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1. INTRODUCTION
A Planning permit has been issued to construct a wind energy facility, to be known as Elaine
Wind Farm, of up to 22 wind turbines located 17 to 25 kilometres south-east of Ballarat.
The study area lies within the Corangamite Catchment and is part of the Victorian Volcanic
Plains bioregion. The site consists of mainly agricultural land, predominantly used for sheep
and cattle grazing as well as some cropping.
The Elaine Wind Farm, under the entity Elaine Wind Farm Pty Ltd, sits within the broader
proposal of Lal Lal Wind Farm, under the entity Lal Lal Wind Farm Pty Ltd. The Minister for
Planning has issued a planning permit for the Lal Lal Wind Farm (Moorabool Planning
Scheme, Permit No: PL-SP/05/0461/A) which effectively covers the Elaine Wind Farm.
Under condition 17 of the planning permit, a Bat and Bird Management Plan (BBMP) must
be prepared. This condition states that:
“The BBMP must include:
a)

A statement of the objectives and overall strategy for managing and mitigating any
significant bird and bat strike arising from the wind energy facility operations.

b)

A monitoring program of at least two years duration from the commissioning of the
last turbine including surveys during the breeding and migratory seasons to
ascertain:
(i)
The presence, behaviour and movements of any Wedge-tailed Eagles, Brown
Falcons and Swamp Harriers, especially breeding pairs in the vicinity of the
wind energy facility
(ii)
The species, number, age, sex (if possible) and date of any bird or bat strikes
(iii)
Procedures for reporting of any bird and bat strikes to the Department of
Environment, Land Water and Planning (DELWP). Any bird strikes affecting the
priority species named in condition 19 [sic. = 17] (b)(i) must be reported to the
DELWP within 7 days of becoming aware of any strike
(iv)
Seasonal and yearly variation in the number of bird and bat strikes
(v)
The efficacy of searches for carcases of birds and bats, and, where practical,
information on the rate of removal of carcasses by scavengers, so that
correction factors can be determined to enable calculations of the total
number of mortalities.”

(c)

Procedures for the regular removal of carrion (including livestock, native animals
and pest animals) likely to attract raptors to areas near wind turbines

(d)

Requirements for periodic reporting, within agreed timeframes of the findings of the
reporting to the Department of Environment, Land Water and Planning

(e)

Recommendations in relation to a mortality rate for specified species which would
trigger the requirement for responsive mitigation measures to be undertaken by the
proponent to the satisfaction of the Minister of Planning, and

(f)

Details of any responsive mitigation measures which may be implemented if the
trigger mortality rate for specified species is exceeded.
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This BBMP specifically covers the Elaine Wind Farm and details objectives and strategies that
meet the requirements of this planning permit condition.
This management plan is divided into the sections described below.
This section discusses the management objectives of the plan and provides a compliance
summary
Section 2 describes the pre-construction monitoring programs.
Section 3 describes the post-construction monitoring programs and outlines a strategy for
reduction of risks to birds.
Section 4 details routine reporting to the Department of Environment. Land Water and
Planning (DEWLP) and training qualifications for personnel involved in carrying out surveys.
Section 5 documents what is considered to be an ecological significant impact and outlines
the response protocol for both threatened and non-threatened species.
Section 6 outlines the purpose of mitigation and offsets and gives examples of potential
measures.
Section 7 provides an approximate timeline for surveys and reporting.
This plan has benefited from review of the AusWEA (2005) interim risk assessment standards
for birds, and it is framed based on guidance within the Commonwealth Environment
Protection and Heritage Council’s July 2009 National Wind Farm Development Guidelines
Draft (EPHC 2009).
This investigation was undertaken by a team from Brett Lane & Associates Pty Ltd (BL&A),
comprising Khalid Al-Dabbagh (Senior Zoologist), Peter Lansley (Senior Zoologist), Bernard
O’Callaghan (Senior Ecologist and Project Manager) and Brett Lane (Principal Consultant).
Please note that this separate is based on the Bat and Avifauna Management Plan (hereafter
"BBMP") has been prepared by Brett Lane and Associates (BLA) in February 2013, Report No.
5150 (5.0). The BBMP was approved by the Department for Planning and Community
Development in letter CMIN046075 dated 21 March 2013.

1.1. Management Plan Aim and Objectives
This plan aims to:
Ensure that unanticipated impacts on birds and bats, if any, from the proposed Elaine
Wind Farm are detected and strategies put in place to reduce them to acceptable
levels.
Based on the planning permit conditions, this plan adopts the following objectives:
▪

To monitor the presence and behaviour of birds and bats and their mortality on wind
farm site.

▪

To ascertain the impacts of the wind farm on three priority species, the Wedge-tailed
Eagle, Swamp Harrier and Brown Falcon;

▪

To detail land management measures that will reduce the risk of bird and bat collision
with operating wind turbines; and
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To detail an investigation and reporting regime that responds any impact triggers on
bird and bat populations caused by operation of the wind farm, and that provides for
adaptive management to mitigate impacts, if required.

▪

1.2. Compliance Summary
The following table (Table 1) indicates the sections of the BBMP that comply with the specific
conditions outlined in the Planning Permit (no. PL-SP/05/0461A). The conditions of the
permit have been abbreviated but their full and correct wording can be found in the
introduction section above.
Table 1: Sections within the BBMP that comply with the conditions of the Planning Permit for Elaine
Wind Farm.
Condition
number

Abbreviated condition details

BBMP
Section/s

17a

Statement of objectives and strategies for managing and mitigating
significant bird and bat strike

1.1, 5

17b

A monitoring program of bird and bat strikes including surveys during the
breeding and migratory seasons

3

17b (i)

Monitoring of Wedge-tailed Eagles, Brown Falcons and Swamp Harriers,
especially breeding pairs

3.2

17b (ii)

Species and number of bird and bat strikes

3.3

17b (iii)

Procedures for reporting of any bird/bat strikes to the DEWLP. Any priority
species must be reported to DEWLP within 7 days

17b (iv)

Seasonal and yearly variation in the number of bird/bat strikes

17b(v)

Efficacy of searches for carcasses and where practicable, information on
scavenger rates, so that the total number of mortalities can be corrected
for

3.3

17c

Procedures for regular removal of carcasses likely to attract raptors

3.6

17d

Periodic reporting to DEWLP within agreed timeframes

4

17e

Recommendations in relation to a mortality rate which would trigger
responsive mitigation measures to be undertaken to the satisfaction of the
Minister for Planning

5

Details of any responsive mitigation measures

6

17f

3, 4.1, 5
3

1.3. Site Description
The overarching Lal Lal Wind Farm is located in central western Victoria, approximately
centred about the Lal Lal Township and 17-25 km southeast of Ballarat. The proposed wind
farm lies on granite ridges and plateaus at between 390 m and 530 m elevation. Most of
the area has been cleared of its original vegetation for agricultural development.
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The Elaine Wind Farm forms the southern section of the Lal Lal Wind Farm proposal, and is
located between Elaine and Clarendon along the Midland Hwy. This section has been highly
modified from its original state and it does not support intact native vegetation. It supports
improved pastures that are used for grazing, as well as some cropping land and recently
established pine tree plantations. There are limited habitat opportunities on this section of
the site for native fauna.
The Lal Lal State Forest represents the largest area of native vegetation in the wider region.
Other native vegetation in the region includes state forests and small remnant patches on
private land, as well as remnant vegetation along roads and streams. Individual trees in
paddocks are widespread in the region. The various remnant vegetation patches in the
surrounding landscape provide connectivity for more mobile fauna between the patches on
the wind farm site and the larger areas of native vegetation in the region.
The proposed wind farm site lacks wetlands except for a small number of stock-watering
dams of low fauna habitat quality.
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2. PRE-CONSTRUCTION MONITORING
Previous bird and bat investigations within the study area are described in this section,
together with recommended pre-construction monitoring activities for birds and bats.
2.1. Previous investigations
A number of fauna investigations have been undertaken since 2006 which documented the
occurrence of bird and bat species over the entire Lal Lal Wind Farm site. Surveys were
undertaken at Yendon, the northern section, and Elaine, the southern section of Lal Lal Wind
Farm. The information collected contributes towards an understanding of baseline bird and
bat activity that may be affected by wind turbine development. This pre-construction data
can then be compared to post-construction data to determine the impact (if any) the
proposed Elaine Wind Farm may be having on bird and bat usage of the wind farm site.
Pre-construction bird and bat investigations included:
▪

Two bird utilisation surveys (BUS) at 12 survey points from the 21 - 30 November 2006
and 22 - 28 March 2007; seven points at Yendon and three points at Elaine, in addition
to two reference points;

▪

A targeted owl survey (Powerful and Barking Owls) from the 28 - 30 November 2006
conducted at the Yendon section only; and

▪

A bat survey from the 13th December 2007 - 3rd January 2008, using Anabat® ultrasonic
bat detection equipment at five sites. Bat surveys were conducted at the Yendon section
only.

These programs are briefly described in the following sections and have been described in
more detail in the report:
▪

BL&A (2008). Proposed Lal Lal Wind Farm – Flora and Fauna Investigations. Consultants
Report to West Wind Energy Pty Ltd. Report No. 6150 (3.5) prepared in February 2008.

2.1.1. Bird utilisation surveys
Methods

Two Bird Utilisation Surveys (BUS) were undertaken during late spring and early autumn,
which would have captured usage of the site by migratory species and the dispersal of
juvenile Wedge-tailed Eagles (BL&A 2008). The BUS were designed to generate data that
quantified bird usage of the Lal Lal Wind Farm site.
The standard fixed-point bird count method was used for each survey (AusWEA 2005), which
involved an observer stationed at a survey point for 15 minutes. During this period, all birds
observed within 200 metres were recorded. Species, number and flight height were
documented, with flight height being classified as below, at, or above rotor swept area height
(RSA height).
Rotor Swept Area (RSA) was 40 – 120 metres, and bird flight height was recorded in three
categories:
Category 1 = Below RSA height (<40m)
Category 2 = At RSA height (40 – 120m)
Category 3 = Above RSA height (>120m).
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Twelve survey points were established, including ten ‘impact’ points located on both sections
of the proposed wind farm site where wind turbines may be located (i.e. in cleared, elevated
parts of the two sections of the site), and two reference points, located in similar landscapes
outside the boundaries of the proposed wind farm site. Three of the impact points were
located in the Elaine section of the wind farm site (Figure 1), mostly on elevated ground within
highly modified grazing paddocks allowing a clear view of surrounding areas. The remaining
seven impact points were located in the Yendon section of the wind farm site.
Survey points were counted at different times of the day to allow for differences in bird
movements and activity. Each survey was undertaken over five days which allowed survey
points to be counted eight times. This was sufficient to generate data with reasonable
statistical power for the purposes of establishing an effective baseline for monitoring change
due to wind farm operation.
In addition to the observations during formalised, fixed-point counts, incidental observations
of birds were also made while moving about the wind farm site. Emphasis was placed on
observing birds found on wetlands, dams and creeks and birds of prey (raptors) using the
wind farm site for foraging.
The AusWEA (2005) interim standards prescribe a ‘Before-After-Control-Impact’ investigation
design for monitoring the impacts of wind energy facilities on birds. This involves quantifying
bird utilisation at sites on the wind farm and at sites away from the wind farm in comparable
habitats, before and after development. This enables changes at the wind farm site to be
compared with more widespread changes in bird abundance in the landscape (e.g. in
response to drought or habitat change from year to year), represented by changes in bird
utilisation at these reference sites. In this way, the specific impacts of the wind farm can be
discerned from the impacts of more widespread changes in conditions for birds.
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Results

The bird utilisation survey found bird use to be comparable in species and numbers to similar
agricultural wind farm sites surveyed elsewhere in Victoria. Furthermore, the same mix of
farmland species was observed. The most abundant species at the impact points were:
▪

Australian Magpie

▪

Raven spp.

▪

Common Starling

▪

Skylark

▪

Australian Shelduck.

The order of abundance was almost the same at the ten impact points, with magpies, ravens
or starlings being among the three most common resident farmland birds at most points. The
first four species in this list accounted for over 75 percent of the individual birds counted at
the impact points during the survey. The abundant species were, predictably, common
farmland birds, known to occur in farmland areas throughout southern Victoria and south
eastern South Australia.
The Australian Magpie was also the most common bird at the reference points. The next
most common species on the reference points, in order of abundance, were the European
Goldfinch, Common Starling, House Sparrow and European Greenfinch. The first four most
abundant bird species constituted more than 50 percent of the birds seen at the reference
points.
The diversity of birds flying at RSA height (40 – 120 m) was similar between the 10 impact
points. The most abundant species observed flying at RSA height throughout the study period
were:
▪

Australian Shelduck

▪

Raven spp.

▪

Tree Martin

▪

Skylark.

These four species accounted for over 85 percent of individual birds observed at RSA height.
The most abundant bird species flying at RSA height were common farmland birds, most of
which commonly move in flocks.
Small numbers of birds of prey and waterbirds were observed on the site. A pair of Wedgetailed Eagles includes the site within its usual home range, with individuals occasionally
passing over the wind farm at comparatively low rates compared with many sites elsewhere
in Victoria and South Australia. The Wedge-tailed Eagle and Brown Falcon were the most
common raptors on the site, with five sightings during the point surveys. Of these, a higher
proportion of Wedge-tailed Eagles (80%) were flying at RSA height. These two species were
the only raptors observed in the autumn point counts. The second most abundant raptor was
the Swamp Harrier, with three sightings in spring, one of which was at RSA height. The
remaining three raptors were seen once each, all below RSA height.
Despite the difference in number of survey points between Yendon and Elaine, the results
and use of birds of the wind farm site was basically the same.
The Elaine section had several small stock watering dams, all devoid of vegetation and
consequently little use of waterbirds was observed on this site.
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2.1.2. Targeted owl survey
No Owl targeted survey was conducted at the Elaine section, as no suitable habitat were
recognised; however, no threatened owls were recorded at Yendon and none would be
expected to occur at Elaine section.
2.1.3. Bat surveying
No targeted survey was conducted at the Elaine section, as no suitable habitat for bats were
recognised; however, bat species recorded at Yendon section from open agricultural and
grazing habitat could be also found in Elaine section.
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3. POST-CONSTRUCTION UTILISATION AND MORTALITY DETECTION PROGRAM
This section of the plan describes the objectives and methods of the post construction
utilisation and mortality detection program, to be undertaken once operations commence at
Elaine Wind Farm. Monitoring activities are described below and include:
▪

Bird utilisation surveys (section 3.1);

▪

Priority species monitoring (section 3.2); and

▪

Mortality monitoring, including scavenger and searcher efficiency trials (section 3.3);

This section also includes a procedure for incidental finds of carcasses by wind farm
personnel (section 3.4), an injured bird and bat protocol (section 3.5) and bird risk reduction
measures (section 3.6).
The program will be conducted for a period of two years, with an annual report prepared at
the end of each year. Post construction monitoring will commence at Elaine Wind Farm upon
the commissioning of the last turbine at that site.
During the two years of monitoring, scavenger and observer efficiency trial would be
conducted, DELWP will be notified by the project site manager at least five working days
before surveys to enable staff to observe if desired.
3.1. Bird utilisation surveys
Bird utilisation surveys will commence after operations begin and are described below.
▪

Surveys will be undertaken during late spring and early autumn (the first survey being at
approximately the same time of year as pre-construction bird utilisation surveys);

▪

Surveys will be undertaken at the same survey points and reference points used in the
pre-construction surveys (Figure 1), using the same methodology; and

▪

Bird flight height recording during these surveys would follow the latest recommended
and approved turbine specifications (BL&A 2016).

At this stage, it is assumed that the methods described here will be repeated for a second
year, subject to any recommended refinements and the outcomes of a review meeting with
DEWLP and the Responsible Authority.
The BUS will provide a context for the carcass searches and elucidate the indirect effects of
the wind farm on bird use of the site.
3.2. Priority species monitoring
Three birds of prey have been identified as priority species Elaine Wind Farm overall including;
Wedge-tailed Eagle (Aquila audax), Swamp Harrier (Circus approximans) and Brown Falcon
(Falco berigora).
In Victoria, these three species generally breed in spring (Swamp Harrier - September to early
January; Wedge-tailed Eagle - July to January: Brown Falcon - August to October) (Emison et
al. 1987; Marchant and Higgins 1993; Olsen 2005).
A targeted survey for the above birds of prey is recommended twice annually in spring and
late summer/autumn.
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3.2.1. Field method for raptor surveys
A targeted survey would be undertaken of the Wedge-tailed Eagle and the other two priority
species inhabiting the Elaine Wind Farm. The purpose of this investigation is to ascertain
whether the proposed wind farm site was subject to high levels of raptor usage across the
site.
A preliminary investigation during the previous BUS studies (November 2006 and March
2007, BL&A 2008) found that raptors use of the wind farm site, particularly that of the
Wedge-tailed Eagle was very low compared to other wind farms in the area.
The raptor survey would be undertaken twice each year; during spring when the raptors are
engaged in breeding, and in autumn when young are recruited to the population and still
accompanying their parents.
The survey would be based on two exercises, described below:
•

•
•

Fixed point surveys would be undertaken that included counting raptors from fixed
locations for a period of 20 minutes each. All of the original BUS observation points (3 at
Elaine (BL&A 2008) and an additional two points (five in total for better representation of
the site) will be visited two times each during four days of field observations. Points were
selected in areas that provided maximum visibility (see Figure 1). At each observation
point, the area will be scanned with binoculars to a maximum distance of 500 metres
from the observer. The observation points are marked with a Global Positioning System
(GPS) and the location of any Wedge-tailed Eagles sighted in the 20-minute period would
be recorded on a topographic map.
A roaming survey will also be undertaken while travelling by car between the observation
points and surveying all sections of the proposed wind farm site. Incidental sightings of
Wedge-tailed Eagles will also be recorded on topographic maps
Data that will be recorded included:
o Species, number, age and sex (if known) of all raptors
o Date and time of day
o Time and duration of flight
o Number of birds
o Direction of flight
o Height above ground
o Flight behaviour of the bird (e.g. direct flight, circling, soaring, hovering; chasing
prey etc.) or if perched, whether in tree, on fence post or ground etc.)
o Observed signs of breeding (e.g. display flights, other courtship or carrying nest
material) which may provide insight into whether or not these species are nesting
close to the wind farm
o Any interaction with wind turbines
o Prevailing environmental conditions (e.g. ambient temperature, wind strength and
direction, cloud cover, sunshine, rain, fog/visibility etc.).
o If necessary, these data can later be used for input into a spatially specific collision
risk model.

During targeted surveys, incidental searches for nests of these species will be undertaken in
areas of suitable habitat. The Swamp Harrier nests in wetland vegetation such as reeds and
bulrushes (Marchant and Higgins 1993), while Wedge-tailed Eagle and Brown Falcon tend to
nest in trees or structures such as power poles. Suitable sites within 800 metres of turbines
would be searched. Details of any nests found will be recorded, such as co-ordinates, nest

Page | 13

APPROVED FOR THE
MINISTER FOR PLANNING
Elaine
SHEET
15 Wind
OF 80Farm – Bat and Avifauna Management Plan

Report No. 6150 (11.2)

position (height above ground, species of tree, etc.). The distance of the nest to turbines will
also be recorded as will the interactions of the breeding birds and young with wind turbines.
Additional incidental sightings would also be reported during each of the monthly carcass
search survey, recording the same data as in the targeted survey above. All priority species
data will be entered onto an incidental raptor sighting log sheet to be used on each survey of
the wind farm by the observer.
If one of the three priority raptor species collide with a wind turbine, details are to be
documented on a carcass search data-sheet as per the procedure in section 3.3.2 of this
Plan. As per planning permit condition 17 b (iii), DEWLP and Responsible Authority will be
informed of the details within seven (7) days of the collision becoming known (section 5) and
procedures outlined in Condition 19 b (i) will be implemented.
3.3. Mortality monitoring
The purpose of detecting mortality is to determine the actual impact of the wind farm on the
regional aerial fauna (e.g. number of deaths per year). Mortality may arise from direct (e.g.
collision) or indirect (e.g. barotrauma) interactions with turbines. Mortality is defined as any
dead bird or bat detected throughout the wind farm footprint during scheduled surveys,
carrion searches and incidental finds. Direct or indirect impacts to birds and bats from wind
turbines will be monitored through a rigorous carcass-search program for a two year period
after operations commence.
It is assumed that any intact dead bird or bat or feather/bat fur spot, detected beneath a
turbine has died as a result of collision or interaction with a turbine, unless there are obvious
signs of another cause of death (e.g. shot).
The mortality monitoring also aims to detect patterns (e.g. peak times) as a basis for
determining any significant impacts and informing adaptive mitigation. In addition, there are
three species that have been highlighted by DEWLP as priority species; Wedge-tailed Eagle,
Swamp Harrier and Brown Falcon. The search protocol has been designed to optimally detect
these species and smaller bat species, but will also record any other species that have fatally
collided with turbines. The consistent application of this protocol will ensure that statistically
robust, spatially and temporally consistent data on all bird and bat mortality is collected.
To provide accurate mortality rates it is essential that the program is scientifically and
statistically robust. A number of factors can affect mortality rates and must be measured and
included in any estimate of overall mortality rates. A scavenged carcass may increase the
variability in mortality rate estimates and thus carcasses will be assessed for possible
scavenging and rates will be estimated from experimental trials. Human detectability of
carcasses is also a potential confounding variable and protocols have been developed to
control or incorporate this factor. Before the searching begins the turbines selected for
searching will be surveyed for existing carcasses. If carcasses are found they may be retained
for use in later scavenger/detectability trials.
The following sections outline:
▪

Turbine selection: how the wind turbines will be selected for a search

▪

Search protocol: the size of area beneath turbines to be searched and how this will be
done

▪

Scavenger rates and trials: definition of scavenging and how experimental trials will be
conducted

▪

Detectability: definition of detectability and the experimental trial methodology
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Analysis: general outline of how the data will be analysed.

3.3.1. Turbine section
The target population are the turbines themselves and the sample population will be the
entire turbine number at Elaine Wind Farm. Twenty-two turbines will be searched each month
and this selection will not change.
Each turbine that is selected for the searches will have the following meta-information
recorded:
▪

Location (easting, northing)

▪

Location and curvature of chain

▪

Distance and identification of nearest turbine

▪

Local vegetation and distance to any relevant vegetation/habitat

3.3.2. Search protocol
Elaine Wind Farm will advise DEWLP of upcoming carcass searches, scavenger trials and
detectability trials within five working days of them beginning, to enable staff to observe if
desired.
The search area beneath each turbine has been determined to best detect the larger priority
avian species and smaller bat carcasses. However, the search area will also detect any other
bird or bat likely to collide with turbines. The turbines considered for Elaine Wind Farm will be
with a lower RSA height of 20 metres and maximum RSA “tip height” of 161 metres and a
rotor diameter of 141 metres. A circle search zone surrounding the turbine will be uploaded
onto a GPS. The inner core zone targets the detection of the bat and small bird species. In
the inner zone, transects are spaced at 4 m and carried out up to 60 m. Nearly all microbats,
and the majority of small to medium birds are expected to be found in this inner zone (based
on the Hull and Muir model, 2010, BL&A; unpubl).
The outer zone will aim at detecting the much larger bodied birds (e.g. Wedge-tailed Eagle)
but also medium-sized birds. Transects are spaced at 12 m and carried out from the edge of
the inner zone out to 120 m. This transect spacing and total search area will be ample to
detect the priority species and are based on previous studies (e.g. Arnett et al. 2005, Hull
and Muir 2010). All of the search area (4.5 hectares) will be traversed each month. The order
of turbines searched will be randomized.
The total distance walked by a searcher within the inner and outer core zone will be 2.8 km
for each zone. The observer will walk along straight transects at the spacing indicated above
for each zone. To ensure that all other possible confounding variables are controlled,
searcher behaviour will be standardised (i.e. clothing, speed) and they will use a GPS to
ensure that they follow the same path every time.
As the same turbines will be visited each month, the ends of all search transects within both
circular search zones will be marked out with short, robust (i.e. stock-proof) markers at the
commencement of the monitoring program using differential GPS. The searcher will also set
up temporary visible markers where ground cover warrants it at the permanent search
transect end marker so that a line of sight is always possible along the transect. Survey route
tracks will be recorded on the GPS and this data will be provided to DEWLP as shapefiles as
part of the overall data submission.
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12 m transects

4 m transects
60 m

60 m

INNER ZONE

OUTER ZONE

Figure 2: Carcass search zone for turbines

In the event that significant numbers of bats are found in the first year of carcass searches,
‘pulsed’ searching will be introduced in the second year. This involves a second search of the
inner zone, undertaken two to three nights following the first search. The aim of this “pulsed
search” is to detect new carcasses at turbines. This will provide information on how often
carcasses appear under turbines (or age of carcass) and reduce the likelihood that bat
carcasses are scavenged (and missed) between searches. If required, the pulse search
regime will be undertaken during high bat activity from February to April.
Any person carrying out carcass searches will be trained and supervised by a qualified
ecologist who is familiar with the techniques. Further details on their qualifications and
training can be found in section 4.2
Carcass detection protocol:

If a carcass is detected the following variables will be recorded (see Appendix 1):
▪

GPS position, distance and compass bearing of the carcass from the wind turbine tower;

▪

Substrate and vegetation, particularly if it was found on a track or hard-stand area without
vegetation as this may assist in quantifying the number of carcasses not found in areas
where ground cover makes carcasses less visible;

▪

Species, age, number, sex (if possible) signs of injury and estimated date of strike; and

▪

Weather, visibility, maintenance to the turbine and any other factors that may affect
carcass discovery.

▪

Mortality data sheets will be stored by the proponent or assigned technical experts and
will form the basis for future analysis and calculations of annual mortality.

The following procedure will be followed when handling carcasses:
▪

Carcass to be removed from the site to avoid re-counting;
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▪

Carcass will be handled by personnel wearing rubber gloves, packed into a plastic bag,
wrapped in newspaper and put into a second plastic bag;

▪

The carcass will be clearly labelled to ensure that its origin can be traced at a later date,
if required;

▪

Carcass to be transferred to a freezer at the site office for storage so a second opinion on
the species identity may be sought if necessary and for use in scavenger and/or
detectability trials;

Stored carcasses will be made available to DEWLP staff members to view upon request.
The relevant statutory planner from DEWLP (Ballarat) will be provided with a copy of the
completed carcass search data-sheet for all recorded carcasses within seven days. It will be
necessary for the wind farm operator to obtain from the DELWP a permit under the state
Wildlife Act 1975 to handle and keep native wildlife (even dead wildlife) as part of the
monitoring program. An application for this permit will be submitted in a timely manner to
ensure approval has been obtained prior to commissioning of the turbines.
Any carcasses not required for searcher efficiency and scavenger trials will be retained for 12
months and made available to DEWLP prior to disposal, should they be interested in acquiring
them.
3.3.3. Scavenger rates and trials
It will be important to ascertain the rate at which carcasses are removed by scavengers.
These can include ground-based animals, such as foxes and rats, as well as aerial scavengers
such as birds of prey and ravens. The scavenger trial described below is designed to
ascertain the scavenging rate, usually expressed as an average carcass duration in the field.
This assists greatly in interpreting the results of carcass searches.
The interpretation of carcass search results, including the design of the search program,
scavenger trials and detectability trials (see Section 3.3.6) are determined by statistical
considerations. In developing the methods for this plan, advice has been sought from
Symbolix Pty Ltd, who provided a statistical report for this plan (Symbolix 2012a). The points
in this report and in relation to practical considerations that are relevant and that have
informed the design of the trials below are listed here.
▪

Very few carcasses are found under wind turbines in Australia compared with Northern
Hemisphere wind farms (i.e. less than half the number in the Northern Hemisphere based
on BL&A data across a number of wind farms);

▪

Carcasses of a suitable range of sizes for scavenger and detectability trials are difficult to
source and usually involve a combination of carcasses found under turbines and those
found along roads. It is illegal to source un-cleaned carcasses from poultry producers.

▪

For statistical reasons, it is likely to be very difficult to determine more than the grossest
of differences in scavenging rate or detectability across the year and there is no evidence
in the literature for significant differences across seasons in scavenger activity.

▪

We know that detectability will be easier in short grass in the dry time of the years
compared to in longer grass in the wet time of the year.

Symbolix (2012a) provides a more detailed discussion of how the methods described herein
have been developed.
An intact carcass will be defined as a carcass that does not appear to have been scavenged
by a vertebrate predator. Carcasses that have decomposed due to insect activity or weather
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exposure remain in the landscape for a very long time and it is highly unlikely that these
carcasses would have been missed during searches. A partially eaten carcass will be any
skeletal or flesh remains found. Feather and fur spots will be defined by their presence and
the absence of any remains. Intact or partial carcasses and feather/fur spots will all be
recorded as a “find” in accordance with the search protocol (section 3.3.2). A feather spot is
defined as being a cluster of five or more feathers.
Scavenger trials will be undertaken twice per year in the two years of post-construction
monitoring. They will be undertaken once when the grass is long and once when the grass is
short. Based on our experience, grass is expected to be longest in late spring (most probably
November), following rainfall and higher temperatures. Grass is expected to be short during
the colder months of winter (July), or when stock have been grazing an area. The actual month
of scavenger trials will be based on grass growth at the time. As detailed in section 4.2, any
person undertaking scavenger trials will be trained and supervised by a qualified ecologist
who is familiar with the techniques. The qualified ecologist will be responsible for overseeing
the trials and selecting location and type of carcass to be used in the trials.
Scavenger trials

Scavenger trials will be undertaken to determine the probability of scavenge loss at a given
time, and the nature of scavenge removal (e.g. an early peak in activity, or activity that peaks
after carcasses have been in place for a period of time). The search area will be the same as
in the search protocol (above) and will be located under operating turbines. Turbines used
for scavenger trials will be the same as those used for mortality searches and will be selected
based on the random selection process outlined in section 3.3.1.
To determine the scavenge rates on birds and bats, two size categories of carcasses will be
used. Where carcasses of the species of concern cannot be found, a similar sized substitute
will be used. Carcass substitutes will be a similar size and colouration to birds and bats that
would have ideally been used for the trials. Different scavengers are active at different times
of day and we will account for this by placing carcasses out during the morning and evening.
This will reduce the potential for bias in the intervals.
Ten carcasses of each size category will be used during each scavenger trial, or 20 per year
per size category (Table 2). This is expected to generate estimates of average carcass
duration with relative standard error of 25-30% per trial, or 20% annually (Symbolix 2012a,
Figure 2). After two years (40 carcasses) the relative standard error on the estimate will have
reduced to 15%.
Table 2: Number of replicates for the scavenger trials.

Morning

Small (bat)

Large (WTE)

10

10

The trials will be conducted at the same randomly-selected turbine sites as mortality
searches. The carcasses would be placed early in the morning under 10 randomly selected
turbines out of the 22 turbines searched regularly every month. One or two carcasses are
usually place under each of the selected turbines. Carcasses would then be searched daily
for the first five days, then follow the sequence in Table 3 until they disappear or at the end
of 30 days.
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Table 3: Scavenger trial search timetable
Day (Time)
Day 1: Early morning
Day 2: morning
Day 3: Anytime
Day 4: Anytime
Day 5: Anytime
Day 7: Anytime
Day 9: Anytime
Day 12: Anytime
Day 15: Anytime
Day 18: Anytime
Day 21: Anytime
Day 24: Anytime
Day 27: Anytime
Day 30: Anytime

Additional procedures for scavenger trials are provided below:
▪

The timing of searches is based on experience at a number of other wind farms (BL&A
unpublished records) where scavenger trials have been undertaken that show almost all
carcasses have been scavenged after five to ten days. More frequent monitoring than
that proposed herein will not significantly affect consideration of scavenging and its
impact on mortality estimates (see Symbolix 2012b for detailed explanation).

▪

The monitoring will be terminated after 30 days, after which the remaining carcasses will
be removed, or until all carcasses have been scavenged (experience suggests that most
carcasses disappear within five to ten days).

▪

Native birds (collected from road-kills before the monitoring begins) and bat carcasses (if
available) will be obtained for use in the scavenger trial. Where carcasses of the species
of concern cannot be found, a similar sized and colouration substitute will be used.

▪

Carcasses used should be relatively fresh, not show signs of substantial deterioration,
e.g. maggots or desiccated, and should be intact

▪

Latex gloves will be worn at all times while handling carcasses to minimise contact with
human scent, which may alter predator responses around carrion and to minimise
disease risk to the handler.

▪

At each trial site, one carcass (or more) will be placed randomly within a 120 metre radius
search area around the turbine. Carcasses will be thrown in the air and allowed to land
on the ground to simulate at least some of the fall and allow the potential ruffling of
feathers.

▪

Carcasses used in the trial will have their coordinates recorded to ensure that they are
not confused with an actual fatality found under a turbine during the trial searches.
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Carcasses will also be discreetly marked in case they are relocated elsewhere within the
wind farm by scavengers.
▪

Notes will be taken on evidence remaining at sites where carcasses have been scavenged
(e.g. scavenger scats, bones, feather[s], animal parts and type of scavenging, if visible,
such as tearing, pecking, complete removal of carcass, partial removal of carcass, bird or
mammal predator evidence) (Appendix 1).

▪

Notes will be taken on the state of remaining carcasses each search day.

The scavengers that are likely to be present (and of concern) on the wind farm site fall into
two broad categories: visual and olfactory. The visual are usually raptors and corvids and
these will detect carcasses in almost any vegetation (as long as they can access it) as they
are rapid onset scavengers that will monitor the area for movement and once they see the
animal fall will detect its location regardless of vegetation. Olfactory scavengers, including
mammalian predators (e.g. foxes, cats) and corvids will “smell” the carcass and will locate it
without the use of visual cues.
Previous studies have found that Red Foxes are reliant on rabbits and carrion in agricultural
and forested areas (e.g. Brunner et al. 1975, Catling 1988, Molsher et al. 2000). Feral cats
show little but uniform use of carrion throughout the year, whereas fox prey type is dependent
on availability (Catling 1988). Catling (1988) found that foxes ate more carrion in
winter/spring compared to summer/autumn as rabbit availability dropped. However, Molsher
et al. (2000) found that there was no overall significant difference between seasons for
carrion use. Seasonal differences only occurred in other prey types (not carrion), such as
lambs, invertebrates and reptiles, as these are only available at certain times of the year.
Therefore the repeated scavenger trial is designed to account for this occasional
winter/spring increase in carrion use. Foxes will be the dominant scavenger on-site, raptor
and corvids are unlikely to scavenge to the same extent and their use of the site is likely to
be seasonally uniform.
The number of carcasses per category is based on obtaining a reasonable level of statistical
confidence in the average scavenge time calculated, as reflected in software requirements
for current mortality estimation programs, and also on wanting to minimise the number of
carcasses used. Large numbers of carcasses (e.g. on-site, road-kill) are difficult to obtain and
it may be very complicated to find alternative sources (e.g. farmed and culled animals). It is
also possible that large numbers of carcasses, more size categories and more trials may
attract more scavengers to the area. Raptors are more susceptible to collision when preying
on carrion beneath turbines. However it is necessary to conduct these trials under turbines
as some scavengers may alter their behaviour in response to the turbines. Additionally,
previous studies (e.g. Molsher et al. 2000) have shown that fox prey use is related to
availability and therefore more foxes may be attracted to the area (i.e. sourced from
surrounding areas). Fox reproductive success is limited by prey availability and hence any
increase in carrion availability may increase the number of cubs produced in later seasons.
The final scavenger trial herein is therefore a necessary compromise between high numbers
of trials and practicality.
3.3.4. Searcher efficiency trial
These trials aim to determine the likelihood that a searcher will detect an existing carcass,
given the prescribed search pattern. All searchers who participate in regular monthly
monitoring must take part in the efficiency trials to enable correctional factors to be applied
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to the final mortality estimates. Therefore, it is recommended that the number of searchers
used be minimal and personnel constant.
These trials are based on the 4 and 12 m transects being walked by searchers. In accordance
with the overall aim of the mortality surveys we will be testing the detectability of the two size
categories of the species of concern. However, this will also broadly encompass all birds and
bats that may occur on-site. In addition, as humans are reliant on visual cues to determine
carcass location, we will compare two visibility categories of long and short grass.
Detectability trials will be undertaken twice per year, concurrently with scavenger trials – once
when the grass is long (expected to be around November) and once when the grass is short
(expected to be around July). The actual month of trials will be determined on grass growth
at the time. Any person undertaking mortality searches will participate in the detectability
trials. Trials will be initiated and supervised by a qualified ecologist who is familiar with the
technique and the training for observers mentioned in section 4.2 will ensure that all trials
are undertaken as required.
Power analysis indicates that only relatively large seasonal changes in detection (~20% or
more) will be resolvable from normal background variation. To produce a distinct average
detectability for four seasons could require over 100 carcasses per size class, which is
logistically unfeasible and likely to begin to influence the number of scavengers onsite. For
this reason, we proscribe sampling the greatest change in vegetation cover, using a number
of trials that is logistically manageable (Table 4).
Statistical confidence analysis (Symbolix 2012a) indicates that this will result in a reasonably
precise detectability estimate after one year, and optimal precision after two.
Table 4: Detectability trials given two factors of size and visibility
Small (bat)

Large (large bird)

Long grass

10

10

Short grass

10

10

To account for individual observer variability, each of the searchers will be involved in the
trials and this variable will then be incorporated into later statistical analyses. Any model of
average detectability must investigate and report on observer effect as a factor or random
effect. Using proposed turbine locations (this design can be conducted before the actual
turbine is operating) all small and 25% of the large carcasses will be placed within the 60 m
zone. The remaining carcasses will be distributed though the outer zone. Trials will be
performed as per the mortality search protocol. Carcasses will be thrown in the air and
allowed to land on the ground to simulate at least some of the fall and allow the potential
ruffling of feathers. The total number of carcasses will be at least the values of Table 4.
The controller of the carcasses will note the placement of carcasses (GPS). Searchers will not
observe each other’s trials, but it is not feasible to undertake a genuine ‘blind trial’, where
searchers are unaware they are undertaking a trial. Substitute carcasses will have to be used,
such as mice or bought turkeys and therefore it would be impossible to conduct a genuine
‘blind trial’.
There is no reason to suspect that searchers will be anything less than vigilant and alert so a
placebo effect need not be countered. Notwithstanding this, to overcome possible
differences in searcher vigilance in response to a detectability trial, they will not be informed
that the trial is being undertaken, or how many trials or carcasses are involved. Wind farm
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personnel will also place a small number of carcasses in some search areas outside the
formal detectability trials to maximise the chance that searchers’ behaviour is not modified
during actual trials. This aspect of the trial will be covered in the training of the carcass
controller by the qualified ecologist (see section 4.2).
If sufficient carcasses cannot be sought, stuffed, realistic-looking artificial substitutes may be
used. Is it not essential to use real carcasses as long as the substitutes appear similar once
on the ground. Humans are entirely visual searchers (i.e. olfactory senses not adequate) and
therefore artificial substitutes would satisfy this requirement. Additionally, the artificial
substitutes will not attract scavengers and should not increase the likelihood of raptor
collisions and the number of introduced predators on-site. As these trials can be undertaken
separately from scavenger trials, artificial substitutes may be ideal (i.e. mice substitutes for
bats).
Five days prior to commencing the searches, the proponent will notify DEWLP of the actual
timeline of all experimental trials (searches, scavenger and detectability) so that DEWLP have
the opportunity to observe the trials.
3.3.5. Analysis and data limitations
All data will be analysed to provide the average, standard error (variability) and range (of the
study turbine population). The data from the scavenger and detectability trials will be
analysed using relevant techniques based on GLM (Generalised Linear Modelling) and
(censored) Survival Analysis. Censored measurements are only partially known, such as the
exact time of mortality or the exact time to scavenge loss (see, for example, Kaplan & Meier
(1958)). In addition to providing mortality estimates, this analysis will determine if any of the
factors are significant and their inclusion pertinent and required.
It is difficult to provide the actual format (e.g. fatalities/turbine/year) of the results, in this
current BBMP, as it is subject to the results of the experimental trials and the variability of
the data. As we cannot predict the results (and have no pilot studies), we are only able to
state that they will be reported in a way that gives as much information as possible but with
an accurate interpretation of the data. As stated above we will be able to provide the number,
average, standard errors and other basic statistics of recorded fatalities per study population
for the sampling time/effort, but we are uncertain whether this data can be generalized to a
larger population. All species carcass data will be analysed and presented with speciesspecific information.
DELWP requires raw data georeferenced and time stamped with metadata describing detail
of the data pertinent to the question and analysis. All data analysis will be undertaken by a
qualified statistician who is familiar with the proposed techniques and is to provide findings
in a letter to be attached to the annual report.
3.3.6. Mortality estimation
Statistically robust mortality projections will be established for the entire wind farm site. It is
acknowledged that this is a current and dynamic aspect of research and that the outcomes
from such programs may be equally dynamic and so offer little potential for compliance
monitoring at this stage.
Due to the rapidly advancing techniques, the adherence to meta-data collections (data about
the underlying data) is paramount, as are correct, statistically valid processes in the analysis
of the data. Mortality estimates will be targeted at priority species. The seasonal and annual
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mortality (if applicable) of each size group detected will also be estimated, if feasible. Turbine
operational times will also be considered in mortality estimates.
To be a statistically robust estimate, all protocols will be unbiased and controlled. If these
conditions are met then the results can be generalised to other sites within Victoria and any
information gained may be applicable (possibly with some caveats that can be determined
from the process itself) to other developments.
Current mortality estimates require the following:
▪

Sampling protocol (to enable generality and scaling up to site-wide estimate): Section
3.3.1;

▪

Search protocol (to collect the raw data in a consistent fashion compatible with the two
protocols above): Section 3.3.2; and

▪

Modelling protocol (to account for losses): Sections 3.3.3, 3.3.4, 3.3.5 and statistical
modelling.

The projected mortality rate will be generated through modeling the scavenger losses,
detectability, proportion of turbines searched and number of carcasses recorded. Currently,
the most appropriate model is that of Huso (2010), however, prior to the finalization of the
whole of wind farm mortality estimate, agreement will be reached with DELWP and the
statisticians on the most suitable “peer reviewed” method for modelling mortality.
It is unnecessary for the purposes of the BBMP to detail the analysis process, which should
be flexible and respond to specifics of the data collected. However the basic premise of these
approaches is to calculate the expected counts of carcasses, accounting for modeled losses
(both scavenger and detection) and to account for sampling fraction, stratification and to
produce an estimate wind farm mortality.
Due to the intensive data load required, this will be done for the priority species and those
other species detected (i.e. carcasses) that fall into the large bird and micro-bat categories.
Finally, as the analysis process needs to be flexible and respond to the data collected, it is
not possible to predict the format of the results (e.g. estimated fatality/turbine/year).
3.4. Incidental carcass finds
From time to time, wind farm personnel may find bird or bat carcasses under turbines in the
course of their routine duties. In this case, the procedure below would apply.
Over the operational life of the wind farm, the site manager will immediately be informed and,
for each carcass, will ensure that:
▪

The GPS position is recorded;

▪

The distance and compass bearing of the carcass from the wind turbine tower base is
measured and recorded;

▪

The carcass is removed from the site to avoid re-counting;

▪

The carcass is handled by trained personnel wearing rubber gloves, packed into a plastic
bag, wrapped in newspaper, then put into a second plastic bag;

▪

The carcass is transferred to a freezer at the site office for storage so the carcass or partial
remains will be identified by a suitably qualified and experienced ecologist and used in
observer efficiency and scavenger trials, if suitable.
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▪

A copy of the carcass search data sheet will be stored with each incidental carcass found,
to ensure later identification (Appendix 1). An additional copy will be given to the relevant
project manager supervising carcass searches, for inclusion into the annual report.

▪

If the find is made within five days prior to a scheduled carcass search, the carcass will
be left in situ but photographed and position recorded (GPS).

▪

All bird and bat carcasses (not used for experimental trials) found beneath turbines during
searches and incidental finds will be retained (frozen) for at least 12 months.

▪

After 12 months, available carcasses (not used in trials) will be offered to DEWLP if not
required to be provided to any other institution, or will be dealt with in accordance with
wildlife permit requirements.

A carcass search data sheet (see Appendix 1) will be completed for each incidental carcass
found, and provided to DEWLP’s Ballarat office within seven days of the end of the search.
Following the completion of the active avifauna monitoring period (two years minimum) all
incidental finds (dead and/or injured bird and bats) by wind farm staff will be treated in the
same manner as outlined in the above protocols for the life of the project.
3.5. Injured Bird and Bat Protocol
All on-site staff and monitoring personnel will be advised of the correct procedure for assisting
injured native and non-native wildlife. All ecologists are very familiar with the correct and
ethical treatment of injured wildlife and are often able to provide necessary care to aid in
quick release (e.g. dehydration, shock). Contact details of local veterinary staff and wildlife
carers will be provided to ensure that if injured wildlife are found and cannot readily be
released back to the wild, they are treated accordingly and in a timely manner.
Wind farm personnel who find injured wildlife will be required to report the find to the wind
farm site manager, who will require a trained person to place the animal immediately into a
dark place (e.g. box or cloth bag) for transfer to the nearest veterinarian (list to be maintained
at the wind farm office). Alternatively, Wildlife Victoria (1300 094 535) will be contacted and
informed of any injured wildlife. A member of the organisation will be required to collect any
raptors injured.
The Injured Bird and Bat Protocol is valid for the operational life of the wind farm.
3.6. Bird Risk Reduction Measures
The planning permit condition 17 (c) calls for carcass removal to reduce the attractiveness
of the site to birds of prey and therefore reduce the chances of fatal collisions by this group
of birds. Carrion is defined as the dead and decaying flesh of an animal that often serves as
a food source for animals.
To provide for the regular removal of carcasses likely to attract raptors to areas near turbines
the procedures below will be adopted.
▪

Designate a suitable local person or wind farm staff member to perform the function of
Carrion Removal Coordinator who will undertake the following activities:
o Fortnightly inspections will be undertaken to search for any dead stock, introduced
or native mammal and bird carcasses that may attract raptors (e.g. kangaroos,
foxes, rabbits);
o Fortnightly inspections will be undertaken via a vehicle or motorbike and will
search the entire wind farm, focusing on the area within 300 metres of turbines;
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o Any incidental finds of birds and bats will follow the Incidental Carcass Protocol
(depending on carcass location);
o Any carcasses and/or remains found will be reported immediately to the
landowner and permission sought for it to be collected and quickly disposed of in
a manner that will avoid attracting raptors close to turbines All disposal efforts will
be carried out far from turbines; and
o Carcass occurrence and removal will be recorded in a “management log book”
maintained by the project operator/owner
▪

During lambing season (usually late winter, July and August), inspections may need to
occur at increased frequency, since young lambs are susceptible to death;

▪

Rates at which carrion are found will be reviewed after three months of wind farm
operation to ascertain if the carrion removal schedule needs to be refined;

▪

A summary of carcass removal, based on the ‘management log’ will be provided every
three months of the monitoring program to the relevant statutory planner from DEWLP
(Ballarat); Based on the ‘management log book’, an annual summary of carcass removal
will be included in the final report and submitted to the DEWLP Regional Manager of the
South West region and the Responsible Authority.
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4. REPORTING, REVIEW MEETINGS, DATA ACQUISTITION AND PERSONNEL
4.1. Routine reporting and review meetings
This section of the plan outlines the reporting arrangements for the BBMP. Specific reporting
guidelines may also be discussed in their respective sections (e.g. birds, bats), and therefore
further clarification should be sought in those sections if sufficient detail is not provided
below. Review meetings may be required after reports are submitted and therefore the actual
date of these meetings will be determined in the future.
A first year report will be prepared after twelve months of monitoring. This will focus on
presenting the results from the first year of monitoring, and reviewing the monitoring methods
and recommending refinements, if necessary, for the second year. Matters to be addressed
in the first report include but will not be limited to:
▪

Summary of year one post-construction survey and carcass search results, including
scavenger and searcher efficiency trials, total survey days and comparison of lit and unlit
sites (if applicable).

▪

A summary of observations of any threatened species monitoring, the results of the bird
and bat utilisation survey and priority species monitoring survey, and a summary of any
significant impacts according to the protocol later in this section of the plan.

▪

Once available, this report will be presented to a review meeting with the Regional
Manager, South West Region, DEWLP (or their delegate) and the Responsible Authority.
The results of the carcass searches (including the scavenger and observer efficiency
trials) will be reviewed and refinements to the monitoring program will be agreed.

▪

Changes to, and final experimental methodology for year two; for example, alterations, if
any, to duration and frequency of searches and/or areas sampled including whether a
bat utilisation survey is warranted for year two.

▪

Raw data and the first year report will be presented to DEWLP and the Responsible
Authority within two months of completion of 12 months of mortality monitoring. Reports
will be supplied in both digital and hard copy.

The two-year report will comprehensively outline the two years of monitoring and will include
the following:
▪

Detailed survey methods (including list of observers, dates and times of observations and
any changes after year one);

▪

Results of the BUS and surveys for priority species;

▪

Estimates of bird and bat mortality rates (birds and bats per turbine per season per year)
for:
o Any species where a significant impact was detected;
o Each size class (microbats and large birds);

▪

Any detected mortality for all other species recorded during the carcass searches;

▪

Any other wind turbine related bird and bat mortality recorded on site but not during
designated carcass searches (i.e. incidental records by site personnel, etc.);

▪

A discussion of the results, including:
o Whether indirect impacts on bird use of the site are of significance at a regional,
state or national level, or if listed species were affected indirectly;
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o Whether the level of mortality was ecologically significant of priority bird species.
o Any differences between years that may have been detected.
o Whether continuation of the monitoring program after two years is warranted and,
if so, in what form.
o Any recommendations for reducing mortality, if necessary.
Following completion of two years of monitoring, results will be reviewed by DEWLP and the
Responsible Authority to determine whether further monitoring and reporting is required.
If an impact trigger is detected, the Wind Farm operator will notify the relevant statutory
planner at DEWLP (Ballarat) via email within two working days for threatened species and
seven working days for non-threatened species of the impact trigger being recorded.
4.2. Data acquisition/submission and personnel involved
This section of the plan outlines the acquisition/submission of data and personnel involved
in the field work, report writing and background research for the BBMP. Data for all work
conducted for the BBMP will be available to DEWLP and other relevant authorities in both
electronic and hard-copy format. Electronic submission of relevant data will coincide with the
reports (above in section 4.1), however, it must be understood that some data will be in a
very raw format and mid-collection. The submission of the data does not replace the summary
of information and data outlined in the individual reports but is in addition to and is in
accordance with DEWLP requests. This data acquisition and submission applies to all
following sections and therefore unless otherwise stated the procedure for inclusion of data
follows the above guidelines.
All personnel working on this plan must be trained thoroughly, including background
theoretical training, knowledge of policies and other administrative matters (e.g. OH&S) and
technical and field training methods. The Wind Farm operator will undertake a tender process
for the engagement of suitably qualified and trained people to supervise and implement the
monitoring program.
A suitably experienced and qualified ecologist will oversee in detail and be involved in the
implementation of the program, including the carcass searches, searcher efficiency trials,
scavenger trials.
Any person undertaking searches will be trained and supervised by a qualified ecologist who
is familiar with the techniques. The searcher will receive training from the qualified ecologist
in the following areas:
▪

Turbine searches i.e. transect spacing in inner and outer zones, number of turbines to
search and transect search methods, including permanent and temporary transect
marking protocols

▪

Equipment usage i.e. GPS

▪

Data recording

▪

Species identification

The qualified ecologist will supervise the initial carcass search to ensure that field methods
are being undertaken correctly and undertake an audit in the first three months to ensure
that methods are being implemented correctly. The qualified ecologist will also be responsible
for identifying any recorded carcasses.
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Note: DELWP requires raw data timestamped and georeferenced, and meta data regarding
trial type and other information used for analysis to answer the question for which the data
was collected.
The ecologist will also supervise the searcher efficiency trials and will set up and supervise
the scavenger trials to ensure that the methodologies for these are carried out correctly.
The first searcher efficiency trial will be initiated and set up by the ecologist, who will also
train a separate person (the ‘carcass controller’) to run searcher efficiency trials on an
ongoing basis. Training will include:
▪

Correct preparation and handling of trial carcasses

▪

Correct methods for the random placement of trial carcasses within a randomly selected
sub-set of the search areas, and

▪

The need to place trial carcasses without the searcher knowing they are being placed,

If for some reason the searcher is unable to undertake the searches as planned (due to
illness etc) the field searches will be extended at the end of the nominated search period to
make up for the missed searches. If any additional personnel are required to undertake
searches, they will also be trained and supervised by a qualified ecologist and will participate
in searcher efficiency trials. There will be no overall reduction in frequency, duration, area or
time devoted to sampling as presented above.
The scavenger trials will be set up by the qualified ecologist, with searches being undertaken
by the trained searcher.
Analysis of mortality data will be undertaken by a qualified statistician. Annual reports and all
investigations as a result of an impact trigger being detected will be prepared and carried out
by a qualified ecologist.
Confirmation of the qualifications and training of all personnel involved will be provided to
DEWLP at the commencement of monitoring.
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5. MANAGEMENT TRIGGERS AND SIGNIFICANT IMPACTS
The following section identifies the circumstances that will result in notification, further
investigation and mitigation/offset for both threatened and non-threatened birds and bats
(impact trigger). If an impact trigger occurs, there must be an investigation into the cause of
the impact, and whether the event was likely to be a one off occurrence or a regular event.
The impact trigger may be a significant impact in itself, or may lead to a significant impact
Significant impact reporting, mitigation and offsets apply for the life of the wind farm.
All investigations, decisions regarding significant impacts and implementation of mitigation
and/or offset measures will be undertaken in consultation with DEWLP.
This chapter complies with Conditions 17 (e) and (f) of the Planning Permit.
5.1. Threatened Species
5.1.1.

Definition of Impact Trigger and Significant Impact

Generally, an impact trigger is where there is evidence of death or injury to birds and/or bats
by collision or other interaction (e.g. barotrauma) with turbines. Under this Management Plan,
the circumstances that define an impact trigger and significant impact for threatened birds
and/or bats is detailed below.
Impact Trigger for Threatened Species: A threatened bird/bat species (or recognisable parts
thereof) listed under the EPBC Act, FFG Act or DEWLP’s Advisory List of Threatened Vertebrate
Fauna in Victoria – 2007, is found dead or injured within the wind farm site during any
mortality search or incidentally by wind farm personnel.
Definition of Significant Impact on Threatened Species: Any impact that leads to a long term
decrease in the size of the local population.
For the purpose of this management plan, the local population comprises those individuals
that occur in a geographically distinct region that is ecologically relevant to the species in
question.
5.1.2.

Operational Procedure

If an impact trigger on threatened species occurs, further investigation will immediately be
triggered and the procedures outlined below and in Figure 3 will be followed. All
investigations, decisions regarding significant impacts and implementation of mitigation
and/or offset measures will be undertaken in consultation with DEWLP.
▪

Immediate reporting of the impact trigger to Wind Farm Operator’s Environment and
Planning Manager, who will report it to the relevant statutory planner at DEWLP (Ballarat)
within two days of it being recorded. (Note this process is separate to the delivery to
DEWLP of carcass data sheets after seven days);

▪

Immediate investigation (within seven days) by an appropriately qualified ecologist of the
on-site occurrence of the affected bird or bat species to identify any particular risk
behaviours that could have lead to the collision or lead to further collisions. An
investigation is necessary to determine the actual cause of death/injury (in the unlikely
event that the animal was, for example, shot). The impact trigger may be one-off or cluster
events. The investigation should therefore also focus on the evaluation of the likelihood
of further occurrences.
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▪

The rapid one week investigation will assess the most effective mitigation and will ensure
that the mitigation is implemented correctly and quickly (within seven days), if possible,
subject to a clear understanding of the cause of the potential significant impact.

▪

If the cause of the fatality is deemed to be a one-off occurrence or unlikely to be significant
at a local population scale, no further action may be necessary.

▪

If the cause of the impact trigger is not clear, further onsite investigation of risk behaviours
and evaluation of likely re-occurrence will be required over the following weeks (up to six
weeks). If these investigations suggest that the impact trigger was a one-off or unlikely to
be significant at a local population scale, no further action may be necessary.

▪

If the onsite investigation suggests that the impact trigger may be a regular occurrence or
significant at the local population scale, species-specific monitoring may be required.
During the monitoring period, periodic (three-monthly at first) reports will be provided to
the relevant statutory planner at DEWLP (Ballarat).

▪

Responsive mitigation measures will be developed and implemented as needed and in a
timely manner. Examples of mitigation measures may include but are not limited to those
outlined in section 6.1.

▪

If mitigation measures are not possible or effective, offsetting measures will be
implemented, as outlined in section 6.2. In some circumstances, both mitigation and
offsetting may be required.
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Figure 3: Operational procedure for identifying and mitigating significant impacts for Threatened
Species
Impact Trigger for Threatened Species identified
A threatened bird/bat species (or recognisable parts thereof) listed under the EPBC Act, FFG Act
or DEWLP’s Advisory List of Threatened Vertebrate Fauna in Victoria – 2007, is found dead or
injured within the wind farm site during any mortality search or incidentally by wind farm
personnel.

Notify the Wind Farm Operator’s Environment and Planning Manager, who will notify the
statutory planner at DEWLP (Ballarat) within two working days

Immediate investigation (within seven days) to determine the actual cause of death.
Implementation of mitigation measures subject to a clear understanding of the cause of death.
Mitigation measures to be discussed between qualified ecologist, the Wind Farm Operator and
DEWLP.

Cause of death unclear

On site investigation of risk behaviours and evaluation of likely reoccurrence by qualified ecologist (up to 6 weeks)
Report to the Wind Farm Operator’s Environment and Planning Manager,
who will forward report to the statutory planner at DEWLP (Ballarat)

Potentially regular occurrence or likely to be significant at a local population
scale

Cause of death clear

One-off occurrence or
unlikely to be significant
at a local population
scale

No further action
needed

Species-specific monitoring to test conclusions
Periodic (three-monthly at first) reporting to the Wind Farm operator’s
Environment and Planning Manager and the relevant statutory planner at
DEWLP (Ballarat)
Development of mitigation measures based on investigations that may
include but not be limited to measures identified in this plan

Monitor mitigation measures for effectiveness and continue, if required

If mitigation not effective, develop and implement offsite offset measures.
In some cases, both mitigation and offsetting may be required.
Mitigation and offset measures to be developed in consultation with DEWLP

Page | 31

APPROVED FOR THE
MINISTER FOR PLANNING
Elaine
SHEET
33 Wind
OF 80Farm – Bat and Avifauna Management Plan

Report No. 6150 (11.2)

5.2. Non-threatened species
5.2.1.

Definition of Impact Trigger and Significant Impact

The circumstances that define an impact trigger and significant impact for non-threatened
birds and/or bats under this Management Plan is detailed below.
Impact Trigger for Non-threatened Species: In any two successive monthly carcass searches,
two or more bird or bat carcasses (or parts thereof) of a non-threatened species, other than
ravens, magpies, pipits and introduced species, are found within the wind farm footprint (i.e.
a total of four or more carcasses of the same species in two successive searches)
Definition of Significant Impact for Non-threatened Species: Any impact that leads to a long
term decrease in the size of a population at a relevant population scale
Note that although the impact trigger does not include ravens, magpies, pipits and introduced
species, detected mortalities for these species will still be reported as part of the annual
reporting process.
5.2.2.

Operational Procedure

In the event that an impact trigger for non-threatened species is detected, an evaluation of
impacts to the non-threatened species will be undertaken. DEWLP will be notified of the
impact trigger within seven days of recording the event. An appropriate scale to consider
population effects (e.g. local, regional, entire population) will be agreed between DEWLP and
the proponent on a case-by-case basis with consideration given to the species in question.
A report on the investigation will be delivered to the relevant statutory planner at DEWLP
(Ballarat) within three weeks. If the evaluation indicates that the event was a one-off
occurrence or is unlikely to be a significant impact at a relevant population scale for the
species in question, no further action will be necessary (as outlined in Figure 4).
If the event is deemed to be a potentially regular occurrence or likely to be a significant impact
at a relevant population scale for the species in question, species-specific monitoring may be
required ( Figure 4). If further monitoring confirms that impacts are likely to be significant at
a relevant population scale, mitigation measures will be required. Potential mitigation
measures are outlined in section 6.1, however specific mitigation measures will be
determined based on the species involved and outcome of investigations.
Any evaluation of impacts and decisions regarding mitigation and/or offsets required will be
undertaken in consultation with and agreement from DEWLP.

Page | 32

APPROVED FOR THE
MINISTER FOR PLANNING
Elaine
SHEET
34 Wind
OF 80Farm – Bat and Avifauna Management Plan

Report No. 6150 (11.2)

Figure 4: Operational procedure for identifying and mitigating significant impacts for non-threatened
species
Impact Trigger for Non-threatened Species Identified
In any two successive monthly carcass searches, two or more bird or bat carcasses (or parts
thereof) of a non-threatened species, other than ravens, magpies, pipits and introduced
species, are found within the wind farm footprint (i.e. a total of four or more carcasses of the
same species in two successive searches)

Notify the Wind Farm Operator’s Environment and Planning Manager, who will notify the
statutory planner at DEWLP (Ballarat) within seven days, as per the planning permit

Evaluation of relevant scale impacts on species to be prepared and delivered to the statutory
planner at DEWLP (Ballarat) within three weeks

Potentially regular occurrence or likely
to be a significant impact at a
relevant population scale

Depending on the species concerned and the level
of impact, species-specific monitoring may be
required. If monitoring suggests impacts may be
significant at a relevant population scale,
mitigate/offset

One-off occurrence or
unlikely to be significant at
a relevant population scale

No further action needed

Development of mitigation measures based on
investigations that may include but not be limited to
measures identified in this plan
Monitor for effectiveness and continue, if required

Periodic (three-monthly at first) reporting to the Wind
Farm Operator’s Environment and Planning Manager
and the relevant statutory planner at DEWLP
(Ballarat)
Development of off-site offset measures if necessary
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6. MITIGATION AND OFFSET MEASURES
Depending on the nature, cause and significance of the impact trigger, mitigation and
offsetting may be required. The objective of mitigation and offset measures is to ensure that
the Elaine Wind Farm does not lead to significant impacts on threatened or non-threatened
bats and/or birds over the life of the wind farm.
6.1. Mitigation measures
Mitigation involves implementation of measures to avoid and reduce the risk of an impact
trigger occurring or continuing to occur. Any mitigation measures deemed necessary will be
developed and implemented in consultation with and agreement from DEWLP.
Mitigation measures may include but not be limited to:
▪

Habitat modification, vegetation planting/removal;

▪

Changes in land use practices (including stock management) near turbines;

▪

No or reduced cropping/sowing around or near turbines;

▪

Bird deterrence;

▪

Increasing turbine and powerline conspicuousness by rotor patterns, marking and/or
audible signals/echolocation;

▪

Changes to lighting of turbines;

▪

Temporary turbine shutdown for high risk periods/locations; and/or

▪

Using acoustics to deter bats at night (bats).

It is difficult to anticipate how a significant impact may arise and therefore what mitigation
would be required. However, if a significant impact is detected, the cause may be evident
immediately (e.g. particular land use practice) in which case immediate mitigation must be
implemented (within seven days). Where a solution is not immediately evident, it will be the
subject of further investigation and subsequent response. If further investigations show that
mitigation measures are not possible or effective, offsetting measures will be implemented,
as outlined in the following section.
Any required investigation, and recommended management and mitigation measures, will be
documented in a specific management plan, consistent with the consent conditions. This
management plan will be discussed with relevant authorities. A monitoring program to
determine the effectiveness of any ongoing mitigation measures will be included in any
specific management plan. The monitoring program will be of a duration and frequency to
adequately determine success or failure of mitigation measures.
6.2. Offsetting significant impacts
When offsetting a significant impact, the type of offset should reflect the type and degree of
impact and the species involved. For significant impacts, the objective of any offset should
be ‘no net impact’ for that species.
Potential offset options include:
▪

Habitat/wetland rehabilitation (bird and bat);

▪

Supporting captive breeding programs (bird and bat);

▪

Roosting and maternity cave rehabilitation (bat);
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Increasing food availability away from wind farm site (bird and bat);

A generalised framework is described below to ensure that if significant impacts cannot be
completely mitigated then off-setting arrangements can be discussed and agreed upon with
the relevant authorities. In some circumstances both mitigation and offsetting may be
required, regardless of the effectiveness of mitigation measures. Arrangements for agreeing
on offsetting measures are summarised below.
▪

Should a significant impact not be mitigated through on-site management then offsetting
off-site would be triggered.

▪

A meeting would be organised between Wind Farm operator and the relevant authorities
and government (e.g. DEWLP) experts to discuss and agree on offset options.

▪

Offsetting would be commensurate with the level of impact (to be determined after the
investigations undertaken as part of the operational procedure in Figure 3 and Figure 4).

▪

Offsets must be initiated within 12 months of the detection of a significant impact and
continued for as long as a significant impact continues that cannot be mitigated through
on-site management. Offsets will be monitored and evaluated for their effectiveness and
any alterations will be made accordingly to achieve the desired outcomes (in consultation
with the relevant authorities).
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7. MANAGEMENT ACTIONS AND REPORT TIMING
This table outlines management actions, survey details and report timelines for post-construction monitoring surveys (Table 5).
Table 5: Approximate timeline for surveys and reporting after commissioning of turbines on the Elaine Wind Farm.
Management Action

Details

Report timing

Carcass searches

Twenty-two turbines surveyed at Elaine Wind Farm per month every month, for a
minimum of two years.

Incorporated into annual reports

Scavenger trials

Experimental trial designed to determine scavenging rate when grass is long
(November) and when grass is high (July).

Incorporated into annual reports

Detectability trials

Experimental trial designed to determine rate twice per year.

Incorporated into annual reports

Impact triggers for threatened species outlined in Section 5.1.1 require immediate
reporting (and action) to DEWLP and relevant authorities as per Figure 3

Inform DEWLP within 2 business days
of recording the potential impact.
Initial report delivered to DEWLP within
one week of recording the incident

Impact triggers for non-threatened species outlined in section 5.2.1 require reporting
(and action) to DEWLP and relevant authorities as per Figure 4

Inform DEWLP within 7 business days
of recording the potential impact.
Initial report delivered to DEWLP within
three weeks of recording the incident.

First year report

Comprehensive report of surveying methods and results (given mid-collection).
Possible review of methodology. Discussion may include recommendations

Two months after one year of
surveying

Second year report

Comprehensive report of two years of surveying methods and results. Discussion will
include (but not limited to) any significant impacts to threatened or non-threatened
species, mitigation measures and/or offset measures implemented in the two years
post construction. Justification for any further mortality monitoring or lack of further
mortality monitoring required.

Two months after two years of
surveying

Incidental reports
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Appendix 1: Carcass search data-sheet

ELAINE WIND FARM - BIRD IMPACT MONITORING PROGRAM
CARCASS SEARCH DATA-SHEET*
Please fill out all details above the heavy line for each site searched
All details below the line are required if a carcass is found
Do not move a carcass until the details below have been completed

Collector:
Date:
Start Time:
Finish Time:
Turbine Number:
Type
Vegetation Height
Density
Wind direction and strength in
preceding 24 hours:
Any unusual weather conditions in
last 48 hours?
Distance of Carcass from Tower(m):
Bearing of Carcass from Tower (deg):
Preliminary Species Identification:
Photo Taken**
Signs of injury:

How old is carcass estimated to
be (tick category):

Yes / No

<24 hrs

1-3 days

> 3 days

Other

Other Notes
(i.e. sex/age of bird):

Post Find Actions:
1. Place carcass in sealable plastic bag then wrap it in newspaper and take to freezer at site office.
2. A copy of this completed form will be sent to the Regional Manager, South West Region,
Department of Environment, Land Water and Planning, Cnr. Mair and Doveton Streets, Ballarat,
Vic. 3350, within seven days of the date of the carcass find.
* One form should be completed for each carcass found
** Please attach photo to this form
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1. INTRODUCTION
A Planning permit has been issued to construct a wind energy facility, to be known as Yendon
Wind Farm, of up to 38 wind turbines approximately 17 kilometres southeast of Ballarat.
The study area lies within the Corangamite Catchment and is part of the Victorian Volcanic
Plains bioregion. The site consists of mainly agricultural land, predominantly used for sheep
and cattle grazing as well as some cropping and recently established eucalypt plantations.
The proposed Yendon Wind Farm, under the entity Yendon Wind Farm Pty Ltd, sits within the
broader proposal of Lal Lal Wind Farm, under the entity Lal Lal Wind Farm Pty Ltd. The
Minister for Planning has issued a planning permit for the proposed Lal Lal Wind Farm
(Moorabool Planning Scheme, Permit No: PL-SP/05/0461/A) which effectively covers the
proposed Yendon Wind Farm.
Under condition 17 of this permit, a Bat and Bird Management Plan (BBMP) must be
prepared. This condition states that:
BMP must include:
a)

A statement of the objectives and overall strategy for managing and mitigating any
significant bird and bat strike arising from the wind energy facility operations.

b)

A monitoring program of at least two years duration from the commissioning of the
last turbine including surveys during the breeding and migratory seasons to
ascertain:
(i)
The presence, behaviour and movements of any Wedge-tailed Eagles, Brown
Falcons and Swamp Harriers, especially breeding pairs in the vicinity of the
wind energy facility
(ii)
The species, number, age, sex (if possible) and date of any bird or bat strikes
(iii)
Procedures for reporting of any bird and bat strikes to the Department of
Environment, Land Water and Planning (DELWP). Any bird strikes affecting the
priority species named in condition 19 [sic. = 17] (b)(i) must be reported to the
DELWP within 7 days of becoming aware of any strike
(iv)
Seasonal and yearly variation in the number of bird and bat strikes
(v)
The efficacy of searches for carcases of birds and bats, and, where practical,
information on the rate of removal of carcasses by scavengers, so that
correction factors can be determined to enable calculations of the total
number of mortalities.

(c)

Procedures for the regular removal of carrion (including livestock, native animals
and pest animals) likely to attract raptors to areas near wind turbines

(d)

Requirements for periodic reporting, within agreed timeframes of the findings of the
reporting to the Department of Environment, Land, Water and Planning;

(e)

Recommendations in relation to a mortality rate for specified species which would
trigger the requirement for responsive mitigation measures to be undertaken by the
proponent to the satisfaction of the Minister of Planning, and

(f)

Details of any responsive mitigation measures which may be implemented if the
trigger mortality rate for specified species is exceeded.
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This BBMP specifically covers the proposed Yendon Wind Farm and details objectives and
strategies that meet the requirements of this planning permit condition This management
plan is divided into the sections described below.
This section discusses the management objectives of the plan and provides a compliance
summary.
Section 2 describes the pre-construction monitoring programs.
Section 3 describes the post-construction monitoring programs and outlines a strategy for
reduction of risks to birds.

Section 4 details routine reporting to the Department of Environment. Land Water and
Planning (DEWLP) and training qualifications for personnel involved in carrying out surveys.
Section 5 documents what is considered to be an ecological significant impact and outlines
the response protocol for both threatened and non-threatened species
Section 6 outlines the purpose of mitigation and offsets and gives examples of potential
measures.
Section 7 provides an approximate timeline for surveys and reporting.
This plan has benefited from review of the AusWEA (2005) interim risk assessment standards
for birds, and it is framed based on guidance within the Commonwealth Environment
Protection and Heritage Cou
Draft (EPHC 2009).
This investigation was undertaken by a team from Brett Lane & Associates Pty Ltd (BL&A),
comprising Khalid Al-Dabbagh (Senior Zoologist), Peter Lansley (Senior Zoologist), Annabelle
Stewart (Senior Ecologist and Project Manager)
Project Manager) and Brett Lane (Principal Consultant).
Please note that this separate is based on the Bat and Avifauna Management Plan (hereafter
"BBMP") has been prepared by Brett Lane and Associates (BLA) in February 2013, Report No.
5150 (5.0). The BBMP was approved by the Department for Planning and Community
Development in letter CMIN046075 dated 21 March 2013.
1.1. Management Plan Aim and Objectives
The aim and objectives of this Bat and Bird Management Plan are considered in this section.
This plan aims to:
Ensure that unanticipated impacts on birds and bats, if any, from the proposed
Yendon Wind Farm are detected and strategies put in place to reduce them to
acceptable levels.
Based on the planning permit conditions, this plan adopts the following objectives:
To monitor the presence and behaviour of birds and bats and their mortality on wind
farm site.
To ascertain the impacts of the wind farm on three priority species, the Wedge-tailed
Eagle, Swamp Harrier and Brown Falcon;
To detail land management measures that will reduce the risk of bird and bat collision
with operating wind turbines; and
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To detail an investigation and reporting regime that responds any impact triggers on
bird and bat populations caused by operation of the wind farm, and that provides for
adaptive management to mitigate impacts, if required.

1.2. Compliance Summary
The following table (Table 1) indicates the sections of the BBMP that comply with the specific
conditions outlined in the Planning Permit (no. PL-SP/05/0461A). The conditions of the
permit have been abbreviated but their full and correct wording can be found in the
introduction section above.
Table 1: Sections within the BBMP that comply with the conditions of the Planning Permit for
Yendon Wind Farm.
Condition
number

Abbreviated condition details

BBMP
Section/s

17a

Statement of objectives and strategies for managing and mitigating
significant bird and bat strike

1.1, 5

17b

A monitoring program of bird and bat strikes including surveys during the
breeding and migratory seasons

3

17b (i)

Monitoring of Wedge-tailed Eagles, Brown Falcons and Swamp Harriers,
especially breeding pairs

3.2

17b (ii)

Species and number of bird and bat strikes

3.3

17b (iii)

Procedures for reporting of any bird/bat strikes to the DEWLP. Any priority
species must be reported to DEWLP within 7 days

17b (iv)

Seasonal and yearly variation in the number of bird/bat strikes

17b(v)

Efficacy of searches for carcasses and where practicable, information on
scavenger rates, so that the total number of mortalities can be corrected
for

3.3

17c

Procedures for regular removal of carcasses likely to attract raptors

3.6

17d

Periodic reporting to DEWLP within agreed timeframes

4

17e

Recommendations in relation to a mortality rate which would trigger
responsive mitigation measures to be undertaken to the satisfaction of the
Minister for Planning

5

17f

Details of any responsive mitigation measures

6

3, 4.1, 5
3

1.3. Site Description
The broader Lal Lal Wind Farm is located in central western Victoria, approximately centred
about the Lal Lal Township and 17-25 km southeast of Ballarat. The proposed wind farm lies
on granite ridges and plateaus at between 390 m and 530 m elevation. Most of the area
has been cleared of its original vegetation for agricultural development.
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The Yendon Wind Farm site forms the northern section of the Lal Lal Wind Farm and is located
between Yendon and Mt Egerton. This section is used for both cropping and grazing. There
are three permanent dams at least one hectare in extent, and several small stock watering
dams. There are areas of remnant treed vegetation here with a highly degraded understorey
and ground cover.
The Lal Lal State Forest represents the largest area of native vegetation in the wider region.
Other native vegetation in the region includes state forests and small remnant patches on
private land, as well as remnant vegetation along roads and streams. Individual trees in
paddocks are widespread in the region. The various remnant vegetation patches in the
surrounding landscape provide connectivity for more mobile fauna between the patches on
the wind farm site and the larger areas of native vegetation in the region.

The Yendon Wind Farm site contains several dams. One of these dams is about 2 3 hectares
in size and located near the homestead. This large dam contains areas of native aquatic
ha) in the
vegetation on its shores. The site also contains two others
north and north-western part of the site; both have little vegetation and attract few waterbirds.
In addition, a small number of other stock watering dams exist within the site. These stock
watering dams are very small, devoid of vegetation, unfenced and their margins have been
disturbed by trampling from stock.
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2. PRE-CONSTRUCTION MONITORING
Previous bird and bat investigations within the study area are described in this section,
together with recommended pre-construction monitoring activities for birds and bats.
2.1. Previous investigations
A number of fauna investigations have been undertaken since 2006 to document the
occurrence of bird and bat species over the entire Lal Lal Wind Farm site. Surveys were
undertaken at Yendon Wind Farm, the northern section of Lal Lal wind farm, and Elaine Wind
Farm, the southern section. The information collected contributes towards an understanding
of baseline bird and bat activity that may be affected by wind turbine development. This preconstruction data can then be compared to post-construction data to determine the impact
(if any) the proposed wind farm may be having on bird and bat usage of the wind farm site.
Pre-construction bird and bat investigations included:
Two bird utilisation surveys (BUS) at 12 survey points from the 21 - 30 November 2006
and 22 - 28 March 2007; seven points at Yendon and three points at Elaine, in addition
to two reference points;
A targeted owl survey (Powerful and Barking Owls) from the 28 - 30 November 2006; and
A bat survey from the 13th December 2007 - 3rd January 2008, using Anabat® ultrasonic
bat detection equipment at five sites.

These programs are briefly described in the following sections and have been described in
more detail in the report:
BL&A (2008). Proposed Lal Lal Wind Farm Flora and Fauna Investigations. Consultants
Report to West Wind Energy Pty Ltd. Report No. 6150 (3.5) prepared in February 2008.
2.1.1. Bird utilisation surveys
Methods

Two Bird Utilisation Surveys (BUS) were undertaken during late spring and early autumn,
which would have captured usage of the site by migratory species and the dispersal of
juvenile Wedge-tailed Eagles (BL&A 2008). The BUS were designed to generate data that
quantified bird usage of the two sections of Lal Lal Wind Farm site.
The standard fixed-point bird count method was used for each survey (AusWEA 2005), which
involved an observer stationed at a survey point for 15 minutes. During this period, all birds
observed within 200 metres were recorded. Species, number and flight height were
documented, with flight height being classified as below, at, or above rotor swept area height
(RSA height).
Rotor Swept Area (RSA) was 40
categories:

120 metres, and bird flight height was recorded in three

Category 1 = Below RSA height (<40m)
Category 2 = At RSA height (40

120m)

Category 3 = Above RSA height (>120m).
located on the proposed
Twelve survey points were establishe
wind farm site where wind turbines may be located (i.e. in cleared, elevated parts of the two
sections of the site), and two reference points, located in similar landscapes outside the
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boundaries of the proposed wind farm site. Seven of the impact points were located in the
Yendon section of the wind farm site (Figure 1), mostly on elevated ground, either on top of
or on the sides of hills and ridges, allowing a clear view of surrounding areas. The remaining
three impact points were located in the Elaine section of the wind farm site.
Survey points were counted at different times of the day to allow for differences in bird
movements and activity. Each survey was undertaken over five days which allowed survey
points to be counted eight times. This was sufficient to generate data with reasonable
statistical power for the purposes of establishing an effective baseline for monitoring change
due to wind farm operation.
In addition to the observations during formalised, fixed-point counts, incidental observations
of birds were also made while moving about the wind farm site. Emphasis was placed on
observing birds found on wetlands, dams and creeks and birds of prey (raptors) using the
wind farm site for foraging.
-After-Controldesign for monitoring the impacts of wind energy facilities on birds. This involves quantifying
bird utilisation at sites on the wind farm and at sites away from the wind farm in comparable
habitats, before and after development. This enables changes at the wind farm site to be
compared with more widespread changes in bird abundance in the landscape (e.g. in
response to drought or habitat change from year to year), represented by changes in bird
utilisation at these reference sites. In this way, the specific impacts of the wind farm can be
discerned from the impacts of more widespread changes in conditions for birds.
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Results

The bird utilisation survey found bird use to be comparable in species and numbers to similar
agricultural wind farm sites surveyed elsewhere in Victoria. Furthermore, the same mix of
farmland species was observed. The most abundant species at the impact points were:
Australian Magpie
Raven spp.
Common Starling
Skylark
Australian Shelduck.
The order of abundance was almost the same at the ten impact points, with magpies, ravens
or starlings being among the three most common resident farmland birds at most points. The
first four species in this list accounted for over 75 percent of the individual birds counted at
the impact points during the survey. The abundant species were, predictably, common
farmland birds, known to occur in farmland areas throughout southern Victoria and south
eastern South Australia.
The Australian Magpie was also the most common bird at the reference points. The next
most common species on the reference points, in order of abundance, were the European
Goldfinch, Common Starling, House Sparrow and European Greenfinch. The first four most
abundant bird species constituted more than 50 percent of the birds seen at the reference
points.
The diversity of birds flying at RSA height (40 120 m) was similar between the 10 impact
points. The most abundant species observed flying at RSA height throughout the study period
were:
Australian Shelduck
Raven spp.
Tree Martin
Skylark.
These four species accounted for over 85 percent of individual birds observed at RSA height.
The most abundant bird species flying at RSA height were common farmland birds, most of
which commonly move in flocks.
Small numbers of birds of prey and waterbirds were observed on the site. A pair of Wedgetailed Eagles includes the site within its usual home range, with individuals occasionally
passing over the wind farm at comparatively low rates compared with many sites elsewhere
in Victoria and South Australia. The Wedge-tailed Eagle and Brown Falcon were the most
common raptors on the site, with five sightings during the point surveys. Of these, a higher
proportion of Wedge-tailed Eagles (80%) were flying at RSA height. These two species were
the only raptors observed in the autumn point counts. The second most abundant raptor was
the Swamp Harrier, with three sightings in spring, one of which was at RSA height. The
remaining three raptors were seen once each, all below RSA height.
A pair of Brolgas was seen during the initial site survey in October 2006 but none were seen
in subsequent, more intensive site observations. Small numbers of threatened duck species
occur on the larger dams in the Yendon section of the site but none were seen flying over
areas where wind turbines will be placed.
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The waterbirds at the Yendon Wind Farm fall into one of two categories:
Those seen on the larger dams, and
Those observed moving during the formal bird utilization survey.
The Yendon Wind Farm contained one large dam, two moderately sized dams, and a number
of small, stock watering dams. The large dam is located near the homestead and contains
areas of native aquatic vegetation on its shores. The two moderately sized dams were mainly
in the northern part of the site and contained less aquatic vegetation compared with the large
dam. The stock watering dams were small, devoid of aquatic vegetation and did not attract
many waterbirds.
The large dam, and to a lesser extent, the two moderate-sized dams attracted waterbirds.
Most of these birds did not move outside its shores. A watch at dawn and dusk of the large
dam during spring did not reveal any mass movements of waterbirds in and out of the dam,
except for movements of a small number of the Australian Shelduck, Grey Teal, Pacific Black
Duck and Chestnut Teal. No significant movements of waterbirds were observed at this time,
indicating that waterbirds were not moving into the larger dams in the area to roost for the
night from outlying, smaller habitats. In autumn few waterbird movements were noticed with
the exception of Australian Shelducks.
The waterbirds of the dams comprised common birds usually found in such habitats,
especially those with fringing vegetation. Four of the duck species found on the large main
dam were threatened species under the Victorian State threatened species list, including
Blue-billed Duck, Hardhead, Australian Shoveler and Freckled Duck. These species of ducks
were not seen to move away from the large dam near the homestead on the Yendon Wind
Farm.
2.1.2. Targeted owl survey
A targeted survey for the Powerful Owl and the Barking Owl was conducted in late November
2006. The two species had previously been recorded in a 10 km radius of the wind farm.
Owls were surveyed over two nights at six wooded locations using the following techniques:
Call playback, spotlighting and prey density surveys conducted in the evenings; and
Assessment of habitat suitability for owl species, in particular the presence of suitable
nesting and roosting trees (hollow bearing large trees and mature Eucalyptus spp.).
Weather conditions during the survey were fine, windless, with mild to hot temperatures
during the day and cool temperatures in the evenings.
A total of six call playback sites were surveyed within the remnant woodlands of the wind
farm. The six sites were all in the northern and north-western part of the Yendon section of
the wind farm, where most of the remnant woodlands occurred. The exact location of the
playback sites is shown in Figure 1.
At each location, 15 minutes were spent listening, to detect individuals calling voluntarily. A
Powerful Owl call was then played through a megaphone for three minutes, followed by a 15minute listening period. Then another three minutes of Barking Owl calls were played followed
by another 15-minute listening period. This was repeated once again and followed by 15
minutes of spotlighting of the surrounding area. This technique is very similar to that used by
Soderquist et al. (2002) in their survey of Powerful Owl in the Box Ironbark woodlands of
Victoria.
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In addition to the above call playback sites, six sites were sampled for the presence and
-dwelling mammals such as possums and gliders.
These sites were selected in woodland remnants on the wind farm site and centred on the
call playback sites (Figure 1). At each site, a transect measuring 100 metres by 50 metres
was walked and searched. Transects were randomly orientated, but chosen to represent the
main wooded parts of the wind farm site.
Patches of possible owl habitat inside the proposed wind farm site were also assessed for
suitability through a qualitative evaluation of the number of hollow bearing large and mature
eucalyptus trees.
Neither Powerful Owls nor Barking Owls were seen or heard on the wind farm site during the
surveys. A small number of other nocturnal birds were recorded, including the Southern
Boobook and the Australian Owlet-Nightjar.
The results of the survey suggested that habitat suitability was low, with very few suitable tree
hollows for nesting. Prey densities were also low and were estimated to be 1.6 animals per
hectare (Common Brushtail Possum). Based on these results, collision risk for large forest
owls was considered to be low.
Impacts to Powerful Owl and Barking Owl from the proposed wind farm are highly unlikely to
be significant, therefore specific monitoring for these species is not warranted. The proposed
BUS and carcass searches detailed in section 3 are considered sufficient for monitoring
purposes. Should these surveys show that threatened owls are affected by the wind farm, a
protocol for species-specific monitoring should be adopted (section 5).
2.1.3. Bat surveying
A bat survey was undertaken within the proposed Yendon Wind Farm site from 13 th December
2007 - 3rd January 2008. Anabat® ultrasonic bat detectors were set up at five sites that
represented the variety of habitats on the wind farm.
During the bat utilisation survey nine species or species complexes were recorded (Table 2).
The
All species were common and widespread with
nine bat species varied in their activity, as measured by number of calls produced per night.
Chocolate Wattle Bat, Southern Freetail Bat, Southern Forest Bat and Little Forest Bat were
more active than other species and therefore could be considered to be more abundant on
the wind farm site. These species were also active on several nights of recordings, particularly
at site 5, compared with the remaining bat species, which were active on some of the nights.
Numbers of bat calls recorded per site per night varied from 6.4 at site 1 to 268.6 at site 5.
Differences in bat activity between sites were probably due to the habitat preferences of bats.
Site 1 was in an open paddock without trees compared to site 5 which was part of remnant
woodland. The findings support that of previous studies which found that bats in Australia
prefer wooded and riparian areas over cleared areas without trees, both for foraging and
roosting (Lumsden 2004).
Due to the placement of turbines in open areas, impacts on bats from the wind farm are
unlikely to be significant. However, the planning permit condition calls for them to be
monitored, which will be implemented via carcass searches (section 3.3).
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Table 2. The distribution of calls and activity level of bats recorded from recording sites at the
Yendon Wind Farm.
Species Recorded
Chalinolobus gouldii
Chalinolobus morio
Mormopterus sp.4
Nyctophilus sp
Scotorepens orion
Tadarida australis
Vepadelus darlingtoni
Vepadelus regulus
Vepadelus vulturnus
Number species recorded at site
Number of survey nights
Overall average/all species combined

1
0.7
0.0
2.6
0.1
0.0
0.3
0.7
1.3
0.7
7
7
6.4

Average calls/night recorded at sites
3
4
0.8
0.4
5.8
0.0
6.8
2.4
8.1
0.6
1.4
0.0
1.0
2.8
1.8
1.6
4.5
5.0
7.1
1.8
9
7
8
8
37.1
14.5

5
11.6
40.0
45.7
8.0
18.3
7.7
17.4
96.1
23.7
9
7
268.6
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3. POST-CONSTRUCTION UTILISATION AND MORTALITY DETECTION PROGRAM
This section of the plan describes the objectives and methods of the post construction
utilisation and mortality detection program, to be undertaken once operations commence at
Yendon Wind Farm. Monitoring activities are described below and include:
Bird utilisation surveys (section 3.1);
Priority species monitoring (section 3.2); and
Mortality monitoring, including scavenger and searcher efficiency trials (section 3.3);
This section also includes a procedure for incidental finds of carcasses by wind farm
personnel (section 3.4), an injured bird and bat protocol (section 3.5) and bird risk reduction
measures (section 3.6).
The program will be conducted for a period of two years, with an annual report prepared at
the end of each year. Post construction monitoring will commence at Yendon Wind Farm upon
the commissioning of the last turbine at that site.
During the two years of monitoring, scavenger and observer efficiency trial would be
conducted, DELWP will be notified by the project site manager at least five working days
before surveys to enable staff to observe if desired.
3.1. Bird utilisation surveys
Bird utilisation surveys will commence after operations begin and are described below.
Surveys will be undertaken during late spring and early autumn (the first survey being at
approximately the same time of year as pre-construction bird utilisation surveys);
Surveys will be undertaken at the same survey points and reference points used in the
pre-construction surveys (Figure 1), using the same methodology; and
Bird flight height recording during these surveys would follow the latest recommended
and approved turbine specifications (BL&A 2016).
At this stage, it is assumed that the methods described here will be repeated for a second
year, subject to any recommended refinements and the outcomes of a review meeting with
DEWLP and the Responsible Authority.
The BUS will provide a context for the carcass searches and elucidate the indirect effects of
the wind farm on bird use of the site.
3.2. Priority species monitoring
Three birds of prey have been identified as priority species at Yendon Wind Farm including
Wedge-tailed Eagle (Aquila audax), Swamp Harrier (Circus approximans) and Brown Falcon
(Falco berigora).
In Victoria, these three species generally breed in spring (Swamp Harrier - September to early
January; Wedge-tailed Eagle - July to January: Brown Falcon - August to October) (Emison et
al. 1987; Marchant and Higgins 1993; Olsen 2005).
A targeted survey for the above birds of prey is recommended twice annually in spring and
late summer/autumn:
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3.2.1. Field method for raptor surveys
A targeted survey will be undertaken of the Wedge-tailed Eagle and the other two priority
species inhabiting the Yendon Wind Farm project site. The purpose of this investigation is to
ascertain whether the proposed wind farm site was subject to high levels of raptor usage
across the site.
A preliminary investigation during the previous BUS studies (November 2006 and March
2007, BL&A 2008) found that raptors use of the wind farm site, particularly that of the
Wedge-tailed Eagle was very low compared to other wind farms in the area.
The raptor survey would be undertaken during spring when the raptors are engaged in
breeding, and in autumn when young are recruited to the population and still accompanying
their parents. At this stage, it is assumed that the methods described here might be repeated
for a second year, subject to any recommended refinements and the outcomes of a review
meeting with DEWLP and the Responsible Authority.
The survey would be based on two exercises, described below.
Fixed point surveys would be undertaken that included counting raptors from fixed
locations for a period of 20 minutes each. All of the original BUS observation points (7 at
Yendon; BL & A 2008) will be visited two times each during four days of field observations.
Points were selected in areas that provided maximum visibility to ridges, and valleys (see
Figure 1). At each observation point, the area will be scanned with binoculars to a
maximum distance of 500 metres from the observer. The observation points are marked
with a Global Positioning System (GPS) and the location of any Wedge-tailed Eagles
sighted in the 20-minute period would be recorded on a topographic map.
A roaming survey will also be undertaken while travelling by car between the observation
points and surveying all sections of the proposed wind farm site. Incidental sightings of
Wedge-tailed Eagles will also be recorded on topographic maps
Data that will be recorded included:
o Species, number, age and sex (if known) of all raptors
o Date and time of day
o Time and duration of flight
o Number of birds
o Direction of flight
o Height above ground
o Flight behaviour of the bird (e.g. direct flight, circling, soaring, hovering; chasing
prey etc.) or if perched, whether in tree, on fence post or ground etc.)
o Observed signs of breeding (e.g. display flights, other courtship or carrying nest
material) which may provide insight into whether or not these species are nesting
close to the wind farm
o Any interaction with wind turbines
o Prevailing environmental conditions (e.g. ambient temperature, wind strength and
direction, cloud cover, sunshine, rain, fog/visibility etc.).
o If necessary, these data can later be used for input into a spatially specific collision
risk model.
During targeted surveys, in the breeding season will be conducted in areas where potential
nesting activity may be occurring, i.e. individuals or pairs repeatedly sighted in a specific area,
targeted searches for nests of these species will be undertaken in areas of suitable habitat.
For each potential nesting area, a 20-minute search of location where raptors were recorded
(up to 2 hectares) will be undertaken. Specific potential targets for searches include the
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Swamp Harrier which nests in wetland vegetation such as reeds and bulrushes (Marchant
and Higgins 1993), while Wedge-tailed Eagle and Brown Falcon tend to nest in trees or
structures such as power poles. In addition, suitable sites within 800 metres of turbines
would be searched. Details of any nests found will be recorded, such as co-ordinates, nest
position (height above ground, species of tree, etc.). The distance of the nest to turbines will
also be recorded as will the interactions of the breeding birds and young with wind turbines.
Additional incidental sightings would also be reported during each of the monthly carcass
search survey, recording the same data as in the targeted survey above. All priority species
data will be entered onto an incidental raptor sighting log sheet to be used on each survey of
the wind farm by the observer.
If one of the three priority raptor species collide with a wind turbine, details are to be
documented on a carcass search data-sheet as per the procedure in section 3.3.2 of this
Plan. As per planning permit condition 17 b (iii), DEWLP and Responsible Authority will be
informed of the details within seven (7) days of the collision becoming known (section 5) and
procedures outlined in Condition 19 b (i) will be implemented.
3.3. Mortality monitoring
The purpose of detecting mortality is to determine the actual impact of the proposed wind
farm on the regional aerial fauna (e.g. number of deaths per year). Mortality may arise from
direct (e.g. collision) or indirect (e.g. barotrauma) interactions with turbines. Mortality is
defined as any dead bird or bat detected throughout the wind farm footprint during scheduled
surveys, carrion searches and incidental finds. Direct or indirect impacts to birds and bats
from wind turbines will be monitored through a rigorous carcass-search program for a twoyear period after operations commence.
It is assumed that any intact dead bird or bat or feather/bat fur spot, detected beneath a
turbine has died as a result of collision or interaction with a turbine, unless there are obvious
signs of another cause of death (e.g. shot).
The mortality monitoring also aims to detect patterns (e.g. peak times) as a basis for
determining any significant impacts and informing adaptive mitigation. In addition, there are
three species that have been highlighted by DEWLP as priority species; Wedge-tailed Eagle,
Swamp Harrier and Brown Falcon. The search protocol has been designed to optimally detect
these species and smaller bat species, but will also record any other species that have fatally
collided with turbines. The consistent application of this protocol will ensure that statistically
robust, spatially and temporally consistent data on all bird and bat mortality is collected.
To provide accurate mortality rates it is essential that the program is scientifically and
statistically robust. A number of factors can affect mortality rates and must be measured and
included in any estimate of overall mortality rates. A scavenged carcass may increase the
variability in mortality rate estimates and thus carcasses will be assessed for possible
scavenging and rates will be estimated from experimental trials. Human detectability of
carcasses is also a potential confounding variable and protocols have been developed to
control or incorporate this factor. Before the searching begins the turbines selected for
searching will be surveyed for existing carcasses. If carcasses are found they may be retained
for use in later scavenger/detectability trials.
The following sections outline:
Turbine selection: how the wind turbines will be selected for a search
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Search protocol: the size of area beneath turbines to be searched and how this will be
done
Scavenger rates and trials: definition of scavenging and how experimental trials will be
conducted
Detectability: definition of detectability and the experimental trial methodology
Analysis: general outline of how the data will be analysed.
3.3.1. Turbine section
The target population are the turbines themselves and the sample population will be one-half
of the entire turbine number. Nineteen turbines will be randomly selected from Yendon
turbines, and the same turbines searched each month. The random sampling is the most
statistically appropriate approach because there is no known or foreseeable reason why any
turbine would kill more birds or bats than another turbine, given the uniform habitats and
environmental conditions on the wind farm.
There are several conditions that will apply so that the mortality rates from the sample
population can be scaled up to the entire site. These are:
1. Each turbine has an equal chance of being selected for the searches (randomly
selected by number generation table);
2. Once the turbines have been selected, the selection will not change.
3. Each turbine that is selected for the searches will have the following meta-information
recorded:
o Location (easting, northing),
o Location and curvature of chain,
o Distance and identification of nearest turbine,
o Local vegetation and distance to any relevant vegetation/habitat.

3.3.2. Search protocol
Yendon Wind Farm will advise DEWLP of upcoming carcass searches, scavenger trials and
detectability trials within five working days of them beginning, to enable staff to observe if
desired.
The search area beneath each turbine has been determined to best detect the larger priority
avian species and smaller bat carcasses. However, the search area will also detect any other
bird or bat likely to collide with turbines. The turbines considered for Yendon Wind Farm will
be with a minimum RSA height of 20 metres and
and a rotor diameter of 141 metres. A circle search zone surrounding the turbine will be
uploaded onto a GPS. The inner core zone targets the detection of the bat and small bird
species. In the inner zone, circular transects are spaced at 4 m and carried out up to 60 m.
A GPS will be used to measure the distance from turbine to the transect line. Nearly all
microbats, and the majority of small to medium birds are expected to be found in this inner
zone (based on the Hull and Muir model, 2010, BL&A; unpubl.).
The outer zone will aim at detecting the much larger bodied birds (e.g. Wedge-tailed Eagle)
but also medium-sized birds. Circular transects are spaced at 12 m and carried out from the
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edge of the inner zone out to 120 m and a GPS will be used to measure the distance from
turbine to the transect line. This transect spacing and total search area will be ample to
detect the priority species and are based on previous studies (e.g. Arnett et al. 2005, Hull
and Muir 2010). All of the search area (4.5 hectares) will be traversed each month. The order
of turbines searched will be randomized.
The total distance walked by a searcher within the inner and outer core zone will be 2.8 km
for each zone. The observer will walk in circular transects and .a GPS will be used to measure
the distance from turbine to the transect line. . To ensure that all other possible confounding
variables are controlled, searcher behaviour will be standardised (i.e. clothing, speed).
. The searcher will also set up temporary visible markers where ground cover warrants it at
the permanent search transect end marker so that a line of sight is always possible along the
transect. Survey route tracks will be recorded on the GPS and this data will be provided to
DEWLP as shapefiles as part of the overall data submission.

12 m transects

4 m transects
60 m

60 m

INNER ZONE

OUTER ZONE

Figure 2: Carcass search zone for turbines

In the event that significant numbers of bats are found in the first year of carcass searches,
inner zone, undertaken two to three nights following the first sea
This will provide information on how often
carcasses appear under turbines (or age of carcass) and reduce the likelihood that bat
carcasses are scavenged (and missed) between searches. If required, the pulse search
regime will be undertaken during high bat activity from February to April.
Any person carrying out carcass searches will be trained and supervised by a qualified
ecologist who is familiar with the techniques. Further details on their qualifications and
training can be found in section 4.2
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Carcass detection protocol:

If a carcass is detected the following variables will be recorded (see Appendix 1):
GPS position, distance and compass bearing of the carcass from the wind turbine tower;
Substrate and vegetation, particularly if it was found on a track or hard-stand area without
vegetation as this may assist in quantifying the number of carcasses not found in areas
where ground cover makes carcasses less visible;
Species, age, number, sex (if possible) signs of injury and estimated date of strike; and
Weather, visibility, maintenance to the turbine and any other factors that may affect
carcass discovery.
Mortality data sheets will be stored by the proponent or assigned technical experts and
will form the basis for future analysis and calculations of annual mortality.
The following procedure will be followed when handling carcasses:
Carcass to be removed from the site to avoid re-counting;
Carcass will be handled by personnel wearing rubber gloves, packed into a plastic bag,
wrapped in newspaper and put into a second plastic bag;
The carcass will be clearly labelled to ensure that its origin can be traced at a later date,
if required;
Carcass to be transferred to a freezer at the site office for storage so a second opinion on
the species identity may be sought if necessary and for use in scavenger and/or
detectability trials;
Stored carcasses will be made available to DEWLP staff members to view upon request.
The relevant statutory planner from DEWLP (Ballarat) will be provided with a copy of the
completed carcass search data-sheet for all recorded carcasses within seven days. It will be
necessary for the wind farm operator to obtain from the DELWP a permit under the state
Wildlife Act 1975 to handle and keep native wildlife (even dead wildlife) as part of the
monitoring program. An application for this permit will be submitted in a timely manner to
ensure approval has been obtained prior to commissioning of the turbines.
Any carcasses not required for searcher efficiency and scavenger trials will be retained for 12
months and made available to DEWLP prior to disposal, should they be interested in acquiring
them.
3.3.3. Scavenger rates and trials
It will be important to ascertain the rate at which carcasses are removed by scavengers.
These can include ground-based animals, such as foxes and rats, as well as aerial scavengers
such as birds of prey and ravens. The scavenger trial described below is designed to
ascertain the scavenging rate, usually expressed as an average carcass duration in the field.
This assists greatly in interpreting the results of carcass searches.
The interpretation of carcass search results, including the design of the search program,
scavenger trials and detectability trials (see Section 3.3.6) are determined by statistical
considerations. In developing the methods for this plan, advice has been sought from
Symbolix Pty Ltd, who provided a statistical report for this plan (Symbolix 2012a). The points
in this report and in relation to practical considerations that are relevant and that have
informed the design of the trials below are listed here.

Page | 19

APPROVED FOR THE
MINISTER FOR PLANNING
SHEET 60Yendon
OF 80 Wind Farm Bat and Avifauna Management Plan

Report No. 6150 (12.2)

Very few carcasses are found under wind turbines in Australia compared with Northern
Hemisphere wind farms (i.e. less than half the number in the Northern Hemisphere based
on BL&A data across a number of wind farms);
Carcasses of a suitable range of sizes for scavenger and detectability trials are difficult to
source and usually involve a combination of carcasses found under turbines and those
found along roads. It is illegal to source un-cleaned carcasses from poultry producers.
For statistical reasons, it is likely to be very difficult to determine more than the grossest
of differences in scavenging rate or detectability across the year and there is no evidence
in the literature for significant differences across seasons in scavenger activity.
We know that detectability will be easier in short grass in the dry time of the years
compared to in longer grass in the wet time of the year.
Symbolix (2012a) provides a more detailed discussion of how the methods described herein
have been developed.
An intact carcass will be defined as a carcass that does not appear to have been scavenged
by a vertebrate predator. Carcasses that have decomposed due to insect activity or weather
exposure remain in the landscape for a very long time and it is highly unlikely that these
carcasses would have been missed during searches. A partially eaten carcass will be any
skeletal or flesh remains found. Feather and fur spots will be defined by their presence and
the absence of any remains. Intact or partial carcasses and feather/fur spots will all be
(section 3.3.2). A feather spot is
defined as being a cluster of five or more feathers.
Scavenger trials will be undertaken twice per year in the two years of post-construction
monitoring. They will be undertaken once when the grass is long and once when the grass is
short. Based on our experience, grass is expected to be longest in late spring (most probably
November), following rainfall and higher temperatures. Grass is expected to be short during
the colder months of winter (July), or when stock have been grazing an area. The actual month
of scavenger trials will be based on grass growth at the time. As detailed in section 4.2, any
person undertaking scavenger trials will be trained and supervised by a qualified ecologist
who is familiar with the techniques. The qualified ecologist will be responsible for overseeing
the trials and selecting location and type of carcass to be used in the trials.
Scavenger trials

Scavenger trials will be undertaken to determine the probability of scavenge loss at a given
time, and the nature of scavenge removal (e.g. an early peak in activity, or activity that peaks
after carcasses have been in place for a period of time). The search area will be the same as
in the search protocol (above) and will be located under operating turbines. Turbines used
for scavenger trials will be the same as those used for mortality searches and will be selected
based on the random selection process outlined in section 3.3.1.
To determine the scavenge rates on birds and bats, two size categories of carcasses will be
used. Where carcasses of the species of concern cannot be found, a similar sized substitute
will be used. Carcass substitutes will be a similar size and colouration to birds and bats that
would have ideally been used for the trials. Indian Mynas have been used in a number of
trials. In addition, mice with dark pigmentation are used as a substitute for bats.
Ten carcasses of each size category will be used during each scavenger trial, or 20 per year
per size category (Table 3). This is expected to generate estimates of average carcass
duration with relative standard error of 25-30% per trial, or 20% annually (Symbolix 2012a,
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Figure 2). After two years (40 carcasses) the relative standard error on the estimate will have
reduced to 15%.

Table 3: Number of carcasses for the scavenger trials.

carcasses

Small (bat and birds)

Large (e.g. WTE)

10

10

The trials will be conducted at the same randomly-selected turbine sites as mortality
searches. The carcasses would be placed early in the morning under 10 randomly selected
turbines out of the 19 turbines searched regularly every month. One or two carcasses are
usually place under each of the selected turbines. Carcasses would then be searched daily
for the first five days, then follow the sequence in Table 5 until they disappear or at the end
of 30 days.
Table 4: Scavenger trial search timetable
Day (Time)
Day 1: Morning
Day 2: Morning
Day 3: Anytime
Day 4: Anytime
Day 5: Anytime
Day 7: Anytime
Day 9: Anytime
Day 12: Anytime
Day 15: Anytime
Day 18: Anytime
Day 21: Anytime
Day 24: Anytime
Day 27: Anytime
Day 30: Anytime

Additional procedures for scavenger trials are provided below:
The timing of searches is based on experience at a number of other wind farms (BL&A
unpublished records) where scavenger trials have been undertaken that show almost all
carcasses have been scavenged after five to ten days. More frequent monitoring than
that proposed herein will not significantly affect consideration of scavenging and its
impact on mortality estimates (see Symbolix 2012b for detailed explanation).
The monitoring will be terminated after 30 days, after which the remaining carcasses will
be removed, or until all carcasses have been scavenged (experience suggests that most
carcasses disappear within five to ten days).
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Native birds (collected from road-kills before the monitoring begins) and bat carcasses (if
available) will be obtained for use in the scavenger trial. Where carcasses of the species
of concern cannot be found, a similar sized and colouration substitute will be used.
Carcasses used should be relatively fresh, not show signs of substantial deterioration,
e.g. maggots or desiccated, and should be intact.
Latex gloves will be worn at all times while handling carcasses to minimise contact with
human scent, which may alter predator responses around carrion and to minimise
disease risk to the handler.
At each trial site, one carcass (or more) will be placed randomly within a 120-metre radius
search area around the turbine. Carcasses will be thrown in the air and allowed to land
on the ground to simulate at least some of the fall and allow the potential ruffling of
feathers.
Carcasses used in the trial will have their coordinates recorded to ensure that they are
not confused with an actual fatality found under a turbine during the trial searches.
Carcasses will also be discreetly marked in case they are relocated elsewhere within the
wind farm by scavengers.
Notes will be taken on evidence remaining at sites where carcasses have been scavenged
(e.g. scavenger scats, bones, feather[s], animal parts and type of scavenging, if visible,
such as tearing, pecking, complete removal of carcass, partial removal of carcass, bird or
mammal predator evidence) (Appendix 1).
Notes will be taken on the state of remaining carcasses each search day.
The scavengers that are likely to be present (and of concern) on the wind farm site fall into
two broad categories: visual and olfactory. The visual are usually raptors and corvids and
these will detect carcasses in almost any vegetation (as long as they can access it) as they
are rapid onset scavengers that will monitor the area for movement and once they see the
animal fall will detect its location regardless of vegetation. Olfactory scavengers, including
without the use of visual cues.
Previous studies have found that Red Foxes are reliant on rabbits and carrion in agricultural
and forested areas (e.g. Brunner et al. 1975, Catling 1988, Molsher et al. 2000). Feral cats
show little but uniform use of carrion throughout the year, whereas fox prey type is dependent
on availability (Catling 1988). Catling (1988) found that foxes ate more carrion in
winter/spring compared to summer/autumn as rabbit availability dropped. However, Molsher
et al. (2000) found that there was no overall significant difference between seasons for
carrion use. Seasonal differences only occurred in other prey types (not carrion), such as
lambs, invertebrates and reptiles, as these are only available at certain times of the year.
Therefore the repeated scavenger trial is designed to account for this occasional
winter/spring increase in carrion use. Foxes will be the dominant scavenger on-site, raptor
and corvids are unlikely to scavenge to the same extent and their use of the site is likely to
be seasonally uniform.
The number of carcasses per category is based on obtaining a reasonable level of statistical
confidence in the average scavenge time calculated, as reflected in software requirements
for current mortality estimation programs, and also on wanting to minimise the number of
carcasses used. Large numbers of carcasses (e.g. on-site, road-kill) are difficult to obtain and
it may be very complicated to find alternative sources (e.g. farmed and culled animals). It is
also possible that large numbers of carcasses, more size categories and more trials may
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attract more scavengers to the area. Raptors are more susceptible to collision when preying
on carrion beneath turbines. However it is necessary to conduct these trials under turbines
as some scavengers may alter their behaviour in response to the turbines. Additionally,
previous studies (e.g. Molsher et al. 2000) have shown that fox prey use is related to
availability and therefore more foxes may be attracted to the area (i.e. sourced from
surrounding areas). Fox reproductive success is limited by prey availability and hence any
increase in carrion availability may increase the number of cubs produced in later seasons.
The final scavenger trial herein is therefore a necessary compromise between high numbers
of trials and practicality.
3.3.4. Searcher efficiency trial
These trials aim to determine the likelihood that a searcher will detect an existing carcass,
given the prescribed search pattern. All searchers who participate in regular monthly
monitoring must take part in the efficiency trials to enable correctional factors to be applied
to the final mortality estimates. Therefore, it is recommended that the number of searchers
used be minimal and personnel constant.
These trials are based on the 4 and 12 m transects being walked by searchers. In accordance
with the overall aim of the mortality surveys we will be testing the detectability of the two size
categories of the species of concern. However, this will also broadly encompass all birds and
bats that may occur on-site. In addition, as humans are reliant on visual cues to determine
carcass location, we will compare two visibility categories of long and short grass.
Detectability trials will be undertaken twice per year, concurrently with scavenger trials once
when the grass is long (expected to be around November) and once when the grass is short
(expected to be around July). The actual month of trials will be determined on grass growth
at the time. Any person undertaking mortality searches will participate in the detectability
trials. Trials will be initiated and supervised by a qualified ecologist who is familiar with the
technique and the training for observers mentioned in section 4.2 will ensure that all trials
are undertaken as required.
Power analysis indicates that only relatively large seasonal changes in detection (~20% or
more) will be resolvable from normal background variation. To produce a distinct average
detectability for four seasons could require over 100 carcasses per size class, which is
logistically unfeasible and likely to begin to influence the number of scavengers onsite. For
this reason, we proscribe sampling the greatest change in vegetation cover, using a number
of trials that is logistically manageable (Table 5).
Statistical confidence analysis (Symbolix 2012a) indicates that this will result in a reasonably
precise detectability estimate after one year, and optimal precision after two.
Table 5: Detectability trials given two factors of size and visibility
Small (bat and birds)

Large (large bird)

Long grass

10

10

Short grass

10

10

To account for individual observer variability, each of the searchers will be involved in the
trials and this variable will then be incorporated into later statistical analyses. Any model of
average detectability must investigate and report on observer effect as a factor or random
effect. Using proposed turbine locations (this design can be conducted before the actual
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turbine is operating) all small and 25% of the large carcasses will be placed within the 60 m
zone. The remaining carcasses will be distributed though the outer zone. Trials will be
performed as per the mortality search protocol. Carcasses will be thrown in the air and
allowed to land on the ground to simulate at least some of the fall and allow the potential
ruffling of feathers. The total number of carcasses will be at least the values of Table 5.
The controller of the carcasses will note the placement of carcasses (GPS). Searchers will not
searchers are unaware they are undertaking a trial. Substitute carcasses will have to be used,
such as mice or bought turkeys and therefore it would be impossible to conduct a genuine
blind trial .
There is no reason to suspect that searchers will be anything less than vigilant and alert so a
placebo effect need not be countered. Notwithstanding this, to overcome possible
differences in searcher vigilance in response to a detectability trial, they will not be informed
that the trial is being undertaken, or how many trials or carcasses are involved. Wind farm
personnel will also place a small number of carcasses in some search areas outside the
during actual trials. This aspect of the trial will be covered in the training of the carcass
controller by the qualified ecologist (see section 4.2).
If sufficient carcasses cannot be sought, stuffed, realistic-looking artificial substitutes may be
used. Is it not essential to use real carcasses as long as the substitutes appear similar once
on the ground. Humans are entirely visual searchers (i.e. olfactory senses not adequate) and
therefore artificial substitutes would satisfy this requirement. Additionally, the artificial
substitutes will not attract scavengers and should not increase the likelihood of raptor
collisions and the number of introduced predators on-site. As these trials can be undertaken
separately from scavenger trials, artificial substitutes may be ideal (i.e. mice substitutes for
bats).
Five days prior to commencing the searches, the proponent will notify DEWLP of the actual
timeline of all experimental trials (searches, scavenger and detectability) so that DEWLP have
the opportunity to observe the trials.
3.3.5. Analysis and data limitations
All data will be analysed to provide the average, standard error (variability) and range (of the
study turbine population). The data from the scavenger and detectability trials will be
analysed using relevant techniques based on GLM (Generalised Linear Modelling) and
(censored) Survival Analysis. Censored measurements are only partially known, such as the
exact time of mortality or the exact time to scavenge loss (see, for example, Kaplan & Meier
(1958)). In addition to providing mortality estimates, this analysis will determine if any of the
factors are significant and their inclusion pertinent and required.
It is difficult to provide the actual format (e.g. fatalities/turbine/year) of the results, in this
current BBMP, as it is subject to the results of the experimental trials and the variability of
the data. As we cannot predict the results (and have no pilot studies), we are only able to
state that they will be reported in a way that gives as much information as possible but with
an accurate interpretation of the data. As stated above we will be able to provide the number,
average, standard errors and other basic statistics of recorded fatalities per study population
for the sampling time/effort, but we are uncertain whether this data can be generalized to a
larger population. All species carcass data will be analysed and presented with speciesspecific information.
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DELWP requires raw data georeferenced and time stamped with metadata describing detail
of the data pertinent to the question and analysis. All data analysis will be undertaken by a
qualified statistician who is familiar with the proposed techniques and is to provide findings
in a letter to be attached to the annual report.
3.3.6. Mortality estimation
Statistically robust mortality projections will be established for the entire wind farm site. It is
acknowledged that this is a current and dynamic aspect of research and that the outcomes
from such programs may be equally dynamic and so offer little potential for compliance
monitoring at this stage.
Due to the rapidly advancing techniques, the adherence to meta-data collections (data about
the underlying data) is paramount, as are correct, statistically valid processes in the analysis
of the data. Mortality estimates will be targeted at priority species. The seasonal and annual
mortality (if applicable) of each size group detected will also be estimated, if feasible. Turbine
operational times will also be considered in mortality estimates.
To be a statistically robust estimate, all protocols will be unbiased and controlled. If these
conditions are met then the results can be generalised to other sites within Victoria and any
information gained may be applicable (possibly with some caveats that can be determined
from the process itself) to other developments.
Current mortality estimates require the following:
Sampling protocol (to enable generality and scaling up to site-wide estimate): Section
3.3.1;
Search protocol (to collect the raw data in a consistent fashion compatible with the two
protocols above): Section 3.3.2; and
Modelling protocol (to account for losses): Sections 3.3.3, 3.3.4, 3.3.5 and statistical
modelling.
The projected mortality rate will be generated through modeling the scavenger losses,
detectability, proportion of turbines searched and number of carcasses recorded. Currently,
the most appropriate model is that of Huso (2010), however, prior to the finalization of the
whole of wind farm mortality estimate, agreement will be reached with DELWP and the
peer reviewed
It is unnecessary for the purposes of the BBMP to detail the analysis process, which should
be flexible and respond to specifics of the data collected. However the basic premise of these
approaches is to calculate the expected counts of carcasses, accounting for modeled losses
(both scavenger and detection) and to account for sampling fraction, stratification and to
produce an estimate wind farm mortality.
Due to the intensive data load required, this will be done for the priority species and those
other species detected (i.e. carcasses) that fall into the large bird and micro-bat categories.
Finally, as the analysis process needs to be flexible and respond to the data collected, it is
not possible to predict the format of the results (e.g. estimated fatality/turbine/year).
3.4. Incidental carcass finds
From time to time, wind farm personnel may find bird or bat carcasses under turbines in the
course of their routine duties. In this case, the procedure below would apply.
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Over the operational life of the wind farm, the site manager will immediately be informed and,
for each carcass, will ensure that:
The GPS position is recorded;
The distance and compass bearing of the carcass from the wind turbine tower base is
measured and recorded;
The carcass is removed from the site to avoid re-counting;
The carcass is handled by trained personnel wearing rubber gloves, packed into a plastic
bag, wrapped in newspaper, then put into a second plastic bag;
The carcass is transferred to a freezer at the site office for storage so the carcass or partial
remains will be identified by a suitably qualified and experienced ecologist and used in
observer efficiency and scavenger trials, if suitable.
A copy of the carcass search data sheet will be stored with each incidental carcass found,
to ensure later identification (Appendix 1). An additional copy will be given to the relevant
project manager supervising carcass searches, for inclusion into the annual report.
If the find is made within five days prior to a scheduled carcass search, the carcass will
be left in situ but photographed and position recorded (GPS).
All bird and bat carcasses (not used for experimental trials) found beneath turbines during
searches and incidental finds will be retained (frozen) for at least 12 months.
After 12 months, available carcasses (not used in trials) will be offered to DEWLP if not
required to be provided to any other institution, or will be dealt with in accordance with
wildlife permit requirements.
A carcass search data sheet (see Appendix 1) will be completed for each incidental carcass
found, and provided to DEWLP Ballarat office within seven days of the end of the search.
Following the completion of the active avifauna monitoring period (2 years for both Elaine
and Yendon) all incidental finds (dead and/or injured bird and bats) by wind farm staff will be
treated in the same manner as outlined in the above protocols for the life of the project.
3.5. Injured Bird and Bat Protocol
All on-site staff and monitoring personnel will be advised of the correct procedure for assisting
injured native and non-native wildlife. All ecologists are very familiar with the correct and
ethical treatment of injured wildlife and are often able to provide necessary care to aid in
quick release (e.g. dehydration, shock). Contact details of local veterinary staff and wildlife
carers will be provided to ensure that if injured wildlife are found and cannot readily be
released back to the wild, they are treated accordingly and in a timely manner.
Wind farm personnel who find injured wildlife will be required to report the find to the wind
farm site manager, who will require a trained person to place the animal immediately into a
dark place (e.g. box or cloth bag) for transfer to the nearest veterinarian (list to be maintained
at the wind farm office). Alternatively, Wildlife Victoria (1300 094 535) will be contacted and
informed of any injured wildlife. A member of the organisation will be required to collect any
raptors injured.
The Injured Bird and Bat Protocol is valid for the operational life of the wind farm.
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3.6. Bird Risk Reduction Measures
The planning permit condition 17 (c) calls for carcass removal to reduce the attractiveness
of the site to birds of prey and therefore reduce the chances of fatal collisions by this group
of birds. Carrion is defined as the dead and decaying flesh of an animal that often serves as
a food source for animals.
To provide for the regular removal of carcasses likely to attract raptors to areas near turbines
the procedures below will be adopted.
Designate a suitable local person or wind farm staff member to perform the function of
Carrion Removal Coordinator who will undertake the following activities:
o Fortnightly inspections will be undertaken to search for any dead stock, introduced
or native mammal and bird carcasses that may attract raptors (e.g. kangaroos,
foxes, rabbits);
o Fortnightly inspections will be undertaken via a vehicle or motorbike and will
search the entire wind farm, focusing on the area within 300 metres of turbines;
o Any incidental finds of birds and bats will follow the Incidental Carcass Protocol
(depending on carcass location);
o Any carcasses and/or remains found will be reported immediately to the
landowner and permission sought for it to be collected and quickly disposed of in
a manner that will avoid attracting raptors close to turbines All disposal efforts will
be carried out far from turbines; and
o Carcass occurrence and removal will be recorde
maintained by the project operator/owner
During lambing season (usually late winter, July and August), inspections may need to
occur at increased frequency, since young lambs are susceptible to death;
Rates at which carrion are found will be reviewed after three months of wind farm
operation to ascertain if the carrion removal schedule needs to be refined;
three months of the monitoring program to the relevant statutory planner from DEWLP
n annual summary of carcass removal
(Ballarat);
will be included in the final report and submitted to the DEWLP Regional Manager of the
South West region and the Responsible Authority.
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4. REPORTING, REVIEW MEETINGS, DATA ACQUISTITION AND PERSONNEL
4.1. Routine reporting and review meetings
This section of the plan outlines the reporting arrangements for the BBMP. Specific reporting
guidelines may also be discussed in their respective sections (e.g. birds, bats), and therefore
further clarification should be sought in those sections if sufficient detail is not provided
below. Review meetings may be required after reports are submitted and therefore the actual
date of these meetings will be determined in the future.
A first year report will be prepared after twelve months of monitoring. This will focus on
presenting the results from the first year of monitoring, and reviewing the monitoring methods
and recommending refinements, if necessary, for the second year. Matters to be addressed
in the first report include but will not be limited to:
Summary of year one post-construction survey and carcass search results, including
scavenger and searcher efficiency trials, total survey days and comparison of lit and unlit
sites (if applicable).
A summary of observations of any threatened species monitoring, the results of the bird
and bat utilisation survey and priority species monitoring survey, and a summary of any
significant impacts according to the protocol later in this section of the plan.
Once available, this report will be presented to a review meeting with the Regional
Manager, South West Region, DEWLP (or their delegate) and the Responsible Authority.
The results of the carcass searches (including the scavenger and observer efficiency
trials) will be reviewed and refinements to the monitoring program will be agreed.
Changes to, and final experimental methodology for year two; for example, alterations, if
any, to duration and frequency of searches and/or areas sampled including whether a
bat utilisation survey is warranted for year two.
Raw data and the first-year report will be presented to DEWLP and the Responsible
Authority within two months of completion of 12 months of mortality monitoring. Reports
will be supplied in both digital and hard copy.
The two-year report will comprehensively outline the two years of monitoring and will include
the following:
Detailed survey methods (including list of observers, dates and times of observations and
any changes after year one);
Results of the BUS and surveys for priority species;
Estimates of bird and bat mortality rates (birds and bats per turbine per season per year)
for:
o Any species where a significant impact was detected;
o Each size class (microbats and large birds);
Any detected mortality for all other species recorded during the carcass searches;
Any other wind turbine related bird and bat mortality recorded on site but not during
designated carcass searches (i.e. incidental records by site personnel, etc.);
A discussion of the results, including:
o Whether indirect impacts on bird use of the site are of significance at a regional,
state or national level, or if listed species were affected indirectly;
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o Whether the level of mortality was ecologically significant of priority bird species.
o Any differences between years that may have been detected.
o Whether continuation of the monitoring program after two years is warranted and,
if so, in what form.
o Any recommendations for reducing mortality, if necessary.
Following completion of two years of monitoring, results will be reviewed by DEWLP and the
Responsible Authority to determine whether further monitoring and reporting is required.
If an impact trigger is detected, the Wind Farm operator will notify the relevant statutory
planner at DEWLP (Ballarat) via email within two working days for threatened species and
seven working days for non-threatened species of the impact trigger being recorded.
4.2. Data acquisition/submission and personnel involved
This section of the plan outlines the acquisition/submission of data and personnel involved
in the field work, report writing and background research for the BBMP. Data for all work
conducted for the BBMP will be available to DEWLP and other relevant authorities in both
electronic and hard-copy format. Electronic submission of relevant data will coincide with the
reports (above in section 4.1), however, it must be understood that some data will be in a
very raw format and mid-collection. The submission of the data does not replace the summary
of information and data outlined in the individual reports but is in addition to and is in
accordance with DEWLP requests. This data acquisition and submission applies to all
following sections and therefore unless otherwise stated the procedure for inclusion of data
follows the above guidelines.
All personnel working on this plan must be trained thoroughly, including background
theoretical training, knowledge of policies and other administrative matters (e.g. OH&S) and
technical and field training methods. The Wind Farm operator will undertake a tender process
for the engagement of suitably qualified and trained people to supervise and implement the
monitoring program.
A suitably experienced and qualified ecologist will oversee in detail and be involved in the
implementation of the program, including the carcass searches, searcher efficiency trials,
scavenger trials.
Any person undertaking searches will be trained and supervised by a qualified ecologist who
is familiar with the techniques. The searcher will receive training from the qualified ecologist
in the following areas:
Turbine searches i.e. transect spacing in inner and outer zones, number of turbines to
search and transect search methods, including permanent and temporary transect
marking protocols
Equipment usage i.e. GPS
Data recording
Species identification
The qualified ecologist will supervise the initial carcass search to ensure that field methods
are being undertaken correctly and undertake an audit in the first three months to ensure
that methods are being implemented correctly. The qualified ecologist will also be responsible
for identifying any recorded carcasses.
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Note: DELWP requires raw data timestamped and georeferenced, and meta data regarding
trial type and other information used for analysis to answer the question for which the data
was collected.
The ecologist will also supervise the searcher efficiency trials and will set up and supervise
the scavenger trials to ensure that the methodologies for these are carried out correctly.
The first searcher efficiency trial will be initiated and set up by the ecologist, who will also
efficiency trials on an
ongoing basis. Training will include:
Correct preparation and handling of trial carcasses
Correct methods for the random placement of trial carcasses within a randomly selected
sub-set of the search areas, and
The need to place trial carcasses without the searcher knowing they are being placed,
If for some reason the searcher is unable to undertake the searches as planned (due to
illness etc) the field searches will be extended at the end of the nominated search period to
make up for the missed searches. If any additional personnel are required to undertake
searches, they will also be trained and supervised by a qualified ecologist and will participate
in searcher efficiency trials. There will be no overall reduction in frequency, duration, area or time
devoted to sampling as presented above.

The scavenger trials will be set up by the qualified ecologist, with searches being undertaken
by the trained searcher.
Analysis of mortality data will be undertaken by a qualified statistician. Annual reports and all
investigations as a result of an impact trigger being detected will be prepared and carried out
by a qualified ecologist.
Confirmation of the qualifications and training of all personnel involved will be provided to
DEWLP at the commencement of monitoring.
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5. MANAGEMENT TRIGGERS AND SIGNIFICANT IMPACTS
The following section identifies the circumstances that will result in notification, further
investigation and mitigation/offset for both threatened and non-threatened birds and bats
(impact trigger). If an impact trigger occurs, there must be an investigation into the cause of
the impact, and whether the event was likely to be a one off occurrence or a regular event.
The impact trigger may be a significant impact in itself, or may lead to a significant impact
Significant impact reporting, mitigation and offsets apply for the life of the wind farm.
All investigations, decisions regarding significant impacts and implementation of mitigation
and/or offset measures will be undertaken in consultation with DEWLP.
This chapter complies with Conditions 17 (e) and (f) of the Planning Permit.
5.1. Threatened Species
5.1.1.

Definition of Impact Trigger and Significant Impact

Generally, an impact trigger is where there is evidence of death or injury to birds and/or bats
by collision or other interaction (e.g. barotrauma) with turbines. Under this Management Plan,
the circumstances that define an impact trigger and significant impact for threatened birds
and/or bats is detailed below.
Impact Trigger for Threatened Species: A threatened bird/bat species (or recognisable parts
thereof) listed under the EPBC Act, FFG Act or DEWLP
Fauna in Victoria 2007, is found dead or injured within the wind farm site during any
mortality search or incidentally by wind farm personnel.
Definition of Significant Impact on Threatened Species: Any impact that leads to a long term
decrease in the size of the local population.
For the purpose of this management plan, the local population comprises those individuals
that occur in a geographically distinct region that is ecologically relevant to the species in
question.
5.1.2.

Operational Procedure

If an impact trigger on threatened species occurs, further investigation will immediately be
triggered and the procedures outlined below and in Figure 4 will be followed. All
investigations, decisions regarding significant impacts and implementation of mitigation
and/or offset measures will be undertaken in consultation with DEWLP.
Immediate reporting of the impact trigger to Wind Farm
Environment and
Planning Manager, who will report it to the relevant statutory planner at DEWLP (Ballarat)
within two days of it being recorded. (Note this process is separate to the delivery to
DEWLP of carcass data sheets after seven days);
Immediate investigation (within seven days) by an appropriately qualified ecologist of the
on-site occurrence of the affected bird or bat species to identify any particular risk
behaviours that could have lead to the collision or lead to further collisions. An
investigation is necessary to determine the actual cause of death/injury (in the unlikely
event that the animal was, for example, shot). The impact trigger may be one-off or cluster
events. The investigation should therefore also focus on the evaluation of the likelihood
of further occurrences.
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The rapid one week investigation will assess the most effective mitigation and will ensure
that the mitigation is implemented correctly and quickly (within seven days), if possible,
subject to a clear understanding of the cause of the potential significant impact.
If the cause of the fatality is deemed to be a one-off occurrence or unlikely to be significant
at a local population scale, no further action may be necessary.
If the cause of the impact trigger is not clear, further onsite investigation of risk behaviours
and evaluation of likely re-occurrence will be required over the following weeks (up to six
weeks). If these investigations suggest that the impact trigger was a one-off or unlikely to
be significant at a local population scale, no further action may be necessary.
If the onsite investigation suggests that the impact trigger may be a regular occurrence or
significant at the local population scale, species-specific monitoring may be required.
During the monitoring period, periodic (three-monthly at first) reports will be provided to
the relevant statutory planner at DEWLP (Ballarat).
Responsive mitigation measures will be developed and implemented as needed and in a
timely manner. Examples of mitigation measures may include but are not limited to those
outlined in section 6.1.
If mitigation measures are not possible or effective, offsetting measures will be
implemented, as outlined in section 6.2. In some circumstances, both mitigation and
offsetting may be required.
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Figure 3: Operational procedure for identifying and mitigating significant impacts for Threatened
Species
Impact Trigger for Threatened Species identified
A threatened bird/bat species (or recognisable parts thereof) listed under the EPBC Act, FFG Act
or DEWLP
Victoria 2007, is found dead or
injured within the wind farm site during any mortality search or incidentally by wind farm
personnel.

Manager, who will notify the
statutory planner at DEWLP (Ballarat) within two working days

Immediate investigation (within seven days) to determine the actual cause of death.
Implementation of mitigation measures subject to a clear understanding of the cause of death.
Mitigation measures to be discussed between qualified ecologist, the Wind Farm Operator and
DEWLP.

Cause of death unclear

On site investigation of risk behaviours and evaluation of likely reoccurrence by qualified ecologist (up to 6 weeks)
Report to
Environment and Planning Manager,
who will forward report to the statutory planner at DEWLP (Ballarat)

Potentially regular occurrence or likely to be significant at a local population
scale

Cause of death clear

One-off occurrence or
unlikely to be significant
at a local population
scale

No further action
needed

Species-specific monitoring to test conclusions
Periodic (three-monthly at f
Environment and Planning Manager and the relevant statutory planner at
DEWLP (Ballarat)
Development of mitigation measures based on investigations that may
include but not be limited to measures identified in this plan

Monitor mitigation measures for effectiveness and continue, if required

If mitigation not effective, develop and implement offsite offset measures.
In some cases, both mitigation and offsetting may be required.
Mitigation and offset measures to be developed in consultation with DEWLP
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5.2. Non-threatened species
5.2.1.

Definition of Impact Trigger and Significant Impact

The circumstances that define an impact trigger and significant impact for non-threatened
birds and/or bats under this Management Plan is detailed below.
Impact Trigger for Non-threatened Species: In any two successive monthly carcass searches,
two or more bird or bat carcasses (or parts thereof) of a non-threatened species, other than
ravens, magpies, pipits and introduced species, are found within the wind farm footprint (i.e.
a total of four or more carcasses of the same species in two successive searches)
Definition of Significant Impact for Non-threatened Species: Any impact that leads to a long
term decrease in the size of a population at a relevant population scale
Note that although the impact trigger does not include ravens, magpies, pipits and introduced
species, detected mortalities for these species will still be reported as part of the annual
reporting process.
5.2.2.

Operational Procedure

In the event that an impact trigger for non-threatened species is detected, an evaluation of
impacts to the non-threatened species will be undertaken. DEWLP will be notified of the
impact trigger within seven days of recording the event. An appropriate scale to consider
population effects (e.g. local, regional, entire population) will be agreed between DEWLP and
the proponent on a case-by-case basis with consideration given to the species in question.
A report on the investigation will be delivered to the relevant statutory planner at DEWLP
(Ballarat) within three weeks. If the evaluation indicates that the event was a one-off
occurrence or is unlikely to be a significant impact at a relevant population scale for the
species in question, no further action will be necessary (as outlined in Figure 5).
If the event is deemed to be a potentially regular occurrence or likely to be a significant impact
at a relevant population scale for the species in question, species-specific monitoring may be
required (Figure 5). If further monitoring confirms that impacts are likely to be significant at
a relevant population scale, mitigation measures will be required. Potential mitigation
measures are outlined in section 6.1, however specific mitigation measures will be
determined based on the species involved and outcome of investigations.
Any evaluation of impacts and decisions regarding mitigation and/or offsets required will be
undertaken in consultation with and agreement from DEWLP.
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Figure 4: Operational procedure for identifying and mitigating significant impacts for non-threatened
species
Impact Trigger for Non-threatened Species Identified
In any two successive monthly carcass searches, two or more bird or bat carcasses (or parts
thereof) of a non-threatened species, other than ravens, magpies, pipits and introduced
species, are found within the wind farm footprint (i.e. a total of four or more carcasses of the
same species in two successive searches)

Notify
Environment and Planning Manager, who will notify the
statutory planner at DEWLP (Ballarat) within seven days, as per the planning permit

Evaluation of relevant scale impacts on species to be prepared and delivered to the statutory
planner at DEWLP (Ballarat) within three weeks

Potentially regular occurrence or likely
to be a significant impact at a
relevant population scale

Depending on the species concerned and the level
of impact, species-specific monitoring may be
required. If monitoring suggests impacts may be
significant at a relevant population scale,
mitigate/offset

One-off occurrence or
unlikely to be significant at
a relevant population scale

No further action needed

Development of mitigation measures based on
investigations that may include but not be limited to
measures identified in this plan
Monitor for effectiveness and continue, if required

Periodic (three-monthly at first) reporting to the Wind
Environment and Planning Manager
and the relevant statutory planner at DEWLP
(Ballarat)
Development of off-site offset measures if necessary
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6. MITIGATION AND OFFSET MEASURES
Depending on the nature, cause and significance of the impact trigger, mitigation and
offsetting may be required. The objective of mitigation and offset measures is to ensure that
the Yendon Wind Farm does not lead to significant impacts on threatened or non-threatened
bats and/or birds over the life of the wind farm.
6.1. Mitigation measures
Mitigation involves implementation of measures to avoid and reduce the risk of an impact
trigger occurring or continuing to occur. Any mitigation measures deemed necessary will be
developed and implemented in consultation with and agreement from DEWLP.
Mitigation measures may include but not be limited to:
Habitat modification, vegetation planting/removal;
Changes in land use practices (including stock management) near turbines;
No or reduced cropping/sowing around or near turbines;
Bird deterrence;
Increasing turbine and powerline conspicuousness by rotor patterns, marking and/or
audible signals/echolocation;
Changes to lighting of turbines;
Temporary turbine shutdown for high risk periods/locations; and/or
Using acoustics to deter bats at night (bats).
It is difficult to anticipate how a significant impact may arise and therefore what mitigation
would be required. However, if a significant impact is detected, the cause may be evident
immediately (e.g. particular land use practice) in which case immediate mitigation must be
implemented (within seven days). Where a solution is not immediately evident, it will be the
subject of further investigation and subsequent response. If further investigations show that
mitigation measures are not possible or effective, offsetting measures will be implemented,
as outlined in the following section.
Any required investigation, and recommended management and mitigation measures, will be
documented in a specific management plan, consistent with the consent conditions. This
management plan will be discussed with relevant authorities. A monitoring program to
determine the effectiveness of any ongoing mitigation measures will be included in any
specific management plan. The monitoring program will be of a duration and frequency to
adequately determine success or failure of mitigation measures.
6.2. Offsetting significant impacts
When offsetting a significant impact, the type of offset should reflect the type and degree of
impact and the species involved. For significant impacts, the objective of any offset should
Potential offset options include:
Habitat/wetland rehabilitation (bird and bat);
Supporting captive breeding programs (bird and bat);
Roosting and maternity cave rehabilitation (bat);
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Increasing food availability away from wind farm site (bird and bat);
A generalised framework is described below to ensure that if significant impacts cannot be
completely mitigated then off-setting arrangements can be discussed and agreed upon with
the relevant authorities. In some circumstances both mitigation and offsetting may be
required, regardless of the effectiveness of mitigation measures. Arrangements for agreeing
on offsetting measures are summarised below.
Should a significant impact not be mitigated through on-site management then offsetting
off-site would be triggered.
A meeting would be organised between Wind Farm operator and the relevant authorities
and government (e.g. DEWLP) experts to discuss and agree on offset options.
Offsetting would be commensurate with the level of impact (to be determined after the
investigations undertaken as part of the operational procedure in Figures 4 and 5).
Offsets must be initiated within 12 months of the detection of a significant impact and
continued for as long as a significant impact continues that cannot be mitigated through
on-site management. Offsets will be monitored and evaluated for their effectiveness and
any alterations will be made accordingly to achieve the desired outcomes (in consultation
with the relevant authorities).
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SHEET 80 OF 80
Appendix 1: Carcass search data-sheet

YENDON WIND FARM - BIRD IMPACT MONITORING PROGRAM
CARCASS SEARCH DATA-SHEET*
Please fill out all details above the heavy line for each site searched
All details below the line are required if a carcass is found
Do not move a carcass until the details below have been completed

Collector:
Date:
Start Time:
Finish Time:
Turbine Number:
Type
Vegetation Height
Density
Wind direction and strength in
preceding 24 hours:
Any unusual weather conditions in
last 48 hours?
Distance of Carcass from Tower(m):
Bearing of Carcass from Tower (deg):
Preliminary Species Identification:
Photo Taken**
Signs of injury:

How old is carcass estimated to
be (tick category):

Yes / No

<24 hrs

1-3 days

> 3 days

Other

Other Notes
(ie. sex/age of bird):

Post Find Actions:

1. Place carcass in sealable plastic bag then wrap it in newspaper and take to freezer at site office.
2. A copy of this completed form will be sent to the Regional Manager, South West Region, DELWP,
Cnr. Mair and Doveton Streets, Ballarat, Vic. 3350, within seven days of the date of the carcass
find.
* One form should be completed for each carcass found
** Please attach photo to this form
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