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Abbreviations, Acronyms and Definitions
AHD

Australian Height Datum

BBAMP

Bird and Bat Adaptive Management Program

Blade Strike

References the collision of bats and birds with turbine blades resulting in
mortality. Blade strike also incorporates pulmonary barotraumas, a cause
of wind‐farm related deaths for microbats, wherein barometric pressure
change causes major organ failure.

DoE

Department of the Environment

EP&A Act

NSW Environmental Planning and Assessment Act 1979

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999

EP&A Act

Environmental Planning and Assessment Act 1979

GIWF

Glen Innes Wind Farm

KTP

Key Threatening Process

LEP

Local Environment Plan

LGA

Local Government Area

m

Metres

NES

National Environmental Significance

NSW

New South Wales

NV Act

NSW Native Vegetation Act 2003

OEH

NSW Office of Environment and Heritage

RSA

Rotor‐swept Area

SEWPAC

Previous acronym for DoE

TSC Act

Threatened Species Conservation Act 1995
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1 INTRODUCTION
Glen Innes Windpower Pty Ltd has obtained Project Approval to construct the Glen Innes Wind
Farm (GIWF), a wind farm consisting of up to 25 wind turbines. The southern extent of the wind
farm is located approximately 12km southwest of the township of Glen Innes in northeastern
NSW. The northern section of the site is bounded by the Gwydir Highway, whereas the southern
section of the site is bounded by farming properties that adjoin Cherry Tree Road.

1.1 Approval Process
An application for the GIWF was put forward to the NSW Department of Planning and
Environment in 2007 with subsequent placement on public exhibition and original Project
Approval being received in 2009. Up to 25 turbines were originally planned for the site in 2008
(Connell Wagner, 2008). Up to 25 turbines are still proposed, however, wind turbine location
revisions have since occurred due to a variety of considerations.

1.2 Conditions of Approval
To meet the Condition of Approval set out by the Minister for Planning (Application No: 07_0036)
in the Project Approval, GIWF is required to prepare a ‘Bird and Bat Adaptive Management
Program’ (BBAMP) for the wind farm, in line with the requirements of Condition of Approval 3.1,
outlined below.
“3.1
Prior to the commencement of construction, the Proponent shall prepare and
submit for the approval of the Secretary a Bird and Bat Adaptive Management Program,
which takes account of bird/bat monitoring methods identified in the current editions of
AusWEA Best Practice Guidelines for the Implementation of Wind Energy Projects in
Australia and Wind Farm and Birds: Interim Standards for Risk Assessment. The Program
shall be prepared and implemented by a suitably qualified expert, approved by the
Secretary. The Program shall incorporate Monitoring, and a Decision Matrix that clearly
sets out how the Proponent will respond to the outcomes of monitoring. It shall:
a) incorporate an ongoing role for the suitably qualified expert;
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b) set out monitoring requirements in order to assess the impact of the project on bird and
bat populations, including details on survey locations, parameters to be measured,
frequency of surveys and analyses and reporting. The monitoring program shall be
capable of detecting any changes to the population of birds and/ or bats that can
reasonably be attributed to the operation of the project, that is, data may be required to
be collected prior to the commencement of construction;
c) incorporate a decision making framework that sets out specific actions and when they
may be required to be implemented to reduce any impacts on bird and bat populations
that have been identified as a result of the monitoring;
d) identify ‘at risk’ bird and bat groups and include monthly mortality assessments and
periodic local population censuses and bird utilisation surveys;
e) identify potential mitigation measures and implementation strategies in order to reduce
impacts on birds and bats such as minimising the availability of raptor perches, swift
carcass removal, pest control including rabbits, use of deterrents, and sector management
including switching off turbines that are predicted to or have had an unacceptable impact
on bird/ bat mortality at certain times; and
f)

identify matters to be addressed in periodic reports in relation to the outcomes of
monitoring, the application of the decision making framework, the need for mitigation
measures, progress with implementation of such measures, and their success.
The Reports referred to under part f) shall be submitted to the Secretary on an annual
basis, from the commencement of operation, and shall be prepared within two months of
the end of the reporting period. The Secretary may, at the request of the Proponent, vary
the reporting requirement or period by notice in writing to the Proponent. The Proponent
may request the Secretary to consider a variation to the reporting requirements at any
time.
The Proponent is required to implement reasonable and feasible mitigation measures as
identified under part e) where the need for further action is identified through the Bird and
Bat Adaptive Management Program, or as otherwise agreed with the Secretary.”

The current document satisfies the preceding conditions of approval required.
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1.3 Document Purpose
The establishment of wind turbines and associated structure/s may pose a significant barrier to
birds and bats where they can act as a collision risk (Hutchins, Parr, & Schroeder, 2016). However,
the collision risk they pose is typically lower than that exhibited by other man‐made structures
(e.g. large buildings and vehicle collision mortality) (Zimmerling, Pomeroy, d'Entremont, &
Francis, 2013).
The key impacts to consider when a wind farm is in operation include the primary impact of bird
and bat collision with wind turbines, as well as the secondary impact of barotrauma caused by
blade movement (Rollins, Meyerholz, Johnson, Capparella, & Loew, 2012). Indirect impacts can
also arise from bird and bat area avoidance as a result of the establishment of wind turbines and
associated structure/s (Everaert, 2014). These indirect impacts vary, however, bird and bat
attributes such as foraging and roosting can be affected, with some structures equating to an
absence of certain species in the surrounding locality.
The following document details adaptive management procedures required to implement the
BBAMP for the GIWF.
Specifically, this includes:








BBAMP objectives;
Personnel roles and responsibilities;
Surveys and monitoring prior to operation and during operation;
Ongoing reporting;
Amelioration of impacts;
Triggers for action framework; and
A management outline.

1.4 BBAMP Objectives
The key purpose of the BBAMP for the GIWF is to provide a strategic management framework for
bird and bat strike with an adaptive long‐term approach.
To achieve this in a best‐practice fashion, the implementation of adaptive management
procedures will consider and incorporate relevant methodologies recommended within Appendix
7 of the Best Practice Guidelines For Implementation of Wind Energy Projects in Australia by Clean
Energy Council (2013), an update of the AusWEA Best Practice Guidelines for the Implementation
of Wind Energy Projects in Australia by the Australian Wind Energy Association (2002) that are
mentioned in the Project Approval.
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In consideration of the Conditions of Approval, the BBAMP objectives include:








Monitoring of bird and bat species prior to operation and during operation to determine
a ‘baseline’ of species occurrence and what, if any, subsequent impacts are incurred after
construction works are complete and the wind farm is operational;
Implementing a decision‐making framework that outlines informed tasks to be
undertaken in the event that a trigger for action occurs;
Perform routine assessment of ‘at risk’ local bird and bat populations, such as those
species more likely to fly at rotor‐swept height, with a focus on mortality within the
vicinity of wind turbines;
Identification and implementation of strategies that aid in mitigating bird and bat
mortality related to functioning wind turbines; and
Deliver annual reports to the Secretary addressing the key outcomes of the project.

In order to determine when a trigger of impact has been reached, the following information will
be reviewed and considered:




Surveying of bird and bat species prior to operation and during operation;
Statistically‐robust analysis of field data; and
Prior and current reporting.

The BBAMP is adaptive and will take into consideration information obtained from monitoring
and surveying conducted on site. This approach is more effective than a ‘static’ plan as it considers
issues with ground‐truthed evidence allowing for a malleable approach to bird and bat
management. Any substantial changes determined to be required to be implemented to the
BBAMP will only be undertaken with the review and subsequent approval by the Secretary.

1.5 Personnel Roles and Responsibilities
The following section details the key stakeholders roles and responsibilities, inclusive of:




The Glen Innes Wind Farm Operator;
The Project Ecologist (equivalent to the suitably‐qualified expert in the Conditions of
Approval) responsible for implementing the BBAMP; and
Landowners where the GIWF turbines and associated structures occur on their property.
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1.5.1 The Operator
The key role of the GIWF Operator is to engage and consult a suitably‐qualified expert (Project
Ecologist) to implement the BBAMP with additional responsibilities entailing:




Where applicable, supervise the management procedures recommended and
implemented by the Project Ecologist;
Deliver Annual Monitoring Reports for the period specified in this BBAMP and as prepared
by the Project Ecologist to the Secretary addressing the key outcomes of the project; and
Landowner liaison when and as required.

1.5.2 Project Ecologist
The key role of the Project Ecologist is to implement the BBAMP in line with the Conditions of
Approval. Additional responsibilities include:







Conduct all works in accordance with consent conditions (e.g. surveys) to a high‐quality
standard;
Undertake baseline (pre‐operation) monitoring and operational monitoring of bird and
bat utilisation of the site;
Engage with the Operator when required, particularly in relation to monitoring;
Determining the extent of ecological importance of monitoring aspects, incorporating an
‘at risk’ approach;
Prepare the Annual Bird and Bat Monitoring Report for the period specified in this
BBAMP; and
Perform preceding tasks to a level at least deemed satisfactory by the Secretary.

1.5.3 The Landowners
Landowner use of their property has the potential to impact on bird and bat populations which
can have flow‐on effects with the design of monitoring and management protocols. To ameliorate
this issue it is the responsibility of the landowner to:




Liaise with the Operator with the goal of limiting bird and bat impacts on site. The
Operator will discuss potential amelioration of impacts with the landowner after receiving
advice from the Project Ecologist; and
Inform the Operator if any legal clearing of native vegetation is proposed that may impact
on the results at identified bird and bat monitoring points.
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2 SITE DESCRIPTION
The GIWF is located within the Glen Innes Severn Shire Local Government Area (LGA) which falls
in the Border Rivers‐Gwydir Catchment Management Authority (CMA) region.
Turbine sites will extend approximately 8.5km along the Waterloo Range trending in a north‐
south direction at an elevation of 1170m to 1270m Australian Height Datum (AHD) (see Figure 2‐
1). The wind farm is located on six (6) privately‐owned rural properties with access provided off a
travelling stock reserve (TSR) which adjoins the Gwydir Highway to the north. All privately‐owned
properties are primarily used for sheep and cattle grazing.
The vegetation present on site consists of chiefly exotic and native pasture, with scattered trees
and remnant woodland occurring less frequently. Areas on site that contain scattered trees or
remnant woodland patches often include the species Eucalyptus viminalis (Ribbon Gum),
Angophora floribunda (Rough‐barked Apple) and Eucalyptus melliodora (Yellow Box).
The site has been historically cleared with extensive modification of natural woodland areas for
the purposes of sheep and cattle grazing as well as establishment of access tracks. In general, the
locality of each turbine is within cleared areas of exotic/native pasture with occasional sparse
trees.
The geology present on site consists of chiefly basaltic (igneous rocks) with soil types in association
with this geological form.
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3 MONITORING PRIOR TO OPERATION
3.1 Overview
Initial baseline bird and bat surveys are to be conducted to attain an understanding of their
activity on the GIWF site. This methodology is inclusive of bird surveys and Anabat microbat
surveys.
The process of bird and bat monitoring prior to operation is paramount to allow for justifiable
comparison of bird and bat activity after establishment and operation of wind turbines commence
on site. With data taken from both pre‐operation and operation phases a clearer picture of
potential impacts on birds and bats can be more reliably illustrated. Baseline surveys will be
conducted in accordance with Appendix 7 of the Best Practice Guidelines For Implementation of
Wind Energy Projects in Australia by Clean Energy Council (2013), an update of the AusWEA Best
Practice Guidelines for the Implementation of Wind Energy Projects in Australia by the Australian
Wind Energy Association (2002) that are mentioned in the Project Approval.
Construction on site is proposed to occur in 2017 and pre‐operation surveys will be need to be
carried out prior to operation of the turbines.
Three full pre‐operation surveys will occur and will be in spring/summer, where possible.
Proposed bird and bat monitoring locations are shown in Figure 3‐1 below.
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3.2 Baseline Bird Surveys
Bird utilisation surveys are to be conducted to establish bird species presence, abundance and
habitat use of the site. Gathering this data is the first step in performing robust statistically‐valid
surveys, within which operation phase replicatory assessments can be compared. With this data,
potential bird collision events can be estimated, with a categorisation of species fly height which
can be correlated to potential impact by the rotor‐swept area (RSA). Existing information on bird
species and behavior on the site that could otherwise be used is quite limited as only a simplistic
list was produced previously by Kevin Mills and Associates in 2007 and as such, a species‐specific
risk matrix cannot be completed until the more detailed baseline surveys are undertaken.
Bird utilisation surveys, have been developed in accordance with the Wind Farm and Birds: Interim
Standards for Risk Assessment. Specifically, the study will incorporate ten (10) areas at which fixed
point counts of birds will occur in wind turbine localities representative of the site (i.e. five survey
areas with higher risk of bird collision; five survey areas with lower risk of bird collision) (see Table
3‐1).
In addition to the impact monitoring sites, two (2) reference points will also be sampled between
500m and 1500m from the nearest wind turbine site. These reference points are located in similar
habitats and landscape settings to the wind farm (impact) sites. To satisfy clause (d) of the
Conditions of Approval the following highlights key elements of the bird survey method to be
implemented on site:











For each of the ten (10) bird census points and two (2) bird reference points, a radius of
200m will be surveyed, wherein species and abundance will be recorded;
At each point, the duration of the survey will be 30 minutes;
In the event of a bird sighting in the survey area, the height at which the bird is flying will
be estimated to the nearest 20m (e.g. by using nearby features to estimate height).
Subsequently, this information is utilised to correlate if there is a likelihood of a bird
species to fly at RSA height;
Likewise, any bird viewed in flight in each survey area will be recorded for direction of
travel to the nearest 45 degrees of the compass;
In the event that a significant habitat feature occurs (e.g. remnant vegetation, wetlands),
survey points will be selected at a varying distance from these features to ascertain how,
if at all, bird use varies in response to them;
To ensure sampling bias does not influence results each fixed point survey site will be
counted at different times of the day (0730‐1000; 1000‐1200; 1200‐1400 and 1400‐1700)
to account for diurnal differences in bird activity;
Each survey point will be selected based upon its suitability as being representative of site
conditions. A justification of site choice will be included;
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Points will be surveyed 4 times (once for each daytime time period), to ensure a
statistically‐valid amount of data is acquired for data analysis purposes;
To determine the presence of nocturnal birds and their behaviour at each fixed point
survey site, call playback and spotlighting surveys will be conducted over an hour period.
This method will be supplemented by daytime nest/roost searches of areas that may
potentially be used by nocturnal birds; and
A broad‐scale one‐off search for raptor nests within the properties on which the GIWF is
to operate will also be conducted in conjunction with the bird reference/census point
data collection. This will only be done once during the first survey period and not
repeated, unless raptor nests are located. If raptor nests are located within the project
properties, this BBAMP may need to be updated in consultation with the Secretary.
Vehicle travel between designated sampling areas will also incorporate regular
opportunistic searches for raptor nests.

Table 3‐1: Turbine number, stratification, category justification and the selection of representative turbines for the GIWF site.
Discussion and confirmation of sites classified as low and high risk will be confirmed with OEH.

Turbine Number

Turbine Stratification

Category Justification

Representative
Turbine Selection

Turbine 10B, 9, 11,
11B, 12B, 13B, 14B,
16B, 17, 20B, 21B

High risk of bird and
bat collision

Intact Woodland <100m from
limit of rotor diameter

Turbine 9, 11B,
14B, 13B, 16B

Turbine 1, 2, 3, 4, 5, 6,
7, 8, 12C, 13, 16C, 15,
19, 22B

Low risk of bird and
bat collision

Intact Woodland >100m from
limit of rotor diameter

Turbine 2, 6, 7, 13,
22B

3.3 Baseline Bat Surveys
Baseline bat surveys will be primarily conducted at GIWF utilising bat call ultrasonic detector
Anabats (Titley Scientific, Brendale, QLD) to monitor species presence and abundance. The
proposed monitoring of bats will target both microchiropteran bats, as well as Grey‐headed Flying
Fox (Pteropus poliocephalus). Ten wind turbine localities representative of the site will be
surveyed (i.e. five survey areas with high risk of bat collision; five survey areas with low‐risk of bat
collision) (see Table 3‐1 above).
Gathering this data is the first step in performing robust statistically‐valid surveys, within which
operation replicatory assessments can be compared. With this data, potential bat mortality
events can be estimated. The programming of Anabat detectors will be carried out in order to
commence recording approximately 30 minutes prior to dusk, ceasing 30 minutes after dawn.
One Anabat will be set at each survey point for at least one night per survey.
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In association with the Anabat surveys, spotlighting surveys will be conducted to target flying
foxes. The targeted nocturnal surveys will occur concurrently with the nocturnal bird surveys, with
counts of flying foxes observed flying or foraging to be recorded.
Greg Richards and Associates prepared the original assessment of bat fauna for the Environmental
Assessment in 2008. Six survey sites were surveyed with Anabat detectors over three nights in
December 2007. This data can also be used as additional baseline reference data for the
monitoring to be conducted as part of this BBAMP.
Roost site searches will be undertaken as part of the baseline bat survey and will focus on:



Identification of potential caves for cave‐roosting bats within the properties on which the
GIWF is located; and
Identification of any flying fox camps within the properties on which the GIWF is located.

Note that these will only occur once as part of the baseline monitoring and will not be repeated
as part of the operational monitoring. If any important roosting areas are identified during the
initial roost search, this BBAMP would need to be updated in consultation with the Secretary to
reflect any updated monitoring implications.
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4 OPERATIONAL PHASE SURVEYS
Operational phase bird and bat surveys are to be conducted to attain an understanding of the
level of activity on the GIWF site after operation of the wind farm has commenced. This
methodology is inclusive of bird surveys in addition to Anabat microbat and spotlighting surveys.
An on‐site mortality assessment will be performed through a carcass search method for birds and
bats that have interacted fatally with wind turbines and associated structure/s. This will be
accompanied by scavenger rate trials. Acquisition of such data allows for the ability to develop
informed estimates of on‐site bird and bat fatalities.
Operational phase surveys will be conducted once all wind turbines are established. If operational
start times differ between turbines, then commencement of fieldwork will need to mirror each
turbines’ operational commencement.
The expected long‐term timeframe of operational surveys is to extend for three years after
operation of the GIWF begins, with a review of ongoing monitoring requirements after this point.
Each subsequent year, a review of data acquired and the methodology implemented will occur to
inform suitable amendments for further bird and bat surveys.

4.1 Bird Surveys
Operational bird utilisation surveys will mirror the surveys performed prior to operation (except
for raptor nest searches). This incorporates ten (10) study ‘impact’ areas and two (2) reference
points, encompassing the methods of section 3.2.
In each year of the proposed three‐year operational monitoring methodology surveys, a total of
two surveys will be undertaken during spring and summer/autumn (total two surveys each year),
which are regarded as peak bird activity periods. Interpretation of the results will inform whether
modification to sampling intensity/timing is required.

4.2 Bat Surveys
Operational phase bat surveys will mirror the surveys performed prior to operation (except for
bat roosting surveys). This incorporates ten (10) study ‘impact’ areas and two (2) reference points,
encompassing the methods of section 3.3.
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In each year of the proposed three‐year operational monitoring methodology, a total of two
surveys will be undertaken during late spring/early summer and late summer/early autumn (total
two surveys each year), which are regarded as peak bat activity periods. These sampling events
coincide with the migratory events of the Eastern Bentwing Bat (Miniopterus schreibersii), which
are known to use the Ashford caves as maternity caves (Department of Environment, Climate
Change and Water NSW, 2010), approximately 80km northwest of the site. A previous ecological
assessment for the White Rock Wind Farm approximately 5km west of the GIWF established that
some caves within the southern section of the site could potentially be utilised by
microchiropteran bats for roosting purposes rather than as maternity caves (RPS, 2011). No such
caves are known to exist within the GIWF study area, although the baseline searches will confirm
this, or otherwise.
Interpretation of the results will inform whether modification to sampling intensity/timing is
required.

4.3 Opportunistic Surveys
Opportunistic surveys will be conducted at GIWF in an attempt to capture and understand both
natural and anthropogenic influence from the surrounding environment on bird and bat activity.
These surveys are performed in a non‐formal manner in collaboration with the formal bird and
bat surveys. Their purpose is to allow for the surveyor to make the best judgement on how local
changes to the environment may potentially be affecting bird and bat activity on‐site, not
including the operating wind farm itself. These influences may include, but are not limited to:
 Inundation/elevated water levels due to high rainfall events, which can potentially attract
waterbirds that would otherwise not occur on site;
 Significant changes in land‐use in the locality e.g. scattered grains could attract a certain
bird species to the area; and
 Natural cyclic events for fauna e.g. migration to an area for feeding/nesting/roosting.
Landowner observations regarding bird use behaviour will also be considered where relevant.

4.4 Mortality Assessments
The purpose of detecting mortality is to extrapolate acquired information to inform and estimate
the potential number of bird and bat deaths annually. Mortality assessments serve to provide
relevant information in relation to species at risk, heightened times of collision for certain species
(e.g. seasonal changes and migration) and the potential for threatened bird and bat species
impacts.
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Detection can occur in a formal (targeted search) or non‐formal manner (other fieldwork or
detection by wind farm personnel). The individual bird or bat detected, will be considered to have
fatally collided or interacted with the wind turbine if no other obvious signs of death are evident.
Mortality will be recorded when the bird or bat carcass is located underneath the vicinity of the
wind turbine rotor diameter as idneitifed in the Carcass Search Method below.
A three‐year operation phase monitoring methodology will be utilised for mortality assessment.
Operational phase mortality assessment will be conducted once all wind turbines are established
and operating. If operational start times differ between sampled turbines, then commencement
of fieldwork will need to mirror each turbines’ operational commencement. Interpretation of the
initial results will inform whether modification to sampling intensity/timing is required.
In final mortality estimates, restrictive environmental factors pertaining to adequate visibility (e.g.
long grass) will be considered. As the ground layer present on the site typically consists of
grassland <100mm in height the likelihood of carcass detection is high and this should not act as
a limiting factor to data collection.

4.4.1 Selective Turbine Survey Effort
It is essential to consider the potential impacts to birds and bats from turbines at the GIWF site.
Therefore, the locality of woodland areas will be considered in sampling stratification as this can
influence bird and bat activity near wind turbines. With this stratified approach, a sample of wind
turbines with a ‘high’ and ‘low’ risk of bird and bat collision can be identified in the previous Table
3‐1. Although representative sample sites have been chosen, if carcasses are noted at other
turbines by others, these should be reported to the Project Ecologist for the site so that they can
be included in the Annual Bird and Bat Monitoring Results Report.

4.4.2 Carcass Search Method
The search area around each turbine is directly correlated to wind turbine rotor diameter. The
proposed rotor diameter is approximately 135m. Incorporating the generally accepted Australian
approach of (Hull & Muir, 2010), the carcass ground search radius can be calculated as follows:
YMax = aHTower + bRMax + v
Inputs are:



a = 0.581 as supplied in Hull and Muir for large birds (i.e. the largest search area potentially
applicable)
HTower = 80m height of nacelle
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b = 0.176 as supplied in Hull and Muir for large birds (i.e. the largest search area potentially
applicable)
RMax = 70m blade length

Therefore:
Maximum Distance = (0.581 x 80) + (0.176 x 70) + 70.6
= 46 + 12.32 + 70.6
= 128.92m, rounded up to 130m
A search radius around the base of each turbine of 130m should therefore adequately cover the
area beneath the turbine where birds and bats that fatally interact with the turbine could
potentially fall.
Within the first three years of operation, all turbines proposed for carcass monitoring will be
searched once per month by the Project Ecologist, with a follow‐up ‘pulse’ search within one week
of the first search to detect additional mortality of bats and birds. Sampling frequency thereafter
will be informed by a series of scavenger surveys (Section 4.4.3).
To ensure valid mortality estimates can be extrapolated to site‐wide impact, the selection of
turbines is representative of their designated category. To ensure robustness of fieldworks, a
survey route will be recorded by GPS to confirm the defined area of search is being adequately
covered.
Although representative sample sites have been chosen, if carcasses are noted at other turbines
by others, these should be reported to the Project Ecologist for the site so that they can be
included in the Annual Bird and Bat Monitoring Results Report.
In the event of carcass detection, the following will be recorded:





Carcass GPS locality and the distance/direction from wind turbine footing;
Species and sex (if possible);
Visible signs of injury; and
Photo of carcass for further assessment if deemed necessary.

The carcass will then be removed off‐site to avoid re‐encounter. This will be carried out by
personnel wearing non‐permeable rubber gloves who will put the carcass into a primary and
labelled secondary plastic bag with newspaper surrounding the primary bag. There is also
potential for the re‐use of carcasses in scavenger surveys as outlined in Section 4.4.3.
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4.4.3 Scavenger Surveys
To ascertain the rate at which carcasses are removed by scavengers (e.g. foxes) a series of
scavenger trials will be implemented in accordance with the Wind Farm and Birds: Interim
Standards for Risk Assessment. These controlled experiments will encompass a known carcass
total number and location to aid in determining the take of carcasses by scavengers.
Scavenger trials will be undertaken twice over the initial two years of operational monitoring, in
conditions of differing ground vegetation cover, to determine the rate of removal by scavenging
animals. Incorporation of this method is beneficial in that it can be used as a ‘correction factor’ to
inform both the future frequency of carcass searching and the determination of the actual impact
of the wind farm on birds and bats.
If feasible, bird and bat carcasses collected during carcass searches can be used as surrogates for
carrying out these trials, once they have been identified and accounted for.

4.4.4 Carcass Detection by Wind Farm Personnel
All wind farm personnel and visitors are to report bird and bat collisions observed at all turbines.
Incidental carcass detection by wind farm personnel is reasonably likely to occur during routine
maintenance activities on‐site. With this as a distinct possibility, personnel will be made aware of
the standard carcass detection protocol employed on‐site. This staff training will also involve the
supply of a basic bird and bat identification guide of species likely to collide with wind turbines for
this site. If wind farm personnel are unable to identify a carcass to the point of certainty, freezing
of the carcass should be carried out until the Project Ecologist can identify the species at a later
date.

4.4.5 Data Analysis
To ensure that data gathered is able to be easily analysed in a standardised fashion, carcass
detection will trigger the recording of a standard set of attributes as outlined in section 4.4.2.
These recordings will help to understand species most subjected to operational wind turbine
impacts and whether there is variation in blade‐strike or associated impacts throughout time.
These results can then be outlined in forthcoming operation phase reports, with an adaptive
approach to future fieldwork monitoring procedures.
Data acquired will be statistically analysed to provide for the mean, standard error and range of
the carcasses detected in the study areas where enough data is considered to be available. Within
species analysis will also be conducted where a suitable amount of data is collected. It will also be
factored in if the total operating time of each turbine differed as this could bias mortality results.
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Calculating mortality rate estimates will incorporate the loss of carcasses to scavengers, the
likelihood of carcass detection and the potential for a ‘crippling bias’. These factors can really only
be appropriately addressed at the data analysis phase once the monitoring has been initiated.

4.5 Fauna Injury Plan
In the event that a bird or bat collides with a wind turbine, and is not fatally struck, it is necessary
for a fauna injury plan to be in place so best practice measures can be taken by all personnel
involved with the GIWF. All personnel will be trained in the event of injured wildlife detection. If
found, the injured bird or bat should be placed somewhere dark (e.g. cloth bag) and taken to the
nearest suitable veterinarian.
Below is the contact details of the nearest veterinarians to contact in the event of injured wildlife:




Glen Innes Vet Hospital: (02) 6732 1988;
High Country Veterinary Services: (02) 6732 4603; and
WIRES New England: (02) 6778 4994.
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5 TRIGGERS FOR ACTION FRAMEWORK
5.1 Triggers
The following section highlights the scenarios in which ‘triggers for action’ could be met, and what
potential management actions can be carried out in response to this (Table 5‐3). These potential
management actions are by no means exhaustive. The adaptive approach of this BBAMP will allow
for modification of existing management actions as well as the addition of aspects based on data
and information gathered on‐site. Implementation and recommendation of particular
management actions in response to action triggers will be developed in collaboration with
stakeholders (e.g. operator, land owners and regulators).
A critical compenent to the project it is to determine ‘at‐risk’ birds and bats on the proposed wind
farm prior to operation. Through the initial review of those species most at risk on the proposed
wind farm, it can help to inform the implementation of a suitable monitoring program, with the
potential use of species‐specific management responses. A risk evaluation matrix model has been
developed to measure the overall risk of a potential impact event (Table 5‐1; 5‐2).
It is emphasised that at the time of preparation of this BBAMP, sufficient baseline information
does not yet exist to prepare a species‐specific risk matrix for birds and bats. It is expected that
this will be prepared and outlined in the baseline (pre‐operation) monitoring and operation
results reporting. This will allow comparison with monitoring data during the operational phase.
Table 5‐1: Risk Evaluation Matrix Model.

Likelihood of
Occurrence

Consequence of Event
Insignificant

Minor

Moderate

Significant

Rare

Low‐risk

Low‐risk

Moderate‐risk

High‐risk

Unlikely

Low‐risk

Low‐risk

Moderate‐risk

High‐risk

Possible

Low‐risk

Moderate‐risk

High‐risk

High‐risk

Probable

Moderate‐risk

High‐risk

High‐risk

High‐risk
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Table 5‐2: Risk Evaluation Matrix Model – definition of for risk classifications.

Risk Classification

Definition

Rare

Impact occurs only in infrequent situations

Unlikely

Impact may occur at times

Possible

Impact occurs in many situations

Probable

Impact occurs in most situations

Insignificant

Species short‐term impacts not distinguishable

Minor

May cause little impact to species abundance in locality

Moderate

May cause signifcant impact to species abundance in locality

Significant

May have impacts at a species population scale

Table 5‐3: Scenarios, triggers for action and potential management actions to be carried out if deemed necessary. These events
would automatically be considered as moderate to high risk.

Scenario
Eastern Bentwing
Bat (Miniopterus
schreibersii
oceanensis)
migrations

Wedge‐tailed
Eagle

Threatened
species carcass
detection/s

Non‐threatened
species carcass
detection/s

Triggers for Action

Potential Management Actions

Increased occurrence of Eastern
Bentwing Bat in association with
defined migration period as
determined by Anabat surveys or
increased carcass detection.

Amend monitoring program to incorporate
additional carcass search and monitoring
events. Expert to consult with OEH and the
wind farm operator to determine a suitable
course of action to best deal with this issue (i.e.
develop a short and long‐term management
strategy).

Detection of breeding sites
on/nearby to site or a Wedge‐
tailed Eagle carcass beneath
wind turbines.

Modify BBAMP to focus on this species, with a
targeted surveying regime.

Detection of a threatened bird or
bat species carcass found
beneath wind turbines.

Expert to consult with OEH and the wind farm
operator to determine a suitable course of
action to best deal with this issue (i.e. develop
a short and long‐term management strategy).

Detection of at least two non‐
threatened bird or bat species
carcasses (excluding ravens,
magpies and introduced species)
found
within
reasonable
distance of turbine blade reach
perimeter.

Expert to consult with OEH and the wind farm
operator to determine a suitable course of
action to best deal with this issue (i.e. develop
a short and long‐term management strategy).
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5.2 Adaptive Management
As previously outlined, the current document exists with an adaptive approach in consideration
of the unpredictable nature of bird and bat management in response to operational wind
turbines. Remaining flexible to information that can be gleaned from ongoing site surveys will
offer a best practice foundation on which to base management guidelines and actions.
Specifically, the steps involved in bird and bat adaptive management for this project are as
follows:






Surveys conducted by Project Ecologist;
Survey data and information is assessed to determine what, if any, aspects of the project
contain significant ecological risk to birds and bats;
Management actions are agreed upon by all stakeholders (typically expert, operator and
landowners) and implemented;
Subsequent review of implemented management actions is conducted by Project
Ecologist; and
Key elements of review are adapted into ongoing surveys based on evidence acquired.

ENVIRONMENTAL PROPERTY SERVICES

December/2016 ‐ Page 21

6 AMELIORATION OF IMPACTS
The following section highlights key management actions which may be implemented on the
GIWF site in relation to birds and bats. The actual implementation of these proposed management
actions is subject to change in respect of the adaptive approach taken in bird and bat
management. Specifically addressed in Table 6‐1 are parameters outlined in part (e) of the
Conditions of Approval.
Table 6‐1: Key management action options

Management Action

Description

Minimising availability
of raptor perches

Minimising perches on overhead powerlines – appropriate wire structures
could limit use. Suitable tree limbs for perching immediately adjacent to the
site could be removed. Potential for minimising raptor perches on the turbine
nacelle to be discussed with Operator to define a suitable mitigating strategy.

Swift Carcass Removal

The key management outcome of swift carcass removal is to limit the
attractiveness of the site to scavengers (e.g. raptors). It is expected that
carcasses may occur on site due to fatal collision with wind turbines, stock
loss/death and pest control (e.g. rabbits).

Use of deterrents

On‐site deterrents are to be considered in conjunction with minimising the
availability of raptor perches. Additional deterrents could include ultrasonic
methods of bird and bat mitigation.

Encouraging habitat
use off‐site

If feasible and only the under the approval from individual landowners, the
filling in of dams within close proximity of turbines may aid in reducing the
attractiveness of the wind farm site to water birds and bats. Habitat use will
be encouraged off‐site through implementation of a biodiversity offset
scheme. An area of woodland habitat 900m west of the nearest wind turbine
has been designated for retainment for this purpose. This offset area is also
to be utilised as a reference site for monitoring.

Light spill

Artificial light associated with wind turbines can attract insects to the area
which are subsequently fed upon by birds and bats in a light‐spilt area. This
increases the potential for fatal bird and bat collision with wind turbines, with
this issue further exacerbated by temporary blindness in birds caused by
artificial light. Where possible, lighting should be minimised and directed
wholly toward it’s target i.e. not skyward.
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7 ANNUAL BIRD AND BAT MONITORING REPORTS
Where deemed suitable, the expert will contact the wind farm operator as a way of relaying
informative aspects of the surveys (e.g. carcass search results).
After operation of the GIWF begins, formal Annual Bird and Bat Monitoring Reports (twelve‐
monthly intervals) will be provided by the Project Ecologist for a period of three years, with a
review of the need for ongoing monitoring requirements after this point in conjunction with the
Secretary. Key to this will be to identify if any triggers for action have been met, which requires
management action.
Specifically, these Annual Bird and Bat Monitoring Reports will include:






Monitoring data and trends (e.g. species presence/absence, links to wind turbines);
Identification of triggers for action;
Recommendations with reviews of previous recommendations;
Review success of current management actions; and
Update BBAMP with future recommendations/management actions.

The operator will submit the Annual Bird and Bat Monitoring Report to the Secretary at the end
of the normal annual reporting period.
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8 MANAGEMENT
SCHEDULE

OUTLINE

SUMMARY

AND

SURVEY

8.1 Management Outline
The table below highlights key areas of the BBAMP crucial for effective management at the GIWF.
Table 8‐1: Key areas of management outline included within the BBAMP at GIWF

Action

Period

Baseline Bird
and Bat
Surveys

Prior to operation

Operational
Bird and Bat
Surveys

Tasks and Criteria


Collect pre‐operation baseline bird survey data
spring/summer (where possible) ; and



Passively collect pre‐operation baseline bat survey
Anabat data in spring/summer (where possible).

Operational phase –
three years after
operation begins



Collect operational bird survey data in spring and
summer/autumn annually; and



Passively collect operational bat survey Anabat data
in spring and summer/autumn annually.

Opportunistic
Surveys

Prior to operation –
three years after
operation begins



Non‐formally collect site data on potential external
influences (natural and anthropogenic) to on‐site
bird and bat activity.

Mortality
Assessments

Operational phase –
three years after
operation begins



Selected turbines stratified as high and low‐risk
(Table 3‐1) will be surveyed monthly by Project
Ecologist with a ground search radius of 130m.

Scavenger
Surveys

Operational phase ‐
twice over the initial
two year monitoring
period



Collect carcass scavenging rates data to inform both
the future frequency of carcass searching and the
determination of the actual impact of the wind farm
on birds and bats.

Fauna Injury
Plan

Operational phase –
(ongoing for life of
wind farm)



A fauna injury plan will be established and outlined
to all wind farm personnel prior to operation.

Ongoing
Reports

Operational phase –
annual reports for
period of three
years



Formal annual reports (twelve‐monthly intervals)
will be provided by the expert for a period of three
years; and



Annual reports to identify if any triggers for action
have been met. These reports will also incorporate
monitoring surveys and establish if any adaptive
changes should be made for management in the
following year/s.
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Action

Period

Amelioration
of Impacts for
future
consideration

Throughout
construction –
operation

Throughout wind
turbine operation

Pre‐post wind
turbine operation

Tasks and Criteria


Limiting availability of raptor perches (e.g. overhead
powerlines).
o

Discuss with operator potential mitigating
strategy employment.



Limit artificial light present on site through bulb
selection, light baffles and targeted light beam. If lit
and unlit turbines exist on site, compare bird and
bat activity with a focus on mortality. Consider
changes to lighting scheme if impacts warrant it.



Limit the attractiveness of the site to scavengers
(e.g. raptors) through swift carcass removal.
o

Monthly searches for carcasses up to 130m
from wind turbine (e.g. sheep, cattle,
rabbits, kangaroo) to be performed; and

o

Disposal of carcasses to occur as soon as
possible.



Limiting on‐site pests in line with normal good
practice farming techniques, chiefly rabbits, with the
aim of minimising raptor presence.



Habitat use will be encouraged off‐site through
implementation of a biodiversity offset scheme. An
area of woodland habitat 900m west of the nearest
wind turbine has been designated for protection for
this purpose.

8.2 Survey Schedule
The bird and bat utilisation surveys will occur in accordance with the following schedule:

8.2.1 Pre‐operation
Surveys to occur in Spring and Summer, where possible.




Survey 1 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 2 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 3 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
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8.2.2 Year 1 Operation
Bird and bat surveys to occur in Spring and Summer. Carcass and scavenger surveys to occur as
required throughout the year.






Survey 1 – Baseline survey for raptor nests, caves and flying foxes;
Survey 2 – Monthly carcass searches in accordance with BBAMP carcass search methodology;
Survey 3 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 4 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 5 ‐ Scavanger survey in accordance with BBAMP survey methodology

8.2.3 Year 2 Operation
Bird and bat surveys to occur in Spring and Summer. Carcass and scavenger surveys to occur as
required throughout the year.





Survey 6 – Monthly carcass searches in accordance with BBAMP carcass search methodology;
Survey 7 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 8 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 9 ‐ Scavanger survey in accordance with BBAMP survey methodology

8.2.4 Year 3 Operation
Final year of monitoring.
Bird and bat surveys to occur in Spring and Summer.




Survey 10 – Monthly carcass searches in accordance with BBAMP carcass search
methodology;
Survey 11 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
Survey 12 ‐ Bird and Bat survey in accordance with BBAMP survey methodology
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