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Acronyms and Abbreviations

AWS Automatic weather station

BBMP Bird and Bat Management Plan

BC Act Biodiversity Conservation Act 2016 (NSW)

BOM Australian Bureau of Meteorology

BRWF Boco Rock Wind Farm

CE Critically endangered

Cth Commonwealth

E Endangered

EEC Endangered ecological community — as defined under relevant law applying to the
proposal

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

GIS Geographic information system

ha hectares

HD high detection

km kilometres

LGA Local government area

m metres

TEC Threatened ecological community

\Y Vulnerable

NGH Pty Ltd | 230699 - Final V1.1 iii



Bird and Bat Monitoring 2022-23 Biennial Report NC H
Boco Rock Wind Farm O
Executive summary

The Boco Rock Wind Farm (BRWF) is located on the Southern Tablelands of New South Wales
(NSW), approximately 10 km south-west of the town of Nimmitabel. There are 67 operational
turbines. Implementation of an adaptive Bird and Bat Management Plan (BBMP) forms part of the
conditions of project approval.

As outlined in BBAMP V2.0 (NGH 2023), this Biennial Report is for the 2022-2023 survey period.
Note a new monitoring method was begun in November 2023 in line with BBAMP V2.0. The results
from the new methods are to be reported separately. This Biennial Report is supplementary to the
Summary Results Report 2015-2023 which was prepared in October 2023 to accompany the
application to update the plan (BBAMP V2.0). This report has the complete set of results for the
2022-2023 reporting period for surveys undertaken under BBMP V1.3, which span January 2022 to
October 2023.

Mortality surveys in between January 2022 — October 2023 resulted in 12 carcass/feather scatter
finds. There were nine bird carcasses/feather scatters: two in 2022 and seven in 2023 from
common and secure species including Eurasian Skylark (introduced), Australian Magpie and
Nankeen Kestrel. Four carcasses of White-striped Freetail Bat were found: two in 2022 and two in
2023. No threatened species or waterbird carcasses were found.

The annual mortality estimate for bats is 15 in 2022 and 15 in 2023 (median). The annual mortality
estimate for birds is 21 in 2022 and 55 in 2023 (median). These estimates are within the range
previously calculated for Boco Rock WF, noting that the period for 2023 was 10 months rather than
the usual 12 months.

A total of 215 bird utilisation surveys (BUS) were undertaken in January 2022 — October 2023 with
an average survey coverage on 98%; well above the required 80% for robust statistical analysis.
Species richness at BRWF in 2022 was 81 (the 2™ highest yet recorded) and 66 in 2023. Species
abundance was 793 (2022) and 636 (2023); within the range of previous results.

As with previous years, results from Anabat data do not reflect bat mortalities, i.e. the most
frequently recorded microbats by Anabat (‘other’ species such as Vespadelus spp.) do not
correlate with frequently found microbat carcasses (White-striped Freetail Bat). Of particular note,
Large Bent-winged Bat continues to be recorded utilising the site but is not found during carcass
searches.

In conclusion, results from mortality, bird and anabat monitoring were broadly consistent with
expectations given results of previous years and continue to support the conclusions of Summary
Results Report 2015-2023, including that Boco Rock WF does not pose a significant threat to local
bird and bat populations.

NGH Pty Ltd | 230699 - Final V1.1 iv
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1. Introduction

1.1. Background

The Boco Rock Wind Farm (BRWF) is located on the Southern Tablelands of New South Wales
(NSW), approximately 10 km south-west of the town of Nimmitabel. BRWF Stage 1 commenced
operation in December 2014. Conditions of project approval by NSW Department of Planning (now
Department of Planning& Environment, DPE) included an ongoing monitoring and management
program to evaluate the operational impact of the wind farm to bird and bat species; an adaptive
Bird and Bat Management Plan. Version 1 of the plan became operational in 2015 (BBMP V1.3); an
updated plan (BBAMP V2.0) became operational in November 2023.

As outlined in BBAMP V2.0 (NGH 2023), this Biennial Report is for the 2022-2023 survey period.
Note a new monitoring method was begun in November 2023 in line with BBAMP V2.0. The results
from the new methods are to be reported separately.

1.2. Objectives of the Biennial Report

This Biennial Report is supplementary to the Summary Results Report 2015-2023 which was
prepared in October 2023 to accompany the application to update the plan (BBAMP V2.0). This
report has the complete set of results for the 2022-2023 reporting period for surveys undertaken
under BBMP V1.3, which span January 2022 to October 2023.

The reporting requirements to be met herein are detailed in the BBMP V1.3. In summary, annual
reports are to:

e Summarise the results of monitoring (January 2022 — October 2023).
¢ Provide quantitative of mortality and bird surveys including an annual mortality estimate.

This report will not identify trends, highlight species at risk and provide recommendations as these
matters were addressed in the Summary Results Report 2015-2023. The outcome of that report
was the updated BBAMP V2.0.

1.3. Structure of the Biennial Report

Each section of the report outlines the survey method, effort and results of a monitoring method.
Details and raw results are provided in appendices. Results from the interim November 2023 -
April 2024 period are reported in Appendix C.4.

NGH Pty Ltd | 230699 - Final V1.1 K
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2. Carcass searches

21. Survey method & effort

Carcass searches during January 2022 — October 2023 were conducted in accordance with the
BBMP V1.3. Mortality surveys were completed monthly within two different search areas:

1. High detectability zone at all 67 turbines every month (pulsed), and
2. Extended zone at 20 turbines per month

The carcass searches included 1608 high detectability searches & 240 extended zone searches
each year: 1872 from January to December 2022, 1560 from January to October 2023. Data from
the carcass searches were analysed and reported on by Symbolix (see Appendix C). Refer to
Section 6.1 of BBMP V1.3 (NGH 2017) for detailed carcass search methodologies.

2.1.1. Limitations

Quarter 1 of the 2022 period recorded higher rainfall and warm weather, leading to prolific
vegetation growth on site. This was notable in the extended zones, making carcass searches
throughout 2022 difficult due to limited visibility. In March 2022 (end of 1% quarter), the hardstand
areas of turbines were sprayed to remove vegetation and improve visibility for carcass detection.
Thick vegetation continued to be reported as a hinderance to carcass detectability in extended
zones.. The land manager was able to manage vegetation in the extended zones in late 2022 and
coupled with reduced rainfall in early 2023, vegetation density was not impacting carcass
detectability and search efforts in 2023.

2.2. Survey results

The detailed mortality survey results for January 2022 to October 2023 are given in Appendix A.
The location of each carcass found is shown in the map in Appendix D1.1.

Summary

Mortality surveys in between January 2022 — October 2023 resulted in 12 carcass/feather scatter
finds. The monthly distribution of carcass finds is shown in below (see

NGH Pty Ltd | 230699 - Final V1.1 |2
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Table 2-1). The highest number (2) of carcasses was found in February 2022 and March 2023 (first
quarter). The total number of carcasses for the 22 month period was 12; 4 in 2022 and 8 in 2023
(to October).

No carcasses were found in 9 out of 12 months in 2022; 4 of 10 months in 2023. Locations of
carcass finds are shown in Appendix A (see map in D1.2). No waterbirds or threatened species
were found during mortality surveys during January 2022 — October 2023.

NGH Pty Ltd | 230699 - Final V1.1 |3
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Table 2-1 Monthly distribution of carcasses/feather scatters found at BRWF (January 2022 —
October 2023)

Survey period Number of carcass finds

2022 2023
January 0 1
February 2 0
March 1 2
April 0 0
May 0 0
June 0 1
July 0 0
August 0 2
September 0 1
October 0 1
November 1 n/a
December 0 n/a
Total 4 8

2.2.1. Birds

Across all years of monitoring (January 2015 - October 2023), the top three bird species found in
mortality surveys are:

1. Eurasian Skylark (15 or 22% of the total bird finds)
2. Australian Magpie (10 or 14% total bird finds)
3. Nankeen Kestrel (8 or 11% total bird finds)

All three are common, secure species. The data from this reporting period is consistent with results
of previous years; bird carcasses were found from six species including: Eurasian Skylark (2),
Common Starling (2), Raven sp (1), Australian Magpie (1), Nankeen Kestrel (1) and Stubble Qualil

(1).

Table 2-2 shows the species identified from carcasses/feather scatters along with the number.
There were a total of eight bird carcasses/feather scatters: two in 2022 and six in 2023.

NGH Pty Ltd | 230699 - Final V1.1 | 4
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2.2.2. Bats

Across all years of monitoring (2015-October 2023), most carcasses found have been from two bat
species:

1. White-striped Freetail Bat (60 or 73% of the total bat finds January 2015 to October 2023)
2. Gould’s Wattled Bat (15 or 18% total bat finds)

Between January 2022 and October 2023, there were four bat carcasses found from one species:
White-striped Freetail Bat.

Both are common, secure species. The data from the current reporting period is in keeping with
previous years. Between January 2022 and October 2023, there were four bat carcasses found
from one species: White-striped Freetail Bat.

Table 2-2 shows that two bat carcasses were found in 2022 and in 2023.

Table 2-2 Species and number of carcasses found during mortality surveys at BRWF (January
2022 — October 2023)

Common name Species name Species at risk of

turbine collision?

Birds
Australian Magpie Cracticus tibicen 1 No
Common Starling Sturnus vulgaris 1 1 No
Eurasian Skylark Alauda arvensis 1 1 No
Nankeen Kestrel Falco cenchroides 1 Yes
Raven sp. 1 No
Stubble Quail Coturnix pectoralis 1 No
Total birds 2 6

Bats
White-striped Austronomus 2 2 Yes
Freetail Bat australis
Total bats 2 2

NGH Pty Ltd | 230699 - Final V1.1 |5
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2.2.3. Location and status of finds

Table 2-3 summarises the carcass search results. It can be seen from Table 2-3 that the majority of
carcasses were found in the high detectability (core) zone; only one carcass was located in the
extended zone in September 2023. No threatened species were detected during the carcass
searches between January 2022 and October 2023.

Table 2-3 Summary of mortality survey results by date for BRWF (January 2022 — October 2023)

Turbine Common name Threatened Found during

ID (Yes/No) monthly survey?

54 13/02/2022 White-striped Freetail Bat No Yes Core
59 13/02/2022 White-striped Freetail Bat No Yes Core
5 4/03/2022 Common Starling No Yes Core
17 27/11/2022 Eurasian Skylark No Yes Core
62 15/01/2023 Nankeen Kestrel No Yes Core
59 12/03/2023 White-striped Freetail Bat No Yes Core
58 12/03/2023 White-striped Freetail Bat No Yes Core
50 26/06/2023 Stubble Quall No Yes Core
51 25/08/2023 Australian Magpie No Yes Core
5 25/08/2023 Common Starling No Yes Core
1 28/09/2023 Eurasian Skylark No Yes Ext.
1 25/10/2023 Raven sp. No Yes Core

2.3. Analysis: mortality estimates

As per previous years, an estimate of overall annual mortality was derived by a Monte-Carlo
simulation model (Hull and Muir 2010 in Symbolix 2024) by Symbolix for each year of monitoring
and is presented in Table 2-4. The data for this reporting period has been analysed in two separate
reports (refer to Appendix C for both statistical mortality reports).

Table 2-4 Annual mortality estimates for birds and bats at BRWF 2015 - October 2023 ( * indicates
analysis for 10-month period only)

Carcass type 2015 2016 2018 2019 2021 2022
Bat 160 138 129 63 27 8 55 15 15
Bird 115 88 131 118 76 151 40 21 55

NGH Pty Ltd | 230699 - Final V1.1 | 6
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The cumulative Y1-9 estimate (January 2015 to October 2023) analysed for both bats and birds.
Over this time period, a total of 74 bats were found. The resulting (median) estimate of total
mortality is 465 bat individuals lost over the nine years. Over this time period, a total of 63 birds
were found. The resulting (median) estimate of total mortality is 395 individuals lost over the nine
years.

2.3.1. Anomalies

The period for 2023 was 10 months rather than the usual 12 months; mortality monitoring was
undertaken in the other two months under BBAMP V2.0 but this will be reported on separately. The
median mortality estimate results (15; 15) for bats are within the range previously found (8-160)
and no anomalies have been detected. The 2023 median mortality estimate for birds (55) are within
the existing range (40-151). The 2022 median mortality estimate for birds (21) is lower than the
range; this may be because fewer birds were lost or because detectability was lower than expected
during some of the time (refer to Section 2.1.1).

3. Bird Utilisation Surveys

3.1. Survey method & effort

The Bird Utilisations Surveys (BUS) completed from January 2022 till October 2023 were in
accordance with BBMP V1.3 (2017). BUS surveys are completed monthly. Each month, ten
locations are selected for survey (120 bird utilisation surveys during a 12-month reporting period).

There are three stratification layers in the design: grassland/pasture impact sites (‘grassland’ sites,
grassland/pasture control sites (‘control’ sites) and woodland sites. The three stratification layers
are independent of each other. The strata are defined as follows:

¢ Grassland impact: grassland/pasture habitat within 500 m radius of a turbine

¢ Grassland control: grassland/pasture habitat greater than 500 m from a turbine

o Woodland: woodland habitat where it is available to survey; sites are generally between 500
m and two kilometres from a turbine, with the closest being around 300 m (these are along
woodland edges) and the furthest site 2.7 km distant. There are no woodland control sites

Although attempts have been made to sample similar habitat in the grassland impact and grassland
control sites, there are notable differences in the bird habitat available at the two. The majority of
the grassland impact sites are heavily cleared pasture areas while the control sites are more
diverse grassland within patchy mosaics of scattered trees or woodland. Also, many grassland
impact sites are at the highest points in the landscape and are barren and exposed. Control sites
occupy a range of landscape positions and generally include more shelter. These differences
reflect the selection of high elevations and more open sites for turbine placement (and therefore
impact sites) compared to the random selection of control sites.

NGH Pty Ltd | 230699 - Final V1.1 |7
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3.1.1. Limitations on statistical analysis

Aspects of survey roll-out place some limitations of analysis and use of data. Some of these issues
have been discussed previously (e.g. 2016 Annual Report, NGH 2017c) and will continue to be a
caveat on interpretation of results throughout the program.

In 2015 at commencement of monitoring, all bird utilisation survey sites were randomly generated
using a GIS system and then located in the field. This resulted in some sites which were difficult to
access, and some grassland control sites where the habitat was more of a woodland matrix than
grassland. These sites were dropped (e.g. due to access issues) or moved (i.e. to better represent
the target habitat stratum) in 2016. The legacy of this change is an apparent marked decline in
species richness of control sites from 2015 to 2016, reflecting the move from heterogeneous treed
habitat to the homogeneous grassland habitat that occurs in the grassland impact site. When this is
accounted for in analysis, there is no obvious change in species mix at control sites across the
years.

In 2016, in an attempt to even up total sites surveyed in each strata for the year, grassland impact
site surveys were not undertaken in October and November. This skews the grassland fourth
quarter (October, November, December) species richness counts for that year, showing an
apparently much lower species richness in the fourth quarter of 2016 than 2015 and 2017.

In 2021, wet weather reduced survey coverage such that 14 BUS (out of 120 planned surveys)
were not able to be completed due to adverse weather, which impacted December surveys in
particular; missing two entire strata for that month (grassland impact and woodland). This has
shown as a slight decline in species richness in the two impact zones compared to the control.

These limitations do not affect the ability of the data to be analysed to meet the objectives of the
program and were accounted for during statistical analysis by Symbolix Pty Ltd.

3.2. Survey results

Table 3-1 shows the number of surveys per stratum at BRWF from January 2022 to October 2023.
A total of 215 bird utilisation surveys were undertaken with 73 sites in grassland control, 73 in
grassland impact and 69 in woodland. The 2022 BUS survey effort (January — December 2022)
achieved 97% survey coverage overall (116 from 120 survey sites), while the 2023 survey effort
(January — October 2023) achieved 99% coverage (99 from 100 survey sites). This is a combined
average survey coverage of 98% (215 from 220 survey sites). Refer to maps in Appendix D1.3 for
bird utilisation survey locations.

Table 3-1 Number of Surveys per stratification layer each month and in total at BRWF (January
2022 — April 2023)

Survey Period Grassland Control Grassland Impact Woodland

2022

January 4 3 3 10
February 4 3 3 10
March 3 4 3 10

NGH Pty Ltd | 230699 - Final V1.1 |8
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Survey Period Grassland Control Grassland Impact Woodland

1st quarter totals 11 10 9 30
April 3 1 3 7
May 3 4 3 10
June 3 3 3 9
2"d quarter totals 9 8 9 26
July 3 3 4 10
August 3 4 3 10
September 3 3 4 10
3 quarter totals 9 10 11 30
October 4 4 2 10
November 5 5 0 10
December 3 3 4 10
4th quarter totals 12 12 6 30
2023

January 4 3 3 10
February 4 3 3 10
March 3 3 3 9
1st quarter totals 11 9 9 29
April 3 3 4 10
May 2 4 4 10
June 3 3 4 10
2"d quarter totals 8 10 12 30
July 4 3 3 10
August 3 4 3 10
September 3 3 4 10
34 quarter totals 10 10 10 30
October 3 4 3 10
4th quarter totals 3 4 3 10
Total 73 73 69 215

NGH Pty Ltd | 230699 — Final V1.1
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3.2.1. Species richness

Species richness is the count of the number of species in an area. There were 81 species recorded
in 2022 and 66 species recorded in 2023 during BUS only. Note: analysis by Symbolix uses only
BUS data. This is within the range previously recorded (59-89), with 2022 the 2" highest species
richness over the nine years of monitoring.

Table 3-2 Species richness each year of BUS monitoring (January 2015 - October 2023)

2016 2017 2022 ‘ 2023

Species richness 89 75 73 69 65 66 59 81 66

Overall richness is higher in woodland than grassland BUS sites. Woodland richness has remained
fairly constant over the last five years (accounting for seasonal variation). Richness in grassland
sites is also generally stable. Refer to Appendix C.2. for more statistical detail from Symbolix.

3.2.2. Species abundance & diversity

Species abundance is the number of individuals per species. Note that aural observations are
given a count of one individual. Abundance in 2022 was 793 (observations) and 636 in 2023 (for 10
months) - Table 3-3. This shows a change from a downward trend over the past years of
monitoring; along with more species of birds, more individual birds were recorded in 2022 and
2023.

Table 3-3 Species abundance each year of BUS monitoring (January 2015 - October 2023)

2016 ‘ 2017 2018 ‘ 2019 2022 ‘ 2023

No. observations ‘ 1729 ‘ 1283 ‘ 1051 ‘ 948 ‘ 801 ‘ 719 ‘ 665 ‘ 793 ‘ 636 ‘

Eurasian Skylark was consistently one of the most common species observed during grassland
BUS surveys between 2015-2023 along with a fairly consistent mix of Common Starling, Sulphur-
crested Cockatoo, Little Raven and Australian Magpie. Species abundance in woodland was more
varied over time. Auditory and visual count charts for most common species by year and strata are
given in Appendix C.2.

Diversity

Due to high variation in results year to year (refer to Figure 3-1), it is difficult to identify any clear
trends in Shannon diversity (Symbolix, 2024b). However, overall results indicate that diversity is
fairly stable in the woodland (accounting for seasonal variation) and grassland sites.

NGH Pty Ltd | 230699 - Final V1.1 |10
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Species mix

The most pronounced shift in species mix over time occurs in grassland control sites between
2015 and 2017, which are already discussed occurred because of changes to control sites. Overall,
species mix in grassland control and impact are variable year to year yet show a similar pattern
between strata (Figure 3-2). The species mix in woodland is distinct from grassland and shows less
variation year to year. In all strata, the species mix has been fairly stable (with the exception
above). Most pertinently, there is no evidence of changes in the grassland stratum that aren’t

mirrored by changes in the control.
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Figure 3-1 Distribution of Shannon diversity per survey, by site and time of year (Symbolix 2024b)
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Figure 3-2 Ordination plots grouped by season and site, with distance based upon
presence/absence (Symbolix 2024b)
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3.2.3. Trend modelling
Trend modelling shows that (Symbolix, 2024b):

¢ Increased rainfall is associated with increased Shannon diversity.

e Shannon diversity is decreasing over time in all stratum; site type (control, impact,
woodland) is not a determining factor.

o Species diversity and richness increase with distance from turbine.

3.2.4. Control-impact comparisons

Table 3-4 shows the species richness for each year of monitoring separated into strata. For 2022,
species richness in the grassland control stratum was 33; the highest since 2018. In 2023, it was
19; the lowest recorded. This is likely to have been influenced by exclusion of November and
December in the survey, with spring and summer typically being the busiest for birds at Boco Rock.

Species richness in the grassland impact stratum was 16 for 2022 and 19 in 2023. These are within
the range of previous results (11-40). Species richness in the woodland stratum in 2022 was 62,
the highest recorded since 2015 while in 2023 species richness in the woodland stratum was the
lowest ever recorded on site at 50. Again this result would have been influenced by surveys
concluding in October.

Table 3-4 Species richness by each year of monitoring (2015-2023) for each stratum

2017 ‘ 2018 ‘ 2019

Grassland control 63 36 30 35 28 26 24 33 19

Grassland impact 40 29 28 21 14 19 11 16 19
Woodland 66 58 58 53 53 52 55 62 50
Analysis

Results showed a decrease in diversity and abundance not attributed to the wind farm, with factors
like rainfall and distance from turbines correlating with diversity (Symbolix, 2024b). There is no
evidence of an impact on bird populations caused by the operation of BRWF (Symbolix, 2024b).

3.2.5. Threatened species

During BUS surveys and opportunistically, 25 counts of seven threatened species were recorded.
As for previous years, the most frequently recorded threatened species was Scarlet Robin Petroica
boodang, with eleven records. Refer to Table 3-5 for threatened species records.
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Table 3-5 Threatened species recorded during BUS surveys at BRWF (January — October 2023)

Common Name Scientific Name Easting Northing NSW EPBC
Listing | Listing
14/02/2022 Scarlet Robin Petroica boodang 685063 5940153
5/04/2022 Scarlet Robin Petroica boodang 685524 5939471
29/05/2022 Gang-gang Callocephalon 685463 5939221
Cockatoo fimbriatum
29/05/2022 Scarlet Robin Petroica boodang 685463 5939221
15/06/2022 Scarlet Robin Petroica boodang 685603 5939302
5/07/2022 Diamond Firetail Stagonopleura 684942 5940091
guttata
5/07/2022 Scarlet Robin Petroica boodang 684942 5940091
5/07/2022 Speckled Warbler Chthonicola sagittata 684942 5940091
20/09/2022 Scarlet Robin Petroica boodang 692299 5951227
28/10/2022 Dusky Artamus cyanopterus 692260 5951978
Woodswallow
9/12/2022 Brown Climacteris picumnus 685969 5938280
Treecreeper
9/12/2022 Diamond Firetail Stagonopleura 685969 5938280
guttata
9/12/2022 Dusky Artamus cyanopterus 685969 5938280
Woodswallow
9/12/2022 Hooded Robin Melanodryas 685969 5938280
cucullata
9/12/2022 Scarlet Robin Petroica boodang 684662 5938927
9/12/2022 Speckled Warbler Chthonicola sagittata 684662 5938927
18/02/2023 Scarlet Robin Petroica boodang 685524 5939471
13/03/2023 Scarlet Robin Petroica boodang 684942 5940091
2/04/2023 Brown Climacteris picumnus 685969 5938280
Treecreeper
2/04/2023 Scarlet Robin Petroica boodang 684638 5938677
28/06/2023 Diamond Firetall Stagonopleura 688991 5949894
guttata
30/07/2023 Scarlet Robin Petroica boodang 692299 5951227
26/08/2023 Gang-gang Callocephalon 684580 5939238
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Common Name Scientific Name Easting Northing NS EPBC

Listing | Listing

Cockatoo fimbriatum

26/09/2023 Dusky Artamus cyanopterus 685698 5939244 \%
Woodswallow

26/09/2023 Speckled Warbler Chthonicola sagittata 685698 5939244 Vv

4. Microbat surveys

4.1. Survey method & effort

Passive overnight Anabat surveys were undertaken seven times from January 2022 to October
2023 (refer to Table 4-2 below). Four Anabat detectors were placed in the same location each
survey cycle for four consecutive nights, with a focus on survey coverage of the most relevant
season for microbat survey (March-May and September-November for species of interest such as
the migratory Large Bent-winged Bat and White-striped Freetail Bat), as well as a winter survey.
Survey locations have been selected based on the two habitat types at BRWF (woodland and
grassland) and have been used for the past seven years (Table 4-1).

Table 4-1 Anabat sites used for each quarterly survey at BRWF (2015 to date)

L ELE Stratification | Description Nearest
site turbine
AE-1 Control Open grassland near Avon Lake Road > 500 m from turbines 34, 35
AE-2 Impact Open grassland between turbines 49 & 50 (< than 500 m distance 49, 50

from turbines)

AE-3 Impact Two rows of trees meeting < 500 m from turbine. No woodland occurs 25
within 500 m of turbines, so this is the densest vegetation.

AE-4 Control Woodland > 500 m from turbines 35, 37

The detectors were programmed to commence operation approximately 30 minutes before dusk
and to cease approximately 30 minutes after dawn. Anabat survey effort for the reporting period is
shown in Table 4-2. Results were analysed by consultant bat expert Glenn Hoye of Flight by Night
Bat Surveys.

Table 4-2 Microbat (Anabat) survey effort at BRWF (January 2022 — October 2023)

Reporting quarter ‘ Date Effort ‘

2022
1st quarter 1-4 March 2022 4 units for 4 nights; 16 survey nights.
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Reporting quarter

2" quarter 13-16 June 2022 4 units for 4 nights; 16 survey nights.
3" quarter 19-22 September 2022 4 units for 4 nights; 16 survey nights.
4t quarter 8-11 December 2022 4 units for 4 nights; 16 survey nights.
2023

1%t quarter 12-15 March 2023 4 units for 4 nights; 16 survey nights.
2" quarter 26-29 June 2023 3 units for 4 nights; 12 survey nights.
3" quarter 25-28 September 2023 4 units for 4 nights; 16 survey nights.
Total 108 survey nights

4.1.1. Limitations

A 4™ quarter survey was not undertaken for 2023 due to the commencement of BBAMP V2.0 in
November 2024, which does not include Anabat survey. Anabat monitoring was discontinued due
to surveys showing no correlation between activity levels and carcass finds for any species
(BBAMP V2.0). There were problems with recordings obtained from AE-1 during all surveys in
2022 and 2023, possibly due to the exposed survey location with wind causing interference and
cattle knocking over the unit. The very low recordings obtained from this survey location (19) may
therefore be a reflection of survey interference rather than a lack of bats. The unit was tested and
found to be working.

4.2. Survey results

Anabat call analysis has focussed on identification of threatened microbat species or common
species known to be susceptible to turbine interactions (i.e. those that have been detected during
mortality surveys). As call analysis can be time consuming and costly, all other calls that are from
non-threatened species and/or those that have not been detected during mortality surveys are
allocated to the grouping ‘other’. The total number of calls recorded each survey were analysed
and allocated to the following species or grouping:

1. Large Bent-winged Bat Miniopterus oceanensis oriane (Vulnerable under NSW Biodiversity
Conservation Act 2017 (BC ACT))

Eastern False Pipistrelle Falsistrellus tasmaniensis (Vulnerable BC Act)

Yellow-bellied Sheathtail Bat Saccolaimus flaviventris (Vulnerable BC Act)

White-striped Freetail Bat Austronomus australis

Gould's Wattled Bat Chalinolobus gouldii

6. Other bats

ISl S

For reference, a full analysis of all bat calls was completed in 2016 and showed that other bats
known to occur at BRWF include those detailed below. These species still remain largely absent
from mortality searches.
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o Chocolate Wattled Bat Chalinolobus morio

e Southern Freetail Bat Mormopterus planiceps
¢ Inland Broad-nosed Bat Scotorepens balstoni
e Large Forest Bat Vespadelus darlingtoni

e Southern Forest Bat Vespadelus regulus

o Little Forest Bat Vespadelus vulturnus

Table 4-3 Results of Anabat analysis with selected species, all quarters combined (January 2022 -
October 2023)(all sites)

Species AE1 AE2 AE3 AE4 Total for
Grassland Grassland Woodland Woodland spp.
control Impact impact control

2022

White-striped Freetail Bat

P , 4 0 55 3 62

(Austronomus australis)

Gould’s Wattled Bat

He ) 6 15 744 13 778
(Chalinolobus gouldii)
Eastern False Pipistrell
as L?rn alse Pipis r.e e. 1 1 10 3 15
(Falsistrellus tasmaniensis)
Large Bent-winged Bat
e EEiny _ 0 2 329 15 346

(Miniopterus orianae oceanensis)

Other species 15 56 1448 268 1787

Total for sites
26 74 2586 302 2988

2023

White-striped FreetaiI.Bat ) 31 195 4 232

(Austronomus australis)

Gould’s Wattled Bat

ouies Tatled =a 2 45 522 12 581

(Chalinolobus gouldii)

Eastern False Pipistrelle

SIS el 0 1 14 4 19
(Falsistrellus tasmaniensis)
L Bent-winged Bat
arge Bent-winged Ba _ 0 1 457 10 468

(Miniopterus orianae oceanensis)

CILiEr SE2EES 15 49 27 1263 1354

Total for sites
19 127 1215 1293 2654
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Two threatened microbat species were recorded by Anabat at BRWF during the survey period
January 2022 to October 2023 . These were;

4.2.1. Threatened species

e Large Bent-winged Bat
e Eastern False Pipistrelle

Large Bent-winged Bat has been recorded at BRWF since monitoring began in 2015. Eastern False
Pipistrelle has been recorded in low numbers in 2015, 2018, 2019, 2020, 2021, 2022 and 2023.
Neither of these species were detected in mortality carcass search surveys 2022 or 2023.

5. Incidental observations

5.1. Raptors

In 2022, there were 69 raptor observations; this is far greater than previous years’ records which
range from 23 to 59 per year. Raptor records in 2023 was within the usual range. Median annual
raptor observations 2015-2023 is 40.8. Six raptor species were recorded during bird surveys or

opportunistically on 89 occasions at BRWF during January 2022 — October 2023:

Australian Hobby Falco longipennis
Black-shouldered Kite Elanus axillaris
Brown Goshawk Accipiter fasciatus
Nankeen Kestrel Falco cenchroides
Swamp Harrier Circus approximans
6. Wedge-tailed Eagle Aquila audax

aopr®Dd -~

Of the raptor observations, only 26% were recorded during bird utilisation surveys; most
observations were opportunistic. The most frequently recorded raptor that accounted for half of the
records was Nankeen Kestrel with 27 observations in 2022 and 16 in 2023. Wedge-tailed Eagle
was next most abundant with 20 recorded in 2022 and 12 in 2023. Table 5-1 summarises all raptor
sightings from January 2022 to October 2023; details are given in Appendix B.

Table 5-1 Raptor species recorded at BRWF (January 2022 — October 2023)Table 5-2 Summary

of number of raptors recorded in January 2022 - October 2023

Common Name

Scientific Name

‘ No. records 2022

No. records 2023

Australian Hobby Falco longipennis 4 2
Black-shouldered Kite Elanus axillaris 15 3
Brown Goshawk Accipiter fasciatus 2

Nankeen Kestrel Falco cenchroides 27 16
Swamp Harrier Circus approximans 1

Wedge-tailed Eagle Aquila audax 20 12
Total 69 33
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5.2. Waterbirds

The BBMP V1.3 requires that the influence of the local wetlands on bird survey results is
considered. There were 11 species of ‘wetland’ bird recorded during utilisation surveys between
January 2022 till October 2023 (shown as utilisation survey type in Table 5-3 below). By far the
maijority (90%) of waterbird sightings at BRWF during January 2022 till October 2023 occurred
opportunistically at the ephemeral wetlands surveyed (20,723 birds opportunistically compared to
140 birds during BUS). Most waterbird records come from opportunistic sightings at the wetlands.

The influence of waterbirds on BUS results is minor to moderate depending on the size of the
flocks encountered. It is clear however, that the influence of waterbirds on mortality results is
negligible. There has not been a waterbird carcass found at BRWF to date (2015 — 2023).

Table 5-3 Wetland species, survey type and count for all wetland species recorded at BRWF
during the reporting period (January 2022 — October 2023)

Common name Species hame Survey Count
Australasian Grebe Tachybaptus novaehollandiae Utilisation 2
Opportunistic 334
Australasian Shoveler Anas rhynchotis Utilisation 2
Opportunistic 170
Australasian Swamphen Porphyrio melanotus Opportunistic 14
Australian Shelduck Tadorna tadornoides Utilisation 11
Opportunistic 58
Australian Spotted Crake Porzana fluminea Opportunistic 3
Australian Wood Duck Chenonetta jubata Utilisation 37
Opportunistic 279
Black Swan Cygnus atratus Utilisation 3
Opportunistic 250
Black-winged Stilt Himantopus himantopus Opportunistic 1
Chestnut Teal Anas castanea Opportunistic 10
Duck spp Duck spp. Opportunistic 381
Eurasian Coot Fulica atra Utilisation 29
Opportunistic 14113
Great Cormorant Phalacrocorax carbo Opportunistic 1
Grebe spp Grebe spp. Opportunistic 489
Grey Teal Anas gracilis Utilisation 4
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Common name

Species name

Opportunistic 1329
Hardhead Aythya australis Opportunistic 641
Hoary-headed Grebe Poliocephalus poliocephalus Opportunistic 746
Little Pied Cormorant Microcarbo melanoleucos Utilisation 7
Opportunistic 10
Masked Lapwing Vanellus miles Utilisation 4
Opportunistic 71
Pacific Black Duck Anas superciliosa Utilisation 34
Opportunistic 1624
Pink-eared Duck Malacorhynchus membranaceus Opportunistic 2
Purple Swamp Hen Porphyrio porphyrio Opportunistic 55
Red-kneed Dotterel Erythrogonys cinctus Opportunistic 1
Unidentified Waterfowl Unidentified waterfowl Opportunistic 40
White-faced Egret Egretta novaehollandiae Utilisation 7
Opportunistic 97
White-necked Heron Ardea pacifica Opportunistic 4
Total 20,863
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6. Conclusion

This is the final report to be provided under BBMP V1.3 as the plan was updated in 2023. Results
from November 2023, obtained using different methods from those herein, will be reported
separately in 2026. This Biennial Report presents results for the period January 2022 — October
2023 and can be read in conjunction with the Summary Results Report 2015-2023, which
discusses trends and recommendations.

After nine years of bird and bat monitoring at BRWF, the program is meeting its primary objective
to detect collisions of bird and microbat species with turbines. Overall, survey effort is well above
what is required for statistical analysis. The results reported herein are consistent with those of
previous years: the species mix found during carcass searches were typical of those found in
previous years. The threatened bird and bat species, raptors and most common bird species were
also typical of those found in previous years. Results from Anabat data do not reflect bat
mortalities, i.e. the most frequently recorded microbats by Anabat do not correlate with frequently
found microbat carcasses. Of particular note, Large Bent-winged Bat continues to be recorded
utilising the site but is not found during carcass searches.

There were a few anomalies in results:

o 2022 bird median annual mortality estimate (21) was outside the range of previous results
(40-151). It was noted that detectability is likely to have affected the number of carcasses
found and therefore the annual mortality estimate. This was discussed with the Operator
throughout 2022; action to reduce vegetation cover was taken once landholder co-
operation was gained. Although numbers were lower, the mix of species found was
consistent with previous and subsequent years. For this reason, detectability is not
considered a substantial limitation. Detectability trials will be run again in 2025 to reflect
more recent conditions.

o Bird species richness was the lowest ever recorded in 2023 in the grassland control (19)
and woodland (50) strata, likely to have been influenced by surveys concluding in October
prior to the influx of seasonally migratory species during late spring and summer. In either
case, changes in these strata do not reflect wind farm impacts as both are controls. The
species richness in the grassland impact stratum was strong (within range) in both 2022
and 2023.

¢ In 2022 BUS and incidental raptor observations were much higher (69) than the previously
recorded range (23-59). The mix of most commonly recorded species (Nankeen Kestrel
and Wedge-tailed Eagle) was consistent with previous years.

A trend towards higher bird species richness than previous reporting years (since 2018) along with
high raptor abundance is likely to be linked to the positive correlation found between bird species
richness at Boco Rock WF and rainfall. Statistical analysis concludes that overall species richness
and diversity has decreased over time (2015-2023) and there is no evidence that this is caused by
BRWEF as the change in observed in all stratum.

In conclusion, results from mortality, bird and Anabat monitoring were broadly consistent with
expectations given results of previous years and continue to support the conclusions of Summary
Results Report 2015-2023, including that Boco Rock WF does not pose a significant threat to local
bird and bat populations.
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Appendix A Results: Mortality Surveys

January 2022 — October 2023 Detailed mortality results

Quarter

Month

Turbine
ID:

Common Name

Species:

Threatened

Easting

Northing

19/01/2021

White-striped
Freetail Bat

Austronomus
australis

(Yes/No)

685940

5945353

< week old. No obvious
physical damage. Male.

1st

Feb

54

13/02/2022

White-striped
Freetail Bat

Austronomus
australis

No

691205.43

5951082.15

Body intact. 1 day old.
Lower abdomen swollen
with fluid. Male.

1st

Feb

59

13/02/2022

White-striped
Freetail Bat

Austronomus
australis

No

691519.92

5952724.54

1-2 days old. Damage to
right forearm and both
wing membranes. Male

1st

Mar

4/03/2022

Common Starling

No

685306

5941971

Fresh. Broken neck.
Morning was very misty,
may have flown into
turbine tower.

4th

Nov

17

27/11/2022

Eurasian Skylark

Alauda arvensis

No

685932

5944944

Appears to have been
scavenged, only head,
body and one leg remain.
May not have been killed
by the turbine. Could
have been dropped by
predator. Fresh - one day
old

1st

Jan

62

15/01/2023

Nankeen Kestrel

Falco
cenchroides

No

692120

5953698

Feathers only, mainly
primary wing weather.
Some bones, picked
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Quarter Month | Turbine Common Name Species: Threatened Easting Northing
ID: (Yes/No)
clean of flesh.
2nd Mar 59 12/03/2023 White-striped Austronomus No 691519.92 5952724.54 Body intact. Wings still
Freetail Bat australis soft, eyes present. Blood
pooled in lower abdomen.
Jaw appears broken.
3rd Mar 59 12/03/2023 White-striped Austronomus No 691519.92 5952724.54 | Body intact. Wings still
Freetail Bat australis soft, eyes present. Blood
pooled in lower abdomen.
2nd Jun 50 26/06/2023 Stubble Qualil Coturnix No 690515 5953747 No obvious sign of
pectoralis external injury
3rd Aug 51 25/08/2023 Australian Cracticus tibicen No 690888 5953529 No obvious sign of injury
Magpie
3rd Aug 5 28/08/2023 Common Starling | Sturnus vulgaris No 685304 5941938 No obvious sign of injury
3rd Sep 1 28/09/2023 Eurasian Skylark Alauda arvensis No 685646 5940674 No obvious sign of injury
4th Oct 1 25/10/2023 Raven sp. Corvus sp. No 688216 5950005 Old carcass, difficult to
assess injuries.

November 2023 — April 2024 Detailed mortality results

Quarter

4th

Month

Dec

Turbine

ID:

39

20/12/2023

Eurasian Skylark

Species:

Alauda arvensis

Threatened

(Yes/No)

Easting

688214

Northing

5950001

Body intact. 1 day old.
Lower abdomen swollen
with fluid. Male.
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ID: (Yes/No)

Quarter Month | Turbine Common Name Species: . Threatened Easting Northing

Intact carcass, not

1st Jan 28 1/4/2024 Common Starling | Sturnus vulgaris 1 No 685470 5946863 scavenged and no sign of
obvious injury

Dry carcass and flattened
from being on the ground

Australian for some time. Eyes

1st Jan 1 1/5/2024 - Cracticus tibicen 1 No 685841 5943653 o e
Magpie missing. Difficult to
determine injury as the
carcass was quite stiff.
1st Mar 64 3/25/2024 Whlte-§tr|ped Austror.mmus 1 No 692299 5954181 Left forearm broken.
Freetail Bat australis Lower abdomen swollen.
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Appendix B Results: Bird Surveys

Threatened species listed in bold.

January 2022 - October 2023 Bird survey results — utilisation and observation

Common Name

Scientific Name

Utilisation

Observation

Australasian Grebe Tachybaptus novaehollandiae 59 1 60
Australasian Pipit Anthus novaeseelandiae 0 8 8
Australasian Shoveler Anas rhynchotis 24 1 25
Australasian Swamphen Porphyrio melanotus 5 0 5
Australian Hobby Falco longipennis 4 1 5
Australian Magpie Cracticus tibicen 0 135 135
Australian Owlet-nightjar Aegotheles cristatus 0 1 1
Australian Raven Corvus coronoides 0 7 7
Australian Shelduck Tadorna tadornoides 8 5 13
Australian Spotted Crake Porzana fluminea 1 0 1
Australian Wood Duck Chenonetta jubata 17 3 20
Black Swan Cygnus atratus 59 2 61
Black-faced Cuckoo-shrike Coracina novaehollandiae 0 3 3
Black-shouldered Kite Elanus axillaris 11 2 13
Black-winged Stilt Himantopus himantopus 1 0 1
Brown Falcon Falco berigora 1 4 5
Brown Goshawk Accipiter fasciatus 1 1 2
Brown Thornbill Acanthiza pusilla 0 6 6
Brown Treecreeper Climacteris picumnus 0 2 2
Brown-headed Honeyeater Melithreptus brevirostris 0 6 6
Brush Bronzewing Phaps elegans 0 1 1
Brush Cuckoo Cacomantis variolosus 0 1 1
Buff-rumped Thornbill Acanthiza reguloides 0 4 4
Chestnut Teal Anas castanea 2 0 2
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Common Name Scientific Name Utilisation Observation
Common Starling Sturnus vulgaris 0 50 50
Crimson Rosella Platycercus elegans 0 35 35
Diamond Firetail Stagonopleura guttata 1 2 3
Duck spp Duck spp 4 2 2
Dusky Woodswallow Artamus cyanopterus 0 3 3
Eastern Spinebill Acanthorhynchus tenuirostris 0 2 2
Easter Yellow Robin Eopsaltria australis 0 1 1
Eurasian Coot Fulica atra 76 2 78
Eurasian Skylark Alauda arvensis 0 385 385
European Goldfinch Carduelis carduelis 0 7 7
Fan-tailed Cuckoo Cacomantis flabelliformis 0 5 5
Fuscous Honeyeater Lichenostomus fuscus 0 3 3
Galah Eolophus roseicapilla 0 39 39
Gang-gang Cockatoo Callocephalon fimbriatum 0 2 2
Golden Whistler Pachycephala pectoralis 0 1 1
Great Cormorant Phalacrocorax carbo 1 0 1
Grebe spp Grebe spp 4 0 4
Grey Currawong Strepera versicolor 0 4 4
Grey Fantail Rhipidura albiscapa 0 14 14
Grey Shrike-thrush Colluricincla harmonica 0 31 31
Grey Teal Anas gracilis 69 1 70
Hardhead Aythya australis 20 0 20
Hoary-headed Grebe Poliocephalus poliocephalus 47 0 47
Hooded Robin Melanodryas cucullata 0 1 1
Horsfields Bronze-cuckoo Chrysococcyx basalis 0 2 2
House Sparrow Passer domesticus 0 2 2
King Parrot Alisterus scapularis 0 1 1
Laughing Kookaburra Dacelo novaeguineae 0 9 9
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Common Name Scientific Name Utilisation Observation
Leaden Flycatcher Myiagra rubecula 0 1 1
Little Pied Cormorant Microcarbo melanoleucos 3 1 4
Little Raven Corvus mellori 0 112 112
Magpie-Lark Grallina cyanoleuca 0 8 8
Masked Lapwing Vanellus miles 21 3 24
Nankeen Kestrel Falco cenchroides 26 10 36
Noisy Miner Manorina melanocephala 0 1 1
Pacific Black Duck Anas superciliosa 93 12 105
Painted Button Quail Turnix varius 0 1 1
Pallid Cuckoo Cacomantis pallidus 0 3 3
Pied Currawong Strepera graculina 0 23 23
Pink-eared Duck Malacorhynchus membranaceus 1 0 1
Purple Swamp Hen Porphyrio porphyrio 7 0 7
Red Wattlebird Anthochaera carunculata 0 56 56
Red-browed Finch Neochmia temporalis 0 1 1
Red-kneed Dotterel Erythrogonys cinctus 1 0 1
Red-rumped Parrot Psephotus haematonotus 0 2 2
Restless Flycatcher Myiagra inquieta 0 1 1
Rose Robin Petroica rosea 0 1 1
Rufous Whistler Pachycephala rufiventris 0 11 11
Sacred Kingfisher Todiramphus sanctus 0 1 1
Scarlet Robin Petroica boodang 0 11 11
Shining Bronze-cuckoo Chrysococcyx lucidus 0 2 2
Silvereye Zosterops lateralis 0 3 3
Southern Whiteface Aphelocephala leucopsis 1 0 1
Speckled Warbler Chthonicola sagittata 0 3 3
Spotted Pardalote Pardalotus punctatus 0 6 6
Striated Pardalote Pardalotus striatus 0 54 54
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Striated Thornbill Acanthiza lineata 0 5 5
Stubble Quail Coturnix pectoralis 0 33 33
Sulphur-crested Cockatoo Cacatua galerita 0 33 33
Superb Fairywren Malurus cyaneus 0 10 10
Superb Lyrebird Menura novae-hollandiae 0 3 3
Swamp Harrier Circus approximans 1 0 1
Tree Martin Petrochelidon nigricans 0 1 1
Unidentified waterfowl Unidentified waterfow! 2 0 2
Wedge-tailed Eagle Aquila audax 20 6 26
Weebill Smicrornis brevirostris 0 1 1
Welcome Swallow Hirundo neoxena 0 5 5
White-browed Scrubwren Sericornis frontalis 0 3 3
White-browed Treecreeper Climacteris affinis 0 3 3
White-eared Honeyeater Lichenostomus leucotis 0 66 66
White-faced Egret Egretta novaehollandiae 33 4 37
White-naped Honeyeater Melithreptus lunatus 0 5 5
White-throated Treecreeper Cormobates leucophaea 0 44 44
White-winged Triller Lalage tricolor 0 1 1
Willie Wagtail Rhipidura leucophrys 0 9 9
Yellow-faced Honeyeater Lichenostomus chrysops 0 69 69
Yellow-rumped Thornbill Acanthiza chrysorrhoa 0 4 4
Yellow-tufted Honeyeater Lichenostomus melanops 0 2 2
Grand Total 620 1430 2050
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Opportunistic Records (November 2023 - April 2024)

Month | Common Name Native Observation Easting Northing 5
8
k]
a
21/11/2023 | Nov Wedge-tailed Yes 2 Observed Eastof | cag064 5049085 | 285 | 100 | Yes | Soaring
Eagle T42
21/11/2023 Nov Nankeen Kestrel Yes 1 Observed T42 687967 5949197 0 10 Yes Perched in tree
22/11/2023 | Nov Nankeen Kestrel | Yes 1 Observed g:t’gt 686583 5949370 | 0 10 | Yes | Hovering
23/11/2023 Nov Nankeen Kestrel Yes 1 Observed _Il\_ljjr 688546 5949500 100 12 Yes Hovering
23/11/2023 Nov Nankeen Kestrel Yes 1 Observed TO1 685569 5940719 40 10 Yes Hovering
Between
19/12/2023 Dec Nankeen Kestrel Yes 1 Observed T55 and 691384 5951373 100 20 Yes Hovering
T56
21/12/2023 Dec Nankeen Kestrel Yes 1 Observed T16 686006 5944783 80 15 Yes Hovering
21/12/2023 | Dec \évaegcl'ge'ta"ed Yes 2 Observed T22 685863 5046516 | 280 | 60 Yes | Soaring
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Common Name Observation Easting Northing 5
8
k7
o
Gate to .
21/12/2023 Dec Nankeen Kestrel Yes 1 Observed 125 687087 5947147 10 Yes Hovering
22/12/2023 Dec Nankeen Kestrel Yes 1 Observed T02 685089 5941353 40 15 Yes Hovering
Near
3/1/2024 Jan Nankeen Kestrel Yes 1 Observed front 686584 5949461 NA 15 Yes Hovering
gate
Flock of 20 + birds
3/1/2024 Jan White-throated Yes 20+ Observed Near 687904 5049250 | 150 | 200 | No | Scattered overalarge
Needletail T42 area and flying in an
easterly direction
3/1/2024 Jan Wedge-tailed Yes 1 Observed Near 688178 5949189 | 250 | 100 | Yes | Soaring
Eagle T42
Roughly
halfway
4/1/2024 Jan Nankeen Kestrel Yes 1 Observed between | 686493 5947515 NA 15 Yes Hovering
T30 and
T26
4/1/2024 Jan Nankeen Kestrel | Yes 1 Observed '}';gr 687281 5047062 | 100 | 20 | Yes | Hovering
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Common Name Observation Easting Northing 5
8
k]
a
5/1/2024 Jan Nankeen Kestrel | Yes 1 Observed ?g:r 685241 5941675 | 80 | 7 Yes | Intree
12122024 | Feb Nankeen Kestrel | Yes 1 Observed $§§r 691084 5953939 | 40 15 | Yes | Hovering
13/2/2024 Feb Nankeen Kestrel Yes 1 Observed _Il\_l;a:r 685547 5940992 120 15 Yes Hovering
26/3/2024 | Mar Wedge-tailed Yes 1 Observed Near 688549 5949093 | 200 | 100 | Yes | Riding thermal
Eagle T43
26/3/2024 Mar Nankeen Kestrel Yes 1 Observed T45 689096 5948911 60 10 Yes In tree
Gate to .
28/3/2024 Mar Nankeen Kestrel Yes 1 Observed T5 685308 5941995 0 20 Yes Hovering
27/4/2024 Apr Nankeen Kestrel Yes 1 Observed T52 691024 5953852 20 20 Yes Hovering
27/4/2024 Apr Nankeen Kestrel Yes 1 Observed T42 687933 5949168 50 20 Yes Hovering
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Common Name Observation Easting Northing 5
s
1]
o
28/4/2024 Apr Nankeen Kestrel Yes 1 Observed T32 686414 5948056 40 25 Yes Hovering
28/4/2024 Apr Nankeen Kestrel Yes 1 Observed T16 685977 5944702 30 15 Yes Hovering
Between
28/4/2024 Apr Flame Robin Yes 1 Observed T02 and 685286 5941194 10 1 No Perched on rock wall
TO2A

Wedge-tailed Eagle and Nankeen Kestrel survey results

Common Name Scientific Name Stratum Location Observation type Number
Australian Hobby Falco longipennis Control 54r Oct 2022 Seen 1
T26 Sep 2022 Seen 2
Gate to T25 Oct 2022 Seen 1
Between Turbine 63 Mar 2023 Seen 1
and T66
Neat T26 Jul 2023 Seen 1
Black-shouldered Kite Elanus axillaris Control 30r Sep 2022 Seen 3
Control 55r Aug 2022 Heard 1
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Common Name Scientific Name Stratum Location
Near T09 Jul 2022 Seen 3
T25 Jul 2022 Seen 2
Between T18 and T19 Sep 2022 Seen 1
TO3 Sep 2022 Seen 1
Near TO9 Oct 2022 Seen 1
B/W TO5 and T04 Oct 2022 Seen 1
B/W T04 and T03 Oct 2022 Seen 1
Between Turbine T2A Nov 2022 Seen 1
and T02
Gate between T2A and Apr 2023 Seen 1
T2
T54 Aug 2023 Seen 1
T28 Aug 2023 Seen 1
Brown Goshawk Accipiter fasciatus Woodland 103 Sep 2022 Seen 1
Road to T58 Jul 2022 Seen 1
Nankeen Kestrel Falco cenchroides Woodland 51r Sep 2022 Seen 1
Control A7r Apr 2022 Seen 1
Between T2 and T2A Apr 2022 Seen 1
Grassland 84 Jul 2023 Seen 1
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Common Name Scientific Name Stratum Location
Grassland 75 Oct 2022 Seen 1
Grassland 47 Oct 2023 Seen 1
Control 33r Nov 2022 Seen 1
Grassland 13r Dec 2022 Seen 1
Grassland 86 Jan 2022 Seen 1
Control 40r Feb 2022 Seen 1
Control 39r Jan 2023 Seen 1
Between TO2A and T02 | Jan 2022 Seen 1
Between T43 and T66 Feb 2022 Seen 1
Between T13 and T14 Mar 2022 Seen 1
Between T7 and T8 Mar 2022 Seen 1
Between T2 and T2A Apr 2022 Seen 1
Between T7 and T8 May 2022 Seen 1
Between T6land T60 May 2022 Seen 2
Near T46 May 2022 Seen 1
Opportunistic - Turbine Jun 2022 Seen 1
47
Opportunistic - Turbine Jun 2022 Seen 1
46
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Common Name Scientific Name Stratum Location Observation type Number
Turbine 44 Jul 2022 Seen 1
Near T09 Jul 2022 Seen 1
T25 Jul 2022 Seen 1
T26 Sep 2022 Seen 1
Near TO5 Oct 2022 Seen 1
TO2A Oct 2022 Seen 1
Between Turbine T63 Dec 2022 Seen 1
and T66
Near T25 Dec 2022 Seen 1
Turbine 26 Feb 2023 Seen 1
Turbine 55 Feb 2023 Seen 1
Turbine 36 Mar 2023 Seen 1
Road to T25 Apr 2023 Seen 1
Gate to TO1 Jun 2023 Seen 1
B/W T25 and T26 Jun 2023 Seen 1
Gate to TO1 Jul 2023 Seen 1
Between T06 and TO7 Sep 2023 Seen 1
T66 Sep 2023 Seen 1
T46 Sep 2023 Seen 1
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Common Name Scientific Name Stratum Location Observation type Number
T25 Sep 2023 Seen 1
TO9 Oct 2023 Seen 1
T21 Oct 2023 Seen 1
Swamp Harrier Circus approximans Wetland Lake on Avon Lake Oct 2022 Seen 1
Road
Wedge-tailed Eagle Aquila audax Control 37r May 2022 Seen 1
Woodland 137 Feb 2022 Seen 1
Woodland 132 Sep 2023 Seen 1
Grassland 81 Mar 2022 Seen 1
Grassland 75 Oct 2022 Seen 1
Control 20r Jun 2022 Seen 2
Near T58 Apr 2022 Seen 1
Between T3 and T2 Mar 2022 Seen 1
Near site office Mar 2022 Seen 1
Near T58 Apr 2022 Seen 1
Opportunistic - Turbine Jun 2022 Seen 1
61
Turbine 45 Jul 2022 Seen 1
300m east of Turbine Aug 2022 Seen 2
32
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Common Name Scientific Name Stratum Location
Near Turbine 63 Sep 2022 Seen 1
T26 Sep 2022 Seen 1
Near Turbine 58 Oct 2022 Seen 2
B/W T16 and T15 Oct 2022 Seen 1
Near T31 Dec 2022 Seen 1
Turbine 13 Feb 2023 Seen 1
Turbine 21 Feb 2023 Seen 2
Turbine 16 Mar 2023 Seen 2
150 W of T49 Jun 2023 Seen 2
B/W T50 and T51 Jun 2023 Seen 1
TO2 Jun 2023 Seen 1
Near T02 Jul 2023 Seen 1
Between T65 and T66 Jul 2023 Seen 1

Total 102
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Appendix C Accompanying reports

The following follow overleaf:

C.1 Mortality Estimate report, prepared by Symbolix

C.2 Bird Utilisation Survey analysis report, prepared by Symbolix

C.3 Summary Results Report 2015-2023, prepared by NGH Consulting

C.4 BRWF Results November 2023 — April 2024, prepared by NGH Consulting
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