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software used to assess bat calls and activity. 
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skills to cover a range of survey methodologies. He is also experienced at undertaking invertebrate 

surveys and amphibian surveys. Mike is regarded as one of the leading authorities on chough 

ecology in Ireland having produced reports detailing the ecology of several regional chough 

populations and assisting in the designation of Special Protection Areas (SPAs) for choughs. He has 

studied some of the country’s iconic bird species including red grouse and important seabird 

colonies adorning the Irish coastline.   
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1 INTRODUCTION 

1.1 Study area for bats 

For bat studies targeted at assess baseline bat activity at proposed wind farm developments the 

viable area for turbine development determines the core study and for the purposes of this report 

will be referred to as the wind farm site. Assessment for any associated infrastructure, such grid 

connection and turbine delivery route (TDR) that stretch beyond the wind farm site are referred to 

separately. Figure 1 provides an overview of the full application site. 

As shown in Figure 2, the viable area for the proposed Brittas Wind Farm site is located between 2.7 

and 5.5 km north of Thurles town centre (Liberty Square) in Co. Tipperary and falls within the 

townlands of Brittas, Rossestown and Brownstown. A precautionary 300 m buffer has been applied 

to the viable area and indicates the potential zone of influence assessed for bat features in relation 

to the maximum potential wind turbine layout. The proposed substation is located in the 

northeastern area, outside the viable area boundary, and it is c. 5.3 km north-northeast from Thurles 

town. 

The River Suir flows north to south through the proposed wind farm site. The flood plain is low lying 

at approximately 100 m AMSL and is subject to flooding in several locations, which are associated 

with a range of wet grassland, hedges, swampy areas, marshes, and fens. The land rises gently away 

from the river reaching a maximum elevation of approximately 110 m AMSL. Intensive pastural 

agriculture dominates land use throughout the wind farm site, with improved agricultural grassland 

featuring prominently. In the southern part of the wind farm site, compartments of improved 

grassland occur between forestry plantations, with both broadleaf planting and conifer plantations 

occurring. The most recent introduction of broadleaves (c. 20051) involved underplanting the 

remnants of a thinned, older woodland and some of the sparsely distributed veteran tree specimens 

are likely to date back to the original woodland associated with the Brittas Castle. This network of 

woodland also holds a large pond that has been in existence since the early 1800s, based on the first 

edition 6 Inch mapping (1829-41)2. Aside from the northwestern part of the wind farm site, which 

has notably large field management compartments, scrub, woodland, hedgerows and treelines 

provide connectivity between the River Suir and the wider area, including the ruins of Brittas Castle, 

which is considered to have high roost potential for bats.  

1.2 Protected status of bats in Ireland 

Bats are protected by law in the Republic of Ireland under the Wildlife Act 1976 and subsequent 

amendments (2000, 2010, 2012 and 2023). For the purpose of this report, the Wildlife Act 1976 and 

subsequent amendments will be referenced as “Wildlife Acts”.  Under the Wildlife Acts, it is an 

offence to intentionally disturb, injure or kill a bat or disturb its resting place.  

 
1 Based on ortho-imagery from Google Earth Pro and the Geohive Map Viewer available at: 
https://webapps.geohive.ie/mapviewer/index.html - both sources accessed Dec-2023 
2 Geohive Map Viewer available at: https://webapps.geohive.ie/mapviewer/index.html - accessed Dec-2023 
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NPWS (2021a and 2021b) guidelines outline the further legal protection afforded to species listed on 

Annex IV of the of the Habitats Directive (92/43/EEC), as required by Articles 12, 13 and 16. The 

Habitats Directive is transposed into Irish law by the European Communities (Birds and Natural 

Habitats) Regulations, 2011-2021 (Habitats Regulations) and this legislates for requirements in 

relation to Strict Protection of animals listed on Annex IV of the Habitats Directive, which are set out 

in Regulation 51, with Regulation 54 pertaining to derogation licences, including Regulation 54 A 

when the Minister is applying for a derogation. 

All species of bat are listed on Annex IV of the EU Habitats Directive (1992). The system of Strict 

Protection is applied across the entire natural range of Annex IV species, even outside of protected 

sites. As set out in Regulation 51, carrying out of any work with the potential to capture or kill any 

specimen of a Strictly Protected species, or to disturb these species, and for which a derogation 

licence has not been granted, may constitute an offence under Regulation 51 of the Habitats 

Regulations. Furthermore, any action resulting in damage to, or destruction of a breeding or resting 

place of an animal may constitute an offence unless a derogation licence has been granted. This 

action does not need to be deliberate, and this places onus on demonstrating due diligence. 

Breeding and resting places are protected even when the animals are not using them, once there is a 

high probability that they will return. Planning authorities may refuse planning permission solely on 

grounds of the predicted impact on protected species like bats. 

The lesser horseshoe bat (Rhinolophus hipposideros), which occurs only in Counties Cork, Kerry, 

Limerick, Clare, Mayo and Galway in the Republic of Ireland (NPWS, 2019), is listed on Annex II of the 

EU Habitats Directive 1992. The level of protection offered to the lesser horseshoe bat effectively 

means that areas important for this species are designated as Special Areas of Conservation (SACs). 

Among Ireland’s obligations under the Habitats Directive, is a requirement to “maintain favourable 

conservation status” of this Annex II-listed species.  

Ireland has also ratified the Convention on the Conservation of Migratory Species of Wild Animals 

(Bonn Convention 1979, enacted 1983). This convention was instigated to protect migrant species 

across all European boundaries, which covers all European bat species including the nine main 

species found in Ireland: Daubenton’s bat, whiskered bat, Natterer’s bat, Leisler’s bat, lesser 

horseshoe bat, brown long-eared bat, common pipistrelle, soprano pipistrelle, and Nathusius’ 

pipistrelle bat. 

1.3 Outline of the scope of works 

In order to comply with the requirements of the EU Habitats Directive 1992 and the EC Habitats 

Regulations 2011, wind farm applications in Ireland need to be assessed as to their potential impact 

on bat populations. To inform the impact assessment at the proposed wind farm site a range of bat 

surveys were undertaken including a desk-based study and field surveys. The appropriate 

methodological approach for assessing bat population on proposed wind farm sites is Bats and 

Onshore Wind Turbines: Survey, Assessment and Mitigation. Hereafter these guidelines will be 

referenced as NatureScot et al. (2021).  

This report was written to serve as a technical report to be include as an appendix of an 

Environmental Impact Assessment Report (EIAR) for the proposed Brittas Wind Farm development. 

It provides details of methodologies and survey effort for the suite of bat surveys conducted for the 

proposed development, including tabulated results, maps and charts, as well as reports from roost 
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suitability surveys, bat activity surveys and seasonal static bat detector surveys. These surveys allow 

for the baseline bat populations and habitat suitability of the wind farm site to be described and to 

facilitate and inform a robust impact assessment.  

In summary, bat surveys undertaken are in compliance with NatureScot et al. (2021) guidelines. 

Automated static bat recording equipment was deployed three times over the 2022 active bat 

season at locations representative of the proposed turbine layout. The three deployments each 

lasting a minimum of 10 nights and covered the spring (May), summer (June – July) and autumn 

(September - October) and were undertaken in conjunction with continuous monitoring of climatic 

conditions on the wind farm site to ensure recording windows were inline within compliant weather 

parameters. There were also static at height surveys carried out during 2023 to determine the 

activity of species which may be of higher risk, particularly the Leisler’s bat, who is known for their 

distinctively high flight behaviour.  

In addition, informed by an assessment of potential bat roost features within the proposed wind 

farm site, manual roost emergence/re-entry surveys and bat activity transects were undertaken. 

These surveys followed the guidance from Collins (2016) “Bat Surveys for Professional Ecologists: 

Good Practice Guidelines 3rd edition”. The observations recorded during roost emergence/re-entry 

survey and bat activity surveys contextualise how bats utilise the proposed wind farm site.
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Figure 1: Full Application Site boundary for Brittas Wind Farm. 
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Figure 2: Wind farm site showing viable area with 300 m buffer and proposed turbine layout. 
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2 METHODOLOGY AND SURVEY EFFORT 

Baseline surveys for bats at the proposed wind farm site aim to identify the species occurring within the 

proposed development area, and to provide an understanding of how local bat populations utilise the 

area in terms of density of use for foraging, roosting (maternity and hibernation) social interactions and 

commuting. As detailed in the following sections the following surveys were undertaken: 

 Desk-study – site scoping; 

 Habitat suitability assessments for bats; 

 Roost emergence/re-entry surveys; 

 Winter roost inspections; 

 Bat activity transects; 

 Seasonal static bat detector surveys, including monitoring at height; 

 Monitoring of climatic conditions. 

Bat surveys were conducted by Woodrow-APEM Group at the Brittas wind farm site over the 2022 active 

bat seasons to ensure compliance with the most recently published guidelines pertaining to bat 

surveying, impact assessment and mitigation for bats at onshore wind farms (NatureScot et al., 2021). 

Additional surveys including monitoring at height and further roost assessments of veteran trees were 

undertaken in 2023. 

The NatureScot et al. (2021) guidance supersedes some aspects of the previous guidelines (Collins, 2016 , 

now 2023, updating Hundt, 2012 and BCI, 2012) and requires a site-by-site approach to survey design, 

with the only prescriptive element being the positioning, number, and duration of static bat detector 

deployments, as well as the strongly recommended continual monitoring of site-specific weather data on 

rainfall, temperature and wind speeds. As a minimum, the NatureScot et al. (2021) guidelines require 

three deployments of static detectors covering spring (April to May), summer (June to mid-August) and 

autumn (mid-August to October), each with a minimum deployment period of 10 nights (within compliant 

weather parameters). Seasonal deployments of static detectors are set out at all potential turbine 

locations for proposals comprising ten or less turbines, with a third of any additional locations also 

covered up to a maximum of 40 detectors. Compliant weather conditions are defined as: temperatures at 

≥ 8°C at dusk, maximum ground level wind speed of 5 m/s and no, or only very light, periodic rainfall.  

Additional requirements of the NatureScot et al. (2021) guidelines include potential roosting feature 

surveys to identify and classify any potential roosts in trees and structures, as per Collins (2016). As of 

October 2023, the 4th edition of Bat surveys for professional ecologist has been updated (Collins, 2023). 

Due to the late release (after the active seasons) of this 4th edition, all bat surveys carried out were 

carried out with regards to the Collins (2016) guidance. Classification is based on key features which could 

support maternity roosts and significant hibernation and/or swarming sites, as well as to determine 

habitat suitability for foraging and commuting to and from roosts. Swarming surveys, and winter roost 

inspections are also to be conducted if potential hibernation roosts are identified. Transect and/or 

vantage point surveys are seen as methods used to complement the static detector surveys, with 

applicability being discretionary, based on professional judgement, and on a case-by-case site-specific 

basis. From June to September 2023 monitoring at height was conducted, which involved deploying an 

ultrasonic microphone on a meteorological mast at approximately 50 m. This facilitates analysis of bat 

activity within the collision risk zone in relation to weather parameters, in particular wind speed and 

temperature. 
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Further surveys are due to commence in 2024. These surveys will focus on areas which will be impacted 

by the gird connection route and the turbine delivery route. Further surveys will also be carried out at 

new proposed turbine locations, to ensure appropriate mitigation measures can be put in place. 

2.1 Desk study 

A desk-based review of habitat suitability in the environs of the wind farm site and any available bat 

distribution data was used to inform the scope of the bat surveys required. As recommended by both 

NatureScot et al. (2021) and BCI (2012) the area covered by the desk-based review was extended to 

10 km surrounding the wind farm site. The desk-based study included: 

 Reviewing distances from closest Natura 2000 sites designated for bats (the only bat SACs in 

Ireland are for lesser horseshoe bat Rhinolophus hipposideros). 

 Examining aerial imagery and 6-inch maps to identify potential bat foraging and roosting habitats, 

including old buildings and caves.  

 Reviewing Lundy et al. (2011), as display on Biodiversity Maps3, which provides a high-level 

assessment of potential habitat suitability for Irish bat species. 

 Review of data received from BCI within 10 km of the wind farm site and the results of 

Biodiversity Maps report for the 10-km squares covering the wind farm site [S16], including 

species recorded and known roosting sites. 

2.2 Habitat suitability assessments for bats 

The most recent guidelines (NatureScot et al., 2021) recommend that: 

“…. features that could support maternity roosts and significant hibernation and/or swarming sites (both 

of which may attract bats from numerous colonies from a large catchment) within 200 m plus rotor radius 

of the boundary of the proposed development should be subject to further investigation”. 

Turbine specification, as well as locations are regularly altered during the design phase of projects, and as 

a precaution Woodrow-APEM Group conduct roost assessment surveys within 300 m of the potential 

build area. Features along the access tracks between turbines out to 30 m were also assessed for roost 

features. Roost and foraging habitat assessment of the wind farm site were undertaken during March 

2022, as part of a scoping exercise with additional tree assessments completed in 2023. Bat habitat 

suitability assessment along route options for the grid connection and turbine deliver route will be 

undertaken in 2024. 

Surveyors utilised the assessment criteria described in Collins (2016), which provides guidelines for 

assessing potential suitability of habitat features as bat roosts and for foraging bats. At the end of the 

core study period these criteria were modified slightly by an update to the guidelines – see Collins (2023). 

The results of habitat suitability assessment have not been brought into line with the 2023 guidelines, as 

the criteria used for assessment was based on Collins, 2016, due to PRF surveys being completed in 2021.  

 

 

 

 
3 National Biodiversity Data Centre (NBDC) – Biodiversity Maps. Accessed 11.11.2023 from https://maps.biodiversityireland.ie/Map  
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Table 1: Guidelines for assessing the potential suitability of proposed development sites for bats, based on the 
presence of habitat features within the landscape, to be applied using professional judgement. 
Source: Collins (2016). 

Suitability Description Roosting Habitats Commuting and Foraging Habitats 

Negligible Negligible habitat features on the site likely to 
be used by roosting bats 

Negligible habitat features on site 
likely to be used by commuting or 
foraging bats 

Low A structure with one or more potential roost 
sites that could be used by individual bats 
opportunistically. However, these potential 
roost sites do not provide enough space, 
shelter, protection, appropriate conditionsA 
and/or suitable surrounding habitat to be used 
on a regular basis or by larger numbers of bats 
(i.e. unlikely to be suitable for maternity or 
hibernationB). a tree of sufficient size and age 
to contain PRFs but with none seen from the 
ground or features seen with only very limited 
roosting potentialC.  

Habitat that could be used by small 
numbers of commuting bats such as 
gappy hedgerow or unvegetated 
stream, but isolated, i.e. not very well 
connected to the surrounding 
landscape by ither habitat. Suitable, 
but isolated habitat that could be 
used by small numbers of foraging 
bats such as a lone tree (not in a 
parkland situation) or a patch of 
scrub. 

Moderate A structure or tree with one or more potential 
roost sites that could be used by bats die to 
their size, shelter, protection, conditionsA and 
surrounding habitat but unlikely to support a 
roost of high conservation status (with respect 
to roost type only – the assessments in this 
table are made irrespective of species 
conservation status, which is established after 
presence is confirmed.  

Continuous habitat connected to the 
wider landscape that could be used by 
bats for commuting such as lines of 
trees and scrub or linked back 
gardens. Habitat that is connected to 
the wider landscape that could be 
used by bats for foraging such as 
trees, scrub, grassland or water.  

High A structure or tree with one or more potential 
roost sites that are obviously suitable for use by 
larger numbers of bats on a more regular basis 
and potentially for longer periods of time due 
to their size, shelter, conditionsA and 
surrounding habitat.  

Continuous, high-quality habitat that 
is well connected to the wider 
landscape that is likely to be used 
regularly by commuting bats such as 
river valleys, streams, hedgerows, 
lines of trees and woodland edge. 
High-quality habitat that is well 
connected to the wider landscape 
that is likely to be used regularly by 
foraging bats such as broadleaved 
woodland, treelined watercourses 
and grazed parklands. Site is close to 
and connected to known roosts.  

A For example, in terms of temperature, humidity, height above ground level, light levels or levels or disturbance. 

B Evidence from the Netherlands shows mass swarming events of common pipistrelle bats in the autumn followed by mass 

hibernation in a diverse range of building types in urban environments (Korsten et al., 2015). This phenomenon requires some 

research in the UK but ecologists should be aware of the potential for larger numbers of this species to be present during the 

autumn and winter in large buildings in highly urbanised environments.  

C This system of categorisation aligns with BS 8596:2015 Surveying for bats in trees and woodland (BSI,2015).  

Based on the features present and the location of the trees or other structures, the potential use of the 

feature can also be considered, and classified (as in Hundt, 2012): 

 Maternity (breeding roost); 

 Summer/transitional (to include transitional, occasional, satellite, night and day roosts); and, 
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 Hibernation roost. 

Surveyors initially employed non-invasive external and internal inspection techniques for any building 

encountered, and trees were assessed from the ground. 

If deemed appropriate, full building/tree inspections can be undertaken under licence from NPWS and 

would include inspecting any potential hibernation roosts. Based on the findings of PRF surveys, roost 

inspections were required at some trees classed as moderate and high due to the likelihood of impacts 

from the proposed development, and also at stone bridge and pump house building. 

Based on the findings of the roost assessment surveys features classed as having moderate to high 

suitability for bats and/or demonstrating likely occupancy, (e.g., dropping found) were targeted for 

further bat activity surveys, including dusk emergence/dawn re-entry surveys. 

2.3 Roost emergence/re-entry surveys 

Dusk emergence/dawn re-entry surveys were completed in 2022 to ascertain if PRFs identified on the 

wind farm site were in use by roosting bats. Due to the vast majority of trees being suitable for roost 

potential resulting in the whole woodland being a roost resource, only some trees classed between low 

to high PRF classifications were surveyed, along with an abandoned pump house and Rossestown Bridge. 

Surveys commenced 15 minutes before sunset and up to 1.5 hours before sunrise and were typically 

undertaken prior to or after undertaking transect surveys of the wind farm site. Dusk emergence/dawn 

re-entry surveys were undertaken using Elekon Batlogger M bat detectors to collect geo-referenced 

records of bat activity, which were then analysed using BatExplorer to identify species. Survey dates, 

times and conditions are provided in Table 2, along with the roost ID numbers that can be cross 

referenced with the locations of emergence/re-entry surveys shown in Figure 7. Appendix 1: Potential 

Roost Features and Roost Emergence/Re-entry Survey location contains images of the features surveyed. 
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Table 2: Summary of roost emergence/re-entry survey effort. 

Date 

Roost ID 

Start 
time 

End 
time 

Sunset/Sunrise 
time 

Location Survey type – feature details 
Weather 
conditions 

12/05/2022 

F.147 & F.12 

04:30 05:58 05:39 52.71110 

-7.82198 

Re-entry survey – F.147: lime tree 
with multiple features and 
moderate foraging. Also F.12: a 
ring of ash and alder trees of low 
roosting potential and an ash tree 
with a split compression fork, 
stress shear feature of moderate 
PRF status 

Wind: 1 m/s, 
SW  

Temp: 7°C,  

Precipitation: 
Dry 

26/05/2022 

F.24 

21:31 22:56 21:37 52.72528 

-7.80005 

Emergence survey – Pine tree with 
cavity/fissure 1 m up stem. Active 
beehive later found in cavity 

Wind: 1 m/s, 
SSW  

Temp: 10°C,  

Precipitation: 
Dry 

27/05/2022 

F.148 

03:47 05:33 05:18 52.71353 

-7.80267 

Emergence survey – multiple 
poplar trees with features, cavities, 
tear aways. Adjacent to river in an 
area with high foraging and 
commuting potential 

Wind: 0 m/s, 
NEE  

Temp: 6°C,  

Precipitation: 
Dry 

12/07/2022 

F.120 

21:36 23:21 21:51 52.70941 

-7.80742 

Emergence survey -Lightning 
struck oak, highly complex cavity 
c. 25 m with ivy cover higher 

Wind: 4 m/s, 
W  

Temp: 17°C 
Precipitation: 
Dry 

13/07/2022 

F.135 

03:10 05:28 05:23 52.70909 

-7.80955 

Emergence survey - Beech tree c. 
25 m, excellent surrounding 
foraging, multiple deadwood 
branches, leafy ivy low but 
uncovered knot hole, high 
potential for unseen features 

Wind: 1 m/s, 
W 

Temp: 10°C 
Precipitation: 
Dry 

31/08/2022 

F.53 

20:09 21:54 20:21 52.70338 

-7.80336 

Emergence survey - Multiple 
poplar trees with features, cavities, 
tear aways. Adjacent to river in an 
area with high foraging and 
commuting potential 

Wind: 2 m/s, 
E 

Temp: 17°C 
Precipitation: 
Dry 

24/10/2022 

F.149 

18:05 19:10 18:16 52.71535 

-7.80248 

Emergence survey – Pump house 
with corrugate roof adjacent to 
river 

Wind: 0 m/s, 
NE  

Temp: 14°C, 
Precipitation: 
Dry 

2.4 Winter roost inspections 

NatureScot et al., (2021) recommend that winter roost surveys should also be carried out for any 

potential hibernation roost within 200 m plus rotor radius of developable area. The survey was conducted 

on the 15 February 2022, within the timeframe in which bats would still be utilising the hibernation 

roosts. Surveys involved searching for and collecting bat faecal samples to be sent for DNA analysis, closer 

examination of roost potential, the primary use of an endoscope and a thermal imaging camera, as a 

secondary device, to detect the heat signatures of hibernating bats due to bats being in a state of torpor. 
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Structures assessed as PRFs of low to moderate roost potential and which were judged to have potential 

for occupation as a winter roost were examined. See further details of these features in Appendix 1: 

Potential Roost Features and Roost Emergence/Re-entry Survey location, which can be cross referenced 

with locations shown in Figure 5 and Figure 6. 

2.5 Bat activity transect surveys 

The NatureScot et al. (2021) guidance considers the application of transect surveys to be discretionary, 

with survey requirements designed on a site-by-site basis. Transects are complementary to data collected 

from static bat detectors; and are important for identifying flight lines and for gaining understanding of 

bat abundance within the survey area. Driven transects can provide useful information on the wider 

landscape in the vicinity of the wind farm site. If driven transects are undertaken, it is important that 

appropriate microphones are used and are directed above the vehicle. It is also important to remain at a 

constant low speed (< 10 km/h). Point counts (of a fixed duration) can be incorporated into transects to 

survey specific features to provide information on comparative density of use.  

Five transects were completed in 2022, which mainly covered the southern section, including the 
forestry. Survey dates and weather conditions for transects conducted in 2022 are provided in Table 3, 
with the transect routes shown in Figure 3. 

Field records were made of bat species encountered, number of bat passes, activity (when observed: e.g., 

foraging, commuting, advertising), travelling direction and approximate height (when observed). 

Temperature and wind speed were measured at intervals throughout the survey, with Batloggers 

recording temperature throughout the surveys.  

Table 3: Survey effort for bat activity transects. 

Date Start time End time Transect route Weather conditions 

11/05/2022 21:15 22:35 

Figure 3 

Wind: 2 m/s, NE 

Temp: 8°-10°C, 

Precipitation: Dry 

26/05/2022 23:05 00:15 

Wind: 0 m/s, NE 

Temp: 9°-10°C, 

Precipitation: Dry 

12/07/2022 23:21 00:00 

Wind: 5 m/s, E 

Temp: 15°C, 

Precipitation: Dry 

31/08/2022 21:51 22:46 

Wind: 2 m/s, W 

Temp: 16°C, 

Precipitation: Dry 

24/10/2022 19:49 21:15 

Wind: 0 m/s, NE 

Temp: 13°C, 

Precipitation: Light drizzle 
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Figure 3: Transect routes covered in 2022.
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2.6 Static bat detector surveys 

2.6.1 Static bat detector surveys 2022 

Static detector surveys were undertaken using two models of Wildlife Acoustics Song Meters 

detectors, Song Meter 4 Bat Full Spectrum (SM4BAT-FS) and Song Meter Minis (SM Mini), on three 

occasions covering spring, summer, and autumn in 2022. A 384 kHz sampling rate was set for all 

detectors, and recording was scheduled to be continuous from 30 minutes before sunset until 30 

minutes after sunrise, for at least 10 weather-compliant nights (see section 2.7 “Monitoring climatic 

of conditions” for details on weather compliance). Static bat detectors were deployed to record the 

types of bat species present and to provide an overview of how bat activity is broadly distributed 

over the wind farm site at given habitat features and specifically at selected turbine locations. This 

provides context to bat activity within the wind farm site to supplement and provide a comparison 

for the turbine locations, for example comparing bat activity along habitat features vs bat activity in 

open areas removed from features, emulating post-construction conditions around turbines.  

The seasonal deployment periods, along with deployment locations, dates and recording duration of 

each static deployed provided are shown in Table 4. The location of all static detectors for each 

deployment in 2022 is shown in Figure 4. Appendix 2: Weather data for static deployment period 

shows the weather conditions during the three deployments. 
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Table 4: Static detector survey efforts 2022 

Map 
ID 

Latitude Longitude 
Dist. to 
closest 
turbine(s) 

Associated feature 

Spring Deployment 

11 May - 26 May 2022 

Summer Deployment 

22 June – 12 July 2022 

Autumn Deployment 

29 September – 1 
November 2022 

Unit Run time Unit Run time Unit Run time 

D.01 52.720503 -7.822264 
c. 60 m 

(T.1) 
Open - improved grassland, most NW detector WSS033 

15 Nights 

8,512 mins 
WSS054 

18 Nights 

7,184 mins 
WSS034 

25 Nights 

21,983 mins 

D.02 52.719264 -7.81903 
c. 250 m 

(T.1) 
Open - improved grassland  WSS053 

15 Nights 

8,512 mins 
WSS034 

20 Nights 

10,144 mins 
WSS052 

25 Nights 

21,983 mins 

D.03 52.715437 -7.815054 
c. 130 m 

(T.6) 
Open - improved grassland  WSS048 Failed WSS063 

20 Nights 

10,144 mins 
WSS029 

31 Nights 

27,448 mins 

D.04 52.710848 -7.811259 
c. 315 m 

(T.9) 
Feature - plantation/stream ride, on oak tree 
along stream/drain in conifer plantation 

WSS052 
15 Nights 

8,512 mins 
WSS040 

20 Nights 

10,144 mins 
WSS032 

25 Nights 

21,983 mins 

D.05 52.707715 -7.808328 
c. 330 m 

(T. 10) 
Feature – along edge of broadleaf plantation 
and improved grassland 

WSS045 
16 Nights 

9,071 mins 
WSS059 

20 Nights 

10,144 mins 
WSS038 

Failed 

 

D.06 52.702880 -7.800016 
c. 410 m 

(T.10) 

Feature - along edge of wetland with scattered 
scrub and improved grassland, most southern 
detector 

WSS037 
15 Nights 

8,512 mins 
WSS056 

20 Nights 

10,144 mins 
WSS063 Failed 

D.07 52.706499 -7.799993 
c. 340 m 

(T.10) 
Feature - in drain along edge of an area of wet 
scrub and improved grassland  

WSS038 
14 Nights 

7,956 mins 
WSS026 

20 Nights 

10,144 mins 
WSS033 

25 Nights 

21,983 mins 

D.08 52.712741 -7.803397 
c. 300 m 

(T.9) 
Open – improved grassland 50 m from River 
Suir and 80 m from the Rossestown Bridge 

WSS030 
15 Nights 

8,512 mins 
WSS058 

20 Nights 

10,144 mins 
WSS037 

25 Nights 

21,983 mins 

D.09 52.716349 -7.804327 
c. 60 m 

(T.7) 
Open - improved grassland WSS035 

15 Nights 

8,512 mins 
WSS064 

20 Nights 

10,144 mins 
WSS056 

31 Nights 

27,448 mins 

D.10 52.720239 -7.797319 
c. 100 m 

(T.5) 
Open - improved grassland, most NE detector WSS047 

15 Nights 

8,512 mins 
WSS024 

20 Nights 

10,144 mins 
WSS059 

33 Nights 

29,300 mins 
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2.6.2 Automated static surveys at height 2023 

A static detector at height survey was undertaken using Wildlife Acoustics Song Meters Song Meter 2 Bat 

Plus (SM2BAT+) with one microphone recording at height (50 m), consistently from June to October 

during 2023. A stereo 192 kHz sampling rate was set for the detector, and recording was scheduled to be 

continuous from 30 minutes before sunset until 30 minutes after sunrise Static bat detectors were 

deployed to record the types of bat species present, and to see if there are any high-risk species present, 

which could be impacted by the proposed development, particularly Nathusius’ pipistrelles and Leisler’s 

bats who are known for their distinctive higher flight levels. Table 5: Static detector at height survey 

effort 2023 shows the survey efforts for the at height detectors. 

Table 5: Static detector at height survey effort 2023 

Map ID Lat Long 

Deployment 

Unit Height 
Deployment 
Date 

Collection Date* 

H.01 

52.716405 -7.81748 WSS016 50 m 15/06/2023 19/07/2023 

52.716405 -7.81748 WSS016 50 m  21/07/2023 31/08/2023 

52.716405 -7.81748 WSS016 50 m  06/09/2023 12/10/2023 

*the first two collection dates (19/07/2023 and 31/08/223) refer to the collection of SD cards and a change of a 

batteries for the detector to prevent a loss of data occurring.
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Figure 4: Location of static detectors in 2022 and deployment at height in 2023. 
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2.7 Monitoring climatic of conditions 

Monitoring climatic of conditions was undertaken through the deployment of an on-site fully automated 

weather station with 3G connectivity. The weather station was deployed on the 11 May 2022 at 

52.712773, -7.803407. This weather station was not re-collected due to it being stolen before the autumn 

static detector deployment.  However, it should be noted that all data prior to the weather station being 

removed was logged and was available to be used for spring and summer data analysis. Another weather 

station was deployed for the autumn season. 

The Davis Vantage Vue wireless integrated sensor suite weather station deployed, provided data on a 

real-time basis. This allows weather station functionality to be checked on a daily basis during the survey 

season and for action to be taken if a station fails or there are concerns regarding the data. This obviates 

the need for a second (backup) weather station. The weather station collected the full range of weather 

data, including temperature, wind speed and rainfall, which allows surveyors to determine whether 

deployments nights were compliant with the prescribed weather parameters (≥ 8°C at dusk, max. ground 

level wind speed of 5 m/s and minimal rainfall) as per the NatureScot et al. (2021) guidance on weather 

data. 

Deployment periods can then be adjusted to ensure 10 nights of compliant data are captured. In addition, 

site specific weather data can be useful for investigating the recorded patterns of site usage by bats, for 

instance exposed, open sites can receive an influx of foraging bats during nights that are warm and 

relatively still, especially towards the end of the summer and into the autumn, as bats disperse from 

maternity roosts (Woodrow per. obs.).  

Weather data for the three deployment periods has been extracted and shown graphically in Appendix 2: 

Weather data for static deployment period for spring, summer, and autumn deployments respectively.  

2.8 Calibration and testing of recording equipment. 

Calibration and testing of recording equipment is required by the NatureScot et al. (2021) guidelines, and 

as a standard operating procedure Woodrow have a stringent schedule of testing all bat recording 

equipment prior to and during deployment in the field. Checks are logged in excel, providing an audit trail 

to ensure that all data can be relied on and form a robust and defendable data set. Unique numbering of 

static detectors, SD cards and microphones allows for reverse checking, if any issues arise, e.g., following 

a microphone failure. Checks undertaken include pre-deployment device setting and battery checks, and 

post- and pre- deployment microphone sensitivity checks.  

2.9 Analysis 

For data collected using Wildlife Acoustics’ detectors (SM4BAT-FS, SMMinis, and SM2BAT+) analysis of 

sound recordings was undertaken using Kaleidoscope software to confirm species (or genus for Myotis 

species) and exact number of bat passes for each transect survey or deployment. For data collected using 

the Batloggers, analysis of sound recordings was undertaken using BatExplorer software.  

This analysis aimed to confirm species (or genus for Myotis species) and bat activity, exact number of bat 

passes for each deployment and transect survey. All sounds files were run through auto-identification and 

then manual verification was undertaken by Woodrow operatives. Russ (2012) and Middleton et al. 

(2022) were used to aid in identification of bat calls during data analysis. Common and soprano 
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pipistrelles which Kaleidoscope determined to be a match ratio of 100% (every pulse recorded matched 

the species call parameters) were considered to be accurate to a level not requiring manual verification. 

Nevertheless, all other automatically identified bat species were subjected to manual check. Recordings 

identified as noise were determined to fall outside of the recording parameters for the survey and were 

manually classified as noise.  

Bat passes are commonly used as a metric for bat activity and determine species presence (Kerbiriou et 

al., 2019). Therefore, we defined a bat pass as the detection of one or more bat calls from a single species 

within a 15 second sound file. Recordings in which multiple species (or individuals) were recorded were 

split into separate bat passes. Therefore, bat activity was measured by the number of bat passes 

recorded per hour. Average bat passes per hour were calculated and visualized using R, a software used 

for statistical analysis and data visualization and were represented as boxplots.  

Activity levels were assessed using an adaptation of the criteria applied by Matthews et al. 2016 in a 

study that examined the risk of European bats to wind energy developments in the UK. Activity levels are 

classified as prescribed by the study from Matthews et al. (2016). Our bat activity level scale (Table 6) has 

been adapted to average bat passes per hour. This adaption uses an average value of 10 hours per night 

across the active bat season to determine the cut-off of ‘high’ activity. Table 6 shows the adapted activity 

categories.  

 

Table 6: Activity level classification as per Matthews et al. (2016) adapted to hourly activity levels 

Classification Bat passes per hour 

Low < 2 

Moderate 2.00 ≤ 4.99 

High ≥5.00 
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2.10 Survey Limitations 

In the case of bat surveys, survey limitations often relate to weather conditions at the time of the 

surveying and equipment failing in the field, for example microphones can be damaged by livestock or 

can lose sensitivity when exposed to prolonged episodes of heavy rainfall. The following sections provide 

details for any potential limitations to bat surveys conducted in 2022. Overall, it considered that the 

combined survey approach and coverage over the 2022 survey season. 

2.10.1 Survey coverage 

It is considered that static bat detector coverage of the wind farm site for bat activity in 2022 was not 

fully in line with the NatureScot et al. (2021) guidelines due to turbine movements. Detectors were set up 

based on older turbine locations, and so, robust data is lacking in some areas, particularly T.2, T.3 and T.4. 

Due to reasons relating to access and habitat structure, bat equipment could not always be setup at exact 

proposed turbine locations, e.g., when proposed turbine locations are in dense conifer plantations. While 

this was not considered to limit the robustness of the data set, it is important to acknowledge the 

deployment locations in relation to the turbines, as this has implications for interpretation of bat activity. 

For instance, deploying units away from proposed turbine locations within plantations and along the edge 

of habitat features is likely lead to more bats being registered, which may not be a true reflection of 

activity a given turbine location. 

Overall, the combined survey approach and coverage over the 2022 survey seasons, provides robust data 

giving a full insight into the use of the wind farm site by bats. The survey methodologies employed are in 

line with the recommended guidelines set out within Bats and Onshore Wind Turbines: Survey, 

Assessment and Mitigation (NatureScot et al., 2021), and as such, this information can be appropriately 

used to assess the potential impacts of the proposed wind farm development on the local bat population. 

2.10.2 Livestock 

Livestock at the Brittas wind farm site had been a constraint for the 2022 survey season, due to livestock 

tampering with equipment, resulting in the movement of detectors D.03 and D.08.  These adjustments 

were minor, and so, did not affect the coverage range from the detectors. Fortunately, the data was still 

compliant from these detectors. There was also the theft of the weather station from D.08, in which a 

new one had to be deployed in a safer location at D.03.  

2.10.3 Equipment 

Equipment failures/technical issues was limited to the following detectors over the course of the survey: 

 Spring deployment D03 – failed to record any data. 

 Autumn deployment D.06 - failed to record any data. 

 Also on the autumn deployment, the static detector at D.05 only recorded for one night 

(789 mins) 

Despite these technical issues it is considered that that the data collected during this survey remains 

robust and compliant with NatureScot et al. (2021).  
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2.10.4 Weather 

The weather data for the spring deployment period (11 May 2022 – 26 May 2022) was fully compliant 

with NatureScot et al. (2021) guidance for weather conditions.  

The weather data for the summer deployment period (22 June 2022 – 12 July 2022) was fully compliant 

with NatureScot et al. (2021) guidance for weather conditions. 

The weather data for the autumn* deployment period (29 September 2022 – 24 October 2022) had some 

compliance with NatureScot et al. (2021) guidance for weather conditions. However, due to poor weather 

conditions at the end of September into October the deployment period was extended out until the end 

of October. 

*Due to the weather station being stolen, the autumn data used was from the Met Éireann Gurteen, Co. Tipperary station, which 

is c. 45 km north of the Brittas site. Due to the local flooding which occurred, it’s safe to assume there would’ve been some non-

compliant nights for rainfall during the autumn deployment. We are not confident in an accurate report discussion between bat 

activity and weather comparisons for specifically the autumn deployment.  
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3 SURVEY RESULTS 

This section provides the detailed results for bat surveys conducted during the 2022 survey period.  

3.1 Desk based study 

Examining the National Biodiversity Data Centre (NBDC) bat habitat suitability maps the 5x5 km grid 

square [S16] containing the wind farm site is of moderate habitat suitability (Lundy et al., 2011). Table 7 

shows the suitability of the area for bats overall, and also for each bat species. The suitability index refers 

to areas geographically, as well as suitable roosting habitat. These patterns combined can provide a broad 

scale geographical area (“habitat suitability”) for all Irish bats combined and individual Irish species of 

bats. The suitability index ranged from 0 – 100 with 0 being least favourable and 100 being the most 

favourable. Table 7s ranked from very low to very high, with a suitability index range.  

Table 7: NBDC species specific habitat suitability index for grid S16 

Bat Species Suitability index Suitability level 

All Bats 28 Moderate 

Soprano pipistrelle 39 Very high 

Brown long eared bat 37 Very high 

Common pipistrelle 44 Very high 

Leisler's bat 38 Very high 

Natterers bat 35 High 

Whiskered bat 22 Low 

Daubenton's bat 27 Low 

Nathusius' pipistrelle 5 Very low 

Lesser horseshoe bat 1 Very low 

A record report from the national biodiversity data centre was also checked to see if any additional 

records are shown which differ from that of the BCI request. From the “National bat database of 

Ireland” report generated by NBDC4, there were Leisler’s bats, common pipistrelle, soprano 

pipistrelle, a Daubenton’s bat and a brown long-eared bat recorded. These records were completed 

in 2009 and 2014. In this case, there is no additional records to add to the BCI records request, as 

seen in Table 8. 

Ormond’s mill, Loughmoe, Templemore, Co. Tipperary pNHA [Site code:002066] site c. 3.5 km north 

of the wind farm site. This mill has a colony of Natterer’s bat and brown long-eared bats roosting 

here. This mill is an important nursery roost for the natterer’s bat. Both of these species are 

dependent on the surrounding woodlands for foraging.  

Brittas Castle was never fully finished, and had ashlar limestone walls, which through degradation, 

could give multiple roosting opportunities for the local bat population. There is also a dungeon in 

this castle, which could be an ideal hibernation roost, and so, the surrounding habitats would be of 

high importance for foraging for the local bat population. There is also an overgrown ruins of a 

church beside a graveyard in ruins, according to the first edition 6-inch mapping (1829-41), which is 

 
4 Information from the National Biodiversity Data Centre downloaded from Biodiversity Maps on 20/02/2024 
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located c. 1.5 km from Brittas Castle. This would potentially be of a high roosting potential also for 

the local bat population. There is also a “T-shaped” treeline in the northern section of the viable 

area, near T.4. This treeline was well established based on Mapgenie, (1995), which would be of 

importance for foraging for the local bat population. Field surveys carried out showed this “T”-

shaped treeline is made up of Scots Pine with an understorey of hawthorn and ash. It was noted that 

there is both dead and live ash trees present here, both of which would be valuable to foraging, 

commuting, and roosting bats.  There is Bridge Castle in the town of Thurles along the river Suir 

bank. This castle and the bridge itself would be of high roosting potential for the local bat 

population. These bats could potentially forage along the river and commute up to the wind farm 

site.   

A data request was submitted to BCI for known roost records within 10km of the wind farm site. A 

total of 43 bat records were provided of which two were bat roosts. The closest roost to the wind 

farm site is within 1.32 km, this roost is from an unidentified bat. The other roosts outlined are 

within 7.42 km of the wind farm site, as declared by BCI, this is a whiskered bat Myotis mystacinus 

roost.  

The BCI data shown in Table 8 shows bat data recorded in transect and ad hoc surveys with 

distances from the wind farm site provided, and that indicates seven species that have been 

recorded in the environs, including: 

Common pipistrelle  Pipistrellus pipistrellus 

Soprano pipistrelle  Pipistrellus pygmaeus 

Nathusius’ pipistrelle Pipistrellus nathusii 

Leisler’s bat   Nyctalus leisleri 

Brown long-eared bat Plecotus auritus 

Daubenton’s bat Myotis daubentonii 

Whiskered bat  Myotis mystacinus 

The only Natura 2000 sites designated for bats in Ireland are for lesser horseshoe bats (Rhinolophus 

hipposideros). The area of interest in Co. Tipperary is not within the potential range for this species. 
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Table 8: Sample BCI roost and survey data within 10 km of the wind farm site 

 

Roosts 

Name Distance from centre of 
wind farm site 

Species observed 

Private c. 7.42 km Unidentified bat 

Private c. 1.32 km Myotis mystacinus 

Transects 

Cabragh Bridge Transect c. 6.43 km Unidentified bat, Myotis daubentonii, Nyctalus leisleri, Pipistrellus spp. 

Holycross Village Transect c. 8.97 km Myotis daubentonii, Unidentified bat 

Inch House Looped Walk c. 7.89 km Myotis daubentonii, Unidentified bat 

Kilbary Walkway Transect, 
Spot 1-10 

c. 3.53 km Unidentified bat 

Monroe, Bouladuff Transect c. 7.56 km Myotis daubentonii, Unidentified bat 

S15 (11) 2005- c. 9.45 km Nyctalus leisleri, Pipistrellus pygmaeus, Pipistrellus pipistrellus), Pipistrellus spp.  

S15 (12) 2005- c. 6.42 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Unidentified bat, Pipistrellus spp., Pipistrellus nathusii 

S15 (13) 2005- c. 2.64 km Pipistrellus pipistrellus, Nyctalus leisleri, Pipistrellus pygmaeus, Pipistrellus spp. 

S15 (14) 2005- c. 6.58 km Pipistrellus pygmaeus, Pipistrellus pipistrellus, Pipistrellus spp., Nyctalus leisleri, Unidentified bat, Pipistrellus nathusii 

S15 (15) 2005- c. 10.87 km Pipistrellus spp., Pipistrellus pipistrellus, Nyctalus leisleri, Pipistrellus pygmaeus, Unidentified bat 

Thurles Bridge Transect c. 3.70 km Myotis daubentonii, Unidentified bat 

Ad-hoc observations 

Consultancy Surveys c. 3.72 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri 

BATLAS 2010 c. 9.19 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Myotis daubentonii 

BATLAS 2010 c. 12.83 km Pipistrellus pygmaeus, Myotis spp., Myotis daubentonii 

BATLAS 2010 c. 9.37 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Myotis spp., Myotis daubentonii 

BATLAS 2010 c. 5.16 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii, Plecotus auritus 

BATLAS 2010 c. 9.42 km Unidentified bat, Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis spp. 

BATLAS 2010 c. 7.91 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Myotis daubentonii 
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Roosts 

Name Distance from centre of 
wind farm site 

Species observed 

BATLAS 2010 c. 10.53 km Pipistrellus pygmaeus, Nyctalus leisleri 

BATLAS 2020 c. 10.40 km Pipistrellus pipistrellus, Pipistrellus pygmaeus 

BATLAS 2020 c. 11.91 km Pipistrellus pipistrellus, Pipistrellus pygmaeus 

BATLAS 2020 c. 8.60 km Pipistrellus pipistrellus, Pipistrellus pygmaeus 

BATLAS 2020 c. 8.97 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii 

BATLAS 2020 c. 6.38 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii, Myotis spp. 

BATLAS 2020 c. 5.32 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Myotis daubentonii, Myotis spp. 

BATLAS 2020 c. 4.58 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Myotis daubentonii 

BATLAS 2020 c. 5.71 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii, Myotis spp. 

BATLAS 2020 c. 1.46 km Pipistrellus pygmaeus 

BATLAS 2020 c. 6.42 km Pipistrellus pygmaeus 

BATLAS 2020 c. 4.33 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis spp. 

BATLAS 2020 c. 6.43 km Myotis spp. 

BATLAS 2020 c. 8.60 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii, Myotis spp. 

BATLAS 2020 c. 0.73 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii 

BATLAS 2020 c. 7.60 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Myotis daubentonii, Myotis spp. 

BATLAS 2020 c. 6.59 km Pipistrellus pygmaeus 

BATLAS 2020 c. 5.09 km Myotis daubentonii 

BATLAS 2020 c. 8.39 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri 

BATLAS 2020 c. 10.71 km Pipistrellus pipistrellus, Pipistrellus pygmaeus 

BATLAS 2020 c. 7.42 km Pipistrellus pipistrellus, Pipistrellus pygmaeus 

BATLAS 2020 c. 7.63 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri 

BATLAS 2020 c. 9.68 km Pipistrellus pipistrellus, Pipistrellus pygmaeus, Nyctalus leisleri, Myotis daubentonii 

BATLAS 2020 c. 12.78 km Pipistrellus pipistrellus 

 



Bat survey results report 

Brittas Wind Farm, Co. Tipperary 

29 

3.2 Habitat and roost suitability assessment 

The habitat within the wind farm site is comprised of improved grassland, fen, old deciduous 

woodland, and commercial woodland. For the basis of this habitat assessment the detector locations 

are from the final autumn deployment which consisted of 10 detectors across the wind farm site  

D.01, D.02 and D.03 are all situated on improved grasslands. D.04 is situated on the edge of a 

commercial deciduous woodland. D.05 is in a mature deciduous non-commercial woodland. D.06 is 

in fen with scattered willow trees. D.07 is located on the edge of an improved grassland which 

connects with the fen. D.08 is located on an improved grassland. D.09 is located on an improved 

grassland also. D.10 is located on an improved grassland. 

Preliminary surveys of potential roost features found several structures of Low/Moderate/High 

potential roost within the wind farm site, some of which lie within the 300 m turbine buffer. Figure 

5and Figure 6 shows the following roost features classed as moderate and higher within the wind 

farm site:  

Table 9: Foraging/commuting bat habitat suitability within the wind farm site based on detector locations. 

Detector 
location 

Foraging features and assessment of 
vegetation removal required for detector 
locations/provisional turbine buffer (c.100 m) 

Roost potential within c. 300 m of detectors 
of moderate or higher suitability 

D.01 
In an open field of improved grassland which 
contains treelines, providing good foraging 
and commuting features. 

There is a mature beech treeline within 300 m 
of the turbine location which contains 
moderate potential trees. 

D.02 
In an open of field of improved grassland 
which contains treelines, providing good 
foraging and commuting features.  

There is a mature beech treeline within 300 m 
of the turbine location which contains 
moderate potential trees. 

D.03 

In an open field of improved grassland which 
contains treelines, providing good foraging 
and commuting features 

There is one potential moderate roost feature 
within 300 m of the turbine location. The 
remaining treelines contain low potential 
trees. 

D.04 

In a commercial broadleaf woodland, adjacent 
to the edge of drain which provides a high 
foraging and commuting zone. There will be 
extensive vegetation removal required for the 
outlined turbine location. High foraging and 
commuting potential within this area. 

There are multiple moderate and high roosting 
potential trees within 300 m of the turbine 
locations.  

D.05 

In a broadleaf woodland with old growth 
trees. Adjoined by some commercially planted 
broadleaf trees. Very high foraging and 
commuting potential within this area. 

There are multiple moderate and high roosting 
potential trees within 300 m of the turbine 
locations. 

D.06 
Located in a fen that has abundantly scattered 
Willow Salix spp. This is a high foraging and 
commuting area.  

Within 300 m of moderate roosting features 
and possible high potential features. 

D.07 

Located on the edge of an improved grassland 
that is adjacent to the fen. This area has good 
connectivity to the adjoining areas and Suir 
river by the extensive network of 
treelines/hedgerows. These features 
(hedgerows/treelines) become slightly 
fragmented to the north of this location.  

Within 300 m there is moderate potential 
roosting features. 
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Detector 
location 

Foraging features and assessment of 
vegetation removal required for detector 
locations/provisional turbine buffer (c.100 m) 

Roost potential within c. 300 m of detectors 
of moderate or higher suitability 

D.08 
In an open field of improved grassland. Within 
80m of a confirmed bat roost at stone bridge 
and 50 metres adjacent t to the river.  

Within 300 m is a confirmed bat roost at stone 
bridge on the river Suir.  

D.09 

In an open field of improved grassland. Within 
100m of hedgerows that has connectivity to 
the river Suir and adjoining habitat which is 
mostly improved grassland. Moderate foraging 
and commuting as the hedgerows are slightly 
fragmented.   

No moderate or higher potential roosting 
features within 300 m of this turbine location. 

D.10 
In an open field of improved grassland that is 
artificially drained and hedgerows/scrub that 
have been cut back and removed.  

No moderate or higher roosting features 
within 300 m of this turbine location. 

Preliminary surveys of potential roost features found several structures of low, moderate and high 

suitability within the wind farm site, some of which lie within the 300 m turbine zone of influence for 

bats. Figure 5 and Figure 6 shows the following roost features classed as low, moderate and high 

suitability throughout the wind farm site. There were multiple trees classed as having high potential 

roosting features on wind farm site: 

 An ash tree (137) has multiple entrances and is suitable for multiple bats to roost at 

the same time. 

 One tree which has dead ivy (143) with spaces between the ivy and stem of the tree 

for bats to roost in. There are also cavities on the north side of this tree, giving 

multiple entrances for roosting, and space for multiple bats to roost here. 

 An ash tree (137) with big ivy stems, creating crevices, in which multiple bats could 

roost in. 

 A beech tree (135) with multiple deadwood branches and high foraging potential 

surrounding the tree. 

 Tree (131) with a cavity on the north side of it, and burls on the west side of it, giving 

multiple entrances for roosting. 

 A beech tree (130) with multiple entrances and is suitable for multiple bats to roost 

at the same time. 

 Tree (126) with multiple cavities with butt rot and welds, giving multiple entrances 

and is suitable for multiple bats to roost at the same time. 

 An oak tree (120) which has been struck by lightning, and a high complex cavity c. 

30m with ivy cover, giving multiple entrances and is suitable for multiple bats to 

roost at the same time. 

 Tree (114) with cavity in the fork of the tree on the sheltered side, and is suitable for 

multiple bats to roost at the same time. 

 Two oak trees (112) with multiple features, giving multiple entrances and is suitable 

for multiple bats to roost at the same time. 
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 Oak tree (113) with butt rot and possible cavities in the ivy, giving multiple entrances 

and is suitable for multiple bats to roost at the same time. 

 Beech tree (109) with multiple cavities with butt rot, giving multiple entrances and is 

suitable for multiple bats to roost at the same time. 

 Mature beech (82) with multiple cavities and butt rot, giving multiple entrances and 

is suitable for multiple bats to roost at the same time. 

 Tree with transverse snaps (61), suitable for multiple bats to roost at the same time. 

 Old oak tree (115) treeline c. 30m tall, with knot holes, tear outs and welds, giving 

the treeline collectively a high PRF due to multiple entrances and is suitable for 

multiple bats to roost at the same time. 

All PRFs identified within the wind farm site and photographic evidence are located in Appendix 1: 

Potential Roost Features and Roost Emergence/Re-entry Survey location 

 

3.2.1 Roost surveys 

The locations of moderate or high roost potential can be seen in Figure 5 and Figure 6. Roost feature 

locations for which emergence and re-entry surveys were conducted are shown in Figure 7, while 

sample pictures of these locations can be found in Appendix 1: Potential Roost Features and Roost 

Emergence/Re-entry Survey location. 

Table 10 provides a summary of emergence/re-entry surveys at potential roost features identified 

within the study area and undertaken over the study period.  

Table 10: Survey of emergences/re-entry surveys and roost inspection surveys 

Feature 
ID 

Feature PRF 
classification 

Emergence/re-
entry survey 
dates 

Roost 
inspection 
survey dates 

Conclusion 

147 Lime tree Moderate Dawn: 12 May 
2022 

22 March 
2022 

No activity 

No Confirmed 
Roost 

12 Ring of ash and alder, 
potentially foraging 
oasis 

Low Dawn: 12 May 
2022 

22 March 
2022 

Very low activity – 
three soprano 
pipistrelles 

No Confirmed 
Roost 

24 Standing dead ash Low Dusk: 26 May 
2022 

22 March 
2022 

Multiple species 
foraging and 
commuting. 

No Confirmed 
Roost 

148 Stone bridge on River 
Suir 

Moderate Dawn: 27 May 
2022 

22 March 
2022 

Common and 
soprano pipistrelle 
re-entered. 

Confirmed Roost 

120 Lightning struck oak, 
highly complex cavity c. 

High Dusk: 12 July 
2022 

22 March 
2022 

Multiple species 
recorded. 
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Feature 
ID 

Feature PRF 
classification 

Emergence/re-
entry survey 
dates 

Roost 
inspection 
survey dates 

Conclusion 

30 m with ivy cover 
higher 

No Confirmed 
Roost 

135 Beech tree c. 30 m+ 
excellent of 
surrounding foraging, 
multiple deadwood 
branches, leafy ivy low 
but uncovered knot 
hole, large potential for 
unseen features 

High Dawn: 13 July 
2022 

22 March 
2022 

Common and 
soprano 
pipistrelles 
foraging. 

No Confirmed 
Roost 

53 Multiple trees with 
features, cavities, tear 
aways. Right beside 
river with adjacent 
moderate foraging and 
commuting. 

Moderate Dusk: 31 August 
2022 

22 March 
2022 

Multiple species 
recorded. 

No Confirmed 
roost 

149 Pump house Moderate Dusk: 24-October 
2022 

22 March 
2022 

Soprano 
pipistrelles and 
Myotis sp. were 
recorded. 

No Confirmed 
roost 

 

3.2.2 Winter roost inspection surveys  

On 15 February 2022, hibernation surveys were carried out on all identified PRFs that were 

considered suitable to hold hibernating bats. There were no hibernating bats observed in any of the 

possible PRFs noted. It is important to note that there was a pine tree (close to F.103) which was 

inspected using an endoscope. An active beehive was present in the pine tree and so, the tree could 

not be thoroughly inspected. It could be inspected, around where the bees were not present, in 

which no bats were observed. There was also a moderate ash tree (F.24) and a beech tree (F.114) 

inspected which had no bats present in either.  



Bat survey results report 

Brittas Wind Farm, Co. Tipperary 

33 

 
Figure 5: Potential roosting features of the northern section of the wind farm site 
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Figure 6: Potential roosting features of the southern section of the wind farm site 
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Figure 7: Roost survey locations for 2022 
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3.3 Bat activity transect surveys 

The following section summarises the transect results recorded in the 2022 survey year. The total pass 

results, obtained using Elekon Batlogger M bat detectors, are presented in Table 11. The distribution of 

bats recorded along transects are displayed in Figure 8 , Figure 9, Figure 10, Figure 11 and Figure 12.  

Transect 1: 11 May 2022 – see Figure 8The transect began at 23:30 on the 11 May 2022. The first bat 
recorded on the transect was a Leisler’s bat which was detected commuting NE to SW over field between 
the two arms woodland. Other Leisler’s bat foraging activity was concentrated near the union of the two 
smaller sections of the woods. There were soprano and common pipistrelles recorded foraging throughout 
the transect. There were several bats detected around the small ‘finger’ woodland associated with the 
abandoned quarry, which were found to be both common and soprano pipistrelles foraging above and 
along the edge of the woodland. A single brown long-eared bat was recorded and was associated with the 
woodland. 

Transect 2: 26 May 2022 – see Figure 9 

The transect began at 23:05 on the 26 May 2022. There were common pipistrelles and soprano pipistrelles 

recorded foraging and commuting throughout the transect.  

Transect 3: 12 July 2022 – see Figure 10 

The transect began at 23:11 on the 12 July 2022. There were soprano pipistrelles, Leisler’s bats and 

common pipistrelles recorded foraging and commuting throughout the transect.  

Transect 4: 31 August 2022 – see Figure 11 

The transect began at 21:56 on the 31 August 2022. The majority of registrations were soprano pipistrelles 

noted to be foraging and commuting. Common pipistrelles were observed foraging. There were also brown 

long-eared passes and one Leisler’s bat recorded.  

Transect 5: 24 October 2022 – see Figure 12 

The transect began at 19:50 on the 24 October 2022. There were soprano pipistrelles and common 

pipistrelles recorded foraging and commuting throughout the transect.  

Table 11: Number of bat passes recorded during 2022 transect surveys 

Species 

Transect 

11 May 2022 26 May 2022 12 July 2022 31 August 2022 24 October 2022 

Myotis spp. 0 1 10 0 0 

Leisler’s bat 13 12 15 1 0 

Common pipistrelle 33 35 42 50 6 

Soprano pipistrelle 60 98 126 61 17 

Brown long-eared bat 3 0 0 3 0 

Total 109 146 193 115 23 
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Figure 8: Bat distribution for transect on 11th May 2022 
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Figure 9: Bat distribution for transect on 26th May 2022 
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Figure 10: Bat distribution for transect on 12th July 2022 
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Figure 11: Bat distribution for transect on 31st August 2022 
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Figure 12: Bat distribution for transect on 24th October 2022 
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3.4 Static detector surveys 

In compliance with NatureScot et al. (2021) guidelines, static bat detectors were deployed three 

times per season over the 2022 active seasons at or in areas adjacent to the proposed turbines  as 

shown in Figure 4, with deployment dates and durations detailed in Table 4. Weather conditions 

during the three deployment periods were proven to be compliant with NatureScot et al. (2021) 

requirements and details are provided in Appendix 2: Weather data for static deployment period.  

The following sections detail the results from static monitoring surveys for each of the three 

seasonal deployments: spring, summer, and autumn.  

The average value in Table 12 represents the average bat passes per hour. The standard deviation 

shows how dispersed the data is from the average. A low standard deviation shows how the data is 

clustered around the average. A high standard deviation shows how the data is more spread out 

from the average. The interquartile range indicates the data that lies within the middle half of the 

data set. This data, excluding outliers are represented in the box plots in Appendix 4: R graphs of 

activity in relation to sunset and maps displaying the seasonal bat passes per hour for each species 

are provided in Appendix 5: Maps showing bat passes per hour. 

The relationship between levels of bat activity and weather conditions, specifically wind speed and 

temperature, is displayed in Appendix 2. Geographical and temporal context for activity levels was 

examined through the analysis of the data using the software R. Graphs have been created which 

shows the level of activity at each detector in relation to the number of bat passes per hour and in 

relation to activity levels relative to sunset, see Appendix 4: R graphs of activity in relation to sunset.  

3.4.1 Results for spring 2022 deployment 

Each of the 10 detectors deployed over spring recorded for a total of 15 nights (8,512 mins) 

commencing from 11th May 2022, with the exceptions of D.07 which recorded for 14 nights (7,956 

mins).  

Across all the detectors there was a total of 21,204 bat passes recorded during the spring 

deployment. Bat passes were dominated by soprano pipistrelles (7,435 passes), common pipistrelles 

(7,378 passes) and Leisler’s bats (5,804 passes). Other species were also recorded including Myotis 

spp. (502 passes), brown long-eared bats (82 passes) and Pipistrellus spp. (3 passes). Leisler’s bats, 

who are a high-risk collision species, showed high activity at D.04, with an average of 26.69. 

Common and soprano pipistrelles both showed high activity at D.05, D.06 and D.07, with average 

values ranging between 6.17 and 41.16. Common pipistrelles also showed high activity at D.08, with 

an average of 7.73. This is discussed in Section 4.2.1 

3.4.2 Results for summer 2022 deployment 

Each of the 10 detectors deployed over summer recorded for a total of 20 nights (10,144 mins) 

commencing from 22nd August 2022, with the exception of D.01 which recorded for 18 nights (7,184 

mins).  

Across all the detectors there was a total of 12,240 bat passes recorded during the summer 

deployment. Bat passes were dominated by soprano pipistrelles (5,616 passes) followed by Leisler’s 

bat (3,781 passes) and common pipistrelles (2,524 passes). Other species were recorded including 

Myotis spp. (291 passes), brown long-eared bats (27 passes), and Nathusius’ pipistrelle (1 pass). 
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Leisler’s bats again showed high activity level, with an average of 10.94 on site, this time at D.07. 

Common pipistrelles showed high activity at D.07, with an average of 10.94 at D.07. Soprano 

pipistrelles showed high activities at D.05, with an average value of 11.42 and at D.07 with an 

average value of 18.63. Soprano pipistrelles also showed moderate activity, with an average of at 

4.59. This is discussed in Section 4.2.1. 

3.4.3 Results for autumn 2022 deployment 

Each of the 10 detectors deployed over autumn recorded for a minimum of 25 nights (21,983 mins) 

commencing from 29th September 2022, with the exception of D.05 and D.06 which failed. Detectors 

deployed at D.09 and D.10 recorded for significantly longer due to flooding that prevented safe 

collection and ran for 31 days (27, 448 mins) and 33 days (29,300 mins), respectively. Due to the 

extended deployment, data analysis was completed on 15 nights, from 17 October until 1 November 

2022. These dates were chosen due to the localised flooding on the site, meaning that heavy rainfall 

would’ve occurred in the earlier dates of the deployment, resulting in non-compliant weather nights 

as per the NatureScot guidance (2021).  

Across all the detectors there was a total of 11,610 bat passes recorded during the autumn 

deployment. Bat passes were dominated by common pipistrelles (5,778 passes), followed by Leisler’s 

bats (2,421 passes) and soprano pipistrelles (2,905 passes). Other species were recorded including 

Myotis spp. (400 passes), Pipistrellus spp. (97 passes), brown long-eared bats (6 passes), and 

Nathusius’ pipistrelle (3 pass). Leisler’s bats showed moderate activity at D.09, with an average value 

of 4.06. Common pipistrelles showed high activity at D.07. Soprano pipistrelles showed moderate 

activity at D.07. These results are discussed in Section 4. 

Leisler’s bats peaked activity on the 26 October and 27 October 2022. It can be seen that this trend 

has occurred across all detectors on site at these times, although not to the extremity of D.09, which 

had 440 passes at one hour after sunset and 215 passes two hours after sunset on the 26 October 

2022 and 397 passes one hour after sunset and 261 passes two hours after sunset on the 27 October 

2022. At sunset, there were only 18 passes on the 26 October 2022 and 27 passes on the 27 October 

2022 at D.09. 
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Table 12: Bat activity (average bat passes per hour, bp/h) for each bat species across all the deployments. 
Notation:  Std Dev = standard deviation and IQR = interquartile range 
Activity level classification based on average bat passes per hour: < 2 bp/h = Low, 2 to < 5 bp/h = Moderate, ≥ 5 bp/h = High 

Deployment 

Myotis spp. Leisler's bat Nathusius' pipistrelle Common pipistrelle Soprano pipistrelle Pipistrellus spp. Brown long-eared bat 

Average Std Dev IQR Average Std Dev IQR Average Std Dev IQR Average Std Dev IQR Average Std Dev IQR Average Std Dev IQR Average Std Dev IQR 

Sp
ri

n
g 

D.01 0.13 0.43 0 2.47 4.39 3 0  0 0  0.78 1.43 1 0.56 1.25 0.25 0.02 0.13 0 0.13 0.55 0 

D.02 0.23 1.75 0 2.05 4.04 2 0  0  0 0.44 1.40 0 0.33 0.88 0 0.00 0.00 0 0.03 0.16 0 

D.03                                          

D.04 0.57 1.16 1 26.69 52.68 16.25 0  0 0 2.17 5.85 2 1.65 2.13 2 0.00 0.00 0 0.12 0.51 0 

D.05 0.04 0.23 0 4.55 8.07 5 0  0  0 6.17 14.27 4 7.28 12.70 7.25 0.00 0.00 0 0.05 0.28 0 

D.06 0.13 0.34 0 0.97 1.94 1 0  0  0 19.26 28.06 24.25 6.26 8.70 9 0.00 0.00 0 0.03 0.16 0 

D.07 0.55 0.98 1 2.86 6.14 3 0  0  0 18.39 20.01 25.25 41.16 52.10 53.75 0.00 0.00 0 0.03 0.16 0 

D.08 0.39 0.71 1 2.09 3.41 3 0  0  0 7.73 22.04 5 3.68 8.89 4 0.01 0.09 0 0.03 0.16 0 

D.09 0.30 0.57 0 2.88 5.47 4 0  0  0 2.23 3.38 3 1.47 2.02 2.25 0.00 0.00 0 0.11 0.41 0 

D.10 1.66 3.54 1 1.88 3.35 2 0  0  0 1.36 2.32 1.25 0.73 1.73 1 0.00 0.00 0 0.16 0.74 0 

Su
m

m
e

r 

D.01 0.17 0.53 0 0.27 0.83 0 0  0  0 0.27 0.83 0 0.13 0.44 0  0 0  0 0.02 0.15 0 

D.02 0.07 0.29 0 0.39 0.87 0 0  0  0 0.39 0.87 0 0.65 1.81 1  0 0  0 0.02 0.12 0 

D.03 0.06 0.24 0 0.26 0.70 0 0  0  0 0.26 0.70 0 0.62 1.15 1  0 0  0 0.02 0.15 0 

D.04 0.05 0.25 0 0.94 4.14 0 0  0  0 0.94 4.14 0 4.59 5.26 5  0 0  0 0.02 0.18 0 

D.05 0.35 0.72 0 1.76 2.93 2 0  0  0 1.76 2.93 2 11.42 13.35 14.5  0 0  0 0.00 0.00 0 

D.06 0.01 0.09 0 0.27 0.93 0 0  0  0 0.27 0.93 0 0.24 0.82 0  0 0  0 0.00 0.00 0 

D.07 0.21 0.73 0 10.94 14.26 15 0  0  0 10.94 14.26 15 18.63 22.40 20  0 0  0 0.02 0.15 0 

D.08 0.31 0.58 0.5 1.17 3.22 1 0  0  0 1.17 3.22 1 1.52 1.97 2  0 0  0 0.02 0.12 0 

D.09 0.17 0.42 0 0.79 1.22 1 0  0  0 0.79 1.22 1 1.16 1.67 2  0 0  0 0.04 0.20 0 

D.10 0.16 0.48 0 0.31 0.79 0 0.01 0.09 0 0.31 0.79 0 0.54 1.13 1 0  0  0 0.01 0.09 0 

A
u

tu
m

n
 

D.01 0.06 0.40 0 0.06 0.45 0 0.00 0.00 0 0.19 1.36 0 0.06 0.40 0 0.06 0.00 0 0.01 0.11 0 

D.02 0.01 0.08 0 0.12 1.24 0 0.00 0.00 0 0.69 5.99 0 0.25 1.53 0 0.25 0.08 0 0.00 0.00 0 

D.03 0.04 0.28 0 0.29 1.95 0 0.00 0.07 0 0.28 1.94 0 0.10 0.74 0 0.10 0.05 0 0.00 0.00 0 

D.04 0.02 0.15 0 0.02 0.13 0 0.00 0.00 0 0.99 4.40 0 1.58 6.51 0 1.58 0.00 0 0.00 0.00 0 

D.05                      
D.06                                           

D.07 0.32 2.24 0 0.02 0.22 0 0.00 0.06 0 8.63 37.65 0 4.40 13.98 0 4.40 0.06 0 0.00 0.06 0 

D.08 0.09 0.48 0 0.09 0.55 0 0.00 0.00 0 1.10 8.17 0 0.36 1.54 0 0.36 0.08 0 0.00 0.06 0 

D.09 0.07 0.54 0 4.06 33.75 0 0.00 0.00 0 0.64 3.95 0 0.23 1.62 0 0.23 0.47 0 0.00 0.00 0 

D.10 0.01 0.16 0 0.09 0.66 0 0.00 0.00 0 2.20 9.17 0 0.74 3.58 0 0.74 0.05 0 0.00 0.00 0 
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3.4.4 Automated static surveys at height 2023 

Throughout the deployment at height, 139 bat passes were recorded. The majority of these passes 

were identified as Leisler’s bats (125 passes), with the remaining passes made up of common 

pipistrelles (7 passes) and soprano pipistrelles (7 passes). Average bat passes per hour can be seen in 

Table 13.  

Table 13: Average bat passes per hour for each species across the deployment at height. 

Location Species Average Std Dev IQR 

H.01 

Myotis sp. 0.00 0.00 0 

Leisler’s bat 0.11 0.52 0 

Nathusius’ pipistrelle 0.00 0.00 0 

Common pipistrelle 0.01 0.09 0 

Soprano pipistrelle 0.00 0.08 0 

 

4 DISCUSSION 

4.1 Summary of roost survey results 

As detailed in 3.2.1 Roost surveys, there was only one confirmed roost. Table 10 details the 

summarised results of roosts surveys conducted on the wind farm site in 2022 and shows the 

locations of where these surveys were carried out. Images of these can also be found in Appendix 1: 

Potential Roost Features and Roost Emergence/Re-entry Survey location. 

From the survey results, there was one confirmed roost at stone bridge (PRF 148), where three re-

entries were registered. There were also common and soprano pipistrelles and Leisler’s bats foraging 

and commuting throughout the area. This bridge roost would offer protection from predators, and 

be of relative humidity and a constant temperature, given that the river Suir passes through it. The 

river would also act as a primary area for food sources. There is over sail and overrun areas crossing 

this bridge, which may cause some disturbance to the roosting species. Mitigation measures should 

be put in place to minimise this disturbance.  

There were no other confirmed roosts, with little to no activity during the first two surveys at PRF 

147 and PRF 12. There were common and soprano pipistrelles and Leisler’s bats recorded foraging 

and commuting at the remaining survey locations (PRF 24, PRF 120, PRF 135, PRF 53, and PRF 149). 

Although no species were observed emerging or re-entering these features on these given dates, 

this does not mean they are not used as roosts. 

Hinds and Davidison-Watts (2022) discuss the fission and fusion behaviour of tree dwelling bats 

wherein bats regularly switch roosting sites. Fusion behaviour is where bats of a colony are present 

all in the one roost, while fission behaviour is where bats switch between roosting sites and disperse 

or interchange with other populations or colonies of bats. This roost-switching behaviour is 

influenced by microclimatic conditions and seasonal and phenological changes, parasite avoidance, 

and other factors. This dynamic nature of this behaviour makes it challenging to definitively confirm 

or rule out the existence of any bat roost during punctual observations or surveys. Therefore, trees 

with potential roost features, even in the absence of confirmed bat roosting, should be considered 
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as roosts and will require appropriate mitigation measures if these features are to be removed as 

part of the proposed development. 

There is a pNHA Ormod’s Mill, Loughmoe, Temploemore [Site code: 002066] (c. 3.5 km from site), 

which has a nursery roost for the Natterer’s bat of national importance. There are also brown long-

eared bats roosting here. Although this roost is outside the viable area and the zone of influence 

from turbines, with no surveys carried out, it is very important to note this roost. There is potential 

for these species to commute and forage south along the river Suir from the mill roost and be 

present within the site. Natterer’s bats are known to commute up to 6 km from the roost to core 

foraging areas. They like to commute along tree-lined river corridors, which are visible along the 

river between the mills and Thurles. They have a preference for mature semi-natural broadleaf 

woodlands, which is present near D.04 and D.05. Brown long-eared bats also prefer foraging near 

woodlands and follow linear features to get there.  

While the roost at Ormond’s Mill is of national importance and there is potential for indirect impacts 

such as removal of linear features having an impact on foraging routes for both species,  data 

collected during the 2022 static deployments shows low activity from both these species at the 

proposed development Site, therefore, no impacts are anticipated on the pNHA populations. 

4.2 Summary of bat activity survey results 

During the 2022 seasons, bat activity was recorded within the wind farm site for a minimum of six 

species, including common pipistrelles, soprano pipistrelles, Nathusius’ pipistrelle, Leisler’s bats, 

Myotis spp., and Brown long-eared bats. The majority of bat activity was attributed to common and 

soprano pipistrelles.  Soprano pipistrelles were recorded in all months during transect and static 

surveys and were the most active species for static surveys during all of the seasonal deployments, 

with a total of 15,956 passes. Common pipistrelles were the second most active species recorded on 

the site during all of the seasonal deployments with a total of 15,680 passes. Activity within the wind 

farm site was largely recorded in proximity to habitat features that were assessed as being suitable 

for foraging and commuting bats, i.e. forestry edge habitat. Below is a summary of activity by 

species, also see Table 13. 

4.2.1 Pipistrelle species 

As mentioned above, common and soprano pipistrelles were recorded across the wind farm site, 

during all deployments in 2022 and were the most active species within the wind farm site. There 

was a total of 31,740 passes detected throughout the three deployments. Soprano pipistrelles were 

the most active species at the wind farm site, accounting for 35.4 % of total bat activity. Common 

pipistrelle accounted for 34.8 % of total bat activity on site, while Nathusius’ pipistrelles had four bat 

passes throughout the three deployments. There were 94 passes identified as social calls, with one 

social call identified in spring and 93 social calls identified in autumn. The spring social calls could 

suggest the gathering of females to locate or establish maternity roosts, giving the time of these 

calls. The remaining calls identified in autumn, could also signify another interaction between 

individuals, such as defending a territory and calling their young. Another possible reason is a mating 

call, given that these calls were identified in October. Due to a lack of studies on social calls, a clear 

explanation for these types of calls is not possible.  
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4.2.1.1 Soprano pipistrelle 

Data analysis shows that soprano pipistrelles were the species recorded to have low to high activity 

levels across all deployments. They had high activity at D.05, D.06 and D.07 in spring, and D.05 and 

D.07 in summer. They showed moderate activity at D.08 in spring, D.04 in summer and D.07 in 

autumn. D.04 and D.09 had moderate activity level in spring. D.10 also had moderate activity levels 

in autumn. The remaining locations were of low activity. 

D.07 is located on the edge of an improved grassland that is adjacent to the fen. This area has good 

connectivity to the adjoining areas and Suir river by the extensive network of treelines/hedgerows. 

These features (hedgerows/treelines) become slightly fragmented to the north of this location. The 

riparian habitat and good connectivity, being of moderate foraging and commuting potential as per 

Collins et al. (2016), explains the constant high activity of sopranos in these areas. Another location 

of high activity was D.05 in spring and summer. This detector was placed on a feature, along edge of 

broadleaf plantation and improved grassland and is just outside the 300 m zone of influence at T.9.  

Soprano pipistrelles were also the most active species recorded during transect activity surveys. The 

transects covered areas of commercial broadleaf woodlands, with high foraging and commuting 

potential. There is also a drain edge adjacent to the woodland, which creates a riparian habitat 

preferred by the soprano pipistrelle. This could explain the high levels of activity recorded during the 

transect surveys by this species.  

During the deployments at height, a total 139 bat passes were recorded with 5% identified as 

soprano pipistrelles. This demonstrates that soprano pipistrelle can occasionally fly at higher 

altitudes, rendering the species vulnerable to wind turbines, and explain why this is one of the 

species considered of high collision risk by NatureScot et al. (2021). This vulnerability aligned with 

the species being common and widespread also explains previous investigations into bat collisions at 

wind farm sites across the UK (Mathews et al., 2016), which found common and soprano pipistrelle 

species to be amongst the most commonly recorded casualties during searches of turbines. 

However, the low activity levels of soprano pipistrelle observed during this deployment suggest that 

erecting a turbine in the location where the existing temporary met mast is situated may not 

significantly impact their local populations. This could be attributed due to the habitat characteristics 

(open area) where the met mast is placed, which may not be preferred by soprano pipistrelles, as 

they are more reliant on linear features for commuting between roosts and foraging areas.  

4.2.1.2 Common pipistrelle 

Data analysis shows common pipistrelles had low to high activity levels across the site. They had high 

activity levels at D.05, D.06, D.07 and D.08 in spring, and D.07 in summer and autumn. They had 

moderate activity levels at D.04 and D.09 in spring, and at D.10 in autumn. The remaining locations 

were of low activity. 

Another species of high collision risk is the common pipistrelle (NatureScot et al., 2021, Mathews et 

al., 2016 Just like the soprano pipistrelle, D.07 is commonplace of high activity in spring and summer, 

with up to 400 bat passes per hour. Common pipistrelles rely on linear features to navigate their way 

through areas. Common pipistrelles are a generalist species in terms of favourable habitat suitability 

and foraging/commuting areas, which can again explain the high activity levels at this detector in 

each season. This can also explain the high levels of activity in spring at D..05, D.06, and D.08, as 

these areas are within the broadleaf woodland in the south of the site and also go adjacent to the 
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river Suir, providing high foraging and commuting potential for this species.  The proposed felling at 

T.5 takes away the “T”-shaped treeline. This would result in the loss of both foraging and roosting 

features for common pipistrelles. Adequate mitigation measures and post construction monitoring 

are recommended, especially at the “T”-shaped treeline due to the lack of survey data, will need to 

be put in place in areas of proposed felling to ensure there is reduced impacts on these species for 

commuting and foraging.  

Similarly to soprano pipistrelles, out of total 139 bat passes, 5% of bat passes recorded during the 

deployments at height were identified as common pipistrelles. Common pipistrelles occupy similar 

niches and present similar behaviour to soprano pipistrelles, thus also being classified as high 

collision risk by NatureScot (2021). Consequently, similar conclusions to those drawn above for 

soprano pipistrelles can be applied here for common pipistrelles. 

4.2.1.3 Nathusius’ pipistrelle 

There were also two passes of a Nathusius’ pipistrelle at D.10 during the summer deployment and 

D.03 during the autumn deployment. Accordingly to NatureScot (2021), this species is classified as a 

high-risk collision and migratory species. However, due to the very low activity levels detected 

during the surveys, it can be assumed that these passes could be isolated events and the proposed 

development will have minimal impacts on this species. 

4.2.2 Leisler’s bat 

Leisler’s bats were classed as having high activity levels at D.04 in spring and D.07 in summer. They 

showed moderate activity at D.01, D.02, D.05, D.07, D.08 and D.09 in spring. They also showed 

moderate activity at D.09 in autumn. The remaining locations were of low activity. 

Leisler’s bats were recorded having high activity at D.04 in spring, with 200 bat passes per hour as 

seen in Figure A5.2. This detector was placed on an oak tree in the woodland slightly southwest of 

the wind farm site. D.07 was also of high activity in summer. This detector is located on the edge of 

an improved grassland that is adjacent to the fen. This area has good connectivity to the adjoining 

areas and Suir river by the extensive network of treelines/hedgerows. These features 

(hedgerows/treelines) become slightly fragmented to the north of this location.  

Leisler’s bats will frequently fly at heights greater than other species (Carlin and Mitchell-Jones, 

2009) and are also found to frequently fly in open areas (NatureScot, 2023) generally increasing their 

risk of turbine collision. During the deployment at height, Leisler’s accounted for 89% of the total 

passes for this deployment. This demonstrates the high-risk activity of Leisler’s bats and their 

distinctively high flight patterns.  

In 2022, Leisler activity at D.02 was moderate in spring at ground level. Due to the activity seen at 

height, it can be assumed that there is potential risk of collision if commuting between T.1 and T.6.  

This could increase the risk of collision between T1 and T6 due to the open areas, which Leisler’s bat 

also favour while commuting (Elmeros et al. (2016)).  

From the desk study, the woodland around D.04 has been felled and regenerated. It was clear felled 

in or before 1995, let regenerate between 1995 – 2000 and was clear felled again in 2001. Between 

2006 and 2012, it seems to have been kept cut back. However, from 2011 – 2013, there is visible 

regeneration again and has been let continue to grow until this present day. The southern part of 
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this woodland was established well at D.05, and felling had taken place, and an understorey began 

to regenerate. The presence of mature trees, creates good potential for roosting Leisler’s bats are a 

known tree roosting species, making this woodland all the more important. Leisler’s bats tend to 

avoid cluttered areas when foraging, being more commonly found above or just below tree 

canopies. The mature trees present in this woodland would influence a higher insect population 

(Knuff et al. 2020) This could explain the high activity levels in spring in this area. They are also 

known for switching between tree roosts and so, it cannot be confirmed if one tree is not used for 

roosting just because there was an absence of that given day. It is possible that there could be more 

activity not picked up by the detector due to it being placed within the woodland with the 

placement of trees and the overhead canopy interfering with detector range and Leisler’s bats 

echolocations. This detector is also within the 300 m zone of influence to T.8. This area is of 

improved grassland, in which Leisler’s bats like to forage over, and do not depend on linear features. 

This is increasing the collision risk between this species and the turbine. Mitigation will be needed.  

There was also moderate activity at D.09, as seen in Figure A5.2 during the autumn deployment, 

with 400 bat passes per hour recorded. Although just classed as a moderate activity level, D.09 is of 

significant importance to the local Leisler’s bat population here. The development of a turbine here 

and the felling associated with this installation will have direct negative effects on the local Leisler’s 

population in this area. When Leisler’s bats echolocate, they can be heard up to 80 m away from the 

detector (NatureScot, 2021). The turbine T.7 is within the 80 m buffer from placement of D.09. This 

high-risk collision species is very vulnerable in this area, especially with bat passes per hour rates of 

400 bp/h. Based on data analysis, it shows activity peaks on the 26 and 27 October 2022.. This 

heightened social activity on these two nights could be attributed to the localised flooding which 

occurred during the autumn season. The heavy rain in the nights previously would have created 

unfavourable foraging conditions, giving a spike in foraging activity on subsequent nights of 

favourable foraging conditions.  

Further analysis shows that the busy activity is primarily one to two hours after sunset on both these 

nights at D.09. It can be seen that this trend has occurred across all detectors on site at these times, 

although not to the extremity of D.09. Sunset was at 6.12pm and 6.10pm respectively, so there is no 

suspicion of a roost within the 80 m echolocation detection range for Leisler’s bats given that this 

species is known for earlier emergences. Leisler’s are also known to travel between foraging and 

roosting sites, with some having been recorded travelling up to 13.4 km in Ireland (Shiel et al., 1999) 

The surrounding habitats here within an 80 m buffer are improved grasslands and hedgerows. 

Improved grassland is of local foraging importance to this species as two-thirds of Leisler’s bats in 

Ireland was spent over pastures and drainage canals (EUROBATS, 2019). There is also the river Suir in 

close proximity (c. 150 m) to D.09, which provides great foraging opportunities. Both the water body 

and improved grasslands are critical feeding areas for this species (EUROBATS, 2019).  

There were also no roosts identified within this area. Leisler’s bats prefer to roost within trees. 

However, surveying and pinpointing roosts in trees is a very challenging task. Leisler’s bats are one of 

the many species which exhibit roost-switching behaviours in trees. Leisler’s bats were observed 

switching between tree roosts between every two and ten days (Waters et al., 1999). 

It is recommended that mitigation methods should be implemented for T.7 due to the activity of this 

high-risk collision species. Some mitigation methods which could be implemented are a rotary-swept 

area buffer, blade rotation alteration or smart curtailment. During the deployments at height, 139 
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bat passes were recorded and 90% of these passes (125 passes) were identified as Leisler’s bats. This 

demonstrates the high turbine collision risk of Leisler’s bats and their distinctively high flight 

behaviour, especially when these results are compared to the other detected species. This could 

increase the risk of collision between T1 and T6 due to the open areas, which Leisler’s bat also 

favour while commuting (Elmeros et al., 2016). This species usually flies high and commute in the 

open at heights of 10 m or even greater, which is evident from passes recorded at 50 m during the 

static at height survey. There was low activity from Leisler’s at D.03 during summer and autumn 

deployment. Analysis cannot be made for spring at D.03, due to an equipment failure. This detector 

at height shows the open area flight paths taken by Leisler's bats, and the distinctively high flight 

behaviour. This shows the importance of mitigation requirements (such as feathered idling and 

feathered curtailment) to help reduce potential impacts on this high-risk collision species. 

Leisler’s bats were recorded during all of the four transect activity surveys.  

4.2.3 Myotis species 

During the 2022 survey period, Myotis sp. were all of low activity. They were active at all of the 

detector locations during each of the three seasons. 

There were Myotis sp. recorded during two of the five transect activity surveys.  

4.2.4 Brown long-eared bat  

It is acknowledged that accurately monitoring brown long-eared activity can prove quite difficult as 

this species is known to make low amplitude calls and frequently forage using their eyes or ears 

rather than echolocation (Collins, 2016 and Russ, 2012). As a result, brown long-eared bats are 

frequently underrepresented in surveys which rely on the use of bat detectors.  

The average activity levels recorded for this species at all locations during each of the deployments 

was low. There were no brown long-eared bats recorded during three of the transect activity 

surveys. 
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TENTIAL ROOST FEATURES AND ROOST EMERGENCE/RE-ENTRY SURVEY LOCATION 

Roosting 
potential 

PRF picture 

Moderate 

 

Hawthorn with standing hollow dead wood PRF - (Moderate) 

 

Moderate 

 

Ash tree with welds and rot branch Low 
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Roosting 
potential 

PRF picture 

Moderate 

 

Low 

 

Low 

  

Low 

 

veteran ash/elder/misc treeline, leafy ivy Low 
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Roosting 
potential 

PRF picture 

Old, thicker ivy with hidden features potential, also Low 

 

Ring of ash and alder, potentially foraging mirage Low 

  

Split compression fork, stress shear feature now Moderate 

 

Hedgerow/treeline mature every 20m approx.. Low 

 

Ash, birch and hazel mixed stand of trees. Cavities Moderate 
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Roosting 
potential 
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Small outcrop of ash, possible cavities Low 

 

Low 

 

Scots pine with some hawthorn, hawthorn 
 

Low 

  

Standing dead pine, possible cavities Low 
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potential 

PRF picture 

Standing dead ash in pine outcrop. Cavity visible Low 

 

Outcrop of Scots pine. Some is standing deadwood Low 

 

Mostly hawthorn, gorse full hedgerow Low 

 

No visible cavities, lots of green ivy present Low 
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Roosting 
potential 

PRF picture 

Low 

 

Low 

 

Multiple ash trees. One dead branch on tree with Low 

 

Possible dead limb halfway up tree. No lower cavities Low 
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Roosting 
potential 

PRF picture 

Hawthorn cavities in understorey of pine Moderate 

 

Scots pine with understorey of mixed dead wood and Moderate 

 

Low 

 

wood large crack, poor connectivity Low 
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Roosting 
potential 

PRF picture 

Scots pine with some visible cavities Low 

 

Low 

 

Mixed birch and pine with some standing deadwood 
small patches of hawthorn but it’s quite small 

Low 

 

from distance. Just pine with Low 
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Roosting 
potential 

PRF picture 

Leafy ivy trees moderate foraging Low 

  

No features except ivy, moderate forage with stream Low 

 

Moderate foraging several low roosting potential trees Low 

 

one visible feature located close 
to moderate foraging and commuting area 

Low 
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Roosting 
potential 

PRF picture 

Tension weld between two different trees. No other 
visible features in moderate foraging area and 

Low 

 

features. Butt rot, cavities, no 
visible bats but in moderate foraging and commuting 

Moderate 

 

Moderate foraging and commuting along river with Low 

 

Young ash and oak plantation, size limits to no more Low 
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PRF picture 

Tree in moderate foraging and commuting Low 

 

Tree with three features, it’s in a possible high 
foraging and commuting area due to surrounding area 

river and scrub woodland adjacent 

Moderate 

 

features on trees, in moderate commuting Low 

 

Negligible/low trees along a line in moderate foraging Low 

 

Fragmented willow scrum across boggy wetland area Low 
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Roosting 
potential 

PRF picture 

tree in high commuting and foraging Low 

 

Treeline of low roosting potential  Low 

 

Trees in moderate foraging and commuting area Low 

 

Multiple trees with features, cavities, tear aways. 
Right beside rover with adjacent moderate foraging 

Moderate 

 

Low 
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Roosting 
potential 

PRF picture 

High foraging and high commuting. Tree with multiple 
features. Weld, wind snap and cavity 

Moderate 

 

Building has a good bit of green ivy but lots of cavities Moderate 

 

with some ivy coverage Moderate 

 

Mature trees bordering young plantation, very leafy Low 

 



Bat survey results report 

Brittas Wind Farm, Co. Tipperary 

Roosting 
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PRF picture 

Mature oaks with few features, one – two knot holes, Moderate 

 

Treeline of good age for features, but no visible ones Low 

 

Veteran oaks with multiple transverse snaps similar High 

 

Low 
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Roosting 
potential 

PRF picture 

 Moderate 

 

Pedunculate oak, ivy that has roosting potential Low 

 

Pedunculate oak, with some small cavities Low 
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Roosting 
potential 

PRF picture 

Low 

 

Beech tree with multiple knots and cavities High 

 

Low 
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Roosting 
potential 

PRF picture 

Moderate 

 

Low 

 

features, especially in ivy High 
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Roosting 
potential 

PRF picture 

Low 

 

High 

 

Moderate 
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Roosting 
potential 

PRF picture 

Low 

 

High 

 

Low 

 

Moderate 
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Roosting 
potential 

PRF picture 

Oak tree with some low features such as bark peeling Low 

 

Oak with high features such as bark peeling and High 

 

Oak tree with peeling bark and snapped branch Moderate 

 

beech with multiple cavities and butt rot High 
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Roosting 
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PRF picture 

Mature beech tree with wind snap Moderate 

 

Moderate 

 

High 

 

Confirmed roost with bat visible during inspection High 
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Roosting 
potential 

PRF picture 

High 

 

High 

 

Woodland box with high foraging Moderate 

 

High 
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Roosting 
potential 

PRF picture 

High 

 

High 

 

High 

 

High 
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Roosting 
potential 

PRF picture 

High 

 

Low 

 

High 

 

High 
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Roosting 
potential 

PRF picture 

Moderate 

 

Ash tree with no visible features Low 

 

Moderate 

 

Low 

 

Low 
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Roosting 
potential 

PRF picture 

Beech tree with no visible features due to ivy coverage Low 

 

High 

 

High 

 

Moderate 

 

Moderate 
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Roosting 
potential 

PRF picture 

Beech tree with multiple cavities and butt rot High 

 

Moderate 

 

Moderate 

 

features High 
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Roosting 
potential 

PRF picture 

Oak tree with butt rot and cavities in ivy  High 

 

Tree with cavity in the fork of the tree High 

 

ld oak (moderate trees) treeline c. 30m tall, knot 
holes, tear outs, welds probably high collectively 

High 
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Roosting 
potential 

PRF picture 

Moderate 

 

Moderate 

 

Moderate 

 

Beech tree with multiple cankers Moderate 
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Roosting 
potential 

PRF picture 

ightning struck oak, highly complex cavity c. 30m with High 

 

Moderate 

 

ossible cavity in main stem Moderate 
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Roosting 
potential 

PRF picture 

Moderate 

 

cavity beside a lake Moderate 

 

Tree with dead ivy and weld between two trees Low 
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Roosting 
potential 

PRF picture 

Tree with multiple cavities, butt rot and welds High 

 

Tree with high foraging potential Moderate 

 

Tree with large interior rot, and multiple entry points Moderate 

 

Moderate 
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Roosting 
potential 

PRF picture 

Beech tree with multiple features High 

 

Cavity on northside of tree. Burls on west side High 

 

Low beech tree, cavity halfway up stem Low 

 

oak some very large ivy weld Moderate 
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Roosting 
potential 

PRF picture 

Oak tree with dead ivy and wind snap branch Low 

 

. 30m+ excellent surrounding foraging, 
multiple deadwood branches, leafy ivy low but 
uncovered knot hole, large potential for unseen 

High 

 

primarily but treeline with field has Low 

 

Ash tree with big ivy stems, creating crevices, in which High 
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Roosting 
potential 

PRF picture 

Moderate 

 

high foraging Moderate 

 

Moderate ash tree with multiple stems near a swampy High 

 

Low 
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Roosting 
potential 

PRF picture 

xcellent foraging on drive way, wind break, linear Moderate 

 

between it and the stem 
of the tree. Cavities in branch on north side 

High 

 

 Moderate 

 

 High 
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Roosting 
potential 

PRF picture 

nother area of older oak not assessed individually Moderate 

 

ultiple features on an area of Moderate 

 

Moderate 

 

Moderate 
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APPENDIX 2: WEATHER DATA FOR STATIC DEPLOYMENT PERIODS 

 

 

Figure A2.1 - Mean hourly weather conditions for the duration of the 2022 Spring deployment 
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Figure A2.2 - Mean hourly weather conditions for the duration of the 2022 Summer deployment 
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Figure A2.3 - Mean hourly weather conditions for the duration of the 2022 Autumn deployment 
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APPENDIX 3: STATIC LOCATIONS 2022 

 
Plate 150 - D.01 

 

 
Plate 151 - D.02 

 

 
Plate 152 - D.03 

 

 
Plate 153 - D.04 
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Plate 154 - D.05 

 

 

Plate 155 - D.06 

 

 
Plate 156 - D.07 

 

 
Plate 157 - D.08 

 



Bat survey results report 

Brittas Wind Farm, Co. Tipperary 

95 

 
Plate 158 - D.09 

 

 
Plate 159 - D.10 
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APPENDIX 4: R GRAPHS OF ACTIVITY IN RELATION TO SUNSET

 
Plate 160 – Detector 1 (D.01) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 

 

 

 
Plate 161 – Detector 2 (D.02) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 
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Plate 1622 – Detector 3 (D.03) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 

 

 

 
Plate 163 – Detector 4 (D.04) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 
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Plate 1643 – Detector 5 (D.05) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 

 

 

 
Plate 165 – Detector 6 (D.06) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 
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Plate 1664 – Detector 7 (D.07) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 

 

 

 
Plate 167 – Detector 8 (D.08) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 
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Plate 1685 - Detector 9 (D.09) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 

 

 
Plate 169 – Detector 10 (D.10) activity patterns by species relative to sunset. Gray boxes indicate literature-documented 
activity times, while coloured boxes denote observed activity during the survey. 
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APPENDIX 5: MAPS SHOWING BAT PASSES PER HOUR 
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Figure A5.1: Myotis species - maps showing bat passes per hour  
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Figure A5.2: Leisler’s bats - maps showing bat passes per hour 
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Figure A5.3: Common pipistrelle - maps showing bat passes per hour 
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Figure A5 3: Soprano pipistrelle - maps showing bat passes per hour 
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Figure A5.4: Brown long-eared bat - maps showing bat passes per hour
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APPENDIX 6: WEATHER DATA SHOWING 95% INTERVAL ELLIPSE OF BP/H BY WIND SPEED (M/S) VS 

TEMPERATURE (°C)  

Spring 

 
A6.1: Weather data at detector 1 (D.01) vs bat activity 
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A6.2: Weather data at detector 2 (D.02) vs bat activity 
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A6.3: Weather data at detector 4 (D.04) vs bat activity 
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A6.4: Weather data at detector 5 (D.05) vs bat activity 
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A6.5: Weather data at detector 6 (D.06) vs bat activity 
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A6.6: Weather data at detector 7 (D.07) vs bat activity 
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A6.7: Weather data at detector 8 (D.08) vs bat activity 
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A6.8: Weather data at detector 9 (D.09) vs bat activity 
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A6.9: Weather data at detector 10 (D.10) vs bat activity 

 



Bat survey results report 

Brittas Wind Farm, Co. Tipperary 

116 

Summer 

 
A6.10: Weather data at detector 1 (D.01) vs bat activity 
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A6.11: Weather data at detector 2 (D.02) vs bat activity 
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A6.12: Weather data at detector 3 (D.03) vs bat activity 
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A6.13: Weather data at detector 4 (D.04) vs bat activity 
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A6.14: Weather data at detector 5 (D.05) vs bat activity 
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A6.15: Weather data at detector 6 (D.06) vs bat activity 
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A6.16: Weather data at detector 7 (D.07) vs bat activity 
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A6.17: Weather data at detector 8 (D.08) vs bat activity 
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A6.18: Weather data at detector 9 (D.09) vs bat activity 
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A6.19: Weather data at detector 10 (D.10) vs bat activity 
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Autumn 

 
A6.20: Weather data at detector 1 (D.01) vs bat activity 
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A6.21: Weather data at detector 2 (D.02) vs bat activity 
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A6.22: Weather data at detector 3 (D.03) vs bat activity 
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A6.23: Weather data at detector 4 (D.04) vs bat activity 
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A6.24: Weather data at detector 7 (D.07) vs bat activity 
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A6.25: Weather data at detector 8 (D.08) vs bat activity 
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A6.26: Weather data at detector 9 (D.09) vs bat activity 
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A6.27: Weather data at detector 10 (D.10) vs bat activity 
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