




Goyder South Hybrid Renewable Energy Facility Pygmy Blue-tongue Lizard Scientific Monitoring and Research Plan 

ii 
 

DECLARATION OF ACCURACY 

Declaration of Accuracy  

In making this declaration, I am aware that section 491 of the Environment Protection and Biodiversity 

Conservation Act 1999 (Cth) (EPBC Act) make it an offence in certain circumstances to knowingly provide 

false or misleading information or documents to specified persons who are known to be performing a duty 

or carrying out a function under the EPBC Act or the Environment Protection and Biodiversity Conservation 

Regulation 2000 (Cth). The offence is punishable on conviction by imprisonment or a fine, or both. I am 

authorised to bind the approval holder to this declaration and that I have no knowledge of that authorisation 

being revoked at the time of making this decision.  

Signed: 

 

 

 

Full name: Louis de Sambucy 

Position: Managing Director 

Organisation (please print): Neoen Australia Pty Ltd 

EPBC Referral Number: 2021/8958; 2021/8957 

Name of Action Management Plan this document and declaration refers to: Goyder South Hybrid 

Renewable Energy Facility Pygmy Blue-tongue Lizard Scientific Monitoring and Research Plan. 

Date: 25 January 2024  



Goyder South Hybrid Renewable Energy Facility Pygmy Blue-tongue Lizard Scientific Monitoring and Research Plan 

iii 
 

ACKNOWLEDGEMENTS 

EBS Ecology would like to thank Professor Mike Gardner from Flinders University for his efforts in 

preparing the proposed research plan, including objectives, methodologies, timetable, resources and 

funding agreement. 

EBS Ecology would also like to acknowledge the members of the Pygmy Blue-tongue Lizard Recovery 

Team for ideas and discussion regarding the research program.  



Goyder South Hybrid Renewable Energy Facility Pygmy Blue-tongue Lizard Scientific Monitoring and Research Plan 

iv 
 

GLOSSARY AND ABBREVIATION OF TERMS 

BDBSA Biological Databases of South Australia 

brumation A state of torpor (see torpor) exhibited by reptiles. 

business days A day that is not a Saturday, a Sunday or a public holiday in the state or territory 

of the action. 

cm centimetres 

compliance report means written reports: 

i. providing accurate and complete details of compliance, incidents, and non-

compliance with the conditions and the plans; 

ii. consistent with the Annual Compliance Report Guidelines, Commonwealth of 

Australia 2014; 

iii. include a shapefile of any clearance of any protected matters, or their habitat, 

undertaken within the relevant 12 month period; 

iv. annexing a schedule of all plans prepared and in existence in relation to 

the conditions during the relevant 12 month period; and 

v. advising of the identity and current contact details of all persons 

authorised to act for the approval holder in relation to this approval. 

Cth Commonwealth 

DCCEEW Department for Climate Change, Energy, the Environment and Water  

Department The Australian Government agency responsible for administering the EPBC Act. 

At the time of writing this PBTL Research Plan, DCCEEW is the Department. 

DEW Department for Environment and Water (South Australian Government) 

DoE  Department of the Environment (now DCCEEW) (Australian Government) 

DSEWPC Department of Sustainability, Environment, Water, Population and Communities 

(Australian Government; now DCCEEW) 

EBS Ecology Environment and Biodiversity Services Pty Ltd – trading as EBS Ecology 

environmental offset A measure that compensates for the residual adverse impacts of an action on 

the environment (DSEWPC 2012a). 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

Goyder South Hybrid 

Renewable Energy 

Facility 

A renewable energy development located between Burra and Robertstown in the 

Mid North of South Australia. The Goyder South Hybrid Renewable Energy 

Facility includes the proposed actions described in EPBC Act referrals 

2021/8957, 2021/8958, 2021/8959 and 2021/8960. 

Goyder South Goyder South Hybrid Renewable Energy Facility 

GPS Global Positioning System (a satellite based radio navigation system) 
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ha hectare(s) 

IUCN International Union for Conservation of Nature 

km kilometre(s) 

m metre(s) 

mm millimetres 

MNES Matter(s) of national environmental significance 

MW Megawatt 

NEOEN NEOEN Australia Pty Ltd 

NPW Act National Parks and Wildlife Act 1972 (South Australian) 

OMP Offset Management Plan 

PBTL Pygmy Blue-tongue Lizard (Tiliqua adelaidensis) 

PBTL Recovery Plan Recovery Plan for the Pygmy Bluetongue Lizard Tiliqua adelaidensis (Duffy et al. 

2012) 

PBTL Research Plan the Pygmy Blue-tongue Lizard Scientific Monitoring and Research Plan, required 

under condition 9 of EPBC Act approval 2021/8958, and aimed at monitoring 

and better understanding the potential long-term impacts to the Pygmy Blue-

tongue Lizard resulting from wind turbine noise, vibration and shadow flickering. 

Project  The Goyder South Project (incorporating Stage 1A, Stage 1B and the Overhead 

Transmission Line and Substation) 

Project Area The area (or boundary) in which the Project will be located, as shown in 

mapping. 

Project Owner NEOEN Australia Pty Ltd 

residual impact The remaining, unavoidable impacts (DSEWPC 2012a). 

SA South Australia / South Australian 

Significant impact As defined in Matters of National Environmental Significance: Significant impact 

guidelines 1.1 (DoE 2013). 

sp. species (singular) 

spp. species (plural) 

SPRAT  Species Profile and Threats 

WTG(s)  Wind Turbine Generator(s) 
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1 INTRODUCTION 

NEOEN Pty Ltd (NEOEN) is contracted by Goyder Wind Farm 1 Pty Ltd; Goyder Wind Farm 1B Pty Ltd 

and Goyder Wind Farm Common Asset Pty Ltd to ensure compliance with the Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act) approvals on behalf of the Goyder South Hybrid 

Renewable Energy Facility (the Goyder South Project; the Project). EPBC Act approval has been obtained 

to impact Pygmy Blue-tongue Lizard (PBTL; Tiliqua adelaidensis) habitat within the Stage 1A (EPBC 

2021/8958), Stage 1B (EPBC 2021/8957) and Common Asset (Overhead Transmission Line (OTL) and 

Substation) (EPBC 2021/8959) components of the Goyder South Project. 

The Stage 1A and Stage 1B EPBC Act approvals include conditions that require a Pygmy Blue-tongue 

Lizard Scientific Monitoring and Research Plan to be developed and implemented to monitor and better 

understand the potential long-term impacts to the PBTL resulting from wind turbine noise, vibration and 

shadow flickering. As such, this Goyder South Hybrid Renewable Energy Facility Pygmy Blue-tongue 

Lizard Scientific Monitoring and Research Plan (PBTL Research Plan) has been prepared to guide the 

establishment, implementation and management of the required research and meet the EPBC Act 

approval conditions. 

The potential impacts of wind turbine noise, vibration and shadow flickering, on PBTLs is currently not well 

understood. Initial research on PBTL’s and potential impacts of wind farms on the species has been 

undertaken at the Hornsdale Wind Farm. However, this research was too short in duration and there were 

not enough lizards in close proximity to wind turbines to undertake effective and robust research.  

The aim of this PBTL Scientific Monitoring and Research Plan is to establish a long term research project, 

in conjunction with a recognised research organisation, to investigate the potential impacts of wind farms 

on PBTL in the mid north region of SA.  
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Eash of the currently proposed stages of the Project are shown in Figure 1. Other components of the 

Goyder South Project, including the remaining wind farm areas, the two solar farms, overhead transmission 

lines and substations are considered to be potential future stages as they are not currently commercially 

viable and there is currently no immediate prospect of these components/stages proceeding to 

construction.   
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  Figure 1. Current proposed stages of the Goyder South Project. 
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2.1 Previous reports 

The following reports and documentation should be referred to for important background and supporting 

information: 

• Goyder South Hybrid Renewable Energy Facility Flora and Fauna Assessment (EBS Ecology 

2020) 

• Goyder – Pygmy Bluetongue Lizard Survey March 2021 (EBS Ecology 2021) 

• Goyder South Hybrid Renewable Energy Facility: Stage 1A Preliminary Documentation (EPBC 

2021/8958) (EBS Ecology 2022a) 

• Goyder South Hybrid Renewable Energy Facility: Stage 1B Preliminary Documentation (EPBC 

2021/8957) (EBS Ecology 2022b) 

• Goyder South Hybrid Renewable Energy Facility Pygmy Blue-tongue Lizard Management Plan 

(PBTL Management Plan) (EBS Ecology 2023) 

2.2 EPBC Act approval conditions 

A series of approval conditions were detailed in the approval notification for each component of the project. 

Two of the key approval conditions for Stage 1A and Stage 1B was for NEOEN to develop and implement 

a PBTL Scientific Monitoring and Research Plan. The exact wording of the two relevant approval conditions 

(Condition 9 and 10) are provided below. The Stage 1A (2021/8958) and Stage 1B (2021/8957) EPBC Act 

approvals have specific conditions of approval outlining the requirement for a Pygmy Blue-tongue Lizard 

Scientific Monitoring and Research Plan, which are provided in Table 2 and Table 3 respectively. As such, 

this document has been prepared to satisfy the approval conditions and guide the establishment, 

implementation and management of the required research.  
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2.3 Objectives 

The overarching aim of this PBTL Research Plan is to gain a thorough understanding of the potential 

indirect impacts of wind farms on PBTLs, including but not limited to, noise, vibration and shadow flicker. 

More specific objectives of this PBTL Research Plan include: 

• Guide the establishment, implementation and management of the PBTL Research Plan to 

ensure the EPBC Act approval conditions are met; 

• Provide general information on the ecology and biology of the PBTL and factors to consider, 

including behaviour and occurrence within the Project Area, when establishing and implementing 

the PBTL Research Plan; 

• Outline  proposed design for the research 

• Outline a timeline for the research 

• Outline a methodology for the research 

• Outline  proposed outcomes and deliverables for the research 

• Outline a budget for the research 

 

2.4 Relevant policies and documents 

This PBTL Research Plan has been prepared in accordance with the following relevant policies and 

documents: 

• Recovery Plan for the Pygmy Bluetongue Lizard Tiliqua adelaidensis (Duffy et al. 2012) referred 

to herein as the PBTL Recovery Plan;  

• Pygmy Bluetongue Lizards: Best Practice Management Guidelines for Landholders (Schofield 

2006); 

• Survey guidelines for Australia’s threatened reptiles: Guidelines for detecting reptiles listed as 

threatened under the Environment Protection and Biodiversity Conservation Act 1999 (DSEWPC 

2011); 

• Guidelines for biological survey and mapped data (Commonwealth of Australia 2018); 

• Guide to providing maps and boundary data for EPBC Act projects (DAWE 2021). 

• A significant number of published papers on PBTL ecology. 

A brief overview of the PBTL Recovery Plan is provided below. 

 

2.5 PBTL Recovery Plan 

The PBTL Recovery Plan lists the development of wind farms and associated infrastructure as a threat to 

the species. The recovery plan also identifies weed invasion, habitat fragmentation, changes to hydrology 

and turbine impacts (shadow flicker, noise and vibration) as potential threats to the species (Duffy et al. 

2012). 



Goyder South Hybrid Renewable Energy Facility Pygmy Blue-tongue Lizard Scientific Monitoring and Research Plan 

12 
 

 
 

The long-term vision of the PBTL Recovery Plan is to achieve down-listing of the PBTL to conservation 

dependent (Duffy et al. 2012). As such, the PBTL Recovery Plan contains specific objectives and 

associated actions, including the objective to fill critical knowledge gaps to help guide adaptive 

management and recovery of the species and action to conduct key research projects. 

This research plan will deliver valuable long-term data and information in relation to the impacts of 

windfarms on PBTL and PBTL habitat. The results of this research will provide a significant amount of 

reliable data and published literature that can be utilised for future assessment of windfarm proposals in 

areas containing PBTL and PBTL habitat. The research will also contribute significant data and 

understanding to the ecology and habitat of PBTL.  

The research plan is in line with the PBTL Recovery Plan, the key objectives of the plan and aims to 

address data deficiencies regarding a key threat highlighted in the recovery plan (windfarms).  
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More recently, due to the PBTL Recovery Plan efforts, university studies and proposed wind farm flora and 

fauna assessments, surveys of PBTLs have increased. Despite this, overall population size is hard to 

estimate due to natural fluctuations. 

3.3.5 Behaviour 

PBTLs use unoccupied burrows of trapdoor (Mygalomorphae) and wolf (Lycosidae) spiders as refuges, 

basking sites and ambush points (Milne, Bull & Hutchinson 2003). The burrow entrances are circular in 

cross section, up to 20 millimetres (mm) in diameter, and lack any sign of excavated soil at the entrances 

(Hutchinson et al. 1994). The average depth of burrows is approximately 25 centimetres (cm), ranging 

from 10 to 75 cm (Souter et al. 2007). 

PBTLs make no obvious external modifications to the burrows, except for a slight bevelling of the edges 

caused by their movement in and out of the burrows (Hutchinson et al. 1994). Burrow entrances are used 

as vantage points from which PBTLs are able to make short forays after any prey detected nearby. PBTLs 

are extremely sensitive to both movement and noise, retreating to their burrow if disturbed. They may 

deposit scats near the perimeter of the burrow entrance (Fenner & Bull 2010). Only one adult PBTL is 

found in each active burrow and individuals may utilise the same burrow for extended periods of time, with 

one study observing burrows occupied by the same individual for at least a two-year period (Bull et al. 

2015). 

 

 

Figure 3. A PBTL at the entrance of its burrow. 

 

Figure 4. Adult and two juvenile PBTLs in a burrow. 

 

3.3.6 Diet 

PBTLs are omnivorous, mostly feeding on medium-sized arthropods that they ambush from their burrow 

(Hutchinson et al. 1994). Analyses of scats and stomach contents have recorded the remains of 

grasshoppers, ants, small spiders, beetles, snails, cockroaches and plant material (including Dianella spp. 

seed, possible chenopod material, and several leaves and flowers of introduced Medicago spp.) (Ehmann 

1982; Hutchinson et al. 1994; Milne 1999; Fenner et al. 2007). PBTLs have been found to change their 

prey items opportunistically over spring and summer, with plant material incorporated in the diet to a greater 

extent as summer progresses (Fenner et al. 2007). Based on these dietary studies, it is likely that PBTLs 
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4 PROPOSED PBTL RESEARCH PLAN  

4.1 Research objectives 

The key research objective of the PBTL Monitoring and Scientific Research plan is determine whether wind 

turbines and associated infrastructure have a long-term impact on populations of Pygmy Blue-tongue 

Lizards. Potential impacts to PBTL may occur as a result of the following: 

o Human disturbance  

o Noise 

o Vibration 

o Shadow Flicker 

o Habitat Fragmentation 

  

These potential impacts have been discussed over a number of years with wind farms occurring throughout 

the Mid North region SA where the PBTL occurs. However, no real data or answers have been generated 

to date as previous studies have been short in duration and there was a lack of PBTL in close proximity 

(within 200m) of wind farm infrastructure, particularly wind turbines.  

This research plan aims to collect long-term (10 years) data to assess the impacts of wind turbines on 

PBTL both directly and indirectly. The primary focus of the 10 years of data collection will be to measure 

the impacts of vibration, noise and shadow flicker generated by wind turbines on PBTL. In addition, the 

research will also collect long-term data on spiders and spider-burrows which are a critical habitat 

component for PBTL. The spiders may be more sensitive to some of these impacts, which may indirectly 

impact PBTL in the long term if spiders are not as abundant or move away from areas close to wind 

turbines. This may lead to a decrease in available spider holes which may reduce the density of PBTL in 

an area.  

Year 0 of the research program will allow the project to be established and baseline data collected. The 

following 10 years will involve collecting a significant amount of data to allow for scientifically robust data 

to be analysed. The 10-year timeframe reduces the variation caused by seasonal conditions and will allow 

the long-term impacts of wind turbines on PBTL to be analysed. The statistical analysis that will be 

undertaken will be to the standard required for research papers to be published in peer-reviewed 

international science journals.   

In collaboration with Professor Mike Gardner at Flinders University, the following research questions have 

been developed. The research has been divided into understanding the direct impact of wind farms on 

PBTLs and understanding the indirect impact of wind farms on PBTL on changing spider behaviour and 

ecology.  

Data generated by the long -term research will be analysed and used to contribute a greater understanding 

of the impacts of windfarms to PBTL. The research will make a significant contribution to future impact 

assessments of infrastructure projects, particularly windfarms, in areas where PBTL and PBTL habitat are 

present. The research program will provide a greater confidence that the assumptions made during the 

impact assessment process are correct or need to be adjusted. Windfarms have been identified in the 

PBTL Recovery Plan and this research is focused on gaining a greater understanding of this potential 
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threat. The research will also allow for the delivery of an overall conservation outcome, a greater 

understanding of the species and will improve the viability of PBTL populations which occur within 

proposed and constructed wind farms. 

 

4.1.1 Understanding the direct impact of windfarms on PBTLs. 

To gain a better understanding of the potential direct impacts of windfarms on PBTLs, a series of research 

questions have been developed. These are aligned with the overall objectives of the research plan detailed 

in Section 4.1. Table 8 details the impacts, the potential consequence of the impact and the relevant 

questions that have been posed in this research plan. 

 

This can be broken to several smaller questions: 

Q1: Do lizards closer to the turbines have reduced body condition? 

Q2: Do individuals live for longer when they are further way from the turbines?  

Q3: Do lizards abandon their burrows or move more frequently closer to turbines? 

Q4: Is the growth rate of lizards closer to turbines less than those further away? 

Q5: Do lizards closer to the turbines reproduce less than others further away? 

Q6: Do lizards closer to turbines have reduced number of mates resulting in reduced genetic diversity of 

offspring? 

Q7: Do lizards closer to windfarms have reduced responses to aerial predators? 

Q8: Will lizards move across wind farm access tracks? 

 

These questions are best answered by field-based studies investigating lizards at varying distances to 

established wind turbines but could be supplemented with research examining before and after wind 

turbines are installed. The 10 year phase of data collection is imperative to allow long-term changes to be 

detected and account for changes as a result of seasonal conditions. The data analysis for the research 

plan will focus on clearly answering the questions posed above.  

 

4.1.2 Understanding the indirect impacts of windfarms on PBTL burrows  

Spider holes are a critical component of PBTL habitat, without them, the PBTL will not occupy an area. 

The wind turbines may impact on the species of spiders that dig the suitable burrows for PBTL. Whilst not 

a direct impact on PBTL, a reduction or absence of spiders in an area may have long-term consequences 

for the viability of a PBTL population. To gain a better understanding of the potential indirect impacts of 

windfarms on the burrows utilised PBTLs, a series of research questions have been developed. These are 

aligned with the overall objectives of the research plan detailed in Section 4.1 and focus on the spiders, 

their abundance and the impacts that wind turbines may have on them. Table 8 details the impacts, the 

potential consequence of the impact and the relevant questions that have been posed in this research 

plan. 

 

Q9: Is recruitment/number of spiderlings close to turbines less than further away? 

Q10: Is the survival of individuals reduced close to the turbines? 

Q11: Do spiders abandon their burrows more when they are closer to turbines? 
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During each seasonal (bi-annual) survey, spider burrows will be located, marked with pegs, and GPS 

coordinates taken using a Catalyst 1 GPS instrument which measures down to 1 cm accuracy. All burrows 

will be recorded, and the length, diameter, angle and occupancy will be noted. The occupancy of the 

burrows (spider or lizard) will be checked with a Yateks M615FM optiscope. If not occupied by a PBTL or 

a spider, burrows will be rated according to their potential suitability as PBTL burrows based on published 

criteria (Fellows et al. 2009). Vegetation will also be recorded using parameters such as distance from 

burrow to vegetation, vegetation cover and type to determine if these factors change across the time 

frames of the study around turbines, hence influencing the lizards (Souter et al. 2007). Within each area, 

lizards will be caught via established methods (Milne 1999) marked by toe clipping to establish identity and 

secure genetic samples for later analysis. Lizards will be weighed, measured, and photographed. From 

these data we will generate body condition indices (e.g. Shamiminoori et al 2014) and a database of lizard 

identities and their initial capture locations.    

The data for Q1-6 will be generated primarily from these bi-annual surveys however we also propose to 

use techniques to age lizards based on either telomere (e.g. Dupoué et al. 2022) or epigenetic markers 

(e.g. Cossette et al. 2023). This aging work will be done after five years and in the final year of the research.  

In addition to these bi-annual surveys, it will be important to record and sample lizard and spider offspring 

(Q5 and Q6) as close as possible to when they are born to ensure a comparable indicator of breeding 

success. Therefore, a February survey will be required as PBTLs give birth in late January/early February. 

This survey would be less comprehensive and be focused on juvenile capture. Juvenile PBTLs stay with 

their mother for a week or so before dispersing and we need to capture the lizards before dispersal to 

ensure we have all the offspring born.  Genomic analysis via DArTseq will be undertaken to determine 

paternity of offspring (Q6).  

Similarly, a survey to examine spider recruitment (Q5) will occur in November. Here we will examine all 

the spider occupied burrows for egg sacks to determine who and how many spiders have bred. Egg sacs 

will be left in situ but will be measured by taking photos using a Yateks M615FM optiscope. Another survey 

will be taken in December to capture, once they hatch, 20 offspring of each of 10 female spiders individuals. 

This will allow an investigation of the level of multiple paternity of the spiders (Q6). This research will be 

conducted for each spider species (wolf and trapdoor). Offspring will be sent for sequencing using the 

DArTseq protocols.  

To explore burrow development (Q19), within the survey areas spider holes around established female 

spiders will be recorded by randomly placing three 12 m quadrates in each of the 10 x 50 m transect area 

and recording the number of small (<1 cm) burrows. These burrows are too small to be counted in the 

overall survey and require separate scrutiny.  

To understand spider diversity (Q20) within these surveys we will record different species of spiders 

encountered and sequence a selection for mtDNA barcoding genes to understand if there is any cryptic 

diversity within the spiders. We expect two main species of wolf (Lycosidae) spiders, Tasmanicosa gilberta 

and T. ramosa and one trapdoor (mygalomorph), Blakistonia aurea, however the species diversity of these 

spiders is not well known, and more may occur at the site.  
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4.2.2 Shadow flicker 

To further investigate the potential impacts of shadow flicker on PBTL and whether PBTL develop a reduce 

response to aerial predators (Q7), a series of experiments with drones will be undertaken. We will examine 

how quickly lizards, at the different distances from the turbines, respond to a drone flown directly above 

them. This work will take place at a different time to the main survey work to ensure the effect of human 

presence and capture do not influence the results. Here we will undertake the work in November/December 

alongside the trips associated with Q5 and Q6.  The reaction of lizards in areas directly in line with the 

shadow of the turbines will be compared to those in areas around the turbines not in the shadow zone. To 

score the reaction to the drone flights we will film lizards using Brinno BCC200 Construction Cameras. We 

will set up 20 cameras at a time and score the video with JWatcher for how long it takes lizards to retreat 

into their burrows when a drone flies overhead. 

Alongside this fieldwork will be experiments conducted at Flinders University on a semi-wild captive colony. 

Here individual lizards will be conditioned with small model wild turbines to simulate the shadow flicker of 

turbines. This will provide an independent assessment of this phenomenon.  

Vibration is maybe more relevant for spiders, thus we will compare how readily spiders attack an intrusion 

to their burrows. This will be done by simulating an attack by inserting the scope into burrows when 

inspecting the burrows. The time and number of provokes it take for an attack to occur will be 

measured/counted. This research will occur during the normal survey work described above for Q1-6.  

 

4.2.3 Habitat fragmentation  

To determine if roads are impediment to lizard movement (Q8), three sets of 50 x 50 m areas on either 

side of road areas will be surveyed. This will occur as dedicated surveys . Lizards 

will be toe clipped, weighed etc and released. Potential movement of lizards across the roads will be 

monitored over time (each sampling period) in the lizards via mark-release-recapture methods. In addition, 

samples of DNA will be sent off for single nucleotide analysis via the DArTseq company and genomic 

differences will be analysed to see if the genetic signature of areas across road differs over time. Data 

from these areas will be compared to two contiguous 50 x 100 m areas.  

To understand spider movement (Q17), from the same areas we will take legs from individuals to provide 

a genetic sample and do a comparison using similar genomic methods. We will also radio track with ATS 

trackers to twenty male spiders, 10 from either side of an access road. This will provide a direct 

measurement as spiders are difficult to individually mark for identification purposes. This will be done each 

year to understand how long it takes for movement to occur freely. We will compare the movement here 

to control sites. 

To determine if spiders re-colonise areas that have been used during wind farm construction (Q18), we 

will conduct surveys within three transects of 50 m on previously disturbed areas not stripped of soil cover. 

Here spider holes and spider occupancy will be counted and recorded over time.  
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4.3 Research Locations  

There is a large and significant population of PBTL that occurs close to a variety of wind farm infrastructure 

within the Goyder South Renewable Energy project. This occurs  

. Whilst specific research locations have not been identified, it is considered that this 

general location would be suitable as it is known that PBTL occur within  

. Refer to Figure 7 for general location.   
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4.4 Research Timetable 

Table 9 provides a Project Timetable that is reflective of the yearly summary provided below. The 

commencement date of the project is planned for July 2024. This provides sufficient time to develop and 

finalise the agreement between Flinders University and Neoen after the approval of this Research Plan by 

DCCEEW.  

Key milestones include: 

Year 0 – July 2024  

Recruitment of research assistants, postdoctoral researchers, and two Phd plus two honours students. 

Establishment of transects and conduct the baseline surveys pre-turbine. 

Year 1 

Recruitment of honours student. Conduct of initial post-turbine surveys. Draft publication. Establishment 

of second colony of PBTLs at Flinders University. Outline of both PhD projects. Preliminary Assessment 

Report.  

Year 2 

Recruitment of honours student. Conduct of second post-turbine surveys. Draft publication and submission 

of publication. Methods developed for aging the lizards.  

 

Year 3 

Recruitment of honours student. Conduct of third post-turbine surveys. Draft publication and submission 

of publication. Submission of two PhD theses. Recruitment of two PhD students. 

 

Year 4 

Recruitment of honours student. Conduct of fourth post-turbine surveys. Draft publication and submission 

of a publication. Outline of both PhD projects. 

 

Year 5 

Recruitment of honours student. Conduct of fifth post-turbine surveys. Draft publication and submission of 

a publication.  

 

Year 6 

Recruitment of honours student. Conduct of sixth post-turbine surveys. Draft publication and submission 

of publication.  
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Year 7 

Recruitment of honours student. Conduct of seventh post-turbine surveys. Draft publication and 

submission of publication. Submission of two PhD theses. Recruitment of two PhD students. 

Year 8 

Recruitment of honours student. Conduct of eighth post-turbine surveys. Draft publication and submission 

of publication. Outline of both PhD projects. 

 

Year 9  

Recruitment of honours student. Conduct of ninth post-turbine surveys. Draft publication and submission 

of publication.  

 

Year 10 

Recruitment of honours student. Conduct of last post-turbine surveys. Conduct aging analysis of lizards. 

Draft publication and submission of publication. Submission of two PhD theses. 

 

4.5 Research Reporting Requirements 

An annual research report will be provided as part of the EPBC Annual Compliance Reporting that is 

required for the Goyder South Hybrid Renewable Energy Project. The approval conditions require the 

reporting below to be submitted (within specified timeframes) as per below:  

- Inclusion of research progress in annual Project compliance report – annual report 

- Preliminary Assessment Report within 90 months of approval date – this will include preliminary 

analysis of data collected to date.  

- Final assessment report within 13 years of the approval date – this will include the analysis of the 

10 years of collected data and copies of all published peer reviewed scientific articles associated 

with the research program.  

The annual compliance report will include: 

• Summary of the research undertaken within the 12 month reporting period 

• Summary of progressive findings based on the work completed  

The Preliminary Assessment Report will include: 

• Summary of research completed  

• Summary of updates / changes to methods being implemented 

• Preliminary assessment / summary of data collected to date 
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• Preliminary recommendations on assessment / management of windfarms where PBTL and PBTL 

habitat is present if the data collected to date shows clear trends.  

The Final Assessment Report will include: 

• Summary of research completed 

• Summary of data collected and analysed (10 years of data) 

• List of all published articles in peer reviewed journals generated from the research project 

• Review of the long-term impacts of human disturbance, habitat fragmentation, wind turbine noise, 

vibration and shadow flicker on PBTL from the 10 year research program 

• Discussion on assessment and management considerations for windfarm projects where PBTL / 

PBTL habitat is present 

• Recommendations that can be implemented to improve the assessment and management of 

windfarm projects where PBTL / PBTL habitat is present 

 

4.6 Research Publications 

The research undertaken will result in a series of publications over the life of the project. At least four PhD 

thesis will be produced as part of the project. In addition, research will be published in high quality scientific 

research journals. This research should result in publications in journals such as Molecular Ecology (IF 

6.6); Conservation Biology (IF 7.6); Animal Behaviour (IF 3.04) Biological Conservation (IF 7.5); and open 

access journals such as Frontiers in Ecology and Environment (IF 13.8), Frontiers in Ecology and Evolution 

(IF 4.5). Findings may also be suitable for multidisciplinary journals such as Proceedings of the Royal 

Society of London B (IF 5.5); Proceedings of the National Academy of Science USA (IF 12.8).  

4.7 Research Resources Costs 

Table 9 details the resources required to undertake the research successfully including the researchers 

required, the facilities required and the equipment required. Details of when the resources (including PhD 

students, post-doc researchers and equipment) are required has also been determined.   

The funding required to undertake the project has been developed by Flinders University, based on the 

research requirements of the approval conditions. Funding is based on undertaking research over an 11 

year period and utilises a variety of approaches to ensure the research aims of the project are met. Given 

the significance of the project, Flinders University will provide in-kind contributions to ensure the 

requirements of the University (which go above and beyond the research requirements of the approval 

condition) will be met.   

The funding of the research project will be sourced from Stage 1A (87%) and Stage 1B (13%) as detailed 

in the approval conditions.  
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5 DELIVERY OF THE PBTL RESEARCH PLAN  

5.1 Roles and responsibilities 

A project team will be developed for the implementation of the research plan. The project team will oversee 

the delivery of the research, supervision of the students and staff and ensure the research objectives (and 

subsequently approval conditions) are met.  

The project team will consist of Flinders University (Professor Mike Gardner and Dr Bruno Buzatto), EBS 

Ecology (Dr Travis How) and Neoen Australia (to be advised). Refer to Section 7 for CV’s of Professor 

Mike Gardner and Dr Travis How.  

 

5.2 Partnership with Flinders University 

Once this research plan is approved by DCCEEW and the project details finalised, a standard agreement 

between Flinders University and Neoen Australia will be developed. The agreement to be used is a 

standard agreement that the University utilises when undertaking projects through industry participation. It 

will include all project details, deliverables and funding arrangements.  

 

5.3 Project Timetable and Costing 

The project timetable, personnel and equipment requirements of the project has been developed in 

conjunction with Flinders University (Table 9). The costings have been provided by Flinders University and 

reflect the resources and funding required to undertake research toa level that is scientifically robust. The 

approach will meet the requirements of the approval condition and allow results to be published in the 

appropriate scientific journals.  

A 10% contingency has been calculated (Table 9) which will be funded by Neoen Australia if required. 

Stage 1A will fund $4,150,073.83 (87%) plus 10% contingency (if required) of the research program. 

Stage 1B will fund $620,125.97 (13%) plus 10% contingency (if required) of the research program 
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Table 9. PBTL Scientific Monitoring and Research Project Timetable and Cost. 
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7 APPENDIX 1 – CURRICULUM VITAE 
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