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GLOSSARY AND ABBREVIATION OF TERMS  

% Percent / Percentage 

± Standard deviation 

2 squared 

3 Cubed 

Annual (plant) A plant that completes its entire life cycle, from seed germination to flower and the 

production of seed, within a single growing season (which can be 12 months or 

less). All roots, stems and leaves of the plant die annually. 

Assessment Site monitoring transect and immediate (50 metre) surrounding area combined 

BCMM NAYP Bushland Condition Monitoring Manual: Northern Agricultural and Yorke 

Peninsula 

Biennial  (plant)  A plant that requires two years to complete its life cycle.   

BOM   Bureau of Meteorology 

cm   Centimetre 

COEMP   Construction and Operational Environmental Management Plan 

Condition Class A The highest quality representation of Iron-grass Natural Temperate Grassland 

Condition Class B Iron-grass Natural Temperate Grassland of high quality with less native species 

diversity than Condition Class A. 

Condition Class C Iron-grass Natural Temperate Grassland that is typically significantly degraded,  

but amenable to rehabilitation. 

COVID-19 Corona virus disease of 2019 

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

Declared plant A weed that is regulated under the Natural Resources Management Act 2004 due 

to its threat to primary industry, the natural environment and public safety. 

DEW   Department for Environment and Water (South Australian) 

EBS   Environmental and Biodiversity Services, trading as EBS Ecology  

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

ha   Hectare(s) 

Iron-grass NTG  Iron-grass Natural Temperate Grassland of South Australia 

km   kilometre(s) 

LGM   Lomandra Grassland Monitoring 

LSA Act  Landscape South Australia Act 2019 
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m   metre(s) 

m2   square metre(s) 

mm   millimetres 

NPW Act  National Parks and Wildlife Act 1972 

OEMP   Operational Environmental Management Plan 

PCQM   Point-centred Quarter Method 

Perennial (plant) A plant that persists for many growing seasons. 

PIRSA   Primary Industries and Regions South Australia 

PPH   Plants per hectare 

Project   the Willogoleche Wind Farm 

SA   South Australia 

sp.   species 

spp.    species (plural) 

ssp.   subspecies 

TEC   Threatened Ecological Community 

Weed   A plant species which does not naturally occur in an area. 

WTG   Wind Turbine Generator 

WWF   Willogoleche Wind Farm 
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EXECUTIVE SUMMARY 

Background 

The Willogoleche Wind Farm (WWF) Project area contains seven patches (six Category B and one 

Category C) of Iron-grass Natural Temperate Grassland (Iron-grass NTG), which is a Threatened 

Ecological Community (TEC) protected by the Environment Protection and Biodiversity Protection Act 

1999 (EPBC Act). As part of the WWF approval conditions under the EPBC Act, the Willogoleche Wind 

Farm Operational Environmental Management Plan (OEMP) was developed to recognise possible threats 

to the quality and coverage of the Iron-grass NTG caused by WWF, and to outline management actions to 

minimise these threats. An annual monitoring program was established as a requirement of the OEMP to 

evaluate the effectiveness of management activities and provide early indication of changes to the health 

of the seven patches of Iron-grass NTG occurring within WWF.  

Baseline monitoring of seven Iron-grass NTG sites was undertaken prior to the construction phase in spring 

2017, with further monitoring undertaken annually in 2018 (during construction), and 2019 (post-

construction/operational). This report outlines the methodology used for data collection, presents the 

results of the 2020 Lomandra Grassland Monitoring (LGM), and provides a comparison with previous 

assessments. It also provides a statement on the overall status of the seven patches of Iron-grass NTG, 

together with recommendations to ensure the management requirements of the OEMP are fulfilled, and 

compliance with the conditions associated with the EPBC Act approval is achieved. As per the OEMP the 

objectives of the 2020 Iron-grass NTG monitoring are to:  

¶ Identify potential impacts to the Iron-grass NTG TEC by determining the state of the Iron-grass 

NTG and identifying emerging trends compared with previous baseline and monitoring results; 

¶ Monitor and audit to detect attributable impacts; 

¶ If required, establish management actions to avoid, minimise and/or mitigate the impacts; and, 

¶ Implement contingency responses and corrective actions if required. 

Methodology 

A field survey involving the Point Centre Quarter Method (PCQM) at seven 50 metre (m) transects across 

the WWF as well as a 50 m x 50 m (0.25ha) ramble survey to identify species diversity and rare flora was 

undertaken, in line with methods undertaken since 2017.  Two of the established sites (5 and 7) were 

subject to reduced survey effort in 2020, due to a sudden COVID-19 lockdown in South Australia, requiring 

EBS Ecology staff to return to Adelaide immediately. As this is only the third survey post-baseline 

Assessment in 2017, and some methodology has changed and/or new methodology added, it is too early 

to undertake any meaningful statistical analysis. However, descriptive data and any observations of 

changes or constants between 2017 and 2020 are provided in this report. Statistical analysis may be 

conducted in future years to ascertain if any changes to Iron-grass NTG health are occurring at the seven 

sites over the period of the monitoring program. 

Summary of results 

¶ The five sites surveyed in 2020 were assessed to be of EPBC Condition Class B 
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¶ All sites were within the óhealthyô benchmark range based on Bushland Assessment Monitoring 

Manual Northern Agricultural and Yorke Peninsula (NAYP BAMM) Community 3.2 indicators such 

as species diversity and lifeform, percent cover, cryptogam cover and bare ground cover.  

¶ There were no apparent signs of erosion or sedimentation problems, and bare-ground cover (%) 

had decreased since 2019, while cryptogamic crust cover had increased, both desirable trends.   

¶ Weeds: (refer to EBS 2020a Weed Report [in preparation] for more detail) 

o A total of 20 different weed species were recorded at WWF in 2020, compared to 17 in 

2019 and 11 in 2017. Two new weed species were recorded in the 2020 Weed 

Assessment ï Arctotheca calendula (Capeweed) and Bromus rubens (Red Brome). 

o The total average weed coverage across five Assessment Sites increased from 9.5% in 

2019 to 31.52% in 2020, largely attributable to seasonal conditions.  

o The Weed Abundance and Threat Score (NAYP BAMM) for each Assessment Site ranged 

from 20 to 28, with five sites maintaining a moderate rating as in 2019, and two sites being 

decreased to a poor rating.  

Discussion 

Following prolonged drought conditions, 2020 had above average rainfall, and so it is likely that many of 

the changes observed are attributable to seasonal variation rather than from impacts of the operation of 

the WWF. The condition of the seven Iron-grass NTG sites remain stable, and are currently not being 

negatively impacted by operation of WWF. Weed encroachment remains the most significant threat to the 

health of the seven Iron-grass NTG sites.  

Recommendations 

¶ Consider minor changes and additions to the methods used in the LGM program including: 

o Assess presence/absence of selected native species including Lomandra spp. in 1 x 1 m2 

quadrats;  

o Calibrate accuracy of PPH by counting all tussocks in quadrats; and 

o Define list of species to record in PCQM  

¶ Engage landholders to undertake best practice weed control (grazing, slashing, spraying, physical 

removal) at WWF. 

¶ Ensure any management actions (including weed management chemical/ physical/ grazing) 

undertaken by ENGIE and/or landholders are communicated and documented to enable long term 

annual monitoring observations to be correlated with land management.  

¶ Continue low-level sheep grazing in winter months, as outlined in the OEMP, to ensure inter-

tussock spaces are kept open for the recruitment of broad-leaved herbs.  
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1 INTRODUCTION 

The Willogoleche Wind Farm (WWF; the Project) is located approximately six kilometres (km) west of the 

township of Hallett in the Mid North of South Australia (SA) (Figure 1). With 32 wind turbine generators 

(WTGs) the WWF has a generation capacity of 119 Megawatts, giving it the capability of powering 80 000 

homes across SA (ENGIE 2019). Willogoleche Power commenced the operation and maintenance phase 

on 12 November 2019. The WWF is expected to be operational for approximately 25 years, until around 

2044.  

The WWF contains seven patches (six Category B and one Category C) of Iron-grass Natural Temperate 

Grassland  of  South  Australia  (Iron-grass  NTG),  which  is  a  Threatened  Ecological  Community  (TEC) 

protected by the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (Figure 1). 

Under the EPBC Act, actions that have, or are likely to have, a significant impact on a matter of national 

environmental significance require approval from the Australian Government Department of Agriculture, 

Water and the Environment (DAWE). EPBC Act Approval, subject to conditions, for the WWF was received 

on 28 January 2014 (EPBC 2011/5850). 

Potential threats to Iron-grass NTG that could be directly attributable to the WWF include weed invasion, 

altered hydrology, erosion and accumulative dust, as well as clearance of native vegetation. Other 

threats that are not a direct impact from the wind farm include inappropriate grazing regimes, dry climatic 

conditions, litter accumulation, and grazing by native herbivores. Threats may lead to a loss in patchiness, 

increasing dominant species (e.g. native grasses) and loss of more vulnerable and herbaceous 

species within Iron-grass NTG.  

1.1 Background  

In the early stages of the Project, EBS Ecology was engaged to perform baseline assessments of the 

WWF site for Development Approval, and identified the WWF area as likely to contain Iron-grass NTG, an 

ecological community listed in 2007 as Critically Endangered under the EPBC Act 1999, following advice 

from the Threatened Species Scientific Committee (TSSC) that the community met Criterion 1 (decline in 

geographic area), Criterion 2 (small geographic distribution) and Criterion 4 (reduction in community 

integrity) (Beeton 2007).   

EBS Ecology was subsequently contracted to undertake an assessment of several patches of Iron-grass 

NTG identified within the project area, to determine if their condition satisfied the criteria for listing as a 

Threatened Ecological Community (TEC) protected under the EPBC Act as set out in the óEPBC Act Policy 

Statement 3.7. Peppermint Box (Eucalyptus odorata) Grassy Woodland of South Australia and Iron-grass 

Natural Temperate Grassland of South Australiaô (DEWR 2007). 

The assessment identified six sites within the project area which met criteria for listing as óCondition Class 

Bô, and one that met óCondition Class Cô (EBS 2010c) (Figure 1), where each condition class defines and 

describes the conservation value of an area of Iron-grass NTG based on factors such as native species 

diversity and the size of the area. Condition Class A represents the highest quality of the community, 

whereas Condition Class B is also of high quality but shows less species diversity. Condition Class C does 
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not meet criteria for listing under the EPBC Act, but represents an area which is considered intact enough 

to be amenable to rehabilitation.  

Since commencement of the project, and in line with the OEMP review schedule, there have been several 

revisions of the original Construction and Operation Environmental Management Plan (COEMP), 

coinciding with changes to the phase of the project (ie. construction to operation). A review has recently 

been undertaken (EBS Ecology 2020 in review) one year post commencement of operational phase. This 

review notes that as the site is no longer subject to construction activities, the likelihood and risk of impact 

is significantly less than during construction works, however risks  to the Iron-Grass NTG TEC remain, 

such as: 

¶ Introduction of new weeds and/or increase in weed occurrence; 

¶ Soil erosion and sedimentation;  

¶ Increase in feral animals; and 

¶ Fire 

The OEMP outlines indicators for monitoring of the Iron-grass NTG TEC using metrics such as: 

¶ Grassland health (ie. % dead material, regeneration) 

¶ Dominant species cover and abundance  

¶ Vegetation composition (ie. plant species diversity) 

¶ Seedling recruitment and regeneration  

¶ Soil surface condition (ie. bare ground, cryptogamic crust) 

Subsequently, this report presents the findings of the 2020 Lomandra Grassland Monitoring survey, 

presenting results and discussion on the indicators described above, providing comparisons with data 

collected in since 2017 and providing recommendations for ongoing management of the seven patches of 

Iron-grass NTG at WWF.  
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Figure 1. Willogoleche Wind Farm layout plan, including the seven patches of Iron-grass NTG which are 

monitored annually. 

 




































































































