat and 
Corben’s Longeared bat are considered highly unlikely to the present for the reasons outlined in the 
report. 

Southern Myotis is potentially at greater risk of being impacted by the proposal due to its reliance on 
roosts being located close to its foraging areas over water. Notwithstanding this, the habitat observed 
throughout the site is not what would be considered important to the species. Myotis require streams 
and water bodies to be connected to healthy intact riparian vegetation; this is not present at the site. 
Although further targeted surveys for Southern Myotis would be beneficial to understand if they are 
opportunistically foraging over the dam, the dam will be retained and as a consequence the 
realignment is not likely to impact on foraging. 

The removal of vegetation is likely to have some impact on the availability of foraging habitat and 
roosts for threatened bats present in the study area. The combination of habitat enhancement and 
alternative habitat within commuting distance to the study area will compensate for the loss of habitat. 

WSP agrees with GHD’s (2012) assessment of significance findings that ‘the proposal would be 
unlikely to have a significant effect any threatened bat species’. 
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8 Additional Information 

8.1 Qualifications and Experience 

Rob Gration 

Education and Training: 

■	 Master of Wildlife Management (Habitat), Macquarie University 

■	 Post Graduate Certificate in Applied Science (Wildlife Ecology/Management), Charles Sturt 
University 

■	 Associate Diploma in Applied Science (Natural Resource Management), Northern Melbourne 
Institute of TAFE 

Professional Memberships 

■	 Member: Ecological Consultants Association of NSW 

■	 Past President and executive member: Australasian Bat Society 

■	 Scientific Member: Royal Zoological Society of NSW 

■	 Member of The Wildlife Society (USA) 

■	 Appointed to the Department of Environment and Primary Industries (Victoria) Wildlife and Small 
Institutions Animal Ethics Committee, 2009current 

■	 AGrade Bat Banding Authority, Australian Bird and Bat Banding Scheme. DSEWPaC 

■	 Accredited by The Wildlife Society (USA) as Certified Wildlife Biologist®, 2008current 

Career Summary 

Rob has 20years professional experience in the resource management sector. Rob has undertaken 
projects throughout central Queensland and NSW, the eastern seaboard and southeastern Australia 
as an environmental consultant. 

Rob is acknowledged as one of Australia’s leading bat experts and is recognised by government 
agencies in NSW and Victoria to have the required technical competence to undertake bat call 
analysis and undertake bat surveys using trapping techniques. Rob has an AGrade Bat Banding 
Licence issued by the Department of Sustainability, Environment, Water, Population and 
Communities (DSEWPaC). 

Rob’s specific area of expertise is ecological assessment, management and monitoring. Rob is one of 
two ecologists in Australia accredited by The Wildlife Society, (an internationally based industry 
organisation) as a Certified Wildlife Biologist®. 

Rob has provided environmental advice on project impacts and experienced in environmental impact 
statements, preliminary /overview assessments, 7part tests and the preparation of referrals and 
advice under the Environment Protection & Biodiversity Conservation Act 1999 (EPBC Act) and 
Threatened Species Conservation Act 1995 (TSC Act). 

Presentations 

■	 Bats Roosting in Unexpected Places. Australasian Bat Society Public Forum, Melbourne 2012. 

■	 The Victorian Bushfires of 7 February 2009. Green River Community College. Campus wide 
presentation. USA. 

■	 Bats. Green River Community College. Faculty presentation. USA 

49 



 

 

 

 
 

 

     
    

   

             
            
  

             
             

 

                 
                
         

              
             

         

           
         

     

           
  

  

      

              
             
               

      

                  
             

               
 

               
             

                   
        

                  
      

               
       

                   
          

                  
         

                  
         

             
     

                
      

                
     

            
      

■	 The implications of the ‘Black Saturday Bushfire’s on Miniopterus schreibersii oceanensis and 
Myotis macropus at Kinglake National Park. Australasian Bat Society Biennial Conference (2010): 
Darwin. 

■	 Does radar technology provide greater monitoring capability than current methods used for 
surveying Birds and Bats at wind farms? Auswind Conference and Exhibition (2007): Melbourne, 
Victoria. 

■	 Bat detectors: Are they the silver bullet for applying the 3r’s of animal welfare when undertaking 
field based surveys for bats? National conference of: Australia and New Zealand Council for the 
Care of Animals in Research and Teaching (2007): Melbourne 

■	 Can radar technology overcome the current limitations of surveying for Southern Bentwing Bats 
Miniopterus schreibersii bassanii at wind farms? Joint Symposium of the Royal Zoological Society 
of NSW and Australasian Bat Society (2007): Sydney, NSW. 

■	 Protection of a Subterranean Roost of the Eastern Bentwing Bat 
Miniopterusschreibersiioceanensis in South Eastern Australia. Australasian Bat Society Biennial 
Conference (2006): Auckland, New Zealand. 

■	 Training Packages and Accreditation. Australasian Bat Society Biennial Conference (2004): 
Toowoomba, Qld. 

Publications 

Published manuscripts are as follows: 

■	 Gration, R. (2011). Can radar technology overcome the current limitations of surveying for 
Miniopterus schreibersii bassanii Southern Bentwing Bats at wind farms? Proceedings of joint 
Symposium of the Royal Zoological Society of NSW and the Australasian Bat Society on the 
Biology and Conservation of Australasian Bats. 

■	 Gration, R. (2008). Bat detectors: Are they the silver bullet for applying the 3r’s of animal welfare 
when undertaking field based surveys for bats? Proceedings of the National conference of: 
Australia and New Zealand Council for the Care of Animals in Research and Teaching: 
Melbourne 

■	 Gration, R. (2006). Protection of a Subterranean Roost of the Eastern Bentwing Bat Miniopterus 
schreibersii oceanensis in South Eastern Australia. Australasian Bat Society Newsletter. No 27. 

■	 Gration, R. (2006). Will the use of a bats social call be effective in increasing bat activity and 
capture rates? Australasian Bat Society Newsletter. No 27. 

■	 Gration, R. (2006). A pontoon system for operating a harp trap on lakes, creeks, dams and rivers. 
Australasian Bat Society Newsletter. No 27. 

■	 Gration, R. (2006). Using an IPAQ PDA (Personal Digital Assistant) with AnaPocket and Storage 
ZCAIM. Australasian Bat Society Newsletter. No 27. 

■	 Gration, R. (2003). A solution to the problem of harp trap line relaxation when used in the tropics 
or arid zones. Australasian Bat Society Newsletter. No 21. 

■	 Gration, R. (2003). The Need for Industry to be More Active in the Training of our Future 
Resource Managers. Australasian Bat Society Newsletter. No 21. 

■	 Gration, R. (2003). The stringing of a Harp trap; the desirable qualities to look for in a 
monofilament line. Australasian Bat Society Newsletter. No 21. 

■	 Gration, R. (2003). PRODUCT REVIEW A Realtime Portable Data Logger Australasian Bat 
Society Newsletter. No 21. 

■	 Gration, R. (2003). Design and Construction of a Triplebank Harp Trap. Bat Research News Vol. 
44 No 3. pp. 8486. 

■	 Gration, R. (2002). Harp trap design: where do we go from here? Australasian Bat Society 
Newsletter. No 19. pp. 611. 

■	 Gration, R. (2002). Standardizing methods when using Anabat detectors. Australasian Bat 
Society Newsletter. No 19. pp. 1112. 
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■	 Gration, R. (2000). Gration Bat Trap. Australasian Bat Society Newsletter. No 14. pp. 56. 

■	 Gration, R. (1999). The Simple Bat Detector. Australasian Bat Society Newsletter. No 13. p.20. 

Chris White 

Education and Training: 

■	 PhD Candidate (Environmental Science), Monash University 

■	 Bachelor of Science (Environmental) (Hons), Monash University 

Professional Memberships 

■	 Financial member, and contributor to the Australasian Quaternary Association 

■	 Early Career Research (ECR) member OZPACS (a government funded program to produce a 
coherent record of the effects of European arrival in Australia) 

■	 Ecological Society of Australia. 

Career Summary 

Chris has extensive experience in undertaking ecological surveys within Australia’s temperate and 
semiarid zone terrestrial environments. Chris is skilled in the identification and survey for a wide 
range of threatened flora and fauna species within grassy woodland communities, including, Squirrel 
Glider, Golden Sun Moth, Striped Legless Lizard, Plains Wanderer, Matted flax Lily and Spiny Rice 
Flower. 

Chris was the senior fauna ecologist responsible for fauna salvage, Squirrel Glider PIT tag insertion, 
tissue sampling and nest box installation / monitoring construction phase of the Tarcutta Bypass and, 
the fauna salvage and nest box auditing for the construction phase of the Yarra – Yarra to Holbrook 
duplication. 

Chris is currently completing a PhD at Monash University. A 30,000 year palaeoenvironmental record 
has been obtained from sediments within Lake Surprise, a volcanic crater lake in the Western Plains 
district of Victoria. The focus of the PhD is on vegetation reconstruction through pollen analysis. 

Chris has extensive experience undertaking ecological surveys within Australia’s temperate and semi
arid terrestrial environments. Chris has been trained and coached by Rob Gration over the last 4
years in how to undertake bat surveys and handle and band bats. Chris is one of a few ecologist 
accredited to national standards to access tree canopies and install nest boxes via rope access. 

Publications 

Builth, Heather., Kershaw, A. Peter., White, Christopher., Roach, Anna., Hartney, Lee., McKenzie, 
Merna., Lewis, Tara., Jacobsen, Geraldine (2008). Environmental and cultural change on the Mt. 
Eccles lavaflow landscapes of southwest Victoria, Australia. The Holocene 18(3) pp 413424. 

Bruno David, Richard G. Roberts, John Magee, Jerome Mialanes, Chris Turney, Michael Bird, 
Christopher White, L. Keith Fifield, John Tibby (2007) Sediment mixing At Nonda Rock: investigations 
of stratigraphic integrity at an early archaeological site in Northern Australia and implications for the 
human colonisation of the continent.. Journal of Quaternary Science Vol 22 (5) pp 446479 

Tibby, J., Kershaw, A. P., Builth, H., White, Christopher., and Philibert, A. (2006). Environmental 
Change and Variability in Southwestern Victoria: Changing Constraints and Opportunities for 
Occupation and Land Use. In: B. David, B. Barker and I. J. McNiven (eds) The Social Archaeology of 
Australian Indigenous Societies. Canberra, Aboriginal Studies Press, pp.254269. 
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8.2 Licensing matters relating to conducting surveys 

Surveys for this assessment were undertaken under the authority of the Office of Environmental and 
Heritage (OEH) Scientific Licence Number SL100937 and, the Animal Care and Ethics Committee of 
the Director General of NSW Department of Primary Industries Approval No: 12/1573 

8.3 Section 110 (5) Reports 

■	 CSU. 2006. Research and monitoring stage 2, 2005/2006. Superb Parrot in the Kapooka Military 
Area and Wagga Wagga Local Government Area. Report prepared by Johnstone Centre 
Environmental Consulting, Charles Sturt University for Department of Defence. 

■	 CSU. 2005b. Research and monitoring stage 1, 2004/2005. Superb Parrot and threatened 
woodland birds of the Kapooka Military Area. Report prepared by Johnstone Centre 
Environmental Consulting, Charles Sturt University for Department of Defence. 

■	 CSU. 2005c. Survey of the Squirrel Glider in the Kapooka Military Area. Report prepared by 
Johnstone Centre  Environmental Consulting, Charles Sturt University for Department of 
Defence. 

■	 ELA. 2007. Wagga Wagga Planning Study, Environmental / Biodiversity report for Lloyd. Report 
prepared by Eco Logical Australia for Willana Associates. 

■	 DEEC. NSW. 2008. Proposed Biodiversity Certification for the Wagga Wagga Local 
Environmental Plan 2008. Department of Environment and Climate Change NSW: Sydney South. 

■	 NGH Environmental, 2011. Environmental Constraints Analysis: Kapooka Bridge Replacement. 
Report prepared for NSW Roads and Traffic Authority. 

8.4 Acknowledgements 

Michael Pennay (EPA NSW) provided advice on the distribution of Eastern Bentwing Bat and 
Corben’s Longeared Bat. Michael Pennay and Brad Law (NSW EPA) provided advice on bat calls 
potentially attributed to Little Pied Bat. Leigh Maloney and Craig Grabham (GHD) provided details of 
the Eastern Bentwing Bat record within the study site. Daniel Francis (KMH Environmental) facilitated 
access to the site and provided site background information and Josie Stokes (RMS) provided 
constructive feedback to improve the report. 
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Appendix A: Survey Results – Anabat Detector
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Study site: Wagga 8/04/2013 
H1 H2 H3 H4 H5 Species Total 

Num ber of files 

Identified to species level 

Calls positively identified 

296 

0 

0.00% 

888 

0 

0.00% 

340 

4 

1.18% 

335 

17 

5.07% 

106 

47 

44.34% 

1965 

68 

10.12% 

Yellow bellied Sheathtail Bat 0 0 0 0 0 0 

Saccolaimus flaviventis 

Whitestriped Freetail Bat 0 0 0 6 3 9 

Tadarida australis 

Southern Freetail bat 0 0 0 1 0 1 

Mormopterus sp4 

Gould's Wattled Bat 0 0 0 3 44 47 

Chalinolobus gouldi 

Chocolate Wattled Bat 0 0 3 5 0 8 

Chalinolobus morio 

Southern Myotis 0 0 0 0 0 0 

Myotis macropus 

Large Forest Bat 0 0 1 2 0 3 

Vespadelus darlingtoni 

Southern Forest Bat 0 0 0 0 0 0 

Vespadelus regulus 

Little Forest Bat 0 0 0 0 0 0 

Vespadelus vulturnus 

Identified to call com plex 0 14 43 113 17 187 

Percentage 0.00% 1.58% 12.65% 33.73% 16.04% 12.80% 

Morm opterus spp 0 0 0 0 0 0 

Mormopterus sp2 & sp4 

Goulds Wattled Bat / Broadnosed Bat 0 0 0 0 0 0 

Chalinolobus gouldi / Scotorepens sp 

Goulds Watted Bat / Morm opterus sp 0 0 1 3 1 5 

Chalinolobus gouldi / 

Mormopterus sp2 & sp4 

Longeared Bat / Southern Myotis 0 0 1 1 1 3 

Nyctophilus sp / Myotis macropus 

Large Forest Bat / Eastern Bentw ing Bat 0 0 0 0 0 0 

Vespadelus darlingtoni / 

Miniopterus schreibersii oceanensis 

Little Forest Bat / Chocoalate Wattled Bat 0 0 0 0 0 0 

Vespadelus vulturnus / 

Chalinolobus morio 

Forest Bat sp 0 14 41 109 15 179 

Vespadelus darlingtoni / V. Regulus / V. vulturnus 

Unidentified (poor quality) 

Percentage of calls 

296 

100.00% 

874 

98.42% 

293 

86.18% 

205 

61.19% 

42 

39.62% 

1710 

77.08% 
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Study site: Wagga 9/04/2013 
Species H7 H8 H9 H10 H11 H12 H13 Total 

Num ber of files 570 2 2 7 2 120 89 792 

Identified to species level 0 0 0 0 0 3 4 7 

Calls positively identified 0.00% 0.00% 0.00% 0.00% 0.00% 2.50% 4.49% 1.00% 

Yellow bellied Sheathtail Bat 0 0 0 0 0 0 0 0 

Saccolaimus flaviventis 

Whitestriped Freetail Bat 0 0 0 0 0 3 3 6 

Tadarida australis 

Southern Freetail bat 0 0 0 0 0 0 1 1 

Mormopterus sp4 

Gould's Wattled Bat 0 0 0 0 0 0 0 0 

Chalinolobus gouldi 

Chocolate Wattled Bat 0 0 0 0 0 0 0 0 

Chalinolobus morio 

Largefooted Myotis 0 0 0 0 0 0 0 0 

Myotis macropus 

Large Forest Bat 0 0 0 0 0 0 0 0 

Vespadelus darlingtoni 

Southern Forest Bat 0 0 0 0 0 0 0 0 

Vespadelus regulus 

Little Forest Bat 0 0 0 0 0 0 0 0 

Vespadelus vulturnus 

Identified to call com plex 0 0 0 0 0 7 0 7 

Percentage 0.00% 0.00% 0.00% 0.00% 0.00% 5.83% 0.00% 0.83% 

Morm opterus spp 0 0 0 0 0 0 0 0 

Mormopterus sp2 & sp4 

Goulds Wattled Bat / Broadnosed Bat 0 0 0 0 0 0 0 0 

Chalinolobus gouldi / Scotorepens sp 

Goulds Watted Bat / Morm opterus sp 0 0 0 0 0 0 0 0 

Chalinolobus gouldi / 

Mormopterus sp2 & sp4 

Longeared Bat / Southern Myotis 0 0 0 0 0 0 0 0 

Nyctophilus sp / Myotis macropus 

Large Forest Bat / Eastern Bentw ing Bat 0 0 0 0 0 0 0 0 

Vespadelus darlingtoni / 

Miniopterus schreibersii oceanensis 

Little Forest Bat / Chocolate Wattled Bat 0 0 0 0 0 0 0 0 

Vespadelus vulturnus / 

Chalinolobus morio 

Forest Bat sp 0 0 0 0 0 7 0 7 

Vespadelus darlingtoni / V. Regulus / V. vulturnus 

Unidentified (poor quality) 

Percentage of calls 

570 

100.00% 

2 

100.00% 

2 

100.00% 

7 

100.00% 

2 

100.00% 

110 

91.67% 

85 

95.51% 

778 

98.17% 
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Study site: Wagga 10/04/2013 
Species H7 H8 H9 H10 H11 H12 H13 Total 

Num ber of files 1258 27 455 576 439 1 13 2769 

Identified to species level 302 0 0 1 0 0 0 303 

Calls positively identified 24.01% 0.00% 0.00% 0.17% 0.00% 0.00% 0.00% 3.45% 

Yellow bellied Sheathtail Bat 1 0 0 0 0 0 0 1 

Saccolaimus flaviventis 

Whitestriped Freetail Bat 9 0 0 0 0 0 0 9 

Tadarida australis 

Southern Freetail bat 4 0 0 0 0 0 0 4 

Mormopterus sp4 

Gould's Wattled Bat 12 0 0 0 0 0 0 12 

Chalinolobus gouldi 

Chocolate Wattled Bat 19 0 0 1 0 0 0 20 

Chalinolobus morio 

Southern Myotis 0 0 0 0 0 0 0 0 

Myotis macropus 

Little Pied Bat 6 0 0 0 0 0 0 6 

Chalinilobus picatus 

Large Forest Bat 230 0 0 0 0 0 0 230 

Vespadelus darlingtoni 

Southern Forest Bat 0 0 0 0 0 0 0 0 

Vespadelus regulus 

Little Forest Bat 21 0 0 0 0 0 0 21 

Vespadelus vulturnus 

Identified to call com plex 921 4 0 0 0 0 2 927 

Percentage 73.21% 14.81% 0.00% 0.00% 0.00% 0.00% 15.38% 14.77% 

Morm opterus spp 0 0 0 0 0 0 0 0 

Mormopterus sp2 & sp4 

Goulds Wattled Bat / Broadnosed Bat 0 0 0 0 0 0 0 0 

Chalinolobus gouldi / Scotorepens sp 

Goulds Watted Bat / Morm opterus sp 1 0 0 0 0 0 0 1 

Chalinolobus gouldi / 

Mormopterus sp2 & sp4 

Longeared Bat / Southern Myotis 1 0 0 0 0 0 0 1 

Nyctophilus sp / Myotis macropus 

Large Forest Bat / Eastern Bentw ing Bat 0 0 0 0 0 0 0 0 

Vespadelus darlingtoni / 

Miniopterus schreibersii oceanensis 

Little Forest Bat / Chocolate Wattled Bat 0 0 0 0 0 0 0 0 

Vespadelus vulturnus / 

Chalinolobus morio 

Forest Bat sp 919 4 0 0 0 0 2 925 

Vespadelus darlingtoni / V. Regulus / V. vulturnus 

Unidentified (poor quality) 

Percentage of calls 

35 

2.78% 

23 

85.19% 

455 

100.00% 

575 

99.83% 

439 

100.00% 

1 

100.00% 

11 

84.62% 

1539 

81.77% 

Project number: 38370 
Dated: 24/10/2013 60 



 
 

 
 

 

   
   
   

 

   

   

     

   

   

 

   

 

   

 

   

 

   

 

 

 

   

 

   

 

   

 

     

 

 

     

          

       

         

     

     

       

       

             

     

     

             

      

 

     

              

   

     

Study site: Wagga 11/04/2013 
H9 H13 Species Total 

Number of files 9 82 91 

Identified to species level 0 10 10 

Calls positively identified 0.00% 12.20% 6.10% 

Yellow bellied Sheathtail Bat 

Saccolaimus flaviventis 

Whitestriped Freetail Bat 

Tadarida australis 

Southern Freetail bat 

Mormopterus sp4 

Gould's Wattled Bat 

Chalinolobus gouldi 

Chocolate Wattled Bat 

Chalinolobus morio 

Southern Myotis 

Myotis macropus 

Large Forest Bat 

Vespadelus darlingtoni 

Southern Forest Bat 

Vespadelus regulus 

Little Forest Bat 

Vespadelus vulturnus 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

10 10 

0 0 

0 0 

Identified to call complex 0 1 1 

Percentage 0.00% 1.22% 0.61% 

Mormopterus spp 

Mormopterus sp2 & sp4 

Goulds Wattled Bat / Broadnosed Bat 

Chalinolobus gouldi / Scotorepens sp 

Goulds Watted Bat / Mormopterus sp 

Chalinolobus gouldi / 

Mormopterus sp2 & sp4 

Longeared Bat / Southern Myotis 

Nyctophilus sp / Myotis macropus 

Large Forest Bat / Eastern Bentw ing Bat 

Vespadelus darlingtoni /
 

Miniopterus schreibersii oceanensis
 

Little Forest Bat / Chocolate Wattled Bat 

Vespadelus vulturnus / 

Chalinolobus morio 

Forest Bat sp 

Vespadelus darlingtoni / V. Regulus / V. vulturnus 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 0 

1 1 

0 0 

0 0 

0 0 

0 0 

Unidentified (poor quality) 9 71 80 

Percentage of calls 100.00% 86.59% 93.29% 
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Study site: The Rock 11/04/2013 

Species Transect Overnight Total 

Number of files 3 4 7 

Identified to species level 1 0 1 

Calls positively identified 33.33% 0.00% 16.67% 

Yellow bellied Sheathtail Bat 1 0 1 

Saccolaimus flaviventis 

Whitestriped Freetail Bat 0 0 0 

Tadarida australis 

Southern Freetail bat 0 0 0 

Mormopterus sp4 

Gould's Wattled Bat 0 0 0 

Chalinolobus gouldi 

Chocolate Wattled Bat 0 0 0 

Chalinolobus morio 

Southern Myotis 0 0 0 

Myotis macropus 

Large Forest Bat 0 0 0 

Vespadelus darlingtoni 

Southern Forest Bat 0 0 0 

Vespadelus regulus 

Little Forest Bat 0 0 0 

Vespadelus vulturnus 

Identified to call com plex 2 0 2 

Percentage 66.67% 0.00% 33.33% 

Mormopterus spp 0 0 0 

Mormopterus sp2 & sp4 

Goulds Wattled Bat / Broadnosed Bat 0 0 0 

Chalinolobus gouldi / Scotorepens sp 

Goulds Watted Bat / Mormopterus sp 2 0 2 

Chalinolobus gouldi / 

Mormopterus sp2 & sp4 

Longeared Bat / Southern Myotis 0 0 0 

Nyctophilus sp / Myotis macropus 

Large Forest Bat / Eastern Bentw ing Bat 0 0 0 

Vespadelus darlingtoni / 

Miniopterus schreibersii oceanensis 

Little Forest Bat / Chocolate Wattled Bat 0 0 0 

Vespadelus vulturnus / 

Chalinolobus morio 

Forest Bat sp 0 0 0 

Vespadelus darlingtoni / V. Regulus / V. vulturnus 

Unidentified (poor quality) 

Percentage of calls 

0 

0.00% 

4 

100.00% 

4 

50.00% 

Project number: 38370 
Dated: 24/10/2013 62 



 
 

 
 

 

   
   
   

 

     
   

 

   

     

   

   

 

   

 

   

 

   

 

   

 

 

 

   

 

   

 

   

 

     

 

 

     

          

       

         

     

     

       

       

             

     

     

             

      

 

     

              

   

     

Study site: Vehicle transects 7/04/2013 11/04/2013 
The Rock 

Wagga / Kappoka Species Total 

Number of files 2 11 13 

Identified to species level 0 0 0 

Calls positively identified 0.00% 0.00% 0.00% 

Yellow bellied Sheathtail Bat 

Saccolaimus flaviventis 

Whitestriped Freetail Bat 

Tadarida australis 

Southern Freetail bat 

Mormopterus sp4 

Gould's Wattled Bat 

Chalinolobus gouldi 

Chocolate Wattled Bat 

Chalinolobus morio 

Southern Myotis 

Myotis macropus 

Large Forest Bat 

Vespadelus darlingtoni 

Southern Forest Bat 

Vespadelus regulus 

Little Forest Bat 

Vespadelus vulturnus 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Identified to call complex 2 7 9 

Percentage 100.00% 63.64% 81.82% 

Mormopterus spp 

Mormopterus sp2 & sp4 

Goulds Wattled Bat / Broadnosed Bat 

Chalinolobus gouldi / Scotorepens sp 

Goulds Watted Bat / Mormopterus sp 

Chalinolobus gouldi / 

Mormopterus sp2 & sp4 

Longeared Bat / Southern Myotis 

Nyctophilus sp / Myotis macropus 

Large Forest Bat / Eastern Bentwing Bat 

Vespadelus darlingtoni /
 

Miniopterus schreibersii oceanensis
 

Little Forest Bat / Chocolate Wattled Bat 

Vespadelus vulturnus / 

Chalinolobus morio 

Forest Bat sp 

Vespadelus darlingtoni / V. Regulus / V. vulturnus 

0 

0 

1 

0 

0 

0 

1 

0 0 

0 0 

5 6 

1 1 

0 0 

0 0 

1 2 

Unidentified (poor quality) 0 4 4 

Percentage of calls 0.00% 36.36% 18.18% 
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Appendix B: Call Identified to Species Level




 

 

 

 
      

    
         

   

 
     

 

 

 

Little Pied Bat (possible) 

Project number: 38370 66

Dated: 24/10/2013

Revised:




 
 

 
 

   
   
   

 
   

 

 

Chocolate Wattled Bat 
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Whitestriped Freetail Bat 

Project number: 38370 68

Dated: 24/10/2013

Revised:




 
 

 
 

   
   
   

 
   

 
 
 
 
 
 
 
 

Large Forest Bat 
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Gould’s Wattled Bat 

Project number: 38370 70

Dated: 24/10/2013

Revised:




 
 

 
 

   
   
   

 
   

 
 
 
 
 
 

Southern Freetail Bat 
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Yellowbellied Sheathtail Bat 

Project number: 38370 72

Dated: 24/10/2013
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Little Forest Bat 
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Project number: 38370

Dated: 24/10/2013
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Appendix C: Photographs of Trapping and Detector Sites
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Trap HA1 Trap HA5 

Trap HA2 Trap HA6 

Trap HA3 Trap HA7 

Trap HA4 Trap HA8 

Project number: 38370 76

Dated: 24/10/2013
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Trap HA9 Trap HA12 

Trap HA10 Trap HA13 

Trap HA11 
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Dated: 24/10/2013
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Appendix D: Photographs of Roost Surveys
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Glider pole nest box inspection Nest box inspections at Silvalite Reserve 

Nest boxesSilvalite Reserve Road CulvertRedhill Road 

Project number: 38370 80

Dated: 24/10/2013
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      Appendix E: Threatened species database records
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