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1. General Managers Statement  

This is the fourth Public Environmental Report (PER) published for the Musselroe Wind Farm (MRWF) 
project. The PER has been prepared following the requirements set out in Section 2.3 and 3.4 of the 
Annual Fee Remission Guidelines (2010). This PER is also prepared to satisfy Condition G5 of the 
Environment Protection Notice for the project (EPN 8657/2), requiring the submission of an Annual 
Environmental Review (AER), that is publicly available (www.woolnorthwind.com.au/health-safety), to 
the Director of the Environment Protection Authority (EPA) by the 30th of September of each reporting 
year. This PER reporting period is July 1, 2019 to June 30, 2022. 

The information contained in this PER has been carefully prepared by our Health, Safety and 
Environmental team, in collaboration with project staff.  

I acknowledge and endorse this report. 

 

 

 
Stephen Ross 
General Manager 
Woolnorth Wind Farm Holding Pty Ltd (T/A Woolnorth Renewables) 
30 September 2022 
 

 

  

http://www.woolnorthwind.com.au/health-safety
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2. This Report and Reporting Period 

This PER provides a summary of the environmental management activities and management actions 
undertaken at MRWF during the reporting period (July 1 2019 to June 30 2022). This report fulfils the 
requirements of the AER requirements for 2021/22 in accordance with Condition G5 (EPN 8657/2). 
The reporting requirements relevant to the Commonwealth Environment Protection and Biodiversity 
Conservation Act (1999) (EPBC) approval (2002/683) are also reported in this document. It also 
provides additional information to satisfy the reporting requirements of a PER, and a summary of 
additional work undertaken at this site to address any environmental issues or improve environmental 
values. Table 1 contains details of the sections within this report and the specific compliance 
requirements that each section addresses.   

 
Table 1. Sections contained within this report and details of reporting requirements met.   

Sections of this report Compliance details 
Statement from General Manager 
 

Requirement of G5 of EPNs. PER 
requirement. 

Reporting period 
Section 2 

PER requirement 

Profile - Company 
Section 3 

PER Requirement 

Environmental Policy  
Section 4 

PER requirement 

Activity Profile 
Sections 5 

PER & part AER requirement 

Legislative requirements 
Section 6 

PER requirement 

Permit Conditions  
Section 6 

Reporting on commitments 
contained within EPNs. 

PER requirement 

Environmental Management (EMS, audits, process/procedure 
changes, performance improvement) 
Section 7 

PER & part AER requirement 

Complaints Received from the Public 
Section 7.5  

PER & AER requirement 

Non-trivial Environmental Incidents 
Section 7.6 

PER & AER requirement 

Infringement Notices, Prosecutions or Enforcements 
Section 7.10, 7.11, 7.12 

PER requirement 

Environmental Monitoring 
Section 7 -10 

PER requirement 

Environmental Training 
Section 7.14 

PER requirement 

Community Engagement on Environmental Matters 
Section 7.15 

PER &AER requirement 

Other Environmental Management Activities 
Section 7.17 

PER & AER requirement 

Environmental Management Plans – State and  
Commonwealth 
Sections 8-10 

AER requirement 

Reporting on commitments 
contained within EPNs, EPBC 
Approval and the State 
Environmental Management Plan 
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3. Profile – Woolnorth Wind Farm Holding Pty Ltd 

Woolnorth Wind Farm Holding Pty Ltd was formed in 2012 and is a joint venture between Hydro 
Tasmania and Shenhua Clean Energy Holding. In February 2020, Woolnorth Wind Farm Holding 
registered and commenced trading under the name of Woolnorth Renewables (WNR). WNR owns and 
operates the MRWF (168MW), as well as the Bluff Point Wind Farm (BPWF - 64.75MW) and Studland 
Bay Wind Farm (SBWF - 75MW), not reported on herein.   In total, WNR has a total installed capacity 
of 308 MW, and owns and operates two 110 kV transmission line assets (approximately 50km per line). 
WNR leases the MRWF site but owns the BPWF and SBWF sites. All three site have agricultural licence 
arrangements to allow continued agricultural production. The Company’s major administrative base is 
in Launceston, Tasmania. 
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4. Environmental Policy 
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5. Activity Profile 

5.1 Background 

The MRWF is located in far north-east Tasmania (Figure 1). MRWF Pty Ltd was previously owned by 
Roaring 40s Renewable Energy Pty Ltd, until 30 June 2011 when Roaring 40s was disaggregated. It was 
then owned by Hydro Tasmania. Ownership changed again in February 2013 and the wind farm is now 
owned by WNR. WNR manages MRWF, including compliance with its obligations under the 
Environment Protection Notice (EPN), EPBC approval and other approval conditions. The regulatory 
compliance obligations of MRWF are the main focus of this report. 

5.2 MRWF 

The MRWF consists of: 
• 56 Vestas (3MW) wind turbines. 
• Underground 33 kV power collection system. 
• An electrical substation, control room and associated buildings. 
• Roads, fences and other associated infrastructure. 
• A 110kV single circuit transmission line (46km in length, Figure 2), connecting the wind farm 

to the national electricity grid at the Derby substation. 
 
Construction of the wind farm commenced in March 2009 and completion of the wind farm was 
contractually executed on 9 October 2013. For the purposes of several EPN requirements bound by 
the term ‘commissioning/ed’, July 1 2013 is used (as 55 of the 56 wind turbines were operating by that 
time). 
 
MRWF has been issued a Municipal Planning Scheme Permit (PLN/03-0161 & PLN/08-0714), an EPN 
(8675/2, replacing conditions attached to PLN/03-0161) and an EPBC approval (2002/683). These 
regulatory instruments are administered by the Dorset Council, the EPA and the Department of 
Agriculture, Water and the Environment (DAWE) respectively. Attached to these legal instruments are 
environmental conditions with which MRWF must comply.  The preparation of this PER/AER is a 
requirement of the EPN. Environmental Management Plans that have been approved in accordance 
with the EPN and EPBC Approval also outline reporting commitments and requirements. 
 
 



 

Figure 1. Musselroe Wind Farm layout. 
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Figure 2. Transmission line alignment. 
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5.3 Plant and operations 

Table 2 summarises the infrastructure at the MRWF, while Table 3 summarises that of the 
transmission line. 
 
Table 2. Wind Farm Infrastructure. 
 

Installed capacity 168MW 

Number of turbines 56, Vestas V90 

Tower height (m) 80 

Rotor diameter (m) 90 

Wind speed range (m/s) 4-25 

Year commissioned July 1 2013 

Access roads  43 km access roads 

Underground power collection system 33 kV 

Control building including switch room (high voltage circuit 
breakers), administration offices, and workshop 

Yes  

Wind Monitoring Tower Removed 

Hazardous material store Yes 

High voltage switchyard including transformers, disconnectors, 
circuit breakers, overhead gantry, oil water separator 

Yes 

Reactive support equipment Yes 

General storage facility Yes 

Visitors Centre Yes 

 
 
Table 3. Summary of Transmission Line Infrastructure 

 Notes 

Configuration Overhead monopole construction, single circuit 
comprising 3 conductors and an OPGW (optic fibre 
ground wire) 

Main transmission line length 46 km 

No. monopole/towers 154 (not including structures in switchyards) 

Length Underground Cable 0 

Bird strike mitigation Approximately 8 spans 

 
From an operational perspective, MRWF has been fully operational since commissioning was 
completed at the end of June 2013. During the reporting period, the wind farm has operated 
continuously and within the expected level of turbine availability. Operations have been 
occasionally interrupted by operational failures, most of which are unexpected and not of any 
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material consequence. During the reporting period (July 1 2019 through June 30 2022) the wind 
farm produced approximately 1647 GwH of electricity. 

5.4 Raw material consumption 

The MRWF EPN does not specify or limit the consumption of any raw materials. MRWF has however 
monitored a several commodity streams which are required for the operation of the wind farm (see 
Table 4). The vast majority of commodities and materials were brought to site occurred during the 
construction, rather than during the operational phase of the wind farm. 

 
Table 4. Raw materials used/brought to site during the reporting period.  
 

 Quantities  

Purpose 2019/20 2020/21 2021/22 Source 

Base course and other road materials (t) 1500 1500 1500  Rushy Lagoon 
Energy Consumed (Gwh) 1.3 1.3 1.0 Grid 
Diesel (vehicle use) 23.3KL 22.8KL 23.1KL Gladstone, Scottsdale, St 

Helens 
Water 150 KL 150KL 150KL Self - sourced( not 

metered) 

5.5 Product markets and sources of raw materials 

The energy produced by the wind farm is used in the National Electricity Market. The energy is 
metered (measured) at the Derby sub-station and distributed from there.  
 
As outline above, the MRWF operation does not require consumption of any raw materials.  

5.6 Pollution, greenhouse gas emissions, waste, other emissions and their control 
measures 

While the wind farms are industrial facilities, they are not significant sources of air, water or noise 
pollution.  
 
Emissions to the atmosphere are generated from vehicles (exhaust emissions and dust) and gasses 
held on site. No significant losses of gasses used or stored on site were recorded. This includes 
sulphur hexafluoride (SF6), which is stored (in use) within switchgear in most wind turbines and the 
main switchyard circuit breakers. The volumes held on site are relatively minor and control 
measures are in place to minimise emissions to the atmosphere. Vehicle emissions are minimised 
by having a relatively new fleet of vehicles. WNR has obligations to report emissions annually under 
the National Greenhouse and Energy Reporting Act 2007.l 
 
Dust emissions are not specifically monitored or controlled, but regular road maintenance ensures 
all site roads have stable running surfaces.  
 
Emissions to water are not likely and have not been recorded during the operation of the wind 
farm. 
 
Noise emissions are generated through the operation of wind turbines and the switchyards.  A noise 
compliance assessment was completed following construction, which demonstrated the wind farm 
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was compliant with the noise emission requirements. There have been no complaints received by 
WNR regarding noise emissions from the wind farm since commissioning. 
 
Solid wastes are produced and waste streams are monitored and volumes recorded. Solid wastes 
are disposed of by Veolia Environmental Services (under contract). All recyclable materials are 
recycled where possible.  
 
Waste effluent from the control building (domestic wastewater) is disposed of onsite through a 
mini treatment plant. Stormwater is directed to drinking water tanks or to the sites drainage 
system.  
 
The breakdown of the types and quantities of solid wastes generated on each site during the 
reporting period is provided in Table 5. 
 
 
Table 5. Waste stream volumes 
 

Waste Volume (m³) 

Year 2019/20 2020/21 2021/22 
General waste  24 20 24 
Recycling 16 6.5 9 

 
Hazardous materials used on the wind farm sites generate a relatively small quantity of waste 
including oils, oily wastes and coolant from turbine servicing. All wastes from hazardous materials 
are appropriately segregated and disposed of by an appropriately qualified and licenced contractor. 
 
Chemical inventories and safety data sheets (SDS) are held on each site and are regularly updated 
and audited. All hazardous materials such as oils, coolant and general materials such as paints, 
solvents, glues, herbicides etc., are retained on site at the lowest practical stock levels, and if 
possible and practical, only brought to site when needed. 
 
The hazardous wastes produced at MRWF over the 2019 – 2022 reporting period is provided in 
Table 6. 
 
Table 6. Hazardous/controlled waste stream volumes 
 
 
 
 
 
 
 
 

5.7 The local environment  

5.7.1 Wind Farm 
MRWF is located on the Cape Portland property in Tasmania's far north-east (Figure 1).  The site is 
approximately 5,500 ha. The area is dominated by consistent westerly winds with an annual rainfall 
of about 600 mm. 
 

Waste Volume (L) or (m³) 

Year 2019/20 2020/21 2021/22 
Hydrocarbon liquid 22000L 9296L 14560L 
Hydrocarbon solids 10.5 m³ 18 m³ 18 m³ 
Filters 7.5 m³ 13.5 m³ 15.3 
Coolant 1200L 0 0 
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The project area rises from coastal dunes to undulating plains and low hills up to approximately 
80m above sea level. The lower areas of the site are generally poorly drained, containing a number 
of small naturally occurring water bodies and wetlands. Several intermittent and perennial swamps 
are scattered throughout the site, as are numerous man-made farm dams 
 
The Cape Portland Wildlife Sanctuary (a private sanctuary proclaimed under the National Parks and 
Wildlife Act 1970) occupies the western side of the property, and includes numerous lagoons, the 
largest named the Tregaron Lagoon. These water bodies range from fresh water to saline, 
depending on their distance from the coast, and constitute most of the surface water on the site. 
In addition to the lagoon areas, other wetlands habitats occur in the north-east of the property. Six 
of the wetlands are listed in the Directory of Important Wetlands in Australia and have been 
nominated for their ecological value. 
 
The headwaters of the Little Musselroe River is south of the Rushy Lagoon township, draining in a 
north east direction into the Little Musselroe Bay estuary. The catchment includes large parts of 
the Rushy Lagoon property as well as the south-western part of the project area. 
 
Adjoining the Cape Portland Wildlife Sanctuary is the Cape Portland Conservation Area (209 ha). 
This area is a narrow coastal Crown Land reserve that extends from high water marks to the lower 
water mark and includes the Petal Point area. 
 
An area of Crown coastal reserve borders most of the north boundary of the wind farm site and 
extends east to link to the Musselroe Bay Conservation Area (1,750 ha).  
 
The wind farm site and the land immediately around it are reasonably representative of the local 
environment. The landscape has been progressively cleared to make way for agricultural 
enterprises, resulting in a mosaic of relatively large expanses of cleared pasture dissected by smaller 
remnant patches of native vegetation. The ‘Rushy Lagoon’ agricultural property is located to the 
south of the wind farm.  
 
There are no known significant local sources of pollution within the vicinity of the wind farm. 
 
First Nations peoples have a deep spiritual connection to the immediate and local area. In particular 
it is the clan country of Mannalargenna, a significant leader, to whom many First Nations peoples 
today can trace their lineage. It is also important because of various significant historical events 
that have occurred there, and these strong connections continue into the present. 
 
There are many records of First Nations peoples’ heritage across the wind farm site and extensive 
studies were undertaken prior to the construction of the wind farm (and transmission line) to 
minimise any possible impacts. This included realigning or moving Wind turbines, cable routes, 
roads and part of the transmission line where necessary. 
 
There are also a number of other significant heritage artefacts and features that represent heritage 
value to other cultures, including a private graveyard and building ruins. 

5.7.2 Transmission Line 
The transmission line is approximately 46 km long and runs in a SSW direction from the wind farm 
site and terminates at the Derby sub-station, approximately 3km north of the Derby township 
(Figure 2). The transmission line passes through various landscape types including farmland (high 
and low productive, grazing and cropping), scrub forests, private Eucalypt and Pine plantations and 
Eucalyptus woodland and forest. These landscapes provide diverse and wide-ranging habitats for 
numerous species of flora and fauna. Land tenures include private freehold, State Forest, State 
Reserve (Mt Cameron Regional Reserve) and Crown Land. 
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The Ringarooma and Little Boobyalla Rivers are the main drainage lines intersecting the 
transmission route and flow into Ringarooma Bay. Others include March Creek, Vicary’s Creek and 
Walpole Creek. The lower floodplain of the Ringarooma River, which includes the Chimneys and 
Hardwickes Lagoons, is declared a Ramsar wetland.  
 
There are no known significant local sources of pollution within the vicinity of the transmission line.  

5.8 The regional environment  

The regional area includes a variety of environments ranging from marine, coastal dunes and heath, 
to pastoral and intensive agricultural land to forests and low rocky hills. The project site is located 
in the Dorset Municipality and is part of the Flinders Bioregion, which is described as: 
 

“Devonian granites dominate the elevated areas of the subregion forming low rugged 
ranges. These are overlain by shallow stony/gravelly gradational or duplex soils carrying 
Eucalyptus amygdalina open forest and woodland with E. nitida open heath on higher 
peaks. Quaternary/Tertiary materials overlain by deep sandy soils typify extensive lowland 
plains, coastal deposits and dunes. Coastal plains have been heavily modified by agricultural 
(grazing).”(Interim Biogeographic Regionalisation for Australia, 2000). 

 
Winds tend from the north-west to the southerly sector for most of the year, but with occasional 
rain bearing north-easterlies in the summer months. Rainfall patterns in coastal areas average less 
than 800 mm but increases to over 1200 mm with elevation. 
 
Prior to European settlement most of the north-east region was covered by forest. With the advent 
of increased human activity and fire frequency, structural changes in vegetation have occurred. The 
wind farm site and transmission corridor have been substantially modified as a consequence of land 
clearing for agriculture. Ongoing clearing, fertiliser use, regular burning and other practices 
associated with the agricultural land use continue to take place. Within the region a diverse range 
of vegetation communities exist including coastal dune vegetation scrub, scrubby coastal heath, 
wet heath, dry Eucalypt forest, She Oak forest, Melaleuca and Leptospermum scrub forest, wet 
Eucalypt forest and isolated areas of rainforest. 
 
The fauna populations of the region are diverse. Many of the birds are found in association with 
the shoreline and wetland areas, and some 144 native species have been documented in total. 
Seven of these native species have been listed under the relevant Commonwealth and state 
legislation. The area also has a rich mammal population, with 23 species of mammal, along with 
five species of frog and four species of reptile recorded in the region.  
 
The closest population centre (other than Little Musselroe Bay) to the wind farm is Gladstone 
(population less than 100 people). Industrial sectors that dominate the employment in the region 
area include agricultural, forestry and fishing, followed by manufacturing and retail. These latter 
sectors are concentrated predominantly in the larger urban centres of Scottsdale (< 2,000 people) 
and Bridport (approximately 1,500 people), and collectively these two towns account for 
approximately 44% of the Dorset Municipality population.   

5.9 Significant changes to wind farm operations and environmental procedures over 
the reporting period  

No major changes to the wind farm activity have taken place over the reporting period. Specific 
changes to environmental monitoring are discussed in Sections 7-10. 
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No significant changes to the activity are expected over the next 12 months. 

  



Musselroe Wind Farm Public Environmental Report 2019-22 18 

6. Legislative requirements 

6.1 Permit conditions 

MRWF Pty Ltd has been issued a Municipal Planning Scheme Permit (PLN/03-0161 & PLN/08-0714), 
an EPN (8675/2, replacing conditions attached to PLN/03-0161 and EPN 8675/1).  A copy of the 
current EPN is provided in Appendix 1. MRWF also operates under an approval issued under the 
EPBC (approval no. 2002/683). These regulatory instruments are administered by Dorset Council, 
EPA and DAWE. 
 
Attached to these legal instruments are conditions with which the wind farm must comply.  The 
preparation of an AER (embodied in this PER) is a requirement of the wind farm’s EPN. 
Environmental management plans approved in accordance with the EPN, and Commonwealth 
approval conditions, also outline reporting commitments and requirements. This report therefore 
contains the relevant reporting requirements for MRWF and the associated 110 kV transmission 
line. 

6.2 Relevant Environmental legislation 

The following legislation and policy documentation are particularly applicable to the operation and 
maintenance of the MRWF. Changes and updates to legislative requirements are monitored 
regularly. 
 
TASMANIAN LEGISLATION AND REGULATIONS 

• Aboriginal Relics Act 1975 
• Agricultural and Veterinary Chemicals (Control of Use) Act 1995 
• Agricultural and Veterinary Chemicals (Control of Use) Order 2001 
• Animal Welfare Act 1993 
• Animal Welfare (General) Regulations 2013 
• Building Act 2016 
• Building Regulations 2004 
• Building Regulations 2016 
• Crown Lands Act 1976  
• Crown Lands Regulations 2021 
• Dangerous Substances (Safe Handling) Act 1995 
• Dangerous Substances (Safe Handling) Regulations 2009 
• Dangerous Goods (Safe Transport) Act 2010 
• Dangerous Goods (Road and Rail Transport) Act 2010 
• Dangerous Goods (Road and Rail Transport) Regulations 2021 
• Electricity Supply Industry Act 1995 
• Electricity Supply Industry Regulations 2018 
• Electricity Wayleaves and Easements Act 2000 
• Environmental Management and Pollution Control Act 1994 
• Environmental Management and Pollution Control (Atmospheric Emissions) Regulations 

2018 
• Environmental Management and Pollution Control (Environment Improvement 

Programme Fees) 2004 
• Environmental Management and Pollution Control (General) Regulations 2017 
• Environmental Management and Pollution Control (General Fees) Regulation 2017 
• Environmental Management and Pollution Control (Infringement Notices) Regulations 

1996 

https://www.legislation.tas.gov.au/view/html/asmade/sr-2017-080
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• Environmental Management and Pollution Control (Infringement Notices) Regulations 
2006 

• Environmental Management and Pollution Control (Miscellaneous Noise) Regulations 2004 
• Environmental Management and Pollution Control (Noise) Regulations 2016 
• Environmental Management and Pollution Control (Waste Management) Regulations 2020 
• Explosives Act 2012 
• Fire Service Act 1979 
• Forest Practices Act 1985 
• Forest Practices Regulations 2017 
• Historic Cultural Heritage Act 1995 
• Historic Cultural Heritage Regulations 2016 
• Land Use Planning and Approvals Act 1993 
• Land Use Planning and Approvals Regulations 2014 
• Living Marine Resources Management Act 1995 
• Local Government Act 1993  
• Mineral Resources Development Act 1995 
• National Parks and Reserves Management Act 2002 
• National Parks and Wildlife Act 1970 
• Natural Resource Management Act 2002 
• Nature Conservation Act 2002 
• Resource Management and Planning Appeal Tribunal Amendment Act 2004 
• State Policies and Projects Act 1993 
• National Environment Protection (Movement of Controlled Waste between States and 

Territories) Measure 1998 
• State Coastal Policy 1996 
• State Policy on the Protection of Agricultural Land 2009 
• State Policy on Water Quality Management 1997 
• Threatened Species Protection Act 1995 
• Water and Sewerage Industry Act 2008 
• Water and Sewerage Industry (General) Regulations 2019 
• Weed Management Act 1999 
• Weed Management Regulations 2017 
• Work Health and Safety Act 2012 
• Vermin Control Act 2000 

 
COMMONWEALTH LEGISLATION AND REGULATIONS  

• Aboriginal and Torres Strait Islander Heritage Protection Act 1984 
• Environment Protection and Biodiversity Conservation Act 1999 
• Environment Protection and Biodiversity Conservation Regulations 2000 
• Civil Aviation Act 1988 
• Civil Aviation Safety Regulations 1998 
• National Environment Protection Council Act 1994 
• National Greenhouse and Energy Reporting Act 2007 
• National Greenhouse and Energy Reporting Regulations 2008 
• Native Title Act 1993 
• Renewable Energy (Electricity) Act 2000 
• Renewable Energy (Electricity) Regulations 2001 

 

https://www.legislation.tas.gov.au/view/html/inforce/2022-09-13/act-2012-004
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7. Environmental Management and Monitoring  

7.1 Overview of the Regulatory Approved Environmental Management Plans 

Environmental monitoring at the wind farm is conducted in accordance with the approved 
Environmental Management Plans (EMPs).  
 
All necessary Environmental Management Plans (EMPs) for MRWF were prepared and approved 
prior to commissioning of the wind farm, as required by the approval conditions, permit and/or 
EPN. In November 2016 the suite of State approved environmental management plans for the 
project were reviewed, consolidated into a single Plan (‘State Environmental Management Plan 
2016’) and later approved by the EPA in July 2017. The review and consolidation of the Plans in 
2016 primarily focussed on removing the information and commitments relating to the planning, 
construction and commissioning phases of the wind farm, which are/were no longer relevant. This 
State Environmental Management Plan was updated again in February 2020 in response to a 
request from the EPA to vary the Plan pursuant to condition FF7 (1) of the EPN and again in 2021 
as per EPN Condition G6. Both the 2020 and 2021 reviews resulted in few changes to the overall 
document. 
 
An Adaptive Management Protocol was approved by both the EPA and DAWE during the PER 
reporting period. This is described in Section 10 of this report. 
 
The following table (Table 7) summarises the relevant management plans and their details (the 
current Departmental names are used). 
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Table 7. Status of State Environmental Management Plans for the MRWF.  
Environmental 
Management Plan 
and relevant permit 
condition 

Authority Year last 
approved 

Status 
 

Reporting 
required in AER?* 

Wader Monitoring 
Plan* 

EPA 2021 Active, but all 
requirements 
completed 

Yes 

Fauna Monitoring 
Report 

EPA 2007 Requirement 
completed 

No 

Avian Collision 
mitigation Report 
(Transline) 

EPA 2007 Requirement 
completed 

No 

Schayer’s Grasshopper 
surveys  

EPA 2007 Requirement 
completed 

No 

Construction 
Rehabilitation Plan  

EPA 2008 Requirements 
completed 

No 

Weed and Disease 
Management Plan* 

EPA 2021 Active Yes 

Construction Solid 
Waste Management 
Plan 

EPA 2009 Requirements 
completed 

No, internal 
auditing 

Hazardous Materials 
Management Plan* 

EPA 2021 Active No, internal 
auditing 

Eagle Impact Offset 
Plan* 

EPA 2021 Active Yes 

(Wind Farm) 
Vegetation 
Management Plan* 

EPA 2021 Active No, general 
comments 
included 

Transmission Line 
Vegetation 
Management Plan* 

EPA 2021 Active No, general 
comments 
included 

Wind Monitoring 
Tower Avifauna 
Management Plan 

EPA 2012 Requirements 
completed 

No 

Bird and Bat Mortality 
Monitoring Plan* 

EPA 2021 Active Yes 

Final Wind Farm 
Design Report 

EPA 2012 Requirements 
completed 

No 

Final Transmissions 
Line Design Report 

EPA 2012 Requirements 
completed 

No 

Adaptive Management 
Protocol 

EPA 2021 Active Yes 

Construction and/or 
Operational 
Environmental 
Management Plan 

Internal Not Required Active Internally 
approved 

*Included as section of Musselroe Wind Farm State Environmental Management Plan 2021 
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Table 7 (cont). Status of Commonwealth Environmental Management Plans for the MRWF.  

Environmental 
Management Plan 
and relevant permit 
condition 

Authority Year last 
approved 

Status 
 

Reporting 
required in 
AER?* 

CEM2 Turbine 6 
Migratory Bird Impact 
Mitigation Plan 

DAWE Not 
approved 

Not Required Turbine 6 on 
Tank Hill was not 
constructed 

CEM3 Wind Farm 
Listed Species Impact 
Mitigation Plan# 

DAWE 2012 Active No, summary and 
general 
comments 
included (some 
monitoring is 
reported as part 
of the Bird 
behaviour, 
Utilisation and 
mortality 
Monitoring Plan) 

CEM4 Bird Utilisation, 
Behaviour and 
Mortality Monitoring 
Plan# 

DAWE 2017 Active Yes 

Adaptive 
Management 
Protocol 

DAWE 2021 Active Yes 

CEM5 Transmission 
Line Listed Species 
Impact Mitigation 
Plan# 

DAWE 2009 Active No, general 
comments 
included. 

CEM6 Wedge-tailed 
Eagle Impact Offset 
Plan# 

DAWE 2009 Active No, general 
comments 
included 

#compliance reporting is also conducted in accordance with Condition 7 of the EPBC Approval, e.g. “On 1 July of each 
year after the date of this approval, the person taking the action must provide a certificate stating that the conditions of 
this Approval have been complied with”. 
 
In summary, the following sections of the State Environmental Management Plan 2021 require 
reporting: 

• Wader Monitoring Plan. 
• Weed and Disease Management Plan. 
• Eagle Impact Offset Plan (a consolidated version of the Wedge-tailed Eagle Impact Offset 

Plan and the White-bellied Sea Eagle Impact Offset Plan). 
• Bird and Bat Mortality Monitoring Plan. 

 
Relevant aspects of the Commonwealth Bird Utilisation, Behaviour and Mortality Monitoring Plan 
(BUBMMP) and the Adaptive Management Protocol (AMP) are also reported in this PER. 
 
All of the above are reported in Sections 8, 9 and 10 of this report. A summary and general 
comments for the following plans are also provided in the same sections of this report: 
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• (State) Construction Rehabilitation Plan 
• (State) Wind Farm Vegetation Management Plan 
• (State) Transmission Line Vegetation Management Plan 
• (State) Wind Monitoring Tower Avifauna Management Plan 
• (Commonwealth) Wind Farm Listed Species Impact Mitigation Plan 
• (Commonwealth) Transmission Line Listed Species Impact Mitigation Plan 
• (Commonwealth) Wedge-tailed Eagle Impact Offset Plan. 

7.2 Environmental Management System 

WNR (including operations at MRWF, BPWF and SBWF) operates its business under a Health, Safety 
and Environmental (HSE) management system. WNR was certified to ISO 14001 in 2013 and has 
maintained its certification since.  
 
The HSE system includes Policies, Procedures, Forms and other documents that assist to establish 
and set high-level directives to all areas of the business. This includes defining  accountabilities and 
responsibilities, effectively outlining business and operational risks, developing procedures and 
protocols to effectively control and manage these risks. In addition, the system includes methods 
to check and review system performance and implementation and ensure a systematic continuous 
improvement cycle is established and implemented.  

The HSE management system is described (including access to most system documents) and 
available on the WNR website www.woolnorthwind.com.au/health-safety. 

7.3 Annual audit reports 

Internal and external audits of MRWF have been conducted throughout the PER period. Audits 
included compliance with local, state and commonwealth requirements, internally prepared 
project documentation and HSE system documentation. Internal audits are conducted in 
accordance with system procedures. All audit findings are entered into a dedicated database 
and audit actions tracked.  Table 8 lists the audits conducted during the PER period.  

Table 8. Audits conducted during the PER period. 

Year Audit focus Year Audit focus 

2019/20 Site operational audit 2020/21 Bushfire audit 

2019/20 Bushfire audit 2020/21 Site Internal environmental audit 

2019/20 Site Internal environmental audit 2021/22 EMS Procedure audit 

2019/20 Paddock weed audit 2021/22 Environmental compliance audit 

2019/20 ISO 14001 external audit 2021/22 Site operational audit 

2020/21 EMS Procedure audit 2021/22 Site Internal Environmental Audit  

2020/21 ISO 14001 external audit 2021/22 ISO14001 external audit 

2020/21 Site operational audit   

http://www.woolnorthwind.com.au/health-safety
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7.4 Report on any changes made or intended to the activity or EMS in response to 
the annual audits 

Audits conducted over the PER period continued to drive continuous improvement in 
environmental management at the MRWF. All audit actions including opportunities for 
improvement were evaluated and where possible actions developed to address them. 
Implementation of actions is tracked at various levels. 

There have been no material changes made or intended to be made to the activity. All audit issues 
have been addressed promptly. 

7.5 Public Complaints  

There were no public complaints in relation to environmental matters received by WNR during the 
reporting period. A free-call 1800 number was maintained through reporting period. 

7.6 Environmental Incidents (non-trivial) and non-compliances 

7.6.1 Environmental Incidents 
There were fifteen non-trivial environmental incidents identified at the MRWF during the 2019-22 
reporting period. These incidents were:  

1. Wedge-tailed eagle collision, September 2019 
2. Wedge-tailed eagle collision, September 2019 
3. Wedge-tailed eagle collision, October 2019 
4. Wedge-tailed eagle collision, October 2019 
5. Wedge-tailed eagle collision, October 2019 
6. Wedge-tailed eagle collision, December 2019 
7. Wedge-tailed eagle collision, December 2019 
8. Wedge-tailed eagle collision, April 2020 
9. Wedge-tailed eagle collision, July 2020 
10. Wedge-tailed eagle collision, August 2020 
11. Wedge-tailed eagle collision, October 2020 
12. Wedge-tailed eagle collision, October 2020 
13. Wedge-tailed eagle collision, October 2020 
14. Wedge-tailed eagle collision, December 2020 
15. White-bellied sea-eagle collision, January 2021 

 
Other bird and bat collisions were recorded as incidents during the reporting period and managed 
according to the EPN and the approved Bird and Bat Mortality Monitoring Plan (see section 8.4) 
and the equivalent DAWE approved plan. Other ‘trivial’ environmental incidents were documented 
and managed by WNR. 

7.6.2 Incident follow-up, mitigation and preventative measures 
The WTE and WBSE incidents were managed according to the requirements outlined in the EPN 
and other approved management plans for the reporting of threatened species. Reporting of the 
incidents occurred within the required time frames. Corrective actions and offsets are required (see 
Sections 8.3, 9.2.3). 
 
In response to the number of WTE collisions in 2019, Wildspot Consulting was engaged to 
commence a WTE observation and turbine shutdown program. Further information on this program 
is provided in Section 7.17.2.  
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As a broad response to the number of eagle mortalities in previous reporting periods, the EPA and 
WNR agreed on conducting an Eagle Impact Review (EIR) to assist in determining whether the wind 
farm mortalities are impacting on the local wedge-tailed eagle populations in the Musselroe/Cape 
Portland region. The EIR is discussed in Section 7.17.5 
 
During the reporting period WNR also completed the installation and commissioning of a Robin 
Radar MAX system for the exclusive purpose of implementing an automated wind turbine 
shutdown system. A full report on this project is included in Section 7.17.3. Woolnorth continued 
to review other technologies that may assist in the mitigation of eagle mortalities at its wind farms. 
An update is included in this report in Section 7.17.4. 

7.6.3 Non-compliance 

WNR continued to comply with the latest approved State and Commonwealth EMPs. 

There were no non-compliances with the EPNs or other approval conditions identified. Internal 
audits conducted as a part of WNR internal audit schedule found no EPN or other approval 
condition related non-compliances. External audits against ISO 14001 found the sites to be 
maintaining the standard required to continue their certification. No audits were conducted by 
either the EPA or DAWE. 

7.7 Infringement and environment protection notices 

No legal proceedings such as infringement notices or EPNs were served on the wind farms during 
the reporting period.  

7.8 Environmental Procedure or process changes  

As highlighted in previous PER (2016/19) the suite of State approved environmental management 
plans for the project were reviewed, consolidated into a single Plan (‘State Environmental 
Management Plan 2016’) and was originally approved by the EPA in July 2017. This State 
Environmental Management Plan was updated again in February 2020 in response to a request 
from the EPA to vary the Plan specifically relating to condition FF7 (1) (Wedge-tailed Eagle Offset 
Plan). The Plan was reviewed again in 2021 as per EPN Condition G6. This reviewed resulted in few 
changes to the document. 
 
In response to a higher than anticipated number of wedge-tailed eagle (WTE) mortalities, an 
observer-based wind turbine shutdown program was initiated in late 2019. The observers access 
the wind turbine control system to shutdown turbines if there is a perceived risk to a wedge-tailed 
eagle (see Section 7.17.2). This program was maintained throughout the 2019-22 reporting period.  
 
As a longer-term strategy for managing eagle collisions, an avian specific radar was installed at the 
site. The Robin Radar Max system was commissioned and operational by October 2020 and has 
been in a testing and trial phase since. Further details on the system are provided in Section 7.17.3. 
 
Other relevant environmental procedure or process changes: 

• An Adaptive Management Protocol was submitted and approved in response to a 
commitment of the Bird Utilisation, Behaviour and Mortality Monitoring Plan (EPBC 
Approval, condition 4) and at the request of the Director (EPA) in response to Condition FF6 
of the EPN. 

• Condition specified in the EPN relevant to Hazardous Substances management was varied 
by the EPA in response to a request by WNR. The EPN conditions are consistent with the 
EPA Tasmania (2015) Bunding and Spill Management Guidelines.  
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7.9 Environmental Management activities and meetings  

A summary of environmental management activities and meetings for the period July 2019 to June 
2022 is provided in Table 9. 
 
Table 9. Summary of environmental management activities and meetings during the reporting 
period. 
Date Activity or meeting Comment 

Activities undertaken and outlined in the approved EMPs are outlined in the relevant sections of 
this report. Other management activities and meetings held in conjunction or addition to the 
approved EMPS are listed in this table. 

2019/20   

August 
2019 EPA meeting General catch-up 

October 
2019 

External Audit  External audit by BSI for ISO 14001 certification  

October 
2019 

EPA meeting Eagle management discussions 

November 
2019 

Robin Radar project 
execution 

Final execution of contract and project commencement 
meeting 

January 
2020 

EPA MRWF site visit General field trip 

April 2020 Presentation to HSE 
Industry Committee 

Eagle Management in Tasmania 

May 2020 Commence GPS tracking 
project 

Project personnel on site 

June 2020 Threatened Bird Strategy 
- industry discussion 

TasNetworks, Hydro Tasmania 

Quarterly Coastcare meetings Discussion with local landholders 

Throughout 
Discussions with Robin 
Radar and Western 
Advance 

Regular project meetings on the MAX radar project 

2020/21   

July 2020 EPA meeting General catch-up 

September 
2020 

EPA, DPIPWE (PCAB) & 
DAWE Musselroe Wind Farm Eagle Management Briefing 

Dec 2020 External Audit  External audit by BSI for ISO 14001 certification  
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Date Activity or meeting Comment 

March 
2021 DAWE site visit Compliance audit, bird and bat, eagle impacts 

April 2021 EPA meeting General catch-up 

May 2021 Where, Where, Wedgie Participated in site survey 

May 2021 Cultural Burning Planning 
meeting 

Collaboration of stakeholders in the development of 
Ecological Burning Plan for the site 

Quarterly Coastcare meetings Discussion with local landholders 

Throughout 
Discussions with Robin 
Radar and Western 
Advance 

Regular project meetings on the MAX radar project 

2021/22   

August 
2021 

Eagle detection and 
collision mitigation 
collaboration 

Meeting with Goldwind to discuss eagle detection and 
collision mitigation – experience and insights 

October 
2021 Orchid surveys 

Surveys for threatened orchids by Department of 
Natural Resources and Environment Tasmania (NRE), 
Pinion Advisory 

November 
2021 

Threatened Tasmanian 
Eagles Reference Group 

Participant in Threatened Tasmanian Eagles Reference 
Group assessing status of species and recovery 

November 
2021 

Submission of MRWF 
State EMP Revised State EMP submitted as required by EPN 

December 
2021 

NE Field Naturalists 
Society field trip 

Weekend field trip assessing natural values, threatened 
species 

January 
2022 External Audit  External audit by BSI for ISO 14001 certification  

May 2022 Where, Where, Wedgie Participate in program 

June 2022 
Meeting with Tasmanian 
Museum and Art Gallery 
(TMAG) 

Discuss financial support of eagle project 

June 2022 MAX radar trial across 
wind farm site Conduct trial of radar at two new locations 

Quarterly Dorset Coast Care Attendance and participation in quarterly meetings 

Throughout Discussions with mtwAC Discussions with mtwAC regarding future collaboration 
opportunities 
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Date Activity or meeting Comment 

Throughout 
Discussions with Robin 
Radar and Western 
Advance 

Regular project meetings on the MAX radar project 

7.9.1 Other Stakeholder activities 
Table 10 below provides a summary of other community-based engagement activities undertaken 
in relation to the MRWF during the reporting period. 
 
Table 10. Summary of other community-based engagement activities undertaken during the 
reporting period. 
 

Event and comments Year 19/20 Year 20/21 Year 21/22 
Rail Trail Run Ride August August August 
Bridport Scallop Fiesta August  August August 
Bridport 10 Plus support October  October  October  
Clean Energy Open Day (Studland Bay 
Wind Farm) 

October  - - 

Scottsdale Show November  November November 
North-east Volunteer Brigade 
Emergency Exercise 

- November - 

Mannalargenna Day December  December  December  
Gladstone Community Day - - December 

 

7.10 Specific actions under EMPCA 

There were no specific actions under EMPCA in relation to the activity. 

7.11 Any proceedings under Tasmanian or Commonwealth environmental legislation 

There were no proceedings under Tasmanian or Commonwealth environmental legislation during 
the reporting period. 

7.12 Any other enforcement actions 

There were no other enforcement actions during the reporting period. 

7.13 Breaches of permit conditions or relevant limits in legislation and results that 
vary significantly from predictions contained in any relevant EMP  

There were no breaches of the permit conditions or other relevant limits during the reporting 
period. 

7.14 Report of staff and contractor environmental training 

WNR maintains a training plan for the employees and contractors working at its sites. The training 
plan is an output of the HSE system that governs the MRWF operation. The training plan documents 
all employees and lists the mandatory and recommended training requirements for each person. 
Training packages have been developed in line with the training plan and are delivered both 
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internally and externally by suitably qualified personnel. In addition to training sessions, emergency 
preparedness exercises have been undertaken to prepare and train site personnel for site 
emergency events. Table 11 documents the training sessions and emergency preparedness 
exercises undertaken during the reporting period.  

Table 11. Training sessions and emergency preparedness exercises. 

7.15 Community and stakeholder engagement  

7.15.1 Tebrakunna Visitors Centre 
WNR continues to operate the Tebrakunna Visitors Centre, located on the wind farm. The venue 
provides visitors regional information on the history of the First Nations Peoples and also 
information on the wind farm. WNR estimates the visitors centre is visited by around 2000 people 
annually. 

7.15.2 Direct community support 
A number of initiatives have been maintained and/or initiated during the reporting period that have 
involve directly supporting a local community group or project. These have included supporting 
Mannalargenna Day, the Scottsdale Show, activities and exercises with the local Tasmanian 
(volunteer) Fire Brigades (TFS), the Bridport Scallop Fiesta, Bridport 10 plus Run, Rail Trail Run 
(Scottsdale Rotary Club) and other Gladstone community activities. During the reporting period 
WNR, in collaboration with local TFS, also provided a number of community Defibrillators for 
Musselroe Bay, Ansons Bay and Pioneer.  
 

Year Training or exercise Activity type 

2019/20 EWP rescue Desktop 

2019/20 Nacelle evacuation rigging Practical 

2020/21 Major incident response - Management Group work, theory 

2020/21 Immobilised worker in nacelle Group work, theory 

2020/21 Transmission line incident Group work, theory 

2020/21 TFS site tour and preparedness briefing Field, practical 

2020/21 HSE management of transmission line works with multiple disparate work 
parties 

Group work, theory 

2020/21 Vehicle rollover on site Group work, theory 

2021/22 Contact with transmission line conductors with excavator Group work, theory 

2021/22 Remote Emergency Rescue Field, Practical 

2021/22 Crane emergency – based on incident Group work, theory 

2021/22 Switchyard transformer oil spill Group work, theory 

2021/22 Injured eagle Group work, theory 

2021/22 Trapped technicians following pallet racking collapse Group work, theory 
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7.15.3 Interest groups 
WNR engages and supports numerous interest groups, with a working interest in the wind farm 
and/or property.  
 
A close working relationship continues with Melythina Tiakana Warrana (Heart of Country) 
Aboriginal Corporation (MTWAC), who were closely involved with the construction of the 
Tebrakunna Visitor Centre built during the construction phase of the project. MTWAC also 
organise Mannalargenna Day (December each year) to celebrate the life of Mannalargenna, a 
passed leader of the Coastal Plains Nation.  
 
WNR have also supported: 

• the NRE/UTAS Wombat Mange survey program 
• NRE Forester Kangaroo surveys 
• Birds Tasmania to complete multi-decade surveys (documenting wader bird numbers) 
• Visual amenity research by Professor Ian Bishop from University of Melbourne 
• NE Field Naturalists 
• Dorset Coastal Working Group 
• 10 Days on the Island 
• National Reconciliation Week 

7.15.4 Schools and education 
Educational support continued during the reporting period with classes from various schools 
conducting excursions to the wind farm to learn about the MRWF operation, large scale wind farm 
operations, renewable energy and other aspects of electricity generation. 

7.16 Commitments to improve future environmental performance  

7.16.1 Adaptive Management 

WNR’s commitment to continual improvement is supported using an adaptive management 
process. This approach provides a structured evaluation of complex environmental issues at the 
wind farms. It was initially formally applied to evaluate the effectiveness of management actions 
(including surveys) relating to WTE collisions at BPWF and SBWF. The process is now being applied 
to any environmental management strategy where appropriate, some of which are not complex in 
their nature. The approach is predicated on evidence-based management, which leads to robust 
and defensible decision making in environmental management. The approach has been described 
in previous Annual and Public Environmental Reports. 

As described in Section 10 of this report, an Adaptive Management Protocol has been formalised 
to document the management of the WTE collision issue at MRWF.  

 
Other methods of ensuring continuous improvement 

WNR is committed to the continuous improvement principles that underpin both the ISO 14001 
standard and the HSE system applied to the operations and maintenance of MRWF. Opportunities 
to improve environmental performance are identified and evaluated through systematic processes 
such as management reviews, corporate level planning, internal and external auditing, site 
inspections, monthly site HSE meetings and weekly toolbox meetings. The commitment to 
continuous improvement is outlined in the WNR Environmental Policy included in section 4. 

Other evidence of WNR’s commitment to continual improvement is the attendance at relevant 
national and international conferences and forums (to keep abreast of the latest research and 
management strategies), the continual tracking of scientific literature on various topics, and the 
publication and presentation of data from these sites. 
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7.17 Other Environmental Management Activities 

7.17.1 Eagle management 
WTE mortalities at MRWF are recognised by WNR as a significant environmental and business 
concern. Woolnorth, as an experienced wind farm operator, understands the complexity of the 
issue, the difficulties in understanding it and the various aspects and pitfalls of trying to establish 
mitigation solutions that have, or are likely to have, tangible and successful outcomes. Various 
technologies and mitigation options have been tested or implemented by WNR at MRWF and also 
at the company’s other assets, Bluff Point and Studland Bay Wind Farms 
 
Since the wind farm was commissioned in mid-2013 several measures have been developed and 
implemented and these have been described in previous reports. Many of the measures remain in 
place. During this reporting period several new strategies were developed and like previous years 
these range from possible direct collision prevention measures to indirect collision mitigation 
through to general site-based research. Measures and actions relevant to the 2021/22 and PER 
reporting periods are described below.  
 

7.17.2 Collision Mitigation 

Wedge-tailed eagle Observation and Turbine Shutdown Program 

In response to the higher-than-expected number of WTE mortalities in 2019, Wildspot Consulting 
were engaged to provide bird observers at MRWF in November 2019. The primary function of these 
observers is to shut down wind turbines when a WTE (or white-bellied sea eagle) is perceived to be 
at risk due to its proximity to a turbine. This program has been maintained through the PER 
reporting period (2019-2022). 
 
On a daily basis, covering the vast majority of daylight hours, two to four observers are stationed 
at vantage points around the site and are equipped with radio communication. The centrally 
located observer has direct access to the software that controls the wind turbines. If a WTE is 
deemed to be at risk, the relevant turbine/s are shutdown until the eagle is clear from the area. 
 
Analysis of the eagle observation and turbine shutdown data has been informally conducted and 
where possible used to investigate potential flight patterns, collision risk factors and wind turbine 
shutdown scenarios. Since commencement of the program in November 2019, the number of WTE 
flights observed and shutdowns performed has varied. There is an apparent relationship seen 
between the number of eagle flights observed and the number of turbine shutdowns (Figure 3). 
The gradual increase in the number of shutdowns is evident in Figure 3 and WNR contribute this to 
the build-up in the observer effort i.e. number of observers and number of hours of 
observation/day. The eagle flight count and number of shutdowns is also variable across the year, 
with apparent high and low months. The variable survey effort (observation hours) limits the 
capacity to run a detailed assessment for patterning in the data. 
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Figure 3. Number of wedge-tailed eagle flights observed from the start of the observer- based 
shutdown program in November 2019 through to the end of the 2020-21 reporting period. 

GPS tracked eagles 

For several years, and during the PER reporting period, WNR have engaged with Tasmania eagle 
specialists and researchers. WNR have both supported research projects through offsets but 
also, where possible, been engaged in other collaborative ways. Through these collaborations, 
in mid-2019, WNR supported researchers to attach a GPS tracking device to an 
immature/mature male WTE at the MRWF site. Following the successful attachment of the first 
device, in early 2020, WNR again supported researchers to place GPS trackers on another 4 
adult eagles as a part of a larger Tasmania wide project. These 4 adults were either considered 
resident (n.3) to the MRWF site or local (n.1) to the site. Each (resident) eagle was considered 
a part of a breeding pair with a unique territory on the wind farm site, this being confirmed 
through site observations. 

WNR supported the project through direct financial support, procurement of specialist project 
equipment (net launcher, GPS trackers) and through the setting up of site-based stations where 
the eagles were captured. 

Since the establishment of the project and the fitting of the trackers, all five adult birds 
continued to occupy their original territories. These territories have changed over time, as 
shown in the example below (Figure 4).  Current data suggest that there may be 6 WTE 
territories overlapping the wind farm site, however the vacant territories have no known nest 
sites and could therefore be occupied by itinerant eagles. 

The data generated from this work (6 second GPS location when in flight, 15 minutes when 
perched) has been the subject of several targeted interrogations, in order to gather any 
information about behaviours and flight characteristics that may lead to a wind turbine 
collision.  Nothing significant has been determined, however it continues to be assessed. The 
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data have been very valuable to the verification and operational performance of the installed 
Robin Radar system (see Section 7.17.3). 

As shown in Figure 4, one of the GPS tracked eagles (Stella) ceased providing data in April 2022. 
WNR have investigated the situation to the greatest extent possible by doing wide ranging and 
detailed mortality searchers around the wind turbines in her territory, as well as setting up 
camera traps (on temporary) feed stations within her territory. The final investigative 
assessment is to complete a genetic assessment of a WTE featherspot found and reported in 
July 2022.This is yet to be completed. There are a wide range of other scenarios which cannot 
be investigated. 

 

 
Figure 4. Spatial data generated from the GPS tracked adult wedge-tailed eagles on, and 
adjacent to, the Musselroe Wind Farm highlighting the territory boundaries and changes 
over the a 12 month period (July 2021 to June 2022) 

7.17.3 Robin Radar project 

As outlined in the 2016-19 Public Environment Report (PER), a detailed evaluation of 
technologies occurred in 2018/19. The Robin Radar MAX system was identified by WNR as the a 
suitable technology to reduce the risk of eagle collisions with wind turbines at the Musselroe 
Wind Farm site. The system comprises of a phased array radar which is designed specifically to 
detect birds over a broad area. The radar also has a custom and configurable software program 
(shutdown module) integrated with the wind farm control system to curtail/shut down 
appropriate turbines. 

Woolnorth Renewables executed a contract in November 2019 with Western Advance (agents 
for Robin Radar in Australia) for the procurement and installation of a single Robin Radar MAX 
radar system, centrally located on the MRWF site. The objectives of the project being to 
implement a successful and commercially viable solution to mitigate and reduce the risk of eagle 
mortalities on the wind farm. 
 
Following a site inspection by Robin Radar in early 2020, the proposed site was confirmed as 
being acceptable. Physical site works were conducted during the first half of 2020, including 

• various pre-construction surveys 
• construction of a road and hardstand area 
• installation of foundations to support the sea container used to mount the radar and 

house ancillary equipment 
• installation of a 240V power supply 
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• installation of an optic fibre cable 
• installation of solar system to cover periods of power outages 
• installation of servers 
• installation of a sea container 

 
The radar was installed in late August 2020 and commissioned in September. Testing continued 
through to October at which point the unit was considered operational. Figure 5 show the 
location of the radar at MRWF, and Figure 6 shows the physical installation at this location. 
 

Figure 5. Location of the radar on the Musselroe Wind Farm site 
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Figure 6. Installation and commissioning of the Robin Radar system was completed in October 
2020. This included the back-up solar power supply and the lightning conductor mast in the 
background. 
 
In parallel with this work, in 2019, WNR engaged Vestas (the OEM) to complete the integration 
of the Vestas SCADA system to the radar system, ultimately to allow control logic to pause 
individual turbines in the wind farm based on assigned outputs from the radar system. This 
work was completed and tested during 2020. 

Field validation work was conducted in October and November 2020, following a methodology 
provided by Robin Radar. At this point, however, WNR halted the validation work due to several 
concerns regarding the radar performance. These included: 

• Track quality - a high incidence of track ‘break-up/break-down’ 

• Coverage - specific areas of no or limited detection, lack of detection, high portion of 
missing flights of target birds (eagles) 

• False positives - generation of false targets 

• Classification – radar underestimating the size of birds (e.g. large birds being classified as 
medium birds) 

In late 2020, Robin Radar commenced a series of investigations into the performance concerns 
raised by WNR. The initial action undertaken was a series of defined drone flights. The first 
objective of the drone flights was to enable methodical testing of the hardware to ensure all 
parts of the radar were functioning correctly. The second objective was to repeat the drone 
flights following parameter changes to test the effectiveness of the changes. Raw radar data for 
both sets of flights were recorded for later analysis. The drone testing confirmed that all 
hardware was operating correctly and that the parameter changes, thought to be beneficial, 
were of limited to no value (specifically in response to the performance issues raised). 
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By mid-2021, there had been a series of investigations conducted and operational changes 
made to improve the performance of the radar system. In the 2020/21 AER, the following 
information was included to summarise the system performance (and issues).  

Project update 2020/21 

Coverage 
• The radar, although centrally located, does not provide coverage of all wind turbines as 

the pre-installation coverage models illustrated. The coverage is impacted by high 
clutter areas and distance. High clutter1 areas were not forecast or predicted in the 
preliminary design discussions and the theoretical range of the radar for large bird 
targets is a 10km radius from the radar position. The furthest turbine from the radar is 
slightly over 7km. The image below is a coverage diagram produced in March 2021. 
Figure 7 below shows: 

o Areas of low coverage in the vicinity of wind turbines to the far south-east 
o Areas of low coverage around wind turbines in the far north-west 
o Areas of low/patchy coverage around a series of turbines in the west of the 

wind farm 

 

 
Figure 7. Coverage diagram for the period March 12-22, 2021 – all birds (high utilisation areas 
shown in yellow scaling to areas of no utilisation or coverage shown with no colour shading). 

• Other conclusions drawn by Robin Radar regarding coverage: 
o For wind turbines in the immediate vicinity of the radar, high clutter is created 

by these turbines creating an area of low coverage behind and around them. 
o A direct correlation between ground slope and clutter intensity is observed. 

 

 

1 From Wiki - Clutter is a term used for unwanted echoes in electronic systems, particularly in reference to radars. Such echoes are 
typically returned from ground, sea, rain, animals/insects, chaff and atmospheric turbulences, and can cause serious performance 
issues with radar systems. 
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Classification 

• An initial concern raised by WNR was that validated eagle tracks were predominantly 
determined as medium sized birds by the radar. It was viewed as concern because one 
of the key parameters for the wind turbine shutdown automation is bird size. 

• The radar distinguishes birds based on size classes – measuring radar cross sectional 
area (RCSA). Operational data confirmed eagles were measured by the radar across a 
wide RCSA range, with the median RCSA in the medium size class range 

• Robin Radar have adjusted the RCSA classification to two categories. See Figure 8. 
• There is now evidence that all eagle flights detected by the radar are classified in the 

same size class. The downside is a significant number of other birds are recognised by 
the radar in the same size class. 

 

 

 

 

 

 

 

 

 

Figure 8. Median RCSA for all birds and the GPS tracked eagles.  

Track quality 
• It was evident that a large number of tracks close to wind turbines are generated 

by the turbines themselves. This issue has currently been dealt with by increasing 
the size of the non-detection zone are each turbine. This requires further 
refinement. 

• Track break-up is an issue that is still being examined. It would appear from the data 
that improvements have been made. Turbine clutter may be part of the problem, as 
described above. 

• The issue needs further assessment as the break-up of a track of interest (at a critical 
stage e.g. around or in a wind turbine shutdown buffer/alarm area) increases the 
risk of the system not operating effectively. 

• Figure 9 below demonstrates the issue of track break up. In this particular example a 
known flight (GPS tracked bird) is tracked by the radar as three separate tracks. 



Musselroe Wind Farm Public Environmental Report 2019-22 38 

 

 

Figure 9. GPS track shown in dotted lines, compared with a broken radar track shown in 
solid lines (three separate tracks). 

Correlating radar tracks with GPS tracked eagle flights 
As outlined in the Section 7.17.3 above, four resident eagles have GPS trackers to monitor their 
movements. This movement data has been used to validate and confirm the accuracy and 
detection capabilities of the radar. This correlation exercise has provided an important insight 
into the capabilities of the system.  

Radar position accuracy 
Through comparing the GPS tracked eagle locations with (correlated) radar tracks, the average 
2D offset was 25m. The radar is therefore considered to be suitably accurate. 

Detection Probability 
By comparing the GPS track data with the radar track data, it is possible to assess what the radar 
system does not detect. For this assessment, the GPS track data was filtered to ensure that only 
flights that the radar could have seen were included. The assessment was also completed by 
comparing data points rather that complete tracks (tracks being made up of many data points). 

Figure 10 below shows the spatial extent of the assessment (grey areas being GPS tracks) 
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Figure 10. Spatial extent of the assessment of GPS track plots versus radar track plots 
(grey areas being GPS tracks). 

The results from this assessment revealed that overall, and on average, the correlation of radar 
plots to GPS plots was around 60%. This relatively mid-range percentage of matching being the 
result of areas of low matching and areas of higher matching. Figure 11 below provides an 
example of the assessment based on distance from the radar (noting – 6km range was the limit 
of assessment, red plots were deemed not applicable/ usable, orange are matched plots, blue 
indicated GPS plots not matched). 

 

Figure 11. Assessment of GPS and Radar plot matching based on distance from the 
Radar (6km range was the limit of assessment, red plots were deemed not applicable 
or usable, orange are matched plots, blue indicated GPS plots not matched). 
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With respect to the correlation between GPS tracked eagle data and radar data, based on the 
overall assessment: 
o The proportion of matched plots decreases with distance from the radar, with a 

converse increase in missed plots with distance from the radar. 
o There is evidence that the proportion of matched plots is ≈75% out to 2km, beyond 

3.8km the proportion of matched plots drops away. 
o Matched and missed plots are spatially grouped or dispersed with areas of good, 

reasonable, poor, no coverage. 
 

Wind turbine shutdown 
The ultimate purpose of the radar is to reliably detect eagles that are considered at risk of 
collision, and automatically curtail or shutdown wind turbines, and then restart them when the 
risk is no longer present (the eagle is no longer present in the risk area). For the system to 
function effectively, the radar and ‘shutdown program/module’ setting need to be optimised. 
Using a region of the wind farm where the radar detection capabilities is the greatest, a series of 
assessments were conducted using a training dataset and three alternative shutdown settings. 
Each assessment looked at whether the settings ‘catch’ the GPS tracked eagles. The results are 
considered very preliminary but can be summarised as: 

• Size setting only - High proportion of tracked eagles detected but extremely high 
number of non-eagle targets detected as eagles, high wind turbine shutdown count and 
time. 

• Setting 1 - Low proportion of tracked eagles detected, lower number of non-eagle 
targets detected as eagles, reasonable wind turbine shutdown count and time. 

• Setting 2 - An early optimised model, detecting 80% of tracked eagle targets, lower 
number of non-eagle targets detected as eagles, marginally acceptable shutdown 
count, but an unacceptable shutdown time. 

 
Overall Project Summary – at the end of June 2021 
At the end of the 2020/21 reporting period, a significant amount of work had been completed 
(as outlined above). Progress towards the system becoming fully automated however remains 
some time away. It is clear however, based on the current results, that for the system to be a 
complete (whole of wind farm) and an effective mitigation or risk reduction solution, a second 
radar would be required (and the current one moved). There are however a range of 
uncertainties that require further assessment before a second radar would be deployed. Key 
uncertainties include improving the detection capability, reducing the detection of non-eagle 
targets and optimising the shutdown settings. These uncertainties are clearly intertwined but 
will be the focus of the next phase of work. 

Project update 2021/22: 

In the last 12 months, investigations into the suitability of the system (to meet the project 
objectives) have continued. Activities are summarised below: 
 
Development of new alarm bird model 

• Development of new models to classify eagles as ‘alarm’ birds. This is building on work 
completed previously. 

• Collection of a new data set for testing of the new model.  
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• Correlation between ‘alarm’ bird categorisation by radar and known tracks of GPS tracked 
eagles (Figure 12). 

o Results were restricted to 9 wind turbines in the radars range. 
o Results indicated a correlation of 86% however the sample size was small. 
o Further assessment indicated issues with detection time (track detected on time, 

track detected too late, track not detected) and track break (29 tracks from 4 
flights).  

 

 

 

 

Figure 12. Examples of correlation between radar tracks and GPS tagged eagle flights. 
Demonstrates variability in performance (radar track = pink in top map, blue in bottom 
map). 
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• Shadow testing of the models to confirm the extent of the operational impact – shutdown 
frequency and time. 

o Results were restricted to 9 wind turbines in the radars range. 
o Results indicated the modelled shutdown time was within the expectations of 

WNR, as was the frequency of shutdowns.  
• Conceptual introduction of Artificial Intelligence (AI) to produce improvements in 

classifying models. 
 

Development of final project steps 
At the end of 2021, as summarised above, a substantial number of assessments and reports had 
been completed. In order to progress the project, a number of milestones were developed in 
collaboration with Western Advance and Robin Radar. These milestones were intended to explore 
additional methods to improve radar performance including improved eagle recognition and 
refinements in the wind turbine shutdown operation. Additionally, Milestones 2 and 3 were 
developed to complete in field testing of alternate radar locations, proving that two radar could 
provide effective coverage over all wind turbines at the site. The milestones and results are 
summarised below. Milestone 4 is intended to be a key decision making point and will ultimately 
determine if the project can meet the project’s objective. 
 
Milestone 1: Evaluate targets, eagle recognition and wind turbine shut down on a bigger data set 

• Period: February/March to collect more data and have more significant statistics, add AI 
and/or other techniques to improve eagle recognition 

• Activity: Data gathering and analysis 
• Results: At the end of the PER reporting period, the report had not been received from 

Robin Radar. An additional data set had been collected and the assessment of the data 
using AI models was underway.    

Milestone 2:  Identify suitable locations for two RADAR solution (each RADAR intended to cover 
half of the park), upgrade the radar with new hardware. 

• Period: April/May 
• Activity: Upgrade the radar to improve performance, move radar to evaluate the 2 

preferred locations for long term use.  
• Results: Two new locations were selected (See Figure 13), in April/May 2022 a trailer was 

set up to provide a mobile platform to use at the two new locations (see Figure 14), 
additional equipment was prepared for the trial and hardware upgrade, in June 2022 Robin 
Radar and Western Advance engineers attended the site and a range of tasks were 
completed: 

• Upgrade of the radar hardware 
• Additional drone flights to measure the effectiveness of the hardware upgrades 
• Data collection at the two new locations for approximately 3 days per location. 

• Status: At the end of the PER reporting period the field component had been completed 
but the results had not been provided by Robin Radar. 

Milestone 3: Final evaluation of the performance based on ONE radar covering half the farm 
• Period: May – July (up to 3 months) start dependant on Milestone 2  
• Activity: Data gathering and final analysis of one location using the current radar. 
• Results: NA 
• Status: Not started at the end of the PER reporting period. 

Milestone 4: Project direction summary 
• Period: July/August 
• Agreement and decision on project direction 
• Results: NA 
• Status: Not started at the end of the PER reporting period. 
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Figure 13. Proposed trial sites, trails conducted in June 2022. 
 

 

 
Figure 14 – Radar operating at field trial site B (in south-east part of the wind farm site) in June 
2022 
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7.17.4 Technological investigations 
 
Despite WNR focussing efforts on the successful implementation of the MAX radar installed in 
mid-2020, the assessment of new technologies for understanding eagle collision risk, collision 
factors and potential mitigation options continued throughout the PER reporting period. This 
included the review of technical reports and papers, summaries of conference proceedings and 
workshops, review of technology provider’s websites and discussions or meetings with technology 
suppliers. 

While considerable research continues to be conducted in the area, no new technologies have 
been identified by WNR. Research and discussion continue to focus on the areas of collision 
detection, prevention and off-site mitigation (i.e. offsets). The breadth of research was evident 
at the Wind and Wildlife Conference held in December 2020 
(https://wwrm2020.brand.live/WindWildlifeResearchMeeting). WNR attended this online 
conference. 

The commercial technologies that offer collision prevention strategies appear to remain 
unchanged, these being Robin Radar, Identiflight and DTBird. Identiflight continues to gain 
recognition as the most effective of the three, both locally (from Cattle Hill Wind Farm 
Reporting) and in international commentary (Lang 2021, Lee 2021). It also continues to be the 
only technology that has results reported in peer reviewed journals (McClure et al. 2018, 
McClure et al. 2021).  

During 2021, WNR had brief discussions with Goldwind as the operators of the Cattle Hill Wind 
Farm and the Identiflight system installed at that site. The report produced by Goldwind, 
Assessment of Identiflight Avian Detection System (Roger, 2022), provides a detailed appraisal 
of the system and performance in relation to WTE detection and collision prevention. 

7.17.5 Eagle Impact Review 

The EPA and WNR agreed on conducting an Eagle Impact Review (EIR) to assist in determining 
whether the wind farm mortalities are impacting on the local WTE populations in the 
Musselroe/Cape Portland region. Woolnorth proposed five projects to provide streams of 
information to assist and the EPA endorsed these projects. See Table 12 for a summary of the 
EIR projects and their current status. It is important to highlight that most of the projects are 
collecting data/metrics that could, however, be considerably impacted by other landscape 
influences for which we cannot measure or fully understand. Therefore, the ability to clearly 
and unequivocally determine the impact of wind farm eagle mortalities will not be possible. 

https://wwrm2020.brand.live/WindWildlifeResearchMeeting
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Table 12. Eagle impact review (EIR) projects and status. 
Project title and description Status at the end of the reporting period 
Eagle observation study – single study 
A repeat of the two eagle movement studies conducted at the site. 

 
The study will contribute to the EIR by determining a current rate of utilisation for comparison with previous 
periods of observation (and corresponding rates of utilisation). 

This study has been completed. 

Where, where, wedgie (http://naturetrackers.com.au/) – multi-year study 
Where, where, wedgie is a state-wide eagle observation study. WNR participated in the study by placing 
observers in the Musselroe/Gladstone regions to collect eagle data. 

 
This study will contribute to the EIR by providing data for a regional level comparison of eagle data (e.g. 
count of observations, count of individuals) collected in the Musselroe/Gladstone Region with other regions 
in Tasmania. 

WNR continue to support the project by continuing data. 
Discussions with statisticians has determined that it is not 
currently possible to compare the site collected data with 
data collected elsewhere. Despite this, WNR will continue 
to support the project and complete the surveys.  

Wedge-tailed eagle nest checks – multi-year study 
This study will assess the nest activity and breeding success of up to 15 known eagle nest sites in an 
approximate 30km radius from the wind farm site. 

 
This study will contribute to the EIR by providing regional level nest activity and breeding success data for 
comparison with state-wide data. 

All known nest sites in the study area have been checked 
(post breeding season) across 4 years 17/18, 18/19, 19/20 
and 20/21. Checks were conducted by a mix of aerial and 
ground surveys. Any statistical assessment of the data is 
unlikely to provide any insight into wind farm impacts. 
Nests survey information has been compiled and provided 
to the NVA. The broader study is considered complete, 
however WNR continue to check some nest sites local to 
the site, as outlined in Section 7.17.6 

Genetic assessment of collision victims and nest ‘cast-off’ material. – multi-year study 
All collision victims have been sampled for DNA. Off-cast material collected from nest sites such as excreta, 
feathers, eggshell, pellets can sometimes yield DNA. Using DNA fingerprinting the collision victims will be 
compared with DNA extracted from ‘off-cast’ material from nests and other sources to develop an 
assessment of relatedness and population structure on the wind farm. 

 
This study will contribute to the EIR by providing details on the origin of the collision victims (e.g. local vs 
itinerant). 

The collection of nest off-cast material was conducted as a 
part of the nest checks. A small amount of material was 
collected, most unlikely to yield any useful information.  
 
Carcasses from wind farm collisions are provided to TMAG 
and a suitable genetics sample taken. 
 
At the end of the PER reporting period, a genetic 
assessment was being coordinated. 

Assessment of individuals through remote stations on the wind farm. 
Following the techniques of Driscoll and Koronkiewiscz (2016), cameras located at fixed stations will be used 
to collect basic eagle characteristics (count, species, age, time of day) and possibly identify individuals based 
on plumage or other unique features. 

 
This study will contribute to the EIR by providing site level data on the age and number of individuals using the 
wind farm site. If successful, off site installations may provide a comparative data set. 

The trial was completed in 2020. A detailed report was 
provided in the 2018/19 AER which presented the majority 
of the relevant information and conclusions of the study.  
 
The study is considered complete. 

http://naturetrackers.com.au/
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7.17.6 Eagle nests at MRWF site 
Throughout the PER reporting period, relevant WTE and WBSE nests across the property (and adjacent) 
were monitored. See Figure 14 below. Several new nests were identified in 2020/21 through the GPS 
tracking work being conducted and the observer-based shutdown program (see Section 7.17.2). These 
sites have been added to the Natural Values Atlas (NVA). Nest observations were regularly conducted 
across the PER period, with most nests cable of being viewed from large distances (using binoculars).  
 
Several of the known nest sites have been actively used across the PER reporting period and information 
has been included in each AER (2019/20 and 2020/21). The following Table (Table 13) summarises the 
status of the known nest sites. 
 
Table 13. Summary of nest sites on (and immediately adjacent) the MRWF site. 
 

Nest Id Comment 
2838 Has been actively used over the reporting period. The site is used by ‘Malu’, one of 

the GPS tracked individuals. 
2466 The nest was originally a WTE nest but during this PER period was used by WBSEs. 

The nest tree was structurally damaged in 2021 and will potentially no longer be 
used. 

2836 The nest was discovered in 2021 as a result of the GPS tracked bird program. This 
nest was constructed by ‘Bob’. It is constructed in a small tree and is relatively 
exposed. In 2022 the nest appeared disused and damaged. 

2322 The nest site is no longer present. The nest tree was severely damaged during a 
storm event and prolonged rain.  

2699 The nest was discovered during the trapping campaign for the GPS tracked bird 
program. The nest is within the territory of ‘Bob’. It was possibly used in the 2020/21 
breeding season however in late 2021/ early 2022, the nest was lost from the tree. 
The nest was constructed in a small, dead eucalypt. ‘Bob’ in the lead up to the 
2021/22 breeding season has been observed perching in this area, but despite 
searching, no new nest has been identified.  

2535 This is an active WBSE nest site. The site has been used continuously over the PER 
period.  

2323 This nest site was previously occupied by the WBSEs currently nesting at site 2535. 
Observations indicate the nest is still present and in relatively good condition. It has 
not however been occupied in recent years.  

2058 This nest site is no longer present. The tree was severely damaged in a storm event. 
2835 This nest was the replacement nest for 2058. It was constructed by ‘Bonnie’. 

Observations in mid-2021 revealed the nest had fallen from the tree. Bonnie 
remains actively roosting nearby, but an infield observation of any new nest has not 
been completed. 

2837 The nest was discovered in 2021 as a result of the GPS tracked bird program. The 
nest being used by Stella. Observations in mid- 2021 revealed the site was in good 
condition and active. No observation of the nest site were undertaken in the 
following the 2021/22 breeding season. 

‘Possible 
unverified’ 

This nest site was identified in the 2020/21 breeding season as a result of the eagle 
observer program (7.17.2). WBSEs were observed carrying sticks to the mapped 
location (Figure 14). Observations of the WBSEs carrying nest material into this site 
has also been observed in the lead up to the 2022/23 breeding season. The nest is 
yet to be visited (largely due to access difficulties) and it is yet to be recorded on 
the NVA. 
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Figure 14. Wedge-tailed eagle and white-bellied sea eagle nests across the property, with their Nest Id 
number corresponding to the record in the Natural Values Atlas. 

7.17.7 Roadkill removal project  
The roadkill removal program along the Cape Portland Road was maintained throughout the PER 
reporting period. The project was originally initiated due to a number of WTE being killed in the area as 
a result of vehicle collisions (n. 3 in 2014/15) and numerous observations of WTE/WBSE feeding on 
roadkill. The program involves a dedicated technician (whilst travelling to and from MRWF) relocating 
roadkill to safer area, such as the non-road side of an adjacent farm fence or to the edge of the bush 
line. Fifty to 70 carcasses are typically removed each month, some of which are observed to have eagles 
feeding on them at the time they are identified. 
 

Unfortunately one WTE mortality on Cape Portland Road was recorded in 2021/22. 
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8. State Environmental Management Plans 

8.1 Wader Monitoring Plan 

8.1.1 Bird Utilisation studies 
The required post construction bird utilisation surveys have been completed. A summary of the results 
was included in the MRWF PER 2016-2019 (and the 2016/17 AER) and also reported separately to the 
EPA and DAWE. 

8.1.2 Crepuscular and nocturnal movements 
Monitoring of bird and bat collisions (see Section 8.4) has not detected a significant impact to priority 
species (or any species) known to be crepuscular or nocturnal in behaviour. As such no action was 
required during the reporting period. 

8.1.3 Avoidance behaviour around turbines 
The 2016/19 Public Environment Report provided a summary of the findings of the eagle avoidance 
study.  

8.2 Weed and Disease Management Plan  

8.2.1 Operational Phase Commitments 
All areas of disturbance associated with the wind farm footprint are regularly surveyed for the existence 
of weeds. This is generally conducted throughout the reporting period as a part of the farm wide weed 
control program and routine road and hardstand maintenance. Herbicide treatment is the most 
common control technique utilised but mechanical removal is also used on larger stands. 
 
Monitoring of the transmission line for various issues, including weeds, is ongoing and conducted on a 
regular/annual basis. Sections of the transmission line corridor have previously been managed for the 
presence of any weed species through chemical application and mechanical removal. Transmission line 
weed populations are best described as localised with small numbers of individual plants.  

8.2.2 Controlling the spread of weeds  
As the wind farm and transmission line are in the operational phase, the majority of works undertaken 
on either the wind farm or on the transmission line infrastructure are accessed via formed, all weather 
roads. As such there are no significant controls required to manage the spread of weeds and soil borne 
diseases. The exception to this is weed management works, vegetation management works and bird 
mortality surveys, where off-road access is required. Standard wash-down guidelines, as per the 
Tasmanian Wash-down Guidelines, and internal environmental management procedures are applied to 
these tasks where required. 
 
Weed management works across the property (farm wide weed control program) have continued 
during the reporting period (outside of the footprint of the wind farm). Works have continued to focus 
of gorse, to a lesser extent boxthorn, with a long-term view to visually-eradicating both noxious weed 
species. A paddock-by-paddock approach has been implemented since construction, which involves 
handing-over weed free paddocks to the property farm licensee, for ongoing maintenance. Figure 15 
shows the paddocks that have been declared noxious weed free and those paddocks still undergoing 
weed treatment as of June 2022.  
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Figure 15. Paddock weed status, where red indicates paddock undergoing weed treatment and green 
indicates paddocks handed over to the grazing licensee for maintenance.  
 
Weed management works have also been undertaken across areas of the property outside of the 
paddock areas, however, the priority at this stage is to see all paddocks handed to the licensee. This is 
expected to be completed within the next few years. Other weed species on the property that have 
received attention, from time to time, include slender thistle, horehound and Patterson’s curse. 

8.3 Eagle Impact Offset Plan 

All initial actions outlined in this Plan (relating to both WTEs and WBSEs) have been completed. This 
includes the nest protection program and the study into the effectiveness of nest protection 
management prescriptions. The objectives and outcomes of these actions are detailed in the MRWF 
Public Environment Report 2013 (available on request). The plan remains active for the purpose of 
providing guidelines for offsetting eagle collisions. 

Since the commissioning of the wind farm through to the end of the PER reporting period, 26 WTEs and 
two white-bellied sea eagles (WBSE) have been identified as turbine collision victims. The ‘base’ offsets 
that were required in accordance with the initial state and commonwealth WTE Offset Plans were 
designed to mitigate the impacts of six WTE mortalities. WBSE offsets to mitigate the impacts of three 
mortalities were also required pursuant to the State permit conditions. 

The first revision of the Eagle Impact Offset Plan (revised in 2016) committed to maintaining the offset 
arrangements (inherent in the original approval) of one offset for each mortality. The revision of the 
Plan in 2020 (January 2020) increased MRWF’s offset commitment from one offset per mortality to two 
offsets (equivalent nest protection offsets). The Plan commits to either the nest protection (and 
surrounding habitat) through a conservation covenant, or an alternative project approved by the 
Director (EPA). 

With respect to the EPBC Approval obligations for WTE mortalities over the ‘base’ offset of six, these 
requirements are outlined in the BUBMMP as ‘corrective actions’. According to the Plan, the corrective 
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action required for mortalities over the original ‘base’ (or at a higher rate than anticipated) is the 
protection of two WTE nest sites (and surrounding habitat) through a conservation covenant, or an 
alternative project approved by the DAWE. This therefore means that the obligations of the EPBC 
Approval resulting from a WTE mortality up until January 2020 were significantly greater than those 
specified in the State Environmental Management Plan. 

The following projects/actions have been implemented in response to the offset requirements (both 
State and Commonwealth) over and above the ‘base’ offset projects. 
• Protection of 2 nest sites. 
• Financial contribution, equivalent value to 2 nest sites, to UTAS eagle research project. 
• Financial contribution, equivalent value to 2 nest sites, to Bookend Trust/Nature Trackers 

citizen science project ‘Where, where, Wedgie?” 
• Protection of 1 nest site. 
• Financial contribution to UTAS eagle research project – ‘Co-ordinating Conservation and 

Research Priorities’. 
• Implementation of project ‘Using Robin (MAX) Radar to develop an eagle collision risk reduction 

Strategy at Musselroe Wind Farm’. 
• Financial contribution to UTAS project ‘Identifying risk to Tasmanian Wedge-tailed Eagles from 

wind Energy Development: A state-wide model of collision risk’. 
 
During the PER reporting period, WNR also committed to support a project facilitated by TMAG -
Threatened Birds Project. In principle agreement from the EPA has been given for this project to be 
considered as an offset, but no formal application was made during the PER reporting period. 

In addition to the projects and activities outlined above, since 2018, WNR has provided a financial 
contribution to the Raptor Refuge to assist in the operation of the facility. This arrangement will 
continue until at least 2023. 
 
As there has only been two WBSE mortality recorded, no further offset actions have been required. 

8.4 Bird and Bat Mortality Monitoring Plan 

During the PER reporting period the monitoring regime for detecting bird and bat collisions with the 
wind turbines remained unchanged.  
  
During the PER reporting period there were 1092 unique formal turbine surveys undertaken (364 in 
19/20, 364 in 20/21, 364 in 21/22). Across all years, most carcasses detected were identified as part of 
the formal monitoring program, however, some were also identified outside the formal monitoring 
program by personnel working at the site. 
 
In the last reporting period (21/22), 13 dead birds (finds) were found in formal surveys, equalling a find 
at 3.26% of surveys. 351 (out of 364) surveys were conducted where nothing was identified. The number 
of finds during the 2021/22 reporting period is around half the number found annually during the 
previous 8 years of survey. In addition, no feather spots or bats were identified in the 2021/22 reporting 
period. Over the PER period 52 dead birds and 9 feather spots were identified during formal surveys. 
See table 14 below. 
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Table 14. Summaries of finds (formal surveys) across all survey years. 
 

Year 
Bat 
mortality 

Bird 
mortality 

Feather 
spot 

13/14 2 26 4 
14/15 1 28 4 
15/16 1 33 5 
16/17* 0 19 4 
17/18# 0 22 5 
18/19 0 30 6 
19/20 0 18 3 
20/21 0 21 6 
21/22 0 13 0 
Av yr 0 23 4 

*Little Penguin identified removed 
#Farm fence mortality removed 

 
Over the 2021/22 reporting period 11 dead birds were identified outside of the formal surveys. Table 
15 below includes a summary of informal survey finds. As can be seen all years in this PER period are 
similar. 
 
Table 15. Summaries of finds from informal surveys across PER reporting period. 
 

Year 
Bat 
mortality 

Bird 
mortality Feather spot 

19/20 0 7 0 
20/21 0 8 1 
21/22 0 11 0 

 
 
Regarding the species identified during the bird mortality surveys over the PER period, Table 16 (below) 
summarises the species identified during formal surveys and Table 17 summarises the species identified 
outside of formal surveys. Both tables include Featherspot finds 
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Table 16. Species identified during formal bird mortality surveys during the PER reporting period. 
 
 

 Common name 2019/20 2020/21 2021/22 

Australian Magpie - 1 - 

Australian Pelican 3 7 2 

Brown Falcon 4 1 8 
Cape Barren Goose 1 2 - 
Forest Raven 2 1 - 

Kelp Gull  - 1 - 

Pied Oystercatcher - 1 - 

Shearwater sp. - 1 1 

Petrel sp. 1 2 - 

Wedge-tailed Eagle 3 2 - 

White-bellied Sea Eagle  - 1 - 
White-Faced Storm-
Petrel 2 1 

- 

White-throated 
Needletail 2 - 

- 

Unknown 1 6 1 

Common Bronzewing - - 1 

Currawong sp. 2 - - 

Totals 21 27 13 

 
 Table 17. Species identified outside of the formal bird mortality surveys during the PER reporting 

period. 
 

 Common name 2019/20 2020/21 2021/22 

Australian Pelican 1 4 5 

Wedge-tailed Eagle 5 4 - 
Fairy Prion 1 - - 
Brown falcon - 1 3 
Swamp harrier - - 1 
Forest Raven - - 1 
White-throated Needletail - - 1 
Totals 7 9 11 

  
 
Generally speaking, species identified (detected through formal and informal methods) from year to 
year across the PER period have similarities. Each year is generally made up of 2 to 3 commonly 
occurring species, coupled with several records of single finds.  
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The table below (Table 18) sets out the number of (formal) finds for each species, for each year of survey 
since they commenced in July 2013. The table is sorted based on the overall number of finds for each 
species in the collision record. It is apparent that out of the 31 species identified, there are just a few 
species routinely identified across all or most years or survey. More commonly species are identified on 
just two or three years. 41% of species only appear in the collision record in one year, 39% of species 
with a single collision record. 
 
Table 18. Species detected in formal surveys across all years (sorted with most common at top). 
 

 
 
Previous reports have compared the bird utilisation survey data (BUS) (2014-16) with the bird mortality 
data (2016-2019). This has not been repeated again, however given the similarities in the collision data/ 
record from year to year, the previous findings remain relevant. That is: 

• Birds with a higher representation in the BUS data are also more commonly observed in the 
collision record.  

• Species with a greater number of movements (BUS data) in the height of the rotor swept area 
(blade height) feature more strongly in the collision record. 

 
No formal assessment of the spatial patterns of the mortalities was undertaken. Turbines in A, B and D 
circuits had similar numbers of collisions over the PER period. Turbines in C circuit had a lower count of 
mortalities. The spread of mortalities across the year, during the PER period, shows an increase in 
mortalities during the warmer months (e.g. around 70% from October to March inclusive). This finding 
has been reported in previous reports. 

Three species listed under the TSPA or the EPBC detected during the PER period: 

 Common name 2013/14 2014/ 15 2015/ 16 2016/17 2017/ 18 2018/ 19 2019/20 2020/21 2021/22
Unknown bird 7 6 7 10 5 14 1 6 1
Brown Falcon 6 8 2 3 3 8 4 1 8

Australian Pelican 3 0 5 3 9 3 3 7 2

Cape Barren Goose 5 3 1 1 2 2 1 2 0

Shearwater sp. 1 0 11 0 0 0 0 1 1

Wedge-tailed eagle 2 2 1 0 3 1 3 2 0

White-Faced Storm Petrel 0 0 0 0 4 1 2 1 0

Prion sp. 2 2 1 0 0 2 0 0 0

Skylark 0 3 3 0 0 1 0 0 0

Swamp Harrier 1 2 0 3 0 0 0 0 0

Forest Raven 0 0 0 0 1 1 2 1 0

Grey Fantail 0 3 2 0 0 0 0 0 0
White-throated Needletail 0 0 1 0 0 1 2 0 0

Petrel species 0 0 0 0 0 0 1 2 0
Lapwing sp. 1 0 1 1 0 0 0 0 0

Unknown bat 2 1 0 0 0 0 0 0 0
Currawong sp 0 0 0 0 0 0 2 0 0

Silvereye 0 1 1 0 0 0 0 0 0
Welcome Swallow 1 0 1 0 0 0 0 0 0
Common Starling 0 0 0 2 0 0 0 0 0

Australian Magpie 0 0 0 0 0 0 0 1 0
Kelp Gull  0 0 0 0 0 0 0 1 0

Pied Oystercatcher 0 0 0 0 0 0 0 1 0
White-bell ied Sea Eagle 0 0 0 0 0 0 0 1 0

Common Bronzewing 0 0 0 0 0 0 0 0 1
Fantail  Cuckoo			 0 1 0 0 0 0 0 0 0
Grey Butcherbird 0 0 1 0 0 0 0 0 0
Nankeen Kestrel 0 0 1 0 0 0 0 0 0

Pacific Gull 0 1 0 0 0 0 0 0 0
Australian Hobby 0 0 0 0 0 1 0 0 0
Brush Bronzewing 0 0 0 0 0 1 0 0 0

European Goldfinch 1 0 0 0 0 0 0 0 0
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• 14 WTE (see Section 7.6). Five were found during formal turbine monitoring and the others by 
site personnel 

• 1 WBSE 
• 1 White-throated Needletail 

8.4.1 Reporting 

All birds and bats detected in the monitoring (formal and informal finds) were reported as required in 
the Plan. This includes:  

• Any birds and bats listed under the Threated Species Protection Act were reported to the Director 
of the EPA by telephone within 24 hours of their discovery, and to the EPA Project Officer by email 
or telephone within 24 hours of their discovery.  

• A Bird/Bat Strike Report Form1 was submitted to the Director within three days of discovery of a 
dead or injured threatened species. 

• Any dead or injured EPBC listed bird species listed were reported to the Commonwealth DAWE 
within seven days of discovery. 

8.5 Wind Farm Vegetation Management Plan 

Beyond the initial clearing of the site for construction of the wind farm no additional clearing has been 
necessary. From time to time, some vegetation slashing for the purposes of property level fire 
management is undertaken. The rehabilitation of disturbed areas has been successful. 

8.6 Transmission Line Vegetation Management Plan 

Like the wind farm, no further clearing of vegetation has been required in the transmission line 
easement during the PER reporting period.  

 

 

 
1 Bird/bat strike forms were provided to the EPA for every bird mortality identified on the ‘land’. 
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9. Commonwealth Environmental Management Plans 

Development approval was granted from the Commonwealth for the MRWF (EPBC Approval 2002/683) 
with a suite of conditions.  The following Plans were developed to satisfy some of these conditions. All 
Plans have been approved by the Commonwealth (now the Department of Environment and Energy), 
and they must be complied with by MRWF.  The following sections summarise and report on the 
obligations of relevant EMPs for the post-construction and operation of the wind farm and associated 
transmission line. This section compliments the report provided to the Department pursuant to 
Condition 7 of the Approval (“On 1 July of each year after the date of this approval, the person taking 
the action must provide a certificate stating that the conditions of this Approval have been complied 
with”). 

9.1 Wind Farm Listed Species Impact Mitigation Plan   

This Plan covers requirements relating to mitigating impacts on the habitats of listed migratory birds 
and listed threatened species during construction and operation of the wind farm (condition CEM3). 
There are no specific reporting requirements for the Plan beyond the requirements of Condition 7 of 
the EPBC Approval. The only relevant information to report is included below: 
 

• Bird and Bat collisions with turbines, identified during the reporting period, are summarised in 
Section 8.4 of this report. 

• Discussion of activities relating to soil, vegetation and weed management are reported in 
Section 8.2, 8.5 and 8.6 above. 

9.2 Bird Utilisation Behaviour and Mortality Monitoring Plan 

This Plan covers requirements relating to the monitoring of utilisation, behaviour and mortality of 
Commonwealth listed threatened and migratory bird species at the MRWF site (condition CEM4). The 
sections of the Plan that require reporting (beyond the requirements of Condition 7 of the EPBC 
Approval), are detailed below. 

9.2.1 Bird utilisation and behaviour surveys  

The post-commissioning bird utilisation surveys were completed in 2016 and have been reported on in 
the previous PER (2016-2019) and the 2016/17 AER. 

9.2.2 Mortality surveys for listed birds 

A general summary of the mortality surveys conducted during the reporting period is included in Section 
8.4 of this report.   

9.2.3 Management Response and mitigation 
A component of this plan is to outline the corrective action (offset) obligations associated with any wind 
turbine related mortality impacts on Commonwealth listed species. Only two EPBC listed species have 
been identified through the mortality monitoring program (both formal and informal), the white-
throated needletail and the WTE. No corrective actions have been implemented for the three white-
throated needletail incidents (2013-2022) 
 
For the 2021-22 reporting period no WTE mortalities were recorded at MRWF. As outline in other 
sections of this reporting, during the PER period (2019/20 to 2021/22), 14 WTE mortalities were 
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identified and reported to DAWE. Over the operating life of the wind farm (to the end of the 2022 
reporting period), 26 WTE mortalities had been recorded. These numbers are consistent with the 
modelled estimates for a 90% avoidance rate presented in the assessment documentation (and later 
the Plan) but exceed the modelled estimates for the 99% avoidance rate on which corrective action 
benchmarks are based. During the reporting period, the benchmark requiring an Adaptive Management 
Protocol (AMP), as an additional corrective action was reached. On this basis an AMP was developed 
and provided to the DAWE in November 2019. The AMP is discussed in Section 10. Regarding corrective 
actions in response to WTE mortalities, see Sections 7.17 and 10. See Section 8.3 includes a summary of 
the offset projects/actions. 

9.2.4 Benchmarks 

As stated above the number of collisions of WTEs has exceeded the base threshold described in the 
Plan. The threshold was exceeded on the basis that the rate of mortality exceeded the expected rate as 
well as the total number. The final level outlined in the Plan has been reached. 

9.2.5 Adaptive Management Protocol 

As outlined above, an AMP was developed in response to reaching the final corrective action benchmark 
described in the BUBMMP. The AMP is described in Section 10. 

9.3 Transmission Line Listed Species Impact Mitigation Plan   

This Plan covers requirements relating to mitigating impacts on the habitats of listed migratory birds 
and listed threatened species during construction and maintenance of the Transmission Line (condition 
CEM5). There are no specific reporting requirements for the Plan beyond the requirements of Condition 
7 of the EPBC Approval. The following information is provided to summarise activities and actions, 
relevant to the plan, undertaken during the reporting period. 

9.3.1 Management of listed threatened fauna  
The construction of the transmission line was completed in 2013 including installation of the avian 
collision mitigation (see the MRWF Public Environment Report 2010-13).  
 
No spotted-tailed quoll or Tasmanian devil den sites, or new active WTE nests have been located. 
Therefore no action has been required. 
 

9.3.2 Avian collision and electrocution mitigation 

All avian collision mitigation has been installed as outlined in the MRWF Public Environment Report 
2010-13.  

9.4 Wedge-tailed Eagle Impact Offset Plan 

This Plan satisfies the requirements of condition CEM6, which requires that a Plan be prepared to offset 
the impacts of the proposal on WTEs. The sections of the Plan that require reporting (beyond the 
requirements of Condition 7 of the EPBC approval) are detailed below. 
 
All the actions in this Plan (nest protection, aerial searches and the study into the effectiveness of nest 
protection management prescriptions) have been completed. Details of these studies were reported in 
the MRWF PER 2010-13. 



57 
Musselroe Wind Farms Public Environmental Report 2019-22 
 

 

10. State and Commonwealth Approved 

10.1 Adaptive Management Protocol 

An Adaptive Management Protocol (AMP) was developed in response to: 
• Reaching the final corrective action benchmark for WTEs described in the Bird 

Utilisation, Behaviour and Mortality Monitoring Plan, and 
• A request from the Director of the EPA to submit a document according to 

EPN condition FF6 Mitigation Measures. 
 

The AMP is summarised below. The AMP was approved by both the EPA and DAWE. 

The AMP is implemented in addition to site-based corrective actions/offsets. The objective of 
the AMP is to: 

• Develop an understanding of why there are higher than expected levels of collisions, and 

• Use this understanding to formulate, test and refine management responses aimed at 
reducing these levels. 

 
Adaptive management is a process of identifying an environmental impact, obtaining relevant 
information and data, evaluating this for evidence of effects or the requirement for 
modifications to monitoring, preparation of trials and tests of potential mitigation strategies 
and the review and implementation of successful findings or other potential strategies for 
testing. The framework is illustrated in Figure 16. 

 

Figure 16. Schematic of the adaptive management approach used by WNR 

The application of the adaptive management framework to address WTE impacts commenced 
a decade ago at the two other wind farm sites owned and operated by WNR: Bluff Point and 
Studland Bay Wind Farms. The application of the process has led to numerous observational 
studies, implementation of practical control measures and field trials of various technologies. 
At various stages, consultation exercises have also been conducted with species experts and 
general environmental managers about mitigation measures and options to trial. 
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Based on the work conducted to date, a number of summary points can be made: 

• Observational studies indicate that eagle collisions are not easily predictable events. 
There appears to be no one variable (or collection of variables) that will always result in 
an increased level of risk. 

• The effects of practical measures to reduce the overall attractiveness of our wind farm 
sites to eagles has been implemented based on general logic. 

• Noise deterrent trials have proved the technique is ineffective. 

• Observer based and rule orientated turbine shutdown programs have resulted in mixed 
degrees of success. 

• Nest activity and success studies and genetic studies have provided small insights but 
provided little to assist in providing a tangible solution to the issue. 

 
The AMP also outlines several recent studies, actions and trials conducted at MRWF and some 
of these are reported in earlier Sections of this Report. 

The primary area of focus of the AMP is a technological solution designed specifically for bird 
detection, understanding utilisation, flight path monitoring and finally integration with the 
wind turbine control system to implement turbine shutdowns. This solution is discussed in 
detail in Section 7.17.3. 

11. Review of the Activity over the next 12 months 

The MRWF will continue to operate in the manner it currently is. The required monitoring actions will 
continue to be undertaken. There are no anticipated changes to the operation of the wind farm or 
transmission line in the next 12 months. 
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12.2 Glossary 

WNR  Woolnorth Wind Farm Holding, the controlling entity and 
owner/operator of BPWF, person responsible for the activity 

MRWF Musselroe Wind Farm (Pty Ltd is some contexts) 
DPIPWE  Tasmanian Department of Primary Industry Parks Water and 

Environment. Now Department of Natural Resources and Environment 
Tasmania 

DAWE Commonwealth Department of Agriculture, Water and the 
Environment  

EMP Environmental Management Plan 
EPA Tasmanian Environment Protection Authority 
THSESPA Tasmanian Threatened Species Protection Act 1995 
EPBC Commonwealth Environment Protection and Biodiversity Conservation 

Act 1999 
EPN  Environment Protection Notice 
HSE Health Safety and Environment (system)  
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WBSE  white-bellied sea-eagle (Haliaeetus leucogaster) 
WTE  Tasmanian wedge-tailed eagle (Aquila audax fleayi) 
BUBMMP Bird Utilisation, Behaviour and Mortality Monitoring Plan 
BUS Bird Utilisation Surveys  
PER Public Environmental Report 
BPWF Bluff Point Wind Farm 
SBWF Studland Bay Wind Farm 
MTWAC Melythina Tiakana Warrana (Heart of Country) Aboriginal Corporation 

(MTWAC) 

12.3 Species names referred to in the text 

Plants 
Boxthorn (African) Lycium ferocissimum 
Eucalypt trees Eucalyptus sp. 
Gorse Ulex europeaus 
Horehound Marrubium vulgare 
Patterson’s curse Echium plantagineum 
Pine trees Pinus radiata 
Slender thistle Carduus pycnocephalus 

 
Birds 

Australian Hobby Little Penguin Eudyptula minor 
Australian Magpie Nankeen Kestrel Falco cenchroides 
Australian Pelican Pelecanus conspicillatus Pacific Gull Larus pacificus 
Brown Falcon Falco berigora Petrel sp. Macronectes sp. 
Brush Bronzewing Phaps elegans Pied Oystercatcher Haematopus longirostris 
Cape Barren Goose Cereopsis novaehollandiae Prion sp. Pachyptila sp. 
Common Starling Sturnus vulgaris Shearwater sp. Ardenna sp. 
Currawong sp. Strepera sp. Silvereye Zosterops lateralis 
European Goldfinch Carduelis carduelis Skylark Alauda arvensis 
Fan-tailed Cuckoo Cacomantis flabelliformis Swamp Harrier Circus approximans 
Forest Raven Corvus tasmanicus Wedge-tailed Eagle Aquila audax fleayi 
Grey Butcherbird Cracticus torquatus Welcome Swallow Hirundo neoxena 

Grey Fantail Rhipidura albiscapa White-bellied Sea-Eagle Haliaeetus 
leucogaster 

Kelp Gull Larus dominicanus White-faced Heron Egretta novaehollandiae  

Lapwing sp. Vanellus sp. White-throated Needletail Hirundapus 
caudacutus 

  
Mammals  
Feral cat Felis catus 
Forester kangaroo Macropus giganteus 
Tasmanian devil Sarcophilus harrisii 
Spotted tail quoll Dasyurus maculatus 
Wombat Vombatus ursinus tasmaniensis 

 
Other 
Schayer's Grasshopper Schayera baiulus   
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Appendix 1 Musselroe Wind Farm (EPN 8657/2)
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