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%1% PURPOSE B®

The purpose of this document is to help planners, developers and ecological
consultants to consider the potential effects of onshore wind energy developments
on bats.

CHOXEOBEMIE. BELERAARERENIDEVARAICKEFIIBENREZEZ. STEE. H
ERESIVOACHILI Y MRS TEDLDICT DI LETH D,

The emphasis is on direct impacts such as collision mortality, but there is reference
throughout to the need for a full impact assessment requiring a wider consideration
of other (indirect) effects’.

BEIEDKL S/ [EENRFE] CERZEBEVTVDIN, EANREETMETHELLRD
o> [ (RHENR) FE] "ADZERICDNTIE. UI7ZL >R (BB ZHRALTL
Do

1 These include loss roosts, of commuting and foraging habitat and habitat fragmentation and
should be considered and addressed as indicated in Chapters 4-9 in Bat Surveys for Professional
Ecologists: Good Practice Guidelines 3rd edition (Collins, 2016). Other chapters in this publication
are also relevant. See also CIEEM (2016) Guidelines for Ecological Impact Assessment in the UK
and Ireland: Terrestrial, Freshwater and Coastal. 2ndedition.
U IRHERNARE] (CE. A<D, BBHIERE. REBSONKEZNSODMNEENDS, TNICDNT
(. ['Bat Surveys for Professional Ecologists: Good Practice Guidelines 3rd edition (Collins, 2016) |
D4-9B(CRENTVDLORIELZER L, MDHORETHD. TOEFIOECHEEEFHL D, F/
[CIEEM (2016) Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial,

Freshwater and Coastal. 2ndedition] B&BaNu)\,

It replaces the previous guidance on the subject; notably that published by Natural
England (TINO51) and chapter 10 of the Bat Conservation Trust publication Bat
Surveys: Good Practice Guidelines (2nd edition), (Hundt, 2012) and tailors the
generic Eurobats guidance on assessing the impact of wind turbines on European
bats (Rodrigues et al.(2014)) to the UK.

CDOXEF. CDOT—XICETBDNETDHS > (Natural England (TINO51)DH



Ke¥) & Bat Conservation Trustl Bat Surveys: Good Practice Guidelines (2nd edition) |
(Hundt2012)28 10 E)(CEDZEDTH D, SIEMRR Eurobats A5 > X (I—0Ov
JXDOADEVHEICH T DRNDEEOEEFHE Rodrigues et al.(2014)) =, 1FUX(CE
SKIOCEDERTZEDTH D,

It is not intended for use in relation to single wind turbines, micro installations
(under 50kW) or offshore wind farms, although some aspects of the guidance may
be relevant. It guides the user through the key elements of survey, impact
assessment and mitigation.

BERDEET 50kW DUTFO/NERE, F ERAB(CHIFDEMIEREECRHAT 3R
FRELTULRW, L. AR, HEHh. EREEDERZRT ZE(CEFEIIDNE
LRy,

The guidance draws on the findings of the Defra-led research Understanding the
Risk to European Protected Species (bats) at Onshore Wind Turbine Sites to inform
Risk Management (Mathews et al. (2016)) hereafter referred to as the National Bats
& Wind Turbines Project and on the growing body of evidence from European and
North American research (see Eurobats Advisory Committee Intersessional Working
Group (IWG) on Wind Turbines and Bat Populations reports for annually updated
reviews of the evidence base, e.g. UNEP/EUROBATS IWG (2017)).
CDAAT2X(F. AFVURDEE - B8 - BAgE (Defra) (CL2 [3—0Ov /(D1
DEVREZEREDOELREBEOU X OINRD A MIET DAFTERS (Mathews et al. 2016) 1.
ZNLIEED National Bats & Wind Turbines O b, I—0Ow/W0db 77 AU BTE
BESNTWBSHARMR (TET>R(ICEDWTBEERSNDIEE L ITE JEFREFICHE
9D EUROBATS D&%k [UNEP/EUROBATS IWG (2017)/2&] #EBOD &) (CEDL
TWd,

The guidance will be further refined and updated in the light of new evidence and
user feedback in 2020.
2020 FICFFHULVWAMR EDI YT N oDERZE LICRBEEN., EFfESNIESD,



25 LEGAL CONTEXT ZHE =R

Bats and their roosts are legally protected by domestic and international
legislation*.
OIEVUEZDRLSSIE, ERESIVEBEACL D TREINTWLS S,

*ERE&EE
ODEY EZORSSHAERTTFSNTVDDEAFURDHE, BARICFEDLDINERFRN,

The purpose of the legislation is to maintain and restore protected species to a
situation where their populations are in a favourable conservation status.

COFEREOENE. REBOEARBZRIFRSIARE(CEESE., HMIFIDILTHD,

Although the wording of the relevant legislation differs slightly between the UK
countries, the act of killing a bat is an offence if undertaken with a degree of
intention or recklessness (unless permitted under licence).
CDERDOXEFAFUIERNBMTOHINCERDN, ERELOHFRL, BRN(CEE
(FEERL<ODEYZRE T DITRFEETHD.

Bat casualties at wind farms are likely to be considered an example of incidental
killing as described in guidance to the Habitats Directive? and may not therefore be
an offence, but at a certain level of impact such killing may cease to be incidental
and become intentional or reckless (according to domestic law).
BAFEBFRTOIDEYDFREE, ERHIES(Habitats Directive) > DA 4> X (C5Tik
SNTVD MBENICEZDIREDOH] EHRBRESNDEEMELNEV. EETERVNEL
NZWH, ZOEDIRFBECLD—TEREOHE L. BRET MBEENICECDIRE] T
Fa< BN, FREEERITIOIRE] EHRENDKIDCRINE LN,

2 See page 49, paragraph 83 in Guidance document on the strict protection of animal species of
Community interest under the Habitats Directive 92/43/EEC (2007)

[Guidance document on the strict protection of animal species of Community interest under the



Habitats Directive 92/43/EEC (2007)] M 49 R—=, 83 fix&HA,

The level of impact that will trigger this change is a matter for courts to decide,
though the implementation of appropriate mitigation measures is likely to lessen the
risk of mortality and therefore the possibility of an offence being committed.

CD [FZEDIEE] FRHFANHIET DB CTH DN, BUMEBEEDOEMEITEY
DORTCERZHS I aeENE <. BNWR(C, EETAZITOUREZRS I ZL(CRD
35,



%35 ASSESSING POTENTIAL IMPACTS B1ER B E D F 1M

Wind farms can affect bats in the following ways:
RADFESBFR(E. LTOANMSIDEY(CHEZSZ DAEENHD D,

1. Collision mortality, barotrauma and other injuries (although it is important to
consider these in the context of other forms of anthropogenic mortality)

125, /\OFSDOX. 85 (MOABNRETEREDOEENZIRINIDIZEEFIEETH
2%

2. Loss or damage to commuting and foraging habitat, (wind farms may form
barriers to commuting or seasonal movements, and can result in severance of
foraging habitat);

2. BEEWREBRIBOHEELFTC(ESE (ANFEER, REREBFTT(IFEREDREEE &
12BNE LR, BNUIHERM (CEREBRIEDODIIZR <),

3. Loss of, or damage to, roosts;
3.R5DERFEIESIE.

4. Displacement of individuals or populations (due to wind farm construction or
because bats avoid the wind farm area).

4 BAEABE DB (RNFEBRROER DS, FZ(EFODEY MRS FEFbISZ B
\TR1ZD).

To ensure that bats are protected by minimising the risk of collision, an assessment

of impact at a site requires a detailed appraisal of:

BRI DZR/NRCMITOADEY ZER(CHREITDCIE. RS TOUTDOLD/RFFHM
R ETMAANETH D,

® The level of activity of all bat species recorded at the site assessed both spatially

and temporally.



O TEMATEHFRSNLODEIEED, KZEMBILEEIL NI,

® The risk of turbine-related mortality for all bat species recorded at the site
during bat activity surveys.

O 1 DUEVUDGEERAERICEFESNIEETCOADEIECDOVTD, RE(CKDIETY
A,

® The effect on the species’ population status if predicted impacts are not
mitigated.
o FHISNZEEMER SN O TZIHEED. BOEREFCH T E,

The above information should be interpreted in the context of likely impacts on local
populations.
LEREDBERE. FRESNDHISEFREBENDHZE EBEL TRIRESNDINETH D,

Relevant factors that should be considered include whether populations are at the
edge of their range, cumulative effects, presence of protected areas designated for
their bat interest and proximity to maternity roosts, key foraging areas or key flight
routes, including possible migration routes.

ZEINTHEZR(C(E. TORAKEIEOERBDHmICHDDN. RIENREE., O
EUDEHICEENTREXOFE. HEBBRISHTTOER. FERRELFH D)
FEZERRARE (FEHREBORBOOIGREZET) MHD.

3.1 Life Extension and Re-powering BREHIEOEREEE (UL
14 R)

In addition to new projects, many future onshore wind energy proposals will involve
life extension (i.e. continued operation beyond the original planning consent period)
or re-powering of existing sites (i.e. replacement of turbines with new, and often
larger, turbines).

BHRDZ < DFE FRAHFEEETEE. FUWGTEIICNZ T, HEPROLER (S¥ETEN

10



AR ZBTTHBZEX TR ZHT D) DV EBFDHBFATORE (Z<DiFEa. LD
REDFH UVVRAEADEE) "MESESD.

It cannot be assumed that changes to existing sites present lower risks to bats than
the construction of new turbines at previously undeveloped locations, so proposals
to amend existing sites should be assessed before permission is given by the
relevant body.

RKEARDOGFRCHUWEEZR TR XDAFOMIEERIDHANIDEYICE D THERE
MEWECARE T D EFTERV, ULIEh > T BIFDMiRZZEX DETEDHZETE. B
BEUF/HNSEEDH NS D DHICFTHEZITONETHD,

If bat surveys have been undertaken at sites that may still be relevant (e.g. there
have been no significant habitat changes since the original surveys were undertaken
and the surveys are no more than two years old), the results should be used to
assess whether the proposed changes are likely to increase the risk of bat mortality,
and what, if any, mitigation should be applied.

BEICODEVDOAEMNTON. ENMAEENCER THNE (FIX(ERBOEMN 2 F
BATEDE. BERRIBEOZANIRNVRE), TOHERE. STEOEE(CI>TIDEY
DRTCIRTMMER DAIREMN DN Z M T DD (CEDONDIRETHD. BIRENE
TOTHNZE, KBEEZEHATINETHD,

Casualty searches and/or acoustic monitoring at height around existing turbines will
add to the evidence base and the former, in particular, are strongly recommended at
such sites.

ERRRE (D) BFOREOSSTOEREZSIU>JE. RENIEFT >R =
EBITIESS. BEERPEBZITOHBATIEFC. miE GEEER) ORENEIH
"nd,

If no surveys or monitoring have been undertaken, the methods proposed here for
new developments should be used as the basis for assessing the risk.
HAECEZSUZIRINETITIONTLRNSEER. COXETRESNTLDHLL
RAOFREETEDIZHDREFEN. URTZTHE T DD ICERTNIRNETHD.

11



FEAE APPROACH 7 7O—F

4 .1 Desk Study XEAFAE

Information should be gathered to help plan survey work and provide context for an
assessment.

RBESTBEOIIREDCSH. HIVFTHACERM T Z T DEH(C. BIRINEZITDIRENDD.

The desk study should review all the available information on bats relevant to a
proposed wind farm site and consider the various factors that influence risk to the
species at a site.

XA G BAOREFEM (UT. FEFEM) CEHAEITDIOATEVEOETOERRR
BIRZUNE. RET L. TDHBAATOIOADEVIEADERL &Y R TBRZIRET UIR TSR
5730\

This should include:
TNICE. UTFREENS.

® Recent aerial photographs (and other photographs), maps and habitat survey
maps ™ *of the proposed site to identify features of potential value to bats*.

O RFDMEETRE (BLUMINOEERE). K. JDFYICE> TRENMBEDSD 2454
=R T DIHDBET FEMOMEA R TIhF ™™,

*EREE

C CTTl& [features of potential value to bats (ODEUIC &> TEENMBEDS D4FH) | o
TWBN, CTOHA RSA2DEETHDIFIURXDBCT (the Bat Conservation Trust )&, ZdD
HARSAZBLUPINETDHA RSA2 T, 2z Thabitat features] EWDSEEZEMED TL)
2. UL BCT Bat Surveys Good Practice Guidelines 2nd(2012)p.77 (C [habitat features likely
to be used by bats] EENMMTNBDELDIC [OTEUNFIALU T SRIRBENFFES KUEEY] =18
ED

JDEVORBHAER [R5 - BENHEE - SRE815] D3 DICKBlendH BERNICEUTDLD
RBEOHMNEIFSN TS (BT BCT Bat Surveys Good Practice Guidelines 2nd(2012)p.24 % 4.2

12



KDIKRE).

O R SHIADEREEN D DIBEY - 1BY. AR, TDOMDBEY (FLl. BE. BBE. BkE. T
ITREIR E) .

© IBENIFIEFI A DUIREMEN 3 DIRIBHVFFEIE JUMBIEYD - KD IEAWVRE & DIant o FIearizEEy) Calll.
JKEE, WAIRE) %o

© FREEFIFDEIREMEN' H DIRIBAVEFEL 1R, TRy, B, KI5, $5(C. LEBDOFRM, JABARDE D
K, WEMEIDEVICE> TREDHRBERELSND,

CNB®d habitat features] MEEE(CKD> TOATEYICED TOBEFTEHOBENRIREDD
AOFHEmARED GEME p.59 T 3a &88),

*REREE
lhabitat survey maps] &(dF. UTDRSRBREDDLDSTHD.
https://forestry.gov.scot/images/corporate/pdf/habitat-survey-map.pdf

Assessors should be mindful that habitats, notably commercial forests, may
change during the scoping period for projects and also during the construction
phase, and therefore evidence should be provided (e.g. by ground truthing™)
that remotely sensed data * will be relevant once the wind turbines are
operational.

BEEG. BB, FCHEMD, AO-E>2J DRSS LUERHAR (CZL T D0 Ee
oD ELCERITDIRENDD. TNWX. RENFELIZSUE—- > -
T4 (RERERFESBAT—4) NEETHDIEaRTHH (FIXETSD
> REYIIL—RRE) RIFHITDIHNENDD.

*R&EE

VE—-bhE>220 - F—H5ETFT2 R)L—RDOBFR. LY b p52 KD5IA,
http://redd.ffpri.affrc.go.jp/pub_db/course_materials/_img/2013_basic/2013_basic_chap07.
pdf

OIS REOIIL—UE- 222005 -5 EERIRY () EOMICEFRZERSHMNCT D
Tz (TR - SAITE - INEEL /o EDRAR(CEI T 215k, IRMAEN#HUVMZEE. KDEDREDEE
EFOCEREEDOHFR CRAT2HEEHD.

- IS5 R bho)L—XOAEER:RMAE TEIS I DIRIC(E. GPS WEIFOHIER. ZEHREEDE
BHFIREZFIRT D,

c OS2 R o)L — XD E S E SRR, B, RENMmHR Sike . RE

13



HICEYCHE T 2RENSD.

® The collation of relevant bat information within 10 km of the proposed wind
energy site, including species and roost records and the proximity of national
and internationally designated sites for bats.

O EXETEHMN S 10km DELERANDIDEY DIFIRDINE., 8. RSDEEHR. TiET
3 (B - BEEETEDSNE) OD0FDOFREKX,

In areas with low levels of biological recording(such as uplands™), particular
effort should be made to identify locations with potential to house significant
roosts, such as barns and other buildings.

EREFIREEENVIRNEFT (BIXET VTS RYIRE) (CBNTE. BEPZED
HDEY R ERE TOEERRS SOFEDOREMZHKR T D L(C. FICTBHHR
SNBIRETHD.

HREE

[uplands| (¥, BETIE (@i, BA] &30 TV BINEFOBEBOBI E (F0 UEKALINE
5&£5TH3. 2 b5 REEOBICEBE [(FURO—EBLE 1,400m UFTEAICH
NTRIESHBHIFEITE D TND KBTI D FENAH RSN, BT CHRENMTON TS,
Ay bS> RdD "highlands" (FEDBRDA A—ZNHDH "uplands” (& [F] ZB\HT. B

ATEEES. Bil=BRA. ZELWDIAA-—HHIN, A FUITIEEICESHARBHSEINZEC
3, Bl DAA=Z(TEVLVB LNV EDCERoT,
=& .

https://www.rspb.org.uk/globalassets/downloads/documents/positions/climate-change/the-

uplands---time-to-change.pdf

® The location of the site in relation to the edge of the species’ known GB range.
Information on species distribution is available in the 2013 UK Habitats
Directive Article 17 Report.

o FUXERNTHSNTVDEDERIEHDNG & FETFEM & DMIBERR. DMDIER
(& Tthe 2013 UK Habitats Directive Article 17 Report] "B TH 3.

The potential for negative impact is likely to increase where there are high risk

14



species on the edge of their range.
BIENREOFELX. BYXTEDOERBDIH CIEINT AN S,

® The location of other wind energy developments, including the number of
turbines and their size, within the surrounding 10km in order to inform an
assessment of pressure.

@ RREMN/AFE(C DV TCIRE T D, FETTEHNS 10km OEHEIR(CHDMMDEN
RERFEOMBE L. TOREHND LUK,

Local Planning Authority websites should also be checked for the presence of
single wind turbines within 10km of the proposed wind farm as the presence of
nearby single turbines, while not the focus of this guidance, may still
contribute to effects.

MU DEEARDD T T YA N TEBOEARES KUSEFEMNS 10km DFEH
N(CHDEARRBOFEOHER T INETHD. CDOHAYF > ADERTIFIRNAN,
FED—H(TIRDIME LNIRLY,

Additionally, other infrastructure (e.g. major roads) and other developments
that may have an effect on local bat populations within the area need to be
considered.

AT, #IERDOITEVEKREICEEZSZIDINE LNV EDMDA> TS (F
BB E) EHREMICDODVWTEERIDUENDD.

Further consideration over a larger area than the above 10km radius may be
required in certain circumstances, for example at locations judged likely to be
on flight-paths used for swarming®, where the arrival of hundreds of bats
within a single night can occur.

=5 (HFEDIRLT(E HFFE 10km ZEBR TR (IC DWW TEEBNBECRD I EN
HD. BIZERT—Z2 0 " BORMWRPECHEAINTLIAEEEN BV E BTSN
FEBARCIE. 1BRICHB VD ODEYDFIRAE C DN H D,

“REE

15



AD—Z=2JCDWTIEBROAERS (p.111)=SE,

Collins (2016) Bat Surveys for Professional Ecologists: Good Practice Guidelines (3rd
edition) provides further detail on undertaking desk studies.
Collins (2016) Bat Surveys for Professional Ecologists: Good Practice Guidelines (3rd
edition)(d. XEABRBEDEFICDOWLT., KDFHZRHLTWLD,

4.2 Bat surveys dVEURAE

The main information required from surveys is:

HEICE D TERSNDERBRE. UTDBEDTHD,

@ species assemblage.
o FEEMIEIE.

Bats should be identified to species, or where these cannot be separated with
confidence, to species group e.g. Myotis sp. or Nyctaloid bats (see Collins
[2016] section 10.2.3) " using the site.

FEFPEMTOFNAZHERLZODEY (. BTHEITDN. HDIVIHEEZEDT
BlCaTFBNRWNES. BIIL—-T BIRIERAESEEZ(E Nyctaloid (f7<1
DEUBWIEDIDEURERRE. Collins [2016] section 10.2.3 ZZ1R) "([CHF
Do

*EREE
Collins, J. (ed.) (2016) section 10.2.3 (C(&. UTDELHEN B D

A proportion of bat species cannot be identified with certainty from their echolocation calls
(sometimes due to the quality of the call but also because of the overlap in call characteristics
between species) and it is important to consider and document how bats have been identified,
either as single species or to genus (e.g. Myotis) or group (e.g. Nyctalus/Eptesicus or
Myotis/Plecotus) and what level of confidence can be applied to identification. Automated
sound analysis systems provide a level of confidence. Sometimes calls recorded are of
insufficient quality to identify to any level and may be categorised as unknown bat calls.
R:ODEVUDEOHR(CEIOI—0O5—>3> - I-)LTHEECHNTDIIENTERVEEHD (7
DOO—)LOBENRERDZEEH DN, BEITI—I/ILOFHEHIEE L TWLWDIHEEEHD). JVEUEE

16



—7f&, B (Myotis 12¢&). ZJL—F (Nyctalus/Eptesicus. Myotis/Plecotus 72:&) OWLWIFNMNELT
EDQXSICAFELENZIRFT L. BIFEIDIENEETHD. BBEFEDINI AT AT, EEEOL
NILREND, BEESNZI—ILOBI R TR THETETRVNES(E RMOODEVUDIBEEEL
THREINDZEEHD.

[Nyctaloid bats] &WDSEEFH TRV, REHNSZDHD Nyctalus/Eptesicus (7Y~ IDE
U - JEDOJRVE) OC&EBhns,

Collins, J. (ed.) (2016) : Bat Surveys for Professional Ecologists: Good Practice Guidelines (3rd
edition). The Bat Conservation Trust, London. (. U TFH545 D> 0O— RaldE,
https://cdn.bats.org.uk/pdf/Resources/Bat_Survey_Guidelines_2016_NON_PRINTABLE.pdf?
mtime=20181115113931&focal=none

® The locations of roosts (particularly maternity and hibernation) and swarming
sites in the surrounding area that could be affected by the wind farm proposals
at the site.

O A NFREMFEICKL > THEZZITD RN DH D EIMIKICHS TS, IJDEUDRLS
5 (FICHEWE IO —&EM&I0=—) ERXRDT—-ZJBMOME.

® The location and extent of commuting or foraging habitat used by bats.

e I DEVUNMFAL TVLSIREISFR L BEIRIRDALE & &8,

This needs to include not only the site itself, but also flight paths and habitats in
the surrounding landscape that are likely to bring bats to the site.
CNEBEFEMALIT TR, BEFEMAIDE) ZELOJEEMEDHDEALDSR
BACHIBHRBPLRIEEZFND.

The information may also be useful where habitat management is considered as
a mitigation measure for predicted impacts on other species (e.g. raptors).
CDERE. MBoiE (FIX(FTEEEE) OFEHHMERBRIEE S U CORREENER

SNTVBBFICHNWTHERILDED ERDINE LI,

® The amount of bat activity on the site, and its spatial and temporal distribution.
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OEETEMICHITDATEVDEHE L. TDRFZERIDM,

Project-planning needs to allow sufficient time to undertake the bat surveys at the
appropriate spatial and temporal scale.
BEETE (L. BURREMRETOIDERYRBCTD RSB ZEERIT DIHENDD.

Bat activity varies considerably both between and within years and on a nightly
basis.
JDJEVUDEENF. FICKD>THE. HICEK>TERSLKZILT D,

It is evident that multiple nights of surveying are required to determine accurately
species presence and distribution within a site and to correctly categorise the
relative level of activity of each species.

ZOHMCFEIT DREEDMRRZIEHCIEREL ., EMNRREDES L NILZIEFRE(CH
HIDBEHICIE. SHORDFABENVETHDZEFHESHTHD.

Pre-application surveys should take place over a full season of bat activity.
ERAIAERTIE. ETCOEICHIFTDIDEVDEERABEZITONETTH D,

Additional survey may be required:
UToHE. BIMAENREERD I EEHD.

® when prolonged unusual or inclement weather is considered likely to have
significantly influenced bat activity during the surveys undertaken;

O EEIRVPEXREN GRS, ABRMAMPTOIDEY DB ICHEERFEZSR L
EZABNDHBE.

® where land management changes have taken place since the survey and these
are considered likely to significantly influence bat activity;

O AFELE. THABEENEDLD, ZNNTIDEYDEECIEERFZEZREF L TUL)
DOEEENENEEZERSNDHS,
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@ at large sites where there is increased potential for high variability in the
pattern of bat activity and it is not practical to undertake the minimum level of
recommended survey (below) in one active season;

OSEXETFTEMMNAKIZE., IDEVDEE/I—-2(CEVEEINDDAIEEN DD, 1
EIOEEHALZITTO. HERFAE (i) OREROEM(FIRENTFRVEE,

@ at sites considered likely a priori to be important to local populations, e.g. close?
to areas designated as SSSI and/or SAC " for their bat interest.

® Bl X (£ SSSIA® SAC " & W\ TZE BRI E Y DI [CIFTE SHHMSICITE > 3 373
&E. MIBEMAEEC & > TURTH S EDGFNNEER CTH D AJREENE X 5NDIES.

3 Where the location of the nearest proposed turbine is within the core sustenance zone** of any

of the species for which the site is notified, see Collins (2016).

SEHEIENTOLBREEVEAEDMBEN, TDBATHSNILTDREICHIFS [Core Sustenance Zone
(D7 xEmfRsXIE) ** ] DOFEFEAN(CHDHEE. Collins (2016)% SR,

*R&EE

SSSI & (FAF Y AN E S = 25T L EE i,
http://tenbou.nies.go.jp/news/fnews/detail.php?i=4837

SAC (Bat Special Areas of Conservation)(Zl FZ=&82,
http://www.wiltshire.gov.uk/bat-special-areas-of-conservation-planning-guidance-for-wilthshire
.pdf

*HREREE

[Core Sustenance Zonel (& Collins (2016) @ 3.7 Species Core Sustenance Zones T TFDLD
[CEDHSNTULD, (LT p30ER)

BCT (344720 FEVUFED [Core Sustenance Zones (CSZs) | ZEIFOXEANSEER T DIFEL KT
ITTWD (5% 3.5 288), CSZ FRIBEOFIATIENEEN. 2ORCSZFAEI IO —DEIENER
PRUCKERFEZSZDEFEENDIITTEYOHERS SEIBOFHEZRYT, (BREF % 3.5 (LI,
BB E(C TH#EOkmM] EVWSEEH T CSZHARESNTLD) . RFEICELT. CSZ FUTZERI Z&IC
Erns.

ORFEEENMNRSSZFIA T 2IDEY OREBRE RS CHEZ SR DREEDH DR SEID
FEH.
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OJO=—DHFEEIRIBEDOE EF A DORIREMEN RALH (THA LIRS EZREE T DT8O (CHETREH,
BEART —SBRROH AL ARICLDIHELERDUREDSL DESOREE(CEER T INENSDD (2
023> 4.2.288),
CSZs (FEART —FFERDEREHRIRT D L(CBFEREIND (80232 4.2.388), CSZs &ED
FOCHBEH LU TELMCDNTDET5/12DIEFHR(IE BCT D website TR ZENTES,
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B 5% METHODS A&

Acoustic surveys using bat detectors should be undertaken to identify the species
assemblage and the spatial and temporal distribution of activity. The range of methods
used and survey effort involved will, to some extent, be informed by information gleaned
from the desk study and will be site- and species-dependent.
ODEYOBEHACEB DO ER/ (Y- ZASMNCTDeHC. BEFRSEREZAVT
SEAAEZEmMT DNENDD. FEVPRAEBNOFHEEF. XA CUNE S NIZIBERD,
ISP (CUF I D,

5.1 Roost surveys < 5RAE

Key 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 200m plus rotor radius of the boundary of the proposed development
should be subject to further investigation.

BEFTHORFNSO—F—HF+200m DEBHANICHD. BHERSS., BEERXIES
Fi. ADO—==Z>208A hEFOEERBENE. SRDIAENMKETHD (INSEWL
INEBLEBEBEROMIZOZL < OIO=—M5. IJDEIYNEFRDAEENSGD).

The search area may need to be extended if there is a high level of habitat connectivity
in the surrounding area and this is considered likely to attract bats into the wind farm
area from further afield.

RIBEOEFRENESVNES. KDEVSGFAINSEEFEMICOATEIUNBE LTS D06
NEWEEZISND LD, RAEHEZLITDIRENDDINE LR,

The survey should establish presence or absence of roosts and if bats are present the
species, numbers (or estimated numbers), function of the roost and flight lines away
from the roost. See Collins (2016) for more details.

RSSAREEF. RSSOF#RE. OTEVDERMNER SNBSS I EEHRE (b
(FHEEEAERE) . RS SDHEE. RSHNMSORMRBZHETL T DIHNENDD. LOFHE
Collins (2016)ZZ8BR L TIEULLY,
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5.2 Bat activity surveys AV E U DFEEERFAE

Surveys should capture a sufficient number of nights with appropriate weather
conditions for bat activity (i.e. temperatures of 10°C and above (8°C in Scotland) at dusk,
maximum ground level wind speed of 5m/s* and no, or only very light, rainfall to fulfil the
minimum requirements in Section 5.2.1.

dDOEVDFEEBERER. O3> 5.2.1 CHIRPEHZB/IZILDSC. TJTEIUD
EENCEYIRIREY (TRAHEHENOSER 10CUE (ROY bS5 > RTE8C)., ik
LARILORARR 5m/s”. BERRUNEECEVRDH) O+H72BH8ERET BN
5D

* See Ahlen et al. (2007) and Arnett et al. (2011)

“Ahlen et al. (2007) & Arnett et al. (2011)% 28,

In practice, particularly in more northerly latitudes, there will be limitations on the
number of suitable nights and some surveys may need to take place over longer periods
which sample a range of conditions.

EIRCE, HBCLOBEREOHIETERBECELZAHNREND DT, HLRBREBRMEF
ZEORBBICOESFAENVE LD HESEHD.

*RE&EE
Xy bT 2 R EEREMETEE (CHEZMN G (SE IR D NS D .

This can provide an insight into how bats respond to poorer conditions and the data used
in the choice of subsequent mitigation.

COUHRAICKD. ODEUMNBXIRCEDLDRIEEZ T DIMNCDOVWTDOHRBENES
N3 EAFFIC, ZORDEBIEEDERICAVWSND T —IZEBDIENTES.,

In such cases, the survey period should be planned and justified by the ecologist and the
effect on bat behaviour considered taking account of weather forecasts.
FABEHEE. RRFHRZEZBELU CADEYDEANDHZEZIRSTT L. ERRFDATE(CK
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O CETE - ARESNDINRETH D

In view of these practical constraints, detectors may need to be operational for
considerably longer than the minimum period specified below.
CNSOEBRNRHNZERI DL, BRI IRVBELIDENRDREBEREZIT
SENDDIMNE LNRL,

Full spectrum automatic detectors should be deployed, as a minimum.
PR EE, TNARI NS AREBHRERBELRET ZLEN B3,

Automated detector surveys should commence half an hour before sunset and finish half
an hour after sunrise to ensure that bat species that emerge early in the evening and
return to roosts late, such as noctules, are recorded.

BEaRSRAAEE. B0 30 DREICHIBL. BHOED 30 DRICER T IDdEND D, N
(F PNYODEVYDLS(CHARLICHEUTHEL [CRSS(ICERDI BN EHFRNDDZE
HE(CITDIHTHD,

Automated detectors are normally left in position to collect data all night. If they may be
subject to interference due to public access to the site, security measures should be
employed, such as placing detectors in locked boxes. Timers determining the start and
end times of the survey should be regularly adjusted through the season to take account
of the variation in night length, (some detectors do this automatically).
BEREREE. — BT —SIEINET DHICATEDHMICKEBEIND . KRENBEGRE
BAMCRIN SN T U DaIREMN B DIHZE (. O D IZHEICANDREDOTEFIUTF
A MRDNRENBIRETHD. WRORSOZEHZERI DI, RAERMIBIFZ R TR
ZRDDIAR—IEHNCEZECHDBTRAEITD (CNZEBEBTITOREEH D).

5.2.1 Ground-level static surveys 1 t B TOERHAE

The minimum level of pre-application survey required using static detectors is 10 nights
**in each of: spring (April-May), summer (June-mid-August) and autumn

(mid-August-October).
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BRAAECH TR, R  CORMRSEBEZFAUCESRATOR/ NG, &H
(4-5H). E (6-8 AHhA). ¥ (8 AA-10H) OENENT I0BTHD ",

*EREE

M bS] OEANLRES (I CICEFE SN TRV, p.356 (M EMNSHI 2m DR S(CRET D
EbD.
*TREE

D 10 8] (FERESNTVDXRSICERT [ODEYDER CEVIGK[REM] ZHIEIHENSDDI
&, ERCF>EIDZLDHDOT—IRENBELIRD, =5(C. BURIREMOE E(CT—INEUSS
NENEER T DO ICIFERAE LA CRRT —45(5.2.6) ZEIST2I2RENHD.

Surveys in adjacent seasons should not be contiguous, i.e. they should be spaced out to
include a reasonable time gap between them and should aim to include periods when
migration could be taking place.

g U e =EORAE (LER U TE>RSRV, D5, FEH(CZLURFMNTvvIT%Z
SULD(CHERZDITDRENGD D, Fio. FERENEZDAIEEEDD DB ZET K
SICTDIREND D,

Ideally, surveys should aim for 10 consecutive nights, but in practice weather conditions
may preclude this particularly early or late in the year and in more northerly latitudes.

AR (C (3, EHE T D 10 BRCHABZIT OSSN, REN(C(E. SBREMFTE. 1FCE
DHDFED D [CRREH N TNZARBIRE(C T DHE LIIRL.

Survey effort should be focused in those parts of the development site where turbines
are most likely to be located, although proposed turbine locations are often subject to
change.

B (FREFREFEMTITONDINRELH, REDMEFEENDIZENAUELESDD,

At sites where the proposed turbine locations are known, static detectors should be
placed to provide a representative sample of bat activity at or close to these points.
REREFEMNON D TVDIEEIF. FEMFRL(QAET DB T, JTEYDEED
AR RY > TN ENDIGRICEBRSREZRE T DVEND D,
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Detectors should be placed at all known turbine locations at wind farms containing less
than ten proposed turbines.

STESNIERAERN 10 BEREDOHLAE. BIREREZ I N CORETEM(CHET DN
ECTHD,

Where developments have more than ten turbines, detectors should be placed within
the developable area at ten potential turbine locations plus a third of additional potential
turbine sites up to a maximum of 40 detectors for the largest developments.

RELN 10 BLDZW5EF. REFZETER 10 (TR, TNUHOREREFE
D3 DD 1. KFRERAFETIIRKN 40 MRCEDFREREZHREIT INETTHD.

Thus, a development with 22 proposed turbines would require 14™ static detectors.
BIZ (XRAE 22 EOFEMTIE. 14" DERTOEBBRIEENVE LD,

*REMWE : 10 IS5 12/3=4 &Ft 14 #i55,

The selection of locations at which to place detectors should be based on professional
judgement, but at large sites, it is recommended that beyond the initial ten detectors
placed at proposed turbine sites (if known), the remainder should be distributed
according to a system of stratified sampling based on the availability of different habitats
and topographical features on the site.
HEMEODERIFEMIROHIMIZE L (CSNDINETHDIN, ARRRSIEFEM T,
REREFEM (BIADHSE) 10 il E. FEMADORRDRIEPMAZICEDVZE
BB >TUISRFTACKD TRBESNDINETHD,

At key-holed woodland/plantation sites (and other proposals involving extensive
habitat alteration), pre-application survey data may not represent the situation
post-construction, as the habitat available for bats will change following construction.
Bz ) Oy FIRCKIR T DIGEEM (BLU. LHEEORIZNRZEZSOETE) T,
OJEY(CHATTRRIRIBENEFATI ST DI, BFRAIDOATT —INEHREBDOIRNR
ERSRWBEN DD,
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Automated survey locations should therefore also include open areas including existing
nearby rides/clearings in the forestry, to provide an indication of how bats may adapt to
and use the new habitat created through turbine construction.

LIt T BOLDRFBETFEM (RMZ/\y FIRICHEIR T DIEEEMRIMOISEEH K
O\ LEBEORIBZZSOETE) TE. RAEERCIDESNIZHUWRIECIDED
REDXSICHGL. AT DINZRIEBIREL T D, MBEE S PAFEBZSOH
TGP ERBDRBEGFICEORELES S,

5.2.2 Automated static surveys at height EFF COERRAE

Monitoring at height can provide useful additional information on bat activity, but it is
unlikely to detect the presence of any species not already recorded using detectors at
ground level (except in woodland - see below).
BFICOEZFVU>TE. IDEYDEENCE T 2ERARMMINNIERZRHTE DN, i
LNV TOBEEBRERE CiLizSNAN > ez, S COEZIUITRETD S
EFEEALERV, (BRMERRL. TEEER)

It is particularly relevant at proposed key-holed sites because of the difficulty of inferring
above-canopy level activity from ground-based detectors (a proportion of the activity of
high flying species (e.g. Nyctaloid species) is likely to be beyond the detection range of
ground based equipment).

ZrEU. M) Ny FIRIEARIFETDFEMCTE, OB FRSEENSHE LOODE
UDEESZHRA T D EEH UL, (EFZERAIIE. FIXETYIDEVR. JEDT
DEVUBREDEEDZ K (&, H_EDEBEDORIEBEINDEIEEENZTU).)

Monitoring at height should be considered where any of the following circumstances
apply:

BAICHOEZFU>IE. UTDREBEOVWI NN HETEEDIBEICEREINDINETH
Do

@ other supporting evidence (e.g. from previous surveys of the site or other local

sources) suggests a high level of bat activity within the height of the rotor-swept
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area”,
o DEF 1T &R BEHL (HIZ(EZDBFROLUEIOFAE D D L\ (IMBOHBIsIEIRIE) H.
O—459—"FRIV7ZOESIHN T, ODFBUDFEELNILHAEWNWT EEREBL TS,

*REE  BATEMY -2 EEONS, JL— ROEERT BEEEDES (AT IMY—->1 £93).

@ existing infrastructure allows and is representative of the proposed changes (e.g.
where a site extension is proposed and automated detectors may be fixed to the
nacelles of existing turbines if they are of similar size to the new turbines),

O IFDORENFIATIRETH D, BEFEDORAELFARG THDIZLE BIREYA M
SROGTEESN TLDIEE. BIFOREMIULVWEELF U5, BBREEE
ZEFEOREDTILICEAEL TELLY),

® a2 meteorological mast is present or will be erected.
O J[RHDVIFRREEN DN BRI DFECTH D

5.2.3 Walked transect and vantage point surveys T kS>>t 7%
MEERBEARE

Either/both of these survey methods can be used to complement the information
gained from static detectors and other sources, but their applicability is discretionary
and site-specific.

FIT RS N EERBERBEOMAHDIVNEIEESNZITOIET. ERCTOEENIFR
FRBEPMOBIHRENSB/OSNDBERZME I DIENTED. LhrLINSOBEAM(E
EETHD. b1 MEBTH D,

Static detectors provide an overview of how bat activity is broadly distributed over the
site and which species are present, but are less suited to identifying flight lines and
understanding the numbers of bats present.

ERCOEBRSABG. BMtRNEAOTITEY DEEN/F— P EARENEFEIT DH
ORISR ZIRMTDIN. RAREERZRBHIZD, FEIDATEYOHZIEET DDI(C (D
EOP ISy~ AN
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Information on these can be collected at certain times i.e. dusk and dawn, using these
observational methods.
INSDIERE. FEORET (FENPRERIAT). UTOBRKEAEZAVWTNREE=ND.

The choice of method used at sites must be appropriate to identify connections between
nearby roosts, linear features (or other potential flight paths, e.g. as used by Nyctaloid
species) and potential key foraging areas across the development footprint®.

AEE HaEoR< 5] MFREOEEY (323 W\ EMOBIERNRRAERE. FIX(ET~<I
DEVURBICEDND LSRR ] BXU [FEFEMIBAOEENREEZREES | MDD
D &R DB EERIRYT DRENHD .

5> There may be other situations where these methods would be appropriate, for example where a
watercourse passes through, or very close to the development footprint, in otherwise open and
exposed moorland. Bats may use these features for foraging and as key commuting routes on
warm, calm nights in the summer. These situations require site-specific judgement.

> ZOMC NS ORESENE T DR L A I BEFEMIEANS DV LTE LB E B 5E.
FIZEAFBETTEHARITITEMANCHDHERETHD. IDVEYFINSOREZ., EORE TIED,
RERICEESBHDNFEERBHREREUVTHHET I EN DD, INSOKROHIRE. HRS &Sk
BETHD.

The existence of such routes might be inferred from other available information, such as
the presence of a linear feature within the development footprint linked to a known roost
site nearby, and such field knowledge should be incorporated into the survey design.
ZEDX DRI — hDFEF. MOFBEIEERBERN SHEASNDINE LNV, HIX(ESHE
EFERANICHD. IEEEDEIADNR S S (C DN DREDIBENDFERETHD. TD
KON TOMR(F. FESTEICERD ASNINETHD.

Vantage point surveys enable the surveyor to see a long way and across the landscape

at early dusk when bats are still visible. They are particularly useful for observing early
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commuting and foraging species such as noctule bats whilst it is still light.
[ERERFAE] (X OBV ZFLERTEIIBENDORVERET. AEENSEHEAK

ZIRSFECRETCENTED. COHEER. BBDINSEICHEL THEE CHEZITSHI

ZFVPYOADEVBDLDIREDEHRRE(C. FCBHTHD.

5.2.4 Additional survey methods BN DAEH %

In some cases, the data collected in the pre-construction survey may indicate the need
for further, more specialised survey techniques.

BECKD TFERFAATINEEINLET —FN,. ESICGHERRBARFEOLEEERT
ZENBDD,

For example, if there is a roost of high importance of a medium or high-risk species that
may be vulnerable to impacts of the proposed development, further surveys of the
roosts and/or radio-tracking may be appropriate to provide comprehensive information
on the bats’ use of the site.

BIZ(E, STESEOFEZRITPIVR~FT IR ITEOIECERLIR SN HDHBE.
RSSOFMRRABCSZA CSVFJREN. TNSOTEY ORBEFIRADKBEN R
BIRZEDIH (TR ENH D,

Some examples of other survey methods that could be considered are provided below.
See also Collins (2016) for further details.
ZX BNDMMOFBESEDHIZ LT (CRT . 5 Collins(2016)ZZ8 L TIELLY,

® Back tracking surveys™: in some instances a back tracking survey to find a roost
may be required as a follow-up to other methods to determine location of roosts;

0/ \w I KSYFUITRAB"  BAICKD T} RSSDMBEIFES DIz E
DEMABELT, RSBZRDIFREHDN\Y I Sy F 2 TRENME(CIRD S
ERNBD.

*REE
Back tracking surveys (JAw O hSvF2THE) : RSS5ZRBDIFDHICITIRAE. HERE. K
DECHEULEZIODEUY, BIFA. RSBARDIDVEUZBHIIABTDND . T
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Collins(2016)p61 &£ 0,

Ny O hSyF2IJRAG JTEVUEHBRL. RSSFETEBII I ETRSSEETZHCITH
N3AET. BROAST I THEINZ. TOFESIUTO4FACEDNTND,

(hBE#. L0BELEsSnizIDEY. Fild Bola]l. LNELESNIZIDEVIE. RSIC
KODEWETREMEN SV (ERERFLEGFEICKD).

(i) ODEVEEER. RSSMSRUEDDT. RSS5ERDIFTRICFE. 2ZOFRBEFIDED
ERDBENBEIRETHD.

(iii) ADEVIZHDOEE. R<SAMMND THRADT., R<5ZREDIFD(C(E. ZOREAEEEID
EVECAUAANBHIRETTHD.

(iv) BOWE. FEICKD> TFRSSDAOT. 10-90 BEFEEFE> THNTRS (RDLA. HEEI1E
B{ERA).

NN O Sy FTEE B% 30 DRINSIHDD. TNETNDOIDEY ([SBB U IERFZZRHER L.
RAOHEE (BUEREEEEID) RENTHRICEHRUTH < AEESHESHZERCEHE. BB
LIZOdDEVDORAABEERMDHBENEZE T D, RBITD 2~ 2 BEEFFINS. BUREBZWBDD.
CORRBEODEUNMNRCSICED T 2RRHBOT, FIHOY A (CHZRLUERAIIL— b EEZSND
FAINBRF— b33, HEEE. BELLIDEY ERACHENEE L. R SEITOERIERA

(RDL) Z2&T.

HAER. JDEVYDBEOBEIIL— MR SHEFZ#EE T DB IR TOREENSHERNE
HEND. Ny I RSYTRER. AER/RCSEFZEKRL. TO-0—>3>0FRKEL ¥
FECCHEIDIBICRGELTVWDIN . 5023 TVEVEBORSSZRUH I ZHTEDS T ENF]
BETH D,

® Infrared cameras and low light video: these can be used to help identify potential
roost sites to determine the need to follow up surveys, but note that infrared may
not always give the range and field of view needed to provide robust information in
open habitats.

OTRIMRNAS EBRRELT A | INSIFBENRNRSSBFAZIFE L. AEMREDONS
EMZHIM T DEHICRID, U URIMROASICLDRFETIE. BITERIETE
MHEBESNDIRRPREFZE(CESNDIDITTEHRNWC LITTFETDIREN DD,

® Thermal imaging cameras: these detect heat emitted from bats and can be used to

monitor flight lines and foraging behaviour over greater distances than infrared
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cameras. Depending on specific requirements different lenses can also provide
different fields of view and magnification.

O RN AS : ADEUNSHDIBZIRI L. FRIMEDAS KD GRIEBEN SRAIE
BREITIHZHR I DDICHATEDS. FEDEMFCIL U TERA IBREFPERDOL
S ANBB.

5.2.5 Deployment and testing of automated static bat detectors
ERCOHBZREREDEKELT A b

Wind energy sites often have extreme weather conditions that can affect microphone
integrity.

RAOFEERN D DIEAIE. YA TDMEE(CREZ S X DulReDdH DRiH/RREH(C
RBZENKLBD,

Prior to deployment all static bat detectors, cables and microphones should be checked,
and the microphones tested and adapted to operate at the same level of sensitivity.
REAICIRNTOBRBREREDT —IILEXADEFTYVIL. XA DERILNILDRE
ETEEIT DL DICHABRITDINEND D,

Equipment should be checked at regular intervals to ensure they have been operational
and sufficient data are collected.
[ERRMERN EHEERT —INEDZ. REZTEHN(CFIVIITINEND D,

5.2.6 Weatherdata &®R7— 4%

Weather data including wind speed, temperature and rainfall are important for the
interpretation of bat activity data, and should be recorded nightly for all types of bat
survey.

AR, SUR. BKEZEVRRT—F(E. ADEVUDEHT —IDFRRDIEDICEETHD.
ZUT, IRTDIATOOATERVRABDZH(C. BREREINDINETTHD,

The use of automated weather meters is strongly encouraged, and it is suggested that
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more than one unit is deployed per site to allow for equipment failures.
B SRETOFRZE<IERTD. TUT. #ERDiEZRIAAT., Y1 T &(CHEHD
IA=w hZEREIT D EZE]DD.

Wind speeds from existing turbines or met masts are extremely valuable, and it is
important that requests for these data are made to the turbine operator/developer at
the start of the project, (accompanied by information on the height at which the data
were collected).
BFORESDDWVER[REAE(CHS T IRRT —F (FFEEICEETHD. JOZTI D
RAICEBEEVCHREEN (T—FNNESNCES(CHETIBEREEEIC) T—FiRMtE
ERITDCENEETHD,

Note that such data are often only stored on a temporary basis, and so may not be
available if data requests are made retrospectively.

ZDELDRT—HEFL<DIFE. —HHNICRESNDIDOHRDT, cHDE>TT—F%
EXRUTCEFATERVWCEN D DD TIEENVETHD,

5.2.7 Analysis of results &R Do

Survey data should be collected, recorded and analysed to provide information that can
be used to influence the proposals for the site, and to assess the likely impacts of the
development throughout the year.

WA —YDINE. ZiFk. DHZITV. HROFZEHMDCHERFRZE U LBRzRM
IINENDD.

Guidance is given below, but see also Collins (2016) and the CIEEM Guidelines for
Ecological Impact Assessment for additional information.

RE(CZDFBIEZRIN EBIMIBERICDNTIF Collins (2016)1> CIEEM Dz&HHiD
SDHARSA2ESBLUTIEULL.
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Z6ZF QUANTIFYING ACTIVITY AND SPECIES VULNERABILITY
OVEVDERHEBOMREEDEEL

The National Bats and Wind Turbines study found that low bat activity at operational
sites is useful in identifying sites with low risk of mortality, but found no conclusive
link between moderate and high bat activity and risk of mortality.

The National Bats and Wind Turbines DifFRI(CLD & REHREIZFARTOIDEY DK
SEHEE. FTEYRXTDBEWGFRAZIFET DDICKIIDN. P~FEHEEEEFRTYXTD
B (SORENREEGR SN DT,

In other words, some sites with low activity had high casualty rates; and conversely
a high activity site did not always have high mortality.

SWEINE, BEREMEOWVWDONDEATEEVWRTERZRL. —AT. FHENT
WSEFRE T UEEWVWETRZ RS AN D T,

There is, however, currently no other means of assessing the potential risk posed by
a new wind farm to bats therefore bat activity at such sites is considered to be a
useful proxy for collision risk.

EFVWR, BTFOEZS, FILWLWEADREFRICSIFTD2IDEY DT DOBENMERMEZ ST
T DMOFEREFBEVNDT, OTEYDEHENRTCDOBRIEZEET DDICERRIRE
EEZBNTVD,

6.1 Assessing bat activity levels AU &) OESEI L NV D5

Standardised data collection (based on static automated detectors) and
presentation protocols are vital to provide an objective assessment of bat activity.
JDEVUDFEBHOREN /XTI Z R I T2H(CE. BELEINET—IUIE (ERTOES
BRERFABCED) £TOMILDRFIBEARRIR THD,

The following information is required:
UTFTOBHWIABEERD,.

1. Location of the detector: either as the latitude and longitude or as an Ordnance
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Survey or British National Grid reference.
1. BHRBREDNE  BERE. HDV\IE1FU ADEMAER (& British National
Grid OfIETI— R,

2. Details of the type/model of bat detector used and whether the activity data
generated are based on full spectrum or zero-crossing analysis of the sound
files.

2MEAUCESBRESREOHEL S TOHF M. 57— TJILART hSLAEO—
o0V 2ONEDH,

3. Start and end dates of the survey.
3.RBEOHIB LK TOFERAH.

4. Start and end times that the detector was operational in relation to sunset and

sunrise.
4 BENREEETRE USRI SR TORAB LICE%E. HOBEZ EDR1E%,

5. Weather data: wherever possible, weather data should be included for each
night that the static detector was deployed.

558587 —% ERICHEBREEEERE URORRT —FZalfe AR D SHDIHNEN
0D

This information should include temperature (recorded from sunset onwards),
wind speed, precipitation and if the weather changed during the night.
COERICERUE (B=UE), BLE. BRE. 2L CRBIICXKIENZILLIZNE DN
nNaxEnsd.

Data should therefore be of a high enough resolution to capture this, e.g. at 10
minute intervals.

=310 DR TEDIRE BLZ TR CIEUBT TS I3EDICITINETH D,

6. Microphone height and orientation: the detector will usually be placed on a
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tripod, pole or on-site structure with the microphone approximately 2m above
ground level.

6.NAUDEEEAM  BBHFRSEREL., BEE=RIR—IL. £EZDHEMICHD
BEMCWMODMH TSN, YA DF HENSH2m DESICHRET D.

Care should be taken to clearly identify surveys undertaken at greater heights
e.g. on meteorological masts.

[UREVAER ESFITITONDRAAEZ. RECHNINDILSEIRTDIVEND D,

7. Presence (and type) of linear feature within a 50m radius of the detector.
7. B8RS REDRBEZPTHERE 50m IR O FE N DOIRAABEY) DFET.

8. Phase 1 habitat classification, e.g. wet heath/dry heath™ (see JNCC handbook
for Phase 1 habitat survey™ ).
8. Phase 1 DIRIENHE, HIX(EEME - " F£z(FEzEE— X E (TINCC handbook

for Phase 1 habitat survey] **&Z88),

"REE

E—X: AFUXTESNIEIE, 208 : https://ja.wikipedia.org/wiki/E— X

VREE

JNCC handbook for Phase 1 habitat survey
https://hub.jncc.gov.uk/assets/9578d07b-e018-4c66-9c1b-47110f14df2a
http://data.jncc.gov.uk/data/9578d07b-e018-4c66-9c1b-47110f14df2a/Handbook-Phasel-H
abitatSurvey-Revised-2016.pdf

THIFARPEER DL SREDDLSTHD.

9. The total number of bat passes per night, per species (or species group), for all
survey nights, and the criteria by which a bat pass was defined and species were
identified.

9. £ETCORAER (R) CHITD. 1BBEE (HdLWIEIIL-T) 8BOIIEVUD
BB, TUC, [ODEVDOBE] OERE [EORE] OR%E,

A standardised format for presenting bat activity data is given in Appendix 1.
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ADEYDEET — I 2RI TCHDRELENETA - hEMHR L ICRT.

Appendix 1: Recommended standard format for presenting bat activity data
(example given for a site with 3 detectors in use)
R 1:ODFVDOEHFT—FERTHESNIRENR I A -V M (3DOEEBHREE

BEEOZIZEDY>TIV)
Surveying Nights of Detector | Maximum Maximum Average bat Bat activity
period? appropriat | i.d.? bat activity | bat activity | activity level (Low,
SAEHAR * e weather | ZE®DID | (bat passes | level (low, (mean or Moderate,
conditions | &5 3 per night)* | moderate, median bat High)6
2 RAEEE | high) passes per SEEILAIL
EYRS (BALE | BXEEL | night)’ (K. . &)
RO’ * JDEVE | AL UR. . | FHIESE (F
/%) =) 1fEE Tz (EH
RAE* /H)°
Spring & A
Spring & B
Spring & C
Summer B A
Summer B B
Summer E C
Autumn #X A
Autumn #X B
Autumn FX C
Notes
ER

1. Distinguishing between surveying period (i.e. seasons) is only relevant if there are

demonstrable differences in bat activity between seasons and this may impact mitigation

options (i.e. if bat activity only occurs in autumn than it could be argued that the majority of

post-construction bat surveys should be conducted in Autumn).

1.AEME () OXBIE. JDEYDERICEEICLDPAINENN G BIBE(CDH
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BENSD D, KBREEDERIRICHEEEZEZZCENHD (TRHE, BLIDEVUDESH
HMRCDOHFENIE, BEEOIITEIRABOKRED EIMICITOIRETHDCEEZFRT D
CENTES).

2. 'Appropriate' weather as defined within guidance

2. @Y [IRIFE HAIZADPFTERSN TS,

3. The example shown involves 3 detectors: A, B and C.

3.5IT(* AB,CD3EDEFFREEEMNMENDN TS,

Distinguishing between detectors is only relevant if there are demonstrable differences in bat
activity between locations and this may impact mitigation options (i.e. demonstrating that bat
activity is constrained to one location within the proposed site where curtailment may be
considered).

BEixa=EDXR(E. DT DESITHEFICLDABRENND S DIBE (CDHEE
N, EKRBEODERICHEEZSRDIENDD (TROE., I\ EEENDETH
HDHDFEMT. ITEVDEEH 1 DOMIKICHIPRENTNDZEZASHNCTTD

)

4. Important to illustrate any peaks in activity where collision risk will be highest.

A FCDOBERENREEEDFHDOE—TJZINTRI LG BEETHD.

5. The normality of the dataset should be tested: usually the median” will be the most appropriate
metric to report.

57—ty b (T—FDFLFED) OEEUNTARENINRETH D : — A (CHR
E (AF1T7>) HRECKRGBENDPUEBEZSS.

*ERE&EE
FRME : BRIOINRTZECDEDORSSDIECHENTZESE, PRICDHE. EROBEHNMBEIRS, &
ROIERZICHEDED ZHDOFIE. AT 177>,

Z£# https://media.qgikeru.me/median-meaning/

6. This can be based upon consultant expertise (whereby justification for each of the activity levels

should be made) or by using Ecobat to provide a quantitative assessment (whereby sample
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size of reference range should be presented)

6.ZNFO>BILY> bOBEMBMZTICBET DI ENTED (ENICL>TENEN
DIEEILANILICH T DIEHENROSNDIRETH D) FEFEEMFHIZ R I ZH(C
[Ecobat] ZfES (ZNICK> TEREF DT> TILY A XMRRESNBIRETH D)

1= 1 #&bbD

A measure of relative bat activity can be obtained using the secure online tool
Ecobat (http://www.mammal.org.uk/science-research/ecostat/) initially designed
by the University of Exeter and now hosted and developed by the Mammal Society
(Lintott et al., 2018) .

bat activity DLEEDRE (&, HFETOTHT—-KEMNRET L. REFAFYUXDOBHELEF
S RE#HE L. ERERZITRDD> TWVWDI3EERRA>C S A4 > — )L Ecobat
(http://www.mammal.org.uk/science-research/ecostat/) " 583 &N TE B
(Lintott et al., 2018)",

*EREE

Lintott, P. R., Davison, S., Breda, J., Kubasiewicz, L., Dowse, D., Daisley, J. & Mathews, F. (2018).
Ecobat: An online resource to facilitate transparent, evidence-based interpretation of bat activity
data. Ecology and Evolution 8(2): 935-941.
https://europepmc.org/article/med/29375767 #free-full-text

The tool compares data entered by the user with bat survey information collected
from similar areas at the same time of year and in comparable weather conditions.
ZOY—ILFE, I—YTF—CELoTANENET—F%Z. BUREH. BUXRIKECESS
NEREBRELERT D,

The comparator database is held in a secure repository and includes surveys from
the National Bats and Wind Turbine Project” and other research studies, as well as
data submitted by users.

EBDIZHDT —INR—REZRCHRESNTHED. I —-(CLo>TREHENET—H
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DA National Bats and Wind Turbine Project > ZDMOABHARICLBZF—IESE
ncuwad,

*R&EE

National Bats and Wind Turbine Project : *w b TZDEFITHRE U & B Exeter KEDTOS
IVRDEDSTHD. ZRERDKISB/INT—IRA > hEREFEY MU, BIOR—LR—=ZRRENSD
BT TEFHIENKLDTHD,

Ecobat generates a percentile rank” for each night of activity and provides a
numerical way of interpreting the levels of bat activity recorded at a site across
regions in Britain.

Ecobat (& EDEBED/(—t> 51 JUIBM ZEHT 3. LT F U XERDMIE TR
BSNEODEVDFEELANILZEEN (CARHIRT D EZIRMT D,

*R&EE

percentile rank(/\—t> &1 JUIEAL) : T —FZ/NSVBECHEARTZ & = EDIEMZBEDERTERLUIZBD.
RAMBEDIEAIZ 0. RAMBONEMIZET —FE -1 LU &E N—> ) VIERLE (ZOMEDIER) / (5
—FH-1) TRHDIZENTED,

https://bellcurve.jp/statistics/glossary/1386.html

An example of the output is given in Appendix 2.
HhEnzB > TILEMR2 (R,

Appendix 2: Worked example of the bat activity output from Ecobat
{4 2 : Ecobat 5 =iz bat activity O{ERH

Ecobat uses percentiles to provide a numerical representation of activity levels
relative to the surrounding landscape for each night of surveying.
Ecobat (Z.ABHI LICABDS > RRT—T EBUIZEEIL NILEEBETRI 28I,

IN—t> 51 ZERT 3.

Percentiles can then be assigned to activity categories (low, moderate, high) to
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provide a quantifiable measure of bat activity.
RIS, ADEVDEEEEZ/ILL TRIEHIC. N—t v1IILzFdmsSHHh7T)— (K.
. B (CBIDHETS,

Step 1: Data collection & input
ATV : T—HREEAN

Acoustic monitoring for bats was conducted from 4th August until 11th August 2016
at the planned locations of four turbines: T1, T2, T3, T4.

2016 £F8A4H~11H. T1,T2, T3, T4 D4 DOREFEM T, BECKDITEUE
—HIIMThNnz,

Results were entered into the Ecobat pro-forma (below) and uploaded at

http://www.mammal.org.uk/science-research/ecostat/.

#58R (3 Ecobat JOJA—< (Fid) (CAA=N.
http://www.mammal.org.uk/science-research/ecostat/
(C77wvO—REnirz.

Supplementary data (e.g. weather data) are also welcomed.
fET—F (RUERE) BRIFLWNSNT.

[Location of bat detector JLocation Name Spatial reference  |Sensitivity of |Date of bat |Species Passes per |Bat pass Bat detector make |Bat N
(geographic coordinates) system data survey night definition detector
model
50.640032,-3.854916 T1 Latitude/Longitude Do not publish 04/08/2016 Pipistrellus pipistrellus 280 Pass 1sgap  Wildlife Acoustics ~ SM2
50.640032,-3.854916 T1 Latitude/Longitude Do not publish 04/08/2016 Nyctalus noctula 49 Pass 1sgap  Wildlife Acoustics SM2
50.640032,-3.854916 T1 Latitude/Longitude Do not publish 05/08/2016 Pipistrellus pipistrellus 38 Pass 1sgap  Wildlife Acoustics ~ SM2
50.640032,-3.854916  T1 Latitude/Longitude Do not publish 05/08/2016 Nyctalus noctula 16 Pass 1sgap  Wildlife Acoustics ~ SM2

Step 2: Data analysis & output
ATV 2 : F—HfFIREEN

The reference range dataset was stratified to include:
F—Atty hOSRER (L. UTESULDICERLEN.
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@ Only records from within 30 days of the survey date.

o FAEHNS 3 0 HUADEIFEDFH.

@ Only records from within 100km? of the survey location.
® SAEHIN S 100km?* LUADECERDFH .

Tablel: Median and maximum percentiles for each species at each detector

location.

K1 BPIBRSFREORMUE(CHITDIZBEOPIRIELFEXN/(—t2>5 1)L

Location | Species/Speci | Median Max number of | Max percentile | Number of records
Name es Group Percentile (=Cl) | passes per night Ezi/jr(;/[j -t compared against
R4 BRETIV—T | IN—t 21V | 18BHBIEYD teBs L fEe gD
DHRIE RABBH
(1ERXMHE)
T1 N. noctula 37 (33,40) 61 51 8,120
T1 P. pipistrellus 79 (62, 89) 280 92 12,429

Table 2: Nights of acoustic monitoring contained within each activity category.
K2 BFHHT TV - (CEFNIRBOBEE=FIU >

Location Species/Species Nights of activity
Name Group JERENL NIV T & DREE
4 /585 ) — 7 High | Moderate/High | yioderate | Low/Moderate Low
] P~ & {E~eh &
T1 N. noctula 0 0 2 5 1
T1 P. pipistrellus 4 2 0 2 0
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N. noctula || P. pipistrellus

100+

801

I -
5= g LT |

T1 T2 T3 T4 T4 T2 T3 T4
Location name

tEE e Mg JDOEVOESLAIL -2 1))

Bat Activity Level (Percentile)

Figure 1. Differences in bat activity between static detector locations.
The centre line indicates the median activity level whereas the box represents
the interquartile range™ (the spread of the middle 50% of nights of activity)
1. EREHREREDABC EODATEUDFEHNDIEL . PROMR(SIHEEIL-N)LDFR
BzRL. MAFMDAEHE " Z2XRT (REEEIOMEDAIEH) .

*EREE

536 (interquartile range) : BISEDDEEZXRIRED—D, [75/\—t>51)L (E=MUDAI
#) -25/)\—t>F1I)L (E-UDMuE) | ELTkRHSND. IQR.

&% https://bellcurve.jp/statistics/glossary/1922.html

https://www.statisticshowto.com/calculators/interquartile-range-calculator/

1= 2#&bDD

Developers and their consultants are encouraged to make use of this facility because
it is currently the most objective method of assessing bat activity.
FEBELZOOYILYY MM, COMREERERIDLZHRETD. RERSZDRAE
F. BEOLZAZODEYDEESZ T DREEHRNIITELHSE.

It will also become increasingly valuable to industry the greater the uptake by users:
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AT —([CKDFHEDENME. ERICEODTHOMEZFEITEIR/HDIZEICERDILESD.

as the size of the comparator dataset grows, it will be possible to make more precise
comparisons at higher spatial and temporal resolutions.

&I -5ty bOBAIPNKRELRDBICDON. BUVFERRHRE TX DMV
NEJRE(CIRDBIZS D,

Table 1: Percentile score and categorised level of bat activity
K1 :/)\—t>HAILEODEBRYDEEHFT T —

Percentile Bat activity
IN—t>51)L dDOFVUDERE
811to 100 High &=
61 to 80 Moderate to High Hi~&
41 to 60 Moderate
2110 40 Low to Moderate {E~mh
0to 20 Low 1K

Survey reports should contain the percentile level (including confidence intervals)
and an indication of how this activity should be interpreted (e.g. Moderate to Low, or
High®).

HBERSCE. =25 AILANL (BEREZE0) & OTJEVYDEESLANILZE
SEESIIEN BIZEFR~ME, HIVER ) 2EORETTH S,

® The choice of the cut-off points for each category is based on extensive consultation with

stakeholders.
b & HFTU—DEREDERE. XF—IRILE —EDSBEICESREICESNNTNS,

The sample size that the reference range was constructed from (shown in the
Ecobat output) should also be presented.

SREFENMBENTZT > TILH A X (Ecobat HNTREND) BEL. IBRSNINRE
THD,
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Wherever possible, the results should be used at both the local (detector) scale, as
this can assist in informing the siting of turbines, and at the site scale to allow
assessment of bat activity across the proposed development.

BIEERNE D, BRIZB/BAART —IL (REDFRESERZ 7 ARTEDLS(C) &
FEMPARORT —)L (ARERFSTESEKCHHNDITEY OFEENOFMZBIEE(C I DTH(T)
DOl TEDODNDIRETHD.

Reports should present information on the activity of individual species (or groups of
species with similar call types if it is not possible to distinguish between them with
confidence).

REE TR BLOBEFERLEEIIL-T BEZEO>THITSNRVGE. IzKDSRRE
DEIATDEII—T) OFEBOBERMBRESNDINETHD.

Assessments of bat activity that do not use the online repository must detail how
the inferred level of relative bat activity has been derived.

£58 Ecobat DELIRA>SA > EDURT NUZFERALRVWTIHMEIENZ IDEDDE
BECDVTEF. EDOLDCUTHEMIPES L NILNES HENEhZsFd Uk
ANSYAN AN

6.2 Vulnerability to collision &322 X ¥

Vulnerability to collision is likely to depend on the location of turbines in relation to
bat activity.
BmEUXTE. ODEVDEEE EREDAIE(CK D TREFDABEENZ L.

Bat activity and hence risks are rarely uniform across a site but good coverage of
detectors across a site will help in assessing which potential turbine locations
present greater risk.
OADEVUDEHELEHREOUYRUEFEEFEMATEH—THDIZLEFHoiC<. BH
BERENFEMANCFTFARARLEESNTLNIL. EOREFREFEMM K DBEN
URINEWHZFHE T DDICEII DS D,
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A generic assessment of vulnerability to collision for UK species, based on species
behaviour and flight characteristics, is presented in Appendix 3.
EOITENERAWFECE DLWz, A1 FURDEBEICHITDEEY XU DR iz
f15R 3 (TR 9,

Appendix 3: Categorising which bat species are potentially most vulnerable
to collision based on physical and behavioural characteristics (and also based
on evidence of casualty rates in UK and the rest of Europe).

1R 3 : BN - TEIE (BXUOMFUREMDOI—OY /) URH(CSHS T B FETRDT—
4) [CEDKODEVEDINNY MR NSAU(CHT BBENRIESEEDHFTITY —

Risk of turbine impact
REZEDURY

Factor ZE[R Low Risk Medium Risk High Risk
&)XY FRURY Ry
Habitat Bats preferring cluttered Bats able to exploit | Bats preferring to use open
preference habitat background habitat
IRIEFIE 7Ty 2—EETG F—=TVAR—REFE

cluttered space
72y R —DORED
Zef8 background
cluttered space* %
FIFERTRE

Echolocation -Short range Intermediate — -Long range
characteristics - FEREGHH TV more plasticin their | - FERELHEAHAEL
I?%Eb__:/ - High frequency echolocation - Low frequency
3 4HF

- B RS VR | rmi

DHBHITI1—0O7—

- Low intensity var - High intensity

- EEBE - BBE

- Detection distance ~15m - Detection distance ~80m'>

- BRENEEBEIX 15m E T - BRHENEBREILX 80m £ T
Wing shape - Low wing loading Intermediate  "fg | High wing loading
BE

INWL (BRERE)
- Low aspect ratio

- INAR (7 AN b )

- Broadest wings
- HEIRA

- KWL (RERE)
- High aspect ratio

- INAR (77 AN b )

- Narrow wings

. e
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; Slow Intermediate Fast
Flight speed
ISP B R LN
RADRE
Flight - Manoeuvre well Some flexibility - Less able to manoeuvre

behaviour and

- HAHHRHAT B

g ERERED & <

- HHEICRITB

use of - will travel in cluttered habitat - May avoid cluttered habitat
landscape S USYER—REBETSELD S OSYR—EBITBELE L
FREPTITEN - RER &% nEu
DFIA
- Keeps close to vegetation - Can get away from
- BT LTRSS unsuitable habitat quickly
- Gaps may be avoided CBEEGEWREBEL ST CITHE
'L\:‘i‘\"“/ TR BHE Lk N3TENTES
- Commute across open
landscape
- A S8R %EEY > TRE
Hunting - Hunt close to vegetation -Huntin edge and - Less able to exploit insect
techniques - NELEITHHE U CHREE gap habitat abundance in cluttered
ﬁéﬁﬂd)??: 7| -Exploit richer food sources in | -F+ v 7PMIFT | habitat
cluttered habitat £ 77w E—HNOEHEFDF
7Sy R—ADOEBEGEEEIR | - Aerial hawkers RICIFBBETIE GO
il -Eﬁ)ﬁ}%F‘éﬁ%ﬂ%ﬂ L 1. Aerial hawker
CTHREE
- Gleaners - FAMEEEZ R L CIREE
"IV—=YT -Feed in open
- BV 2= CHEE
Migration Local or regional movements. | Regional migrantin | Long-range migrantin some
&Y HCEENEEYO I L) some parts of range | parts of range
L EXEAO—EM | £ ERKFEADO—E S TOR
B CORRNG%E) | B
Conclusion Myotis spp. Serotine Common pipistrelle'
i AAEFAIEUR seoavevE | a—nvirrsavEy
Long eared-bats Barbastelle Soprano pipistrelle
FFIATEVE

JHFIVEVRE

Horseshoe bats
FoAVSATEVRE

VIS /77Za7%Y
Noctule
d1—>273v<3I7%EY

Leisler's bat
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EXv<auEY

Nathusius’ pipistrelle
FARA=YTA7TZATEY

14 Except barbastelle I—0Ow/(FFITIDEUZERKRL

15 Except Pipistrellus spp. 7JSODEUEZRKR<

16 In the previous Natural England TINO51 guidance, both common and soprano pipistrelles were
assessed as being medium risk species. However, based on the evidence from the National Bats &
Wind Turbines study and Eurobats data, they have been re-assessed as high risk, even though
some of the above factors associated with high risk species do not apply.
Y3—Ow/7ISODEUBSLIVBYTIS ) 7ISOIEY(E. BEID Natural England TINOS1 A4
SATEAVRIEBEELFE=NTLZ. UL ULEHS. BYRXDICEET B LEEOERDN DMNC(EdD
TIEESRNEDD, the National Bats & Wind Turbines study & Eurobats (CKDT—FICEDE.
=R OBICEHMbENE.

*EREE
background cluttered spacel &(F. UFH- bORODFTWBD Ry DT U7,
https://www.researchgate.net/figure/Schematic-diagram-of-the-foraging-habitats-of-bats-accor
ding-to-the-clutter-situation_fig2_232668243
*YEREE
[B]2] LEFRISLIDICHEERASND I L.
https://dictionary.goo.ne.jp/word/m] 28/
1R 3#HD

Siting turbines within woodland (‘key-holing”) can present additional risk through
the creation of edge-effects attracting greater bat activity, as demonstrated by
various studies showing that natural and logged clearings create edges that many
species of bat favour.

BARED D VHMEIEN S < OOATEVUEBHIMFD [Mig] ZEHHT ZEZ2RITE < OH
TRICKDTIESNTWVDRDIC. EEBEZFRMAICRE T D E('key-holing’) T [AESD
RIMEHFEH N, KOZLDOTEYZFESIL, 510D IRTNELDaEEENHD.

For example, see Kirkpatrick et al. (2017) in which Nyctalus spp. activity

significantly increased following clear-felling of sitka spruce stands.
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B Z (& Kirkpatrick et al. (2017)Tl&. = O MDEMRDKIEICELD T, YRIODEVED
SEENDVEEE (CIBINLIEC &R 3.

Furthermore, the size of the felled area influenced activity with 90% higher activity
in smaller felled stands compared to larger felled stands.

=5, SERERE(EIEHCHEL. KD/INRERAERIICHNT, KD ARBRRIGERIB(C
EERT 90%EEN =< 2D .

The Eurobats guidance also urges caution in this respect, citing the potential risk
presented by key-holed turbines to high flying species above the canopy.

Eurobats 44> XE., ZFMz/)Cy FRICHIRLU THRE I DRAE (. Wi Lz RSE (Ot
ITIBENRIURINEFNDZLZFIETEVCHLU, CORSEFRITDLD@B<ERL
TWd,

These risks will need to be taken into account in an assessment.
CNBDYURIE. PEAAS FOBRICER T DINENHD.

In addition, there are species-specific differences in the risks linked with habitat
types:
MX T, RIBAYATCRET DIEFENI X IONS D,

for noctule bats the presence of woodland is associated with increased risk, whereas
for pipistrelles, there is some evidence of lowered risk, although the type of
woodland is also relevant here (see National Bats & Wind Turbines Project report).
VPYOJEVHECE D THRMOEFEFVURODIENICEET DN, —A7ITSOAIEVLEE
(CEDTE RMDIATICLBINIURIMELIRD EVWDS VKDL DIERNH D

(National Bats & Wind Turbines Project report £88).

6.3 Further considerations ZDfhD*EEHIE

In addition to the above, consideration should be given to other future changes in

land use on the site that may occur as a result of the wind turbine development or
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during the proposed lifespan of the turbine.
FERICIMR. REMFEOERITZ(IEEDMAFROHBIR(CECSD. RO HMFHED
ETERBDEICDVWTEEZERNMVETH D,

For example, a change from arable habitat before construction to cattle pasture
following construction could provide higher quality foraging habitat for bats and lead
to greater risk of mortality; or mitigation and habitat enhancement for other
ecological receptors may attract bats into the area following implementation.

5 2 (25 Al (FHMER /2 o Te BTN EESR (C K> THEICEDD & ODEVUICEDTK
DIFEGERERIE S IAD. RATCDOURINEFDaI8END D, Fieldk. tmoEmonizsd
DEBEEPRIBEOMEOEMN. DT VT ZDIHBNGELI T 208N DD,

Surveys should be designed, where possible, to allow the assessment of any future
impacts on bats as a result of a change in habitat management.

AR THNE. REBEOZCICHDIERNBAITEINOHEZTME TETDILD(CHAEA
NETEENINETHD.

E.g. assessing bat activity in both closed canopy areas and more open ones which
may mimic post-felling, post-construction conditions.

B (E BENEAC TWDIEE. AU TULWRWEBRNRIGET (g, ZFRBOIREZ
BELT) omAsTcITEYDESHEZTMIT D/RETHD.

6 .4 Interpreting the results &R DR

Estimating the vulnerability of bat populations to windfarms is based on three
factors:

RAFEERICH T D IDEVEFRBEDISSEDHEEFUTD 3 DICETL,

1. Relative abundance (Table 2);
1. AT BUEHAZR (3K 2);

2. Collision risk (Table 2); and
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2. BEDBIRE (K 2);

3. Bat activity recorded at the site.
3. TDOBARICHITDEHE

Appendix 3 sets out the potential collision risk for each species based on its
behaviour and ecology and evidence of casualty rates in the UK and the rest of
Europe.

IR 3 (. BEOITEEERBIVAF IR EMDI—0Oy /MU TOIRTRCE DL
ODEVUREBEDBENREER IR TZRUTND,.

Table 2 uses this measure of collision risk, in combination with relative abundance,
to indicate the vulnerability of populations of British bat species.

R2(@E@F. COBBRIXDCHMNRBEBOFEEZHAGDOE., AFUXCHIFDITEY
TBEABFDBTERIMSE 1T Z R LT D,

The overall potential vulnerability of bat populations is identified as: low (yellow),
medium (beige), high (red).

OO VEAREFOBTENIRMESS (. U TOXRD ITAFEEND (K (EE). h (R—= 1),
= (FR).

Combining the level of potential vulnerability identified in Table 2 with bat activity
recorded at the site can help inform the assessment of potential risk and guide the
decision-making process in relation to the mitigation options.
R2TRSN TV DIBENMREMELE., ZOBPACERFxRSNIZITEYDEE ZHAEDE
BT LT BENYXODFHEIZER L. RBHEEORR(CEADDIREDT O R (THEILD,

Table 2: Level of potential vulnerability of populations of British bat
species.(Adapted from Wray et al., 2010")

R2 :AFUREIDDEVICHBIFBEFHED Ny hRSAOCHT D) BIERIMESSHE
DLAJL(Wray et al., 2010 KDRZE)
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Yellow = low population vulnerability

B = ERBREDRESSIE (R

Beige = medium population vulnerability
N—= 1 = {ERBFDMES5 1 (TR

Red = high population vulnerability

7R ={EFREFDOEEE I (EF L)

Relative
abundance
FENTEY
EIAER

England
AVTZVR

Collision risk
(PP
Low collision risk Medium High collision risk
&R AVIE collision risk BRIRVE
[EEPPSL

Common species

HimE

Brown long eared bat
Ay cmlyE Syl

Common pipistrelle
A—0OyN\77>aTE
W)

Soprano pipistrelle
VIS /77Z239FY

Rarer species

W

Daubenton's bat
I—Ov/INF—=>
o€V
Natterer's bat
I—Qov/N\/L>O
JEY

Whiskered bat
RAesavEY
Brandt's bat
JZVbhRAES O
JEY

Lesser horseshoe

EXFoAHTYZaD
EY

Serotine bat

a7 2476
JOJEY

Nathusius' pipistrelle
FRA=YT7RA7TZA7Y
EY

Noctule bat
1—>Y73AVvxXxIVE
,

Leisler's bat
EXvP<OaUEY
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Rarest species

Alcathoe bat

Barbastelle bat

HEICHGE — S| 3—OvNNF
7IVANIRAES .
F7aAUEY
aUEY
Bechstein's bat
O 7 3 (7
7€y
Greater horseshoe
FoAYZaATEY
Grey long eared bat
JL—oY%FIUE
,
Scotland Collision risk
AJv bZ 2R (PP
Low collision risk Medium High collision risk
&R AVIE collision risk BEVRIE
. [EEPPSL
Relative
abundance | Common species Common pipistrelle
LEROEE gt 075 S
—0Ow/\N/ €
oy 3 yINT 7>

W)
Soprano pipistrelle
V73 /77737%Y

Rarer species

W

Brown long eared bat
oHFIATEY
Daubenton's bat
I—Ov/INF—=>
o€V

Natterer's bat

I—Ov/N/L >3O
JE)

Rarest species

FEHBIHERE

Whiskered bat
KAesao®Y

Brandt's bat

7SV hRAESD
vEY

Nathusius' pipistrelle
FRA=YT7RA7TZAY
EY

Noctule bat

d1—>273aAv<I7E

52




Y

Relative
abundance
HENTHY
{EAER

Leisler’s bat
EXPXOUEY
Wales Collision risk
VI BRIRY
A Low collision risk Medium High collision risk
BRY R collision risk BRIRIE
EERURyH
Common Common pipistrelle
species A—Oy/N\77Za7EY
LiEiE Soprano pipistrelle
v7Z/77Z37%Y
Rarer Brown long eared bat
species Ay mlyE Y|
WO Daubenton's bat
I—Av/\R—=AY >0
JEY
Natterer's bat
I—ay/N\/L>aUuEY
Rarest Alcathoe bat’ Barbastelle bat Nathusius' pipistrelle
species | ZIVAMIARA LS OAVE | I—OVNFF | FR—YTFRAFZITZATE
FEBICH |V JavEV ,
18 Bechstein's bat Serotine bat Noctule bat

O 7 B 7 vl iy g
vEY

Brandt's bat

TSV hRAETOTEY
Greater horseshoe
FoAYZa0EY

Grey long eared bat
JL—o%FIUEY

Whiskered bat
KAesao®Y

AUZA47ED
7€

1—>73avx3VEY

Leisler's bat
EXvP<OaUEY
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’: Presence not yet confirmed within Wales.
TRAEFECTOI—I)LATIIRERSNTORNE

*EREE

Wray, S., Wells, D., Long, E. & Mitchell-Jones, T. (2010) Valuing Bats in Ecological Impact
Assessment. IEEM In-Practice p. 23-25.

BF&LEDAT>0O— REJgE. https://cieem.net/wp-content/uploads/2019/01/InPractice70.pdf

6.4.1 Potential population impacts and Favourable Conservation
Status BENGEGEANDOEE L, FELWVRSKE

As one of the factors determining Favourable Conservation Status (FCS) of a species
is geographic range, negative impacts that effectively eliminate a species from a site
at the edge of its known range can affect its conservation status® even if the number
of casualties involved is minor in relation to the total national population size.
O FE ULMREIREE(FCS) ZRDDERD— DM HMIEMNEEF T D . £ RN MIRDIDIHEFED
TROEZECIDIBOHRBMNEINE., ZNE. ZEXFETHEN2HROEREODT A X E
ATHOINTH> TE. BORSRE® (CHEBESZZTREENHD.

8 Species range contraction is a dynamic process and more complex than the loss of a species from
a single locality on the edge of its known range, but for the purposes of Article 17 reporting it can
have consequences in terms of range mapping and hence the recorded conservation status.

8 BODMBONNIBNRTOTRTH D, BAOAMHHDMRICH S 1 tmh SBHNEET DT ELD
BHTHD. ULHU. BRI mIROHICHD 1 i SDEDREK(E. 5 17 % (Habitats Directive)
RECHITDDMHRNCEEEZRIFILDIDIENS., BORPRE(CEFEZRFIITIEENDD.

Therefore, it is important to recognise that a local impact can translate into one of
national or international significance if it occurs at the edge of the range®, or impacts

a rare species.
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L7zht> T, s ss g n & Bt ° TR IBETHEVRE(CHET DIHE. BN
FENS., B HIVWEEBRENRRELRFECESHASNDERMIDIENERE
T,

°0n the edge of range population density is generally lower, re-colonisation may only be possible
from restricted directions and reproductive rates are likely to be lower. Thus losses at the edge
may exceed the capacity for re-colonisation from the species’ core distribution.

I DBDIHLES, EHREBROBENMELS . BBAG—ABET. FERHEOTEEENEV. LIZA> TS
S UG COEFBEDRA . DfHIsh SO AR TIFH/ TSRV EBONS.

This is based on our understanding of population status (adapted from Wray et al.,
2010) but may need to be reviewed in the light of the 2018 review of the population
and conservation status of British mammals (Mathews et al. 2018) see:
http://publications.naturalengland.org.uk/publication/5636785878597632

TDT E(d, ZEDEERBIDIRERC DL TDEMRE (Wray etal., 2010 KDWE) [CED
WTWBH, ZNE. 7+ XOEFIEOEREE S ARSIRAE(CRATSD 2018 FOL Ea—
(Mathews et al. 2018)
http://publications.naturalengland.org.uk/publication/5636785878597632
DERCREITHNENGDITS D,

Irrespective of this, it is important to note that consideration of FCS applies both at
the local and national levels.

ZNICENSY . FCSDEX Bt - BLANILEAICERASED CEEFEETHD.
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25 7 2 ASSESSING POTENTIAL RISK AND APPLYING MITIGATION &7E
B9 1) R U D FEHl & B DE A

The mitigation hierarchy *indicates that development planning should first seek to avoid
significant effects. Where this is not possible, they must be adequately mitigated.
EFqS—23> - EITILF TR FIHBEBTERREEEORIDILOEHD
RETHDZEZRLUTND. ENHAAERRIGES. BUYMERRZ &S5 TNERSE
(A

*ERE&EE

EF45—23> - EISIAF—  EEZRS I LHOES(E. FIHEDEB, ROTHEDOR/IME (F
IHMER) « RBICE S EHEOREDIETITONINRETHD. INZZF705—23> - EI3ILF
—&ULTWS (EUROBATSKD) &

Mitigation options should be considered at several stages of development; in the initial
site assessment, pre-application, pre-construction (embedded mitigation) and then, if
necessary, at the post-construction stage.

IRIRRDFBIR (L. AFEDWNW DD DEFETERSNDINET TH D Y DOEHBETMDERPE.
FERIRFORM. Eiwal (EHAHAFNITERBR) BE. U T BB U TERBDE

V=8

Bat activity and the presence of high risk species are not the only factors determining the
most appropriate form of mitigation at a site, however; site-based risk factors are also
important and must be incorporated within the decision making process.

ZrEU. [dDFVDEE] & [BUXTEDFE] RUNREMERRKRZRODIERT
(F720. [BHCEDKURIER] EFZEETHD. KRKRZRDDBIEZETED AN
SNJINETHD.

This will require a review of the potential risks that may exist at a proposed wind farm
site.

NI BARBSFEFEMCHFEI D, IDVEVICED TOEBEN IR TDEEN Y
BB

56



Tables 3a and 3b illustrate the factors to consider when assessing potential risk to bats
and present a two-stage process to enable this.

FR3aLX3bF, TDEVEADBENIUXIZHHE T DRCERTDER L. HiiznlEE
(CFB2EEDTOERZEXRT,

Table 3a (Stage 1) gives an indication of potential site risk based on a consideration of
habitat and development-related features.

#*3a (E&fE1) (& FAFCEETSD [ODEUNFIALUZIRIRBEIFHS LCEEY] O
FREICEDL, BEFEMOBENIRTZRL TS,

An overall assessment of risk can then be made by considering the site assessment in
relation to the bat activity output from Ecobat (Table 3b, Stage 2) and taking into
account the relative vulnerability of each species of bat present, at the population level,
in Table 2.

ZUT. Ecobat(x3b. EE2)NSHANDIATEVUDEEHEEL. R2ODITEYURIE
DIEARBEL NILTORESFEZZERICAND Z EICKD. AR X TFHEN BIHE LRD.

Note that the values given within Table 3a are indicative and not intended to rigidly
classify the overall risk of a site, but should be read as a guide to how the various risk
categories are to be interpreted.

R3aDERIERTH D, HAROHBENRUR I ZEECHIETDERIFIRN. HRLRUR
OOHAFT) - ESFERIT DN DEH ELTHO I LITEFRLTIFLLY,

It is important to note that habitats at proposed wind farm sites rarely fall into categories
generally considered to be optimal for bats.

RAAOFREEEFEMORIE(G. —MNICOTEV LD TREEEINDIHTIU—(ICADZ
EFDOEICRNCEICBRIDZENEETHD.

Indeed, high casualty rates have been observed at upland sites with no local woodlands
or linear features, emphasising that great caution must be exercised before concluding
that a site is of low suitability for bats.

MR DIBEN DIRVWEBDHE TEVLREENMER SN TLD., D ULIBAMT
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DEUADEMEMEN R DT DRICHD (IR T DIREN DD LZMIRLTND,

The output from Stage 1 (i.e. the potential risk level of the site) is used in the matrix in
Table 3b to derive an overall risk assessment based on the activity level of high collision
risk species.

ERBE 1 (CHITDER (BEFEMOBENIATLAN) ([ R3bDVYKNIITITHEHAS
. BEYRITDEWNEDFEILANILICEDNT, HBEaNRUXTHizEEHT.

This table is intended to identify those sites which are of greatest concern in terms of
potential collision risk, but as apparently low risk sites can sometimes result in bat
casualties, caution is needed when drawing conclusions.

CDORIF. BENLGEARIURICREBREINGDGHMZH#HATDEHDEDTHD. UM
L. BASHNCURTDEWGFATE, BICODEVUDREMNMECDDDDT. fHEmzd
ESLEIFFENMVETHD,

This exercise should be carried out separately for all high collision risk species
recorded on site.

COFiE, EDIBFRTRBEINEL2TOERIAIDEWVEICH UEL ICTSHEND
Bo

The outputs of the overall risk assessment are then considered in the context of any
potential impacts at the population level for each of the three species assessed in Table
2 as having high population vulnerability.

ZUTHRENRU RO, &R 2 TEAKRFDRSMEN B\ EHRSNTE 3 BENENIC
DT, HoWIBENTEEZZREL CHIND.
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Table 3a: Stage 1 - Initial site risk assessment
R 3a: B 1-FETFTEMORYIOY XI5

Site Risk Level &t
Project Size stEIDY X (/A~K)
DXOLAN)L(1-5)*

Habitat Risk Small /) Medium Large X
AERRIBYURD Low 1K 1 2 3
(E~=) Medium 2 3
High & 3

Key: Green (1-2) - low/lowest site risk; Amber (3) - medium site risk; Red (4-5) - high/highest
site risk.

FUB - & (1-2)- 1B/ &RIEY X7 ;& (3)-FRURT; 7R (4-5)-B/&EIYRD

* Some sites could conceivably be assessed as being of no (0) risk to bats. This assessment is
only likely to be valid in more extreme environments, such as above the known altitudinal range
of bats, or outside the known geographical distribution of any resident British species.

x* JDEYUEODTURIRL (0) cFHieNDHBAAItEHNRD. COFHiE. IJDFYDEMOER
FaiE ik DESHAEVIRY, FUXOETOESBOMIBN DM (CIHNTLDIIRRE, Wik
RIBTOHENTHBDIESDD,

Habitat Risk Description f#55t
ERREURYD
Low K Small number of potential roost features, of low quality.

PENDRENBIENLDNR S SRR,

Low quality foraging habitat that could be used by small humbers of
foraging bats.

PEOOTEYNMREFIAT D L DMEERREIRIR,

Isolated site not connected to the wider landscape by prominent linear
features.

K DIEWRERIBIEY SRABSEY T DI D TUVRWK ST U Tz Bttt

Medium & Buildings, trees or other structures with moderate-high potential as
roost sites on or near the site.

BHhAEZ(BELICRSS EUTHR~EDREEEZEDEY - #AHD N
fLOEEMH D .
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Habitat could be used extensively by foraging bats.

OADEY ICEFN(ICIREBFIASNDIREEDSH DRIT.

Site is connected to the wider landscape by linear features such as
scrub, tree lines and streams.

KDEVWREBEN & O - 815 - SHDOKDIMRABEM TDORN DT
WD EH,

High &

Numerous suitable buildings, trees (particularly mature ancient
woodland) or other structures with moderate-high potential as roost
sites on or near the site, and/or confirmed roosts present close to or on
the site.

BN EZ(BEL [CRSSHERENTLDMN. RS ELTHR~EDOETHE
HaEEDEY - BIAR FICHRBAUITRANK) - thOBEMH £#HD.
Extensive and diverse habitat mosaic of high quality for foraging bats.
JDEVIICEFNICEEFHAESND L SRBEORWVRIBHLEE N DLER(C
EYFAIRKRCHS.

Site is connected to the wider landscape by a network of strong linear
features such as rivers, blocks of woodland and mature hedgerows.
SN - BT - HOWEE OLR SR KELFE>ED L UIRIROBEM TX
DIEWS > RO =T ED1I8H > TS B,

At/near edge of range and/or on an important flyway.
ERIOBRE(FROIELS, E5(C (FF) EELRARE L(CHD,

Close to key roost and/or swarming site.

FERRISPRT-Z2 081 bMaEL (CH D,

TRREE  HAD [H£HE] S(FESZLICER. Mz XD K SRHRIROERT,

Project Size

HEOY1X

Description fi#s5

Small /]

Small scale development (<10 turbines). No other wind energy
developments within 10km.

Comprising turbines <50m in height.

NRRERFE (10 BBAT) . 10km RNICHEORAFEERFEFEL /R,

=< 50m KREBORENSIED.
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Medium & Larger developments (between 10 and 40 turbines). May have some other
wind developments within 5km.

Comprising turbines 50-100m in height.

KOKRFEIFFE (10 BEN'S 40 BEDM) . Skm BRICMHBDOV DHDRNFEE
HFENSE 50~100m QREENSRD,

Large X Largest developments (>40 turbines) with other wind energy developments
within 5km.

Comprising turbines >100m in height.

S5km BRI DENRERFEDH D RFERFE (A0 BLDZWN).

= 100m U EDORENSIED.

Table 3b: Stage 2 —Overall risk assessment

&/ 3b : EfE 2 - AR X TFHME

Site risk level Ecobat activity category (or equivalent justified categorisation)

(from Table3a) TNy MNESHFTIU— (FzlE BECERILDIFSNIZATIYU—2917)
DU XTLX | Nil (0)
JL (&®3a&bh) 2L (0)

Low-moder | Moderat | Moderate- | High(5)

(5)

il

ate(2)
B~ (2)

e(3)
7(3)

High(4)

F~iE(4)

Lowest(1)
=IK(1)

Low(2)
18(2)

Med(3)
1 (3)

High(4)

=(4)

Highest(5)

&=(5)

The scores in the table are a product of multiplying site risk level and the Ecobat activity
category (or equivalent).

KOIAATE BIIOURILANILETINY NEEHTTU— (HDVEAZEDED)
ZHNTTZEDTH D,
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The activity categories equate to those given in Table 1 for high collision risk species.
SEEIHTTU—(F, BREUXITDEWVECDODVWTDERL (p.43) (CHdH7TU—-ERU
Thd,

Nil (0) means no bat activity was recorded across the whole site, but caution is needed
here, because although the values given in this column are “0”, at sites where
pre-construction surveys found no bat activity, there remains the possibility that new
turbines could attract some bat species, thereby altering the level of risk that applies in
reality.

Nil(0)(&. ODEVDEEN, £EMTEHR NN >EZLZBH®RT S, L L. ZZT
(FEFENRETHD. COWMDIEIR" 0 "TZIINES, EFAIAT TITEY DEENHER S
YIS 728 T. TUVLWRAE (W DA DIDEY OfEZES| I D a N R > TLI\D.,
ZNCEK O TERICEARAIDIRIDLANILEEE=ND,

Overall assessment:

o T

Low (green) 0-4
&’ (&) 0-4

Medium (amber) 5-12
H (&) 5-12

High (red) 15-25
= (Jx) 15-25

It is important to have an understanding of both “typical” and unusually high levels of
bat activity at a site so that potentially important peaks in activity are not overlooked.
SEEOBENCEERE—DZRENSRVLDIC, Bt TOHERBNIPEEL NILERE
CEVWLNILOE A ZIRFET DI ENEETHD.
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It is therefore recommended that both the highest Ecobat activity category and the most
frequent activity category (i.e. the median) are assessed separately in Table 3b and
presented in the overall risk assessment. A judgement can then be made on which is the
most relevant.

TNWX. ;EEL) Ecobat S&EIHNFT T — EREBENEBHTTU— (DFODHRE)
DEHM,. & 3b THIAICFHIEND. TEUTURIDRETHETIRRSND L ZHRT
. TOE., EE55MNREBEYMHIITED.

It should be noted that presenting mean activity levels can be highly misleading where
the data are highly skewed, as is frequently the case with bat activity at wind turbines
(Lintott & Mathews, 2018).
RETOIDEVDEBHMETCLIKESNDI LN, TP CKRERBONHDHE. F
EEELANILZRRIDZELFEBEULLHIMZRDARENHDDZL(TFRELTELWL
(Lintott & Mathews, 2018).

7.1 Mitigation options {& B 5k D IR

Three options for mitigation are described below dependent on the assessed risk to bats.

Il =NTZY XD (CIE G IARIRSRDEIRBZZ LT (C 3 D/RY .

All three options have either been previously described in guidance relating to windfarms
and bats, or have direct evidence supporting their efficacy at reducing impacts.
3DDEMREET. CNETORNDFKEEFREIDEVHCEIDIHA Y > X(CREBTEN
ZEDH, HDINEHEZRD T EIMNRZZFIDIEENRIEST > ANSHDEDTH
Do

7 .1.1 Adjusting the layout of the turbine REREDRAE

The risk to bats may be lessened by adjusting the proposed layout of the turbines, in
order to avoid parts of the development site that have been shown to have high bat
activity and where turbines might pose a particular risk of bat collisions.

STEFEDORT, IJDEYDFEHINEWGEA®. EULWERUXIONGDIGFZEITD X
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SICRAEDEBEZARIDIET, ADEINDURIZ ST ZENTED,

Where there is little scope for avoiding areas of high risk through micro-siting*or a
reduction in the number of turbines!®, buffers and/or curtailment mitigation can be put
in place (see below).

RAOOYAT+ >0  DERH DV EAEL ° DBIRIC LS T URIDENSIZEF
DRMANFEAERVERE, BEFTOEBFIRCLDIERRZBLDZENTED (T

iLEi)

"SRESE
A oOYAF+ >0 (EEthORENRERFEOIEER O ERREE HE & ABER B %

T2 &, &% https://www.wjec.co.jp/technical_information/thermal_power/turbine.html

19 There is a linear relationship between the number of turbines at a site and increases in the
number of bat fatalities (see the National Bats and Wind Turbine Project” )which is reflected in the
assessment of risk in Table 3a.

0 gith DAEEDE & T DFETHDIEHNOME (T (FE#HRINRBFHENGD S (the National Bats and Wind
Turbine Project " 88). Trl(3%& 3a DU IDFHEICRRESI TS,

REE

the National Bats and Wind Turbine Project : 2011-2013€(C7 ) AER D46 FRDE I FKEHE
BTNy R SSAODORERE, FHERE LABERAGTNMMTONTND. ZDS5 3N
TOEBRRABRFTILEET S RLANILEATITNON TS, 120BFOEENEREN. HRES(E
UFhsdo>O0—-RTES,
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID
=16734&FromSearch=Y&Status=3&Publisher=1&SearchText=wc0753&SortString=ProjectCode

&SortOrder=Asc&Paging=10 - Description
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7 .1.2 Buffers {B&E &

The Eurobats guidance recommends a 200m buffer around woodland areas.

Eurobats DA & > X (FZRMMUHZDE D (C 200m OEEHZHEELTLD.

There is, however, currently no scientific evidence to support this distance in the UK and
it is recommended that a distance of 50m ' between turbine blade tip and nearest
woodland (or other key habitat features such as wetlands etc., see Figure 1) is adequate
mitigation in most, lower risk situations.

ITNEBAFVURICHNT, COERZFEFT IRZNRILESDEZ S0, Z<Di5
a. KDURTDEVNVRRETE. F—E>TL— RDFEmHNSEBDFRM (HD VT
REDESRADEUNFIALZ SRBRBNEHES KUEEY) FToE#E LT 50m'!

(M128.]) iMER=ns.

1 The evidence in Britain is that most activity is in close proximity to habitat features. Activity was
shown to decline when measured at fixed intervals up to 50m away from treelines and at varying
intervals up to 35m from treelines (Verboom & Spoelstra 1999; Downs & Racey 2006).
HAFURTE AEBHOITEUORIEFBDE LA LS. IDEUNFAL TS RBRNHHE LU
BEMDT CEETITONTVND EWSEHLN S D15 h 5 50m £ TO—EDRIR C/EEEZstRI L
HZE. #IN5 35m FTORLQRERTEHAILZZES. BN SEND FEEBENRBI UL
(Verboom & Spoelstra 1999; Downs & Racey 2006),

Exceptionally, larger buffers may be appropriate, e.g. hear major swarming and
hibernation sites.

BISY(C. BIREEBERRD— I D THPBZIGFROE S TE. LDEVEEBHEY)
THdI%EEHD.

The longevity of wind farms should also be taken into account and the maximum growth,

or management, of woodland and other relevant habitat features considered in their

planning.
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F/z. BAOREBFAOMEGEIE (. FALZOMIODTEUAFIA LT D RAIRENIFEEISE
MOBERARKE. HDVIEEN, SHEIICHBVNTEEINBIRNETHD,

A 50 m buffer distance should be applied as a basic standard mitigation measure for all
bat species occurring at proposed wind farms, including all key-holed sites, which may
present an increased risk of bat collisions (section 6.2).

50m OiEE® (&, BAORESETFEMICHIRTDIINTOIDEIYDE(CKH LT, EAXRH
IRRENEBIEE L U CGERASNIRETH D, JDEYDOEHREI X TIMNENT Dalsed
DB DHMZ) Y FIR (AR SNTZIG (6.2 BiIZR) &80,

In practice, the 50m buffer should be applied universally, irrespective of whether
curtailment is also considered necessary.

50m DEETE. HEGIRESADENESNCENST . IR IRTICEHAETNDINRETH
50

Some higher risk species, notably the high-flying ones such as noctules and Leisler’s bats
frequently fly in open areas however and this form of mitigation is unlikely to be effective
for these.

—AT. WDOhDEVYRIE (FAREBOEZEZRAMITDII—7>77TPYITEIPEA
PYODEVUDKDIRIE) (CEOTE. COEBEREBNTEFRVESD,

Figure 1: Estimating buffer distance

1 EEFOEHZREED

Calculate the distance between the edge of the feature and the centre of the tower (b) *
using the formula:

UFoRefE>T IOTEVYNMFALUZSBIRENFES XUEEY | ofs. 9T—0H0
EDiEREE (b) "ZEET 3.

FEREST  HEEINTULRDIET L — RDiHEN S habitat features E TOIEEEN 50m XD T, ETH'BS

J—mtly GR¥EBENIE) & habitat features =TOREEE b ZEtETHIT EVNVD T &,
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b= (50+bl) - (hh-fh) 2
where:
CZITHBNWT,
bl = blade length, hh = hub height ,

bl = JL—RDEZ, hh = \TDE=

fh = feature height (all in metres).

fh = BEMDOES (IRTA—HIL)

LS

’ Tree row or hedge with trees

For the example shown, b = 69.3m

RUZHITE. b=69.3m

7 .1.3 Strategies to reduce mortalities by altering blade rotation

TL—FOEEZEZTCRTCRZRDEEDHMR

>

L

v
.
o0
3
u

lllustration © Entec Ltd.

There is evidence that bat casualties at wind farms is reduced by pitching the blades out

of the wind (“feathering”) to reduce rotation speeds below 2 rpm while idling, and in

some cases increasing the cut-in speed during high risk periods (i.e. warm evenings in

summer with low wind speeds) e.g. Arnett et al., 2013.

A RUIOM, EEEE— R%E 2rpm (2 @ER/2)RGICTFIF3 I L —ReEJHU>
3BT EN. BEICKDTEBYRIDEABHIIC (TRHEEERDEVEDENNE. FHlX
(& Arnett et al.2013) HwY r>XE—RZLIFBRZECKD. BAOAREFATOITEYDIE

TEFENRAD T D ENDSIHING S,

The practical application of these two forms of turbine manipulation is discussed below.

CNBD 2 DORBEIRIEOEBROER(ICDLWT. UTFICHE B,

(@) Reduced rotation speed while idling

@) 71 RUZJ DM, BEEIE—RZETIFB.

The reduction in speed resulting from feathering compared with normal idling may
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reduce fatality rates by up to 50%.
TV IICROTEERRAE— RETFIFRCEFGBEDT A R ST EHART . &RKRT 50%
RERZRBP BRI ENDD.

As this option does not result in any loss of output, as best practice, it is recommended
wherever it is practically possible and there remains uncertainty over the risk posed to
bats.
COBRRRFEADEENZNDT, TDEVYEAD IR D (CARERENEDZE . BER
EUTHBERRDITO L 7R T D,

It can be applied at any site with a blade pitch control system which can be automated
using SCADA"data.

SCADA'F—4a%=FALEEMETEZ I L — REYFHIHS XF LARRBRIZEARBATE.
ZTNFERI DI ENTED.

*EREE
SCADA : FEESRFIHESB, UTOXIC LD E. BARDEFEFETORECHSHUDRAAITSN TN
BEDT E, KED WA #HICE SMABAT % SCADA ([CEEISE R —JILRENFETETN TS,

&% https://www.jstage.jst.go.jp/article/jwea/42/4/42_53/_pdf/-char/ja

(b) Curtailment
(b) #REHIR

This involves raising the cut-in speed with associated loss of power generation in
combination with reducing the blade rotation below the cut-in speed, as above.
CNICEF. LEDOTA RUSTROEEREINH EEHE T, BEOBEKREMHSIHY b1
E—RESIZLIFRZENEEND.

It should be considered where feathering below cut-in normal speed (above) will not
provide sufficient reduction in risk to bats.

BEOHY M2 XE—-REKBTOITHIUST (LiL) TADEVEADY X T%Z+53 (TR
SERWGE. BRI DIVENDD.
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The curtailment is achieved by feathering (not the actual braking of the turbine) so that
the blades continue to rotate slowly (at ~2 rpm or less).

TL—REW>D (2 rpm UFT) BlEzz#ETDeh,. JTHUI%TSITET, i@
BRIFAECTL—F2NTDZEBRKERT D,

The most basic and least sophisticated form of curtailment - “blanket” curtailment -
involves feathering the blades between dusk and dawn over the entire bat active period
(April to October).

ROEARNTEM TROEEHIRE [—ROBE@EHIR] T ODEVUOEEEARKFR (4-10 H)
SENNSKAITETIL—RZIIHU2IIBZETH D,

This is achieved on some turbines by setting the operating mode to “pause” for these
specified periods.

—EDRET(E. CNSOREDHRBICIEFE— RZ—RHEIECEY TR EICEKDEIRT
50

However, this strategy is inefficient and results in considerable unnecessary down time
for the turbines concerned.

TNEE. COEBREIFNEKRTH D, BROICEET DAETAREIMALEIENKRECED
LD,

A more sophisticated solution is to focus on certain times and dates, corresponding with
those periods when the highest level of bat activity is expected to occur.

KD KWFERR(E, ODEVUDBEBNBVNLANILICRD EFRINDIFEDCHRICERZH T
DZLETHD,

Further savings can be achieved by programming the SCADA? operating system to only
pause/feather the blades below a specified wind speed and above a specified
temperature within specified time periods.

E5CLFTZELCE. BERBAOHERERERR - FEREUN LOLEEETF. TJL—RE—
BHELEHBVNETTH U I FTBLSC. SCADAR FBIS RF L% TOISZ>I T BT &
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KDRBETES.

12 SCADA: Supervisory Control and Data Acquisitions.

12 SCADA: Supervisory Control and Data Acquisitions DB,

This approach is very effective if bat activity can be accurately modelled from
environmental data.

CO7TO-F(F DADEVOEBEZRIET —INSEEICETIUETEDHE(CIFECH
RN THD.

However, for sites where bat activity is unpredictable this approach may not be effective.

—AT. ODEVUDBEBEZ TR TERVSAATE. COFPITO—F (R TR,

Another possible option that has been trialled on an experimental basis is to use
continual acoustic monitoring at nacelle height using full spectrum static bat detectors
which supply real-time bat activity data to the control system which is also receiving
real-time weather data.

EBRH(CEITSNTZTE D —DDERK(E. TILART FSLAREBREREZRAVZTILE
TOEGNREFEZIVIZFAI DL THD. BEREREE. UT7ILIALTRR
T—HERTD TWBDHIHZ XF AL, UTZILIAALATIADEIDEST —F =TT D,

These parameters are continually monitored on site and the data generated can be
analysed in relation to bat activity data. Thus, the periods of high bat activity can be
identified in relation to key weather parameters.
K[F/IN\SA—F(FHH U CEEMTERRASN., OOTEVUDEST—FEEBELTHHMIT DL
ATED. CNCEO>TOATEVUDEHDEVWEZ., BELRDIR[R/ISA—FEEEDIFT
kBl CTE D,

In order to minimise down time, the threshold values at which turbines are feathered

should be site specific and informed by bat activity peaks at that location, but as an
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indication, they are likely to be in the range of wind speeds between 5.0 and 6.5m/s and
at temperatures above approximately 10 or 11°C measured at the nacelle.

HEME B Z R/ R(CT DIz, REZ I THU I I IRMEE. BFABEBTHD. Fio.
ZDBFATOIADEYDEBHE—DICEDWZEDICTDINENDD. HBFIEETHZIH, B
LZEUTIFRUR 5.0m~6.5m/s DRI TRUER 10-11°CELD EMNBHMELRDIES S,

Significant savings can be achieved by so-called “smart” curtailment over the other less
sophisticated alternatives.

ZDVDPB A — NBEFIR(CKD T, HRHEEHERIDEHEIDLINEITS,

An example case study of how curtailment has been implemented (post construction) at
a UK operational wind farm site is given in Appendix 5.
AFUITHEBPORNFEEME T, EOLDCHEFIRNEm=NTNDH (BFE) DF
BItAZE 2R 5 (TR T

The approach taken here is recommended more widely within the industry both in
respect of taking remedial action in response to an identified problem, but also as an
example of how to develop and optimise a curtailment regime and associated control
system utilising weather data.

ZZ (4R 5) TERD LIFBF A FESNTCHECH U CREREZREBUDEVWDRIEITT
<. ][RT—I7Z2EA ULRERIH S X5 A S BEHIBRAHI DT & &@IbDAER & U T,
EEANTIDLSHER=NTLS,

The effectiveness of curtailment needs to be monitored in order to determine (a)
whether it is working effectively (i.e. the level of bat mortality is considered to be
incidental), and (b) whether the curtailment regime can be refined such that turbine
down-time can be minimised whilst ensuring that it remains effective at preventing
casualties.

BEHIROMRIFUT (C > CERIDVEND D, (a) IRVIERALTLDINEDSH (T
ROSOATEYDFRTHMERENRLANILEEZISNDINE D). (b) HEFIPRAS (X, KEZ
RS EMHIBHZR/INCTEDILIBREI DT EAATENEDH,
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Where the need for curtailment has been identified, a curtailment regime should be
developed and presented as a part of the supporting Environmental Statement for the
project.

BETIROVEBENER SNTIHE (. FTBFIROEKFZBEL. MEBCZTDILEZZHD
NRETHD.

The proposed operating regime should specify, and be designed around the values for
the key weather parameters and other factors that are known to influence collision risk
which may include any or all of the following:

RBENDIERGKSIE. BRIUADCHETDIZEN DN D TLDIRERDT[R/ (S A—H®
ZTOMDERDEZAEL L. ENSDEICEDNWTERINIRETHD. TNIEE. UTD
EONEFNDAENENHD.

® Wind speed in m/s (measured at nacelle height)

® /LS TDREEM/F

® Time after sunset

® HI% DR

® Month of the year
o H

® Temperature (°C)

® TUR(°C)

® Precipitation (mm/hr)

o [F/K=(mm/EF)

Preliminary site-based thresholds for the above can be derived from acoustic bat activity
data recorded on static detectors during the pre-construction acoustic surveys.
LERDBFAICEDVCFRIARER. ERAOESFAE CERERE(CKDEHFENDO
DEYDEET —INSRB/IENTES,
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These data can be used to identify the range of wind speeds and temperatures favoured
by different bat species at a particular site - information that can then be used in
conjunction with seasonal and nightly bat activity data to inform the operation of the
turbines.

IN5DT—9%ZE DT, FEDHBMCEVWTEEMFORRESROHFHZIHFECETD, €
DBERFRCEHTE. RS EDFET—FEENEDIET. BEBEOBE (CEIIDIBERERD
Do

The more efficient the model is at utilising the available weather data within the
algorithm that determines turbine curtailment, the more effective it is likely to be at both
preventing bat casualties and minimising turbine downtime.
REDHEFRZRDDTVILVTUXLANATRET —FZ2EHAITDIETILNKDMERNTH D (F
E.OTEVDORTCZPBLET D E ERAEDRIEREBEZRACTDIEOMI T, KDIMRH
([CIxDEIREMN'E <713,

Operating parameters should be agreed through the planning permission, while allowing
scope for adjusting the curtailment where post-construction monitoring provides
evidence of a reduced (or increased) risk to bats.

BRITR/IN\SA-FEFEEFTZEBEL TERSNDIRENDDIN, BREOE=ZSFVU>TTO
DEVENDYR T DR (D0 (FI8N) DitlE RIIHE (. BHEFIRZHAE T DEEZ
SXTHAII2IHENDD.

Appendix 5: Case study of operational curtailment implementation

4R 5 : HEBBRREDT —AXFT 1

Introduction
(FUsHIC

Curtailment mitigation has been implemented at a large (>100MW) windfarm in

response to new evidence on the frequency of bat fatalities which emerged during site

73



operation.
REHIPR(C K DEBR (. KB (>100MW) DORMDFEEHEN CHREHBFRCECZODE
U DIETE DT /REHLICIL U CTERis NIz,

The site occupies the upland zone above 200m altitude and comprises a mixture of
forestry plantation, felled plantation and existing moorland habitats.

B (IRS 200m KD EoEttFE b, MER, ERSNiEmi, B ORMIRIEN
BUDED>TVLSD,

Methodology
Fikam

In order to determine whether curtailment would be effective at reducing bat fatalities,
and if so what parameters should be used, a study was designed to investigate the
pattern of bat activity at the site temporally, spatially and in response to weather
conditions.

BEFIRNITEY ORTEROBD CHRENE DS EIASHNCTDEH. £z, DT
BAUSADI S A =FMEDNDNRES/RON, AF(E, TOEMTOITEY OEBDEF
ZEM)IF—>%Z, TUTHICRRFMNDIGECDWTHAAT LD (CstEESNT,

Bat activity was measured at n=18 turbines continuously between July and September
in Year 1 in combination with carcass surveys.

JDEVDEENE. 1FB8(d 18 & (n=18) ORAET 7 ~ 9 ADHARM. &L TAES=N.
TEEGAE BT L TITHNIZ.

In addition, wind speed and temperature data were continuously recorded at nacelle
height.
MXT. BREKBRT —F . FTILETERMNICEFREIN.

In Year 2, curtailment was activated at the site using parameters determined from Year

1 data, with bat activity data collected from n=12 locations continuously between April

and mid-October in combination at carcass surveys at n=24 locations.
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2FHE 1 FHOT—INSRESNIT/\SA—F2E> THREHIRATHONZ, Fz.
SEENT—H(F 4~10 APBOHAR 12 & (n=12) TESHSN., AR E 24 B (n=24)
TifT L TITHONIE,

Results
fBR

Over 95% of recorded passes on the site comprised 3 species: soprano pipistrelle
(56.6%); common pipistrelle (35.5%); and noctule (3.8%).

Bth N TERRSNIZEBD 95% U L(F 3. IO EY TS ) 7T SIDEY(56.6%).
I—0Ov/\FZITSOIEYU(35.5%). 1—>>7V7~XITEY(3.8%)Tdhol.

There was a strong pattern of seasonal temporal variability in bat passes, with most
activity occurring between the mid-August to mid-September period (Figure 1).
JDEYOBEBIC(FRVEERZSH/\F—>NHo Tz, 8 ARANS 9 AFAOHICEEIE
NRXCR>7Z (K1),

500- :

Passes/10mins
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Figure 1: Total number of all bat passes recorded in Year 2 in each 10 minute period at
n=12 locations. The upper and lower solid lines represent sunrise and sunset
respectively. A similar pattern was recorded in Year 1.

1 : 2FBH(CEHFRSNZODEY DBEBDEE,
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12 &(n=12)T 10 HB(CEHFENTZ. L TORWVRIEIZENENHOHEHDA D ZRT,
MULTZ/F—2(F 1 FHICBRFRSNC.

There were no discernible spatial patterns in recorded bat activity or fatalities within the
site.
BN TRFRSNIZIDEYOEBIFRZ(IFET(S(E, BAERZERI/ S — > (Fah o Tz,

Temperature and wind speed were significant factors (both p<0.001) associated with
recorded bat passes (adjusted R-squared 0.5).

Sum\PELE (S, EFESNEODED OBEERICH U THERRFE (A &6 p<0.001)Z K&
FLTWE (HEEREEHDORERE 0.5),

*EREE

adjusted R-squared (BHERZEZEHDRERE) : LT KD https://ja.wikipedia.org/wiki/SREHER
REFE (IF> TWLFWNT D, (coefficient of determination, R2) (&, #EHFEICHNT, HMrZEH (G
BAZE) DEEZEEH (BNEH) OENKBVEHRIATEDINERIETHD. TEFXREFEINDZEE
Hd. ERENSKROIZEFARER (EFI)L) OHTEEDORTORELLUTHHAEIND. LORER
BOEERSHPENZE < £DEFE. BRLRDIMEAZF > TLED, 2D, SHIPERDEZ p. BX
#HENEUTUTOEHERARZITSCENH D, BHREREEHORERE (adjusted R?) EIER,

A plot of the raw activity data with corresponding nightly temperature and wind speeds
is shown in Figure 2.
BROTUBRERRICHG U, EEIOEST—FnT0Oy bR 2 (RUTE.
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Figure 2: Relative abundance of recorded bat passes plotted against corresponding
mean nightly wind speed and temperature.
2 PYHRERERESUREMSSETCTOY hUZEHFRSNIZODEY OBIBEOBXTHI /R

o

Curtailment strategy
Br{EHI PR D ¥k B

After Year 1 it was calculated that 90% of all bat activity occurred on the site when
temperature exceeded 11.5°C and windspeed was below 5m/s.

1FEHDZ. BMROIDEYDFEHD 90%(F. SURM 11.5CZEBX. EERN 5m/s K
MO TH Oz LHEESNIZ.

In addition, the first bat passes were recorded 30min after sunset and the last bat passes
were recorded 40min prior to sunrise.

AT, RAOODEDDBEEFHM%E 30 D(CEFESNT. REODIDEYDEBEHD
AT 40 3 (CECF‘RS=NTT,

As such a software module was programmed into the SCADA system controlling the
turbines to curtail turbines when all of these criteria were met.

TN, CNSOBEIANCZBIT ES(CRAEZIFTDES(C. SCADA S XFAIC
ATV gW e

Curtailment is achieved by opening the blade pitch into the fully-feathered position,
which reduces blade rotation speed to <1rpm.

RERIIT—IRZS 3> (T — REYFEERS ZETHEEBIRMNRESN, ZNICED
TIL—ROEEERE— R(E 1rpm K& CIET I 3.

Following activation of this system, no bat carcasses were detected at any of the
curtailed turbines during Year 2.

CDIRTLZFESEDEICKD,. 2FBFHIH U2 TORE TIEZ(IRE =N/
morz,.

7



Given the high probability of carcass detection using trained dog teams it can be
concluded with high confidence that the total number of bat fatalities is either zero or so
close to zero to be undetectable.

N TZRZFRAUEEVIEBRRANERZEZER(ICAND & OTEYDEIFETEN 0720)
L. BATERVNEE 0 ([SEVWE, B<HEELTHRERDITSND,

The performance of the system in terms of its ability to respond to the changes in bat
abundance based on temperature and wind speed was analysed to confirm it was

neither significantly over- nor under- curtailing during different periods of bat activity.

SRERARCEDKODEVYDHFEEDEILICRIGT DS AT LADMRE(E. HrRA TXHARID
OADEVDEHZRANT, BRCEF S D (FED CEEGHHSN TLWRWNZERET D
ETotENIz.

Since individual turbines are subject to variation in ambient temperature and wind speed
at any given time the whole site will be curtailed for a variable percentage of the
available operational time during the night depending on the weather.

&8l 2 DRAE(F, BCUBRBPRRDEL(CETSENDTH. ETCOREFREHRE P, R4
REIGTXRIRICKDBHBHR=NDZS D,

The percentage of the available operating time within a night the site was curtailed and
the corresponding level of bat activity in is shown below in Figure 3.

BEFIR = NTZRAEOC—BROBEEIRERRBOEIS . MIETDATEUDEELN)LZA
TDH 3 (CTRUTZ.

The linear regression has an R-squared value of 0.57, which suggests the curtailment
parameters are a good predictor of bat activity, with no points in the extreme
bottom-right or top-left areas which would give concern as they would represent
significant over- or under- curtailment respectively.

FRZERD R “&FfB(X 0.57 TH D . COZ EFBBHFIRD/\SA—FNTITEY D/EEID
FNWFRERTHDCEZRET D, AFHDVEELICHNENDDIZE. BRICER
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HBNIEDRBFEFIRDOFREZZRI N, DI I7(CENRR0N,

Operationally the system has been working without causing consequences for the
windfarm.

BRLE SRAFTAG BHOREEFRICHEZRETZELBRIBONTND,

The “restart” wind speed was increased to 5.5m/s to avoid short-term cycling on/off of
the curtailment, so the behaviour of the system is to curtail below 5m/s (when nightly
temperatures >11.5°C) but will not restart until the wind speed is >5.5m/s.
BY—hORRG. BEIDA> - ATHERECEUDZEZBITDIZHIC, 5.5m/s (C5|
SNz, EOHS AT AIFEE 5m/s K CEz b DH (REDSURE 11.5C
KDBNEE), 5.5m/s ZBRDFTHEHEE LW,

Given the performance of the system in minimising fatalities the curtailment system is
deemed to be adequate and will continue to be in place for the duration of the project life,
with no further bat monitoring proposed.
OADFRUDRCZR/IRICEEDDZECDNTD. CDIAFTLDEIEEERICAND
& BBHIRS AT AREY THD EHREND. TUT, BAOFESHMEROBRE S AR
FiE ESRDIADVEVDEZSIIZITOICERL SRTLNBEHEITD.
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Figure 3: Scatterplot % time all turbines were curtailed on a single night against the

recorded number of bat passes during the same period. The solid line is a simple linear
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regression.
B3 : —ER(CHREFIR=NTZ IR TOREDOHETIRLUZRBORE (%) EAU—KRIIC
EFRENIZITEY OEIBEOME, EHRSED)E.

IR 5#0DHbD
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ZE8E POST-CONSTRUCTION MONITORING BR#EDEZ=Z2U VT

Post-construction monitoring is normally only required at developments where the
mitigation involves turbine curtailment.

BRBDOEZYUSIE. BREEIEEFRZESOEBRRETIHECOHIVETHD.

It should aim to assess changes in bat activity patterns and the efficacy of mitigation
to inform any changes to curtailment.

BERBOEZSVU>JE. OTEYDFRESEDOZEL RRIBEBEDOMNRZTEL . HREHIR
DBRR(ICAFTEBEHRIRHZEHNE T DINETHD.

Monitoring should take place for at least 3 years'® after construction, but the effects
of habitat modification and off-site enhancements on bat activity may require
monitoring over a longer period.

EZHUSDFERELIRL EEIE P (HMTOIHENDD. UH L. BIERESBEMOD
R DADEV DFEEBICBKEITHECDWTIE. KDORBOE=ZSIU>IZHEET
DZLEBEHD

13 The minimum of 3 years do not necessarily have to be consecutive, but the total monitoring
period should be sufficient to detect any significant change in bat activity relative to
pre-construction levels.

B RIER3FEMOE=IU>IE, BT UEERUEIETHIVEEFRVD . EZFYUSIDEFTHARM
(F. BERARICHSITDITEYDEHEDEEREERA T DDCHDRREAVETHD.

Post construction monitoring also has wider benefits in improving our overall
understanding of how bats interact with wind turbines and how we can minimise
impacts across all wind farm sites.

BERgOTEZSVUJE. OBV EREOHEER., TUTESITNELTORNEE
s CEDHEZR/IRICT DI ENTEDIDMNCDNWTOMRENRIBRFROME L(CE. KL
EIUEBDZENTED.
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8.1 Monitoring curtailment BEKIBRDE=21) > ¥

In order to evaluate the success of the curtailment regime, a minimum of 3 years of
monitoring should take place during which time casualty searches and acoustic
monitoring should take place concurrently.

KPR 3 FRIDEZSF U I T(E, HEFIBRAFINLI L TV O EFFE I D /2H(C. FE
BRRELEFTEZIY S INERICITONIRNETH D,

If necessary, over this period the curtailment regime can be refined to "smart
curtailment" informed by the weather data and bat activity data, as described above
(section 7.1.3).

MHETHNE, ki (BO>3> 7.1.3) THRARZKDRBEEDE L smart curtailment”
(CHEBFIRAB ZZEETED.

This can be an adaptive process as illustrated by the case in Appendix 5.
CHUIIR S [CRENTVD X ORIBEISH T O R (CIRDNE LR,

8.1.1 Bat activity monitoring AV EVDFEHE=21) 5

Acoustic surveys can be used to continue to assess bat activity and behaviour
following construction of turbines to assess the ongoing need for curtailment
mitigation.

HEFIRIEE Z it I D BN Z MM I D/2HD. REREKZEOIDEY DFESH EITED
AT LS L C. SRFAFZANDCENTED,

For example, it may be that the construction of wind turbines significantly reduces
bat activity at the site relative to that recorded pre-construction and to a level at
which there is no longer a need for curtailment.

BIZ(E, REEFRCLO>TOATEYDFEEMNBECHS U, HEFIRIEEDOHEEN /R0
LARIVICETRDIMNE LN,
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Alternatively, the reverse of this scenario cannot be dismissed, i.e. where bat
activity increases on site post-construction, as there is some evidence of attraction
amongst some bat species to wind turbines (Richardson et al., in prep.).

HBNE INERMOBERMEERD. 9005, IJDEUDEBNERREICIERD
P CoDe WS DNDENEE(CFESISNTLD EWLSEHINEG B (Richardson et al.,
ENRIAR. ).

Initial assessments of the level of risk at a site can therefore prove unreliable and

there are examples of apparently low risk sites (including afforested upland™® sites

planted with commercial conifers), where repeated bat casualties have

subsequently been recorded (e.g. Lintott et al., 2016).

RADOYURTFFMAE TSRSV END D, URIMMBEWEFHTieNTZHZR (7y T

S R*OHEBOEMMZSE) T, BICODEYDORBENEDIRUEREINIZHINS S
(1 %.(& Lintott et al., 2016).

*EREE

TYv ISR pl4 B,

Post construction acoustic surveys provide additional information which, when used
in conjunction with appropriate carcass search data, can support any proposed
changes to pre-application predictions concerning the need for curtailment or
adjustments to an agreed curtailment regime.

B0 RAERR CIABRERATRRZHAEDED LT, ERSNIIFIHFED
AEHDVNEREECAITIFIOFRCOVWTOEERICBIZSZ D ENTED,

Section 5 sets out methods for acoustic surveys.

BEEABRDFECDVWTIEESEICEESNTWS,

Where post construction acoustic surveys are undertaken, they should utilise full
spectrum automatic detectors deployed, as a minimum, for the same duration as
during pre-application surveys and at the same density.

BgOEFRAAZITOBE. RIECEERAAT LA UMGEHEICRACEZEE CRRESN
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JTEOIWANRD RS LADOBESFREREZNARIDINETHD.

They should cover one complete bat activity season.
HEEIDEYDEBHRERZE N/ -TIHENDD.

Acoustic monitoring can be supplemented with thermal imaging cameras etc. as
necessary to provide more detailed information on bat activity in the vicinity of
turbines, as necessary.

SRABE. KELCISCT. REFIOIDEYDFEHCEHAT DXL DFHRERZESDC
DIC, =TS T4 —HASIRETHOIZLEARETH D,

Nacelle-level surveys can provide additional post construction activity data and can
be used to supplement ground-based equipment designed to replicate the survey
effort undertaken at the pre-application stage (see Roemer et al., 2017).

FTEILETOREER. BREOIDEVUDESCEI IEMT —F=RML. BHaRAE
ZBIRIDCHICETESNDIMW EFRTOREZWHM D ZH(CEATIEETH D (Roemer et al.,

2017 28,).

They may be particularly useful at woodland key-holed sites, especially where there
is evidence of a high level of Nyctaloid bat activity above the tree canopy and within
the height of the rotor-swept area which could be missed using ground-based
equipment.

TN FE) Cy FRICEIR LIS, EODERBLEE MY -2 (CHIFBTYIDE
UBPOIEDIDEVURREDEE L NILAEWVGERLNH D, it E D2 TE R I BI4E
HDHDHBETRICBAILSD.

YREE : p.27 B,
8.1.2 Carcass searching FEBER

Post construction casualty searches provide a baseline against which to measure the

success of subsequent curtailment measures.
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ERBRONBRFAERRE. EREBORSZHIM T 2EELLD,

Systematic searches for bat casualties on the ground below wind turbines (focusing
on the hard standing) are currently the only effective means of monitoring bat
fatalities.

FAET (hard standing™ (CEfm&HTlZ) OME TOITEY DRFEMILEIERAE (L.
WEDECS. IDEVYDFRTCEZS I 2T DW—DMRNIZSETHD.

*EREE
the hard standing : BEFREDIR(CT L — >N EEUIEHBERIEEDE DL DS THD. UTEE

http://civilintentions.blogspot.com/2012/05/wind-farm-access-roads-hardstand-area.html

It should be noted that the habitats below most turbines in the UK, including
ploughed soil, rubble and some types of hard standing, as well as more obviously
challenging environments such as clear-felled areas and heathland, present difficult
search conditions.

AFYIUXDREDDORETDRIF(C(F, AEUPORRE(CKD(C. AENRHERIGZHRE
BFNDCLISTFETDINETHD,

Carcass searching at its most basic simply involves looking out for casualties of bats
(and birds) underneath the turbine blades.

ROBANRIEEER(E. LLBEMIC, REIJL—ROBTFTIDEY (&R) DR~z
EIZLETHD.

Such searches can be carried out by appropriately trained operational staff and may
be useful in identifying if an issue with bat fatalities exists at a site, provided the
nature of the search area is such that casualties, if present, are likely to be detected.
B SIRSNTZAERE RS Y TNEITTESD IO UIAARG. BRTUTZOHE L. 8k
NHENERRE NIRRTV ENDS. ZOHBAATOIDEY DERFEOEERZIFE
IDDICEILD,

Searches of this type are not a substitute for the more intensive method, detailed in
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Appendix 4, designed to quantify casualty rates should an issue with bat fatalities be
identified.

LU, COFATDRRE. (R4 (CFHRESND LD ETEGRISER SNBSS
FRUERNEE(LTEDLDCHETSNIZ. KDEFNRIFEDRDD [CFRSIR0,

Searches should be undertaken as early as possible in the morning during high risk
periods.

RR(F. BRERIURIDESWHBIOTEIRDBHACITOINETH D,

Such periods could be informed by the results of pre-application activity surveys.
BRI AOMNEVEARE . ERAAROERERNSHDCENTESD,

At upland * sites, accurately predicting high risk periods can be particularly
challenging because they are likely to be brief and highly weather-dependent; warm,
dry nights in summer with high insect abundance may result in unusually high levels
of bat activity, such that the following morning would be the time to undertake a
carcass search.

YISO R TE BUXAVDOEE(FEL . [EREMHCE <KTF I DREEEN BV,
HEZEECTFRAITDICEMFCHUWVEEEHD. BERMNEER. EOEBENKHOES
BRUVWERIE, ODEVUDBEHLANILRARECELLIRDZEN DD, TOXDBRHDOZEANGE
BIERZITODICHETHULLY,

*EREE

TYv ISR pl4 B,

This may not always be practical for a variety of reasons, but focusing effort in this
way helps to ensure that high risk periods are monitored and the effects of carcass
decay and scavenging are minimised (Appendix 4).

NET UEBERLRIBRATEANTH D EFRSRVWS. COBECIEEZHZERS
B32&ET. BURTDORABOESRENTIREC/RD . EBRDBREFTEED DREZF/IR
(CTED (H&4),
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It should be recognised in any assessment that searches undertaken in optimum
conditions may provide a biased result in terms of the frequency and extent of
mortality, unless the analysis accounts for this potential source of bias, e.g. by
estimating the number of nights with such optimum conditions relative to those with
sub-optimal and poor conditions, using the available weather data.

RBRO> T+ 2 3 > TITONZRERE, BENR/ A 7 X(CER U@ Z ULIRVRD.,
FRCDHEE EEREDORICENT/\A 7 ADMh > EEREZRINELNBNWS EZ. 5
WBFHADIRCERH L THE K BEND D, BENI/ AT LG, FIREBHRRRT —
HEEOT. RBERI>STA2I3A2DRDPE. RBEE(FVWRRBVWEBSKIUVI>FT >3
SOBVNVRDBEDLERZHTE T D/RETHD,

It is essential that casualty searches use a method with high observer efficiency.
EBZFERE. SVRBEDNRZHDIHEZERTICENEDOHTEETH D,

It must be noted that in almost all circumstances, the number of bats to be detected
at an individual turbine will be low (fewer than 3 per month).

@l 2 DRAETREDONDIADEVDHIE. FLEAEDRRTEMBRNC LICEBREITDIVEN
»3 (B 3K .

Therefore if the observer efficiency is low, then it is unlikely that casualties will be
detected.
ZNWX. BAEDRMEVGE. BRZREDITDIZENTESRUVAIEREN S D.

Suitably trained dogs with handlers are significantly more efficient and faster than
humans in locating carcasses and should preferably be used to achieve more robust
results.

B CSHIFRSNTZR(E AICEARTEREZZE RDIFDONEE (CHRATRHRONDT, £DOU
DD UICHERZEDIHICIIERTINETTHD.

The methodology for this was developed at Exeter University and is detailed in

Appendix 4. (See also Appendix 4 of the report on the National Bats and Wind
Turbines study).
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C D5 Exeter KETHE SN, 3Hll(IM(GF 4 22588 (9% 4 (C(E. National Bats
and Wind Turbines (CKXBMAFTFEREH D),

Dog searches are, however, resource-demanding and may not always be necessary
to identify if a problem exists.

ULHUIEHYS,. COFEEMESNIZRNOVENE TSRO T, EXRIEFBEOERZHE
WIDEHICWT LEBETIFIRL,

There may be some circumstances where it is not possible to use search dogs e.g. in
a water treatment works; or where observer efficiency by humans is acceptable (e.g.
where the sward is tightly mown).

B Z(EKNIBZIR E, REFEDTTERENTESTIRVVRREHDD. Fo. ACKDRAETET
DICMRENESNDEF (B LMD EMSNTNDIRE) ©HD.

Methods with an observer efficiency of <50% are not acceptable because of the
substantial risk of false-negative results (see Appendix 4).

50% U T OREMERTDAER, Rom@MHlEFzRERRIYRINGDEH. &FE
TERR (R4 ZE2R).,

It is essential that the carcass removal rate by predators is also quantified.
HBREBCKIDIERIFEEDERZEEILIT DT EEEETHD.

At many sites, almost all casualties are removed within a few days of collision.
Z<DFFAT. FEAEIRTORENEHE 2 -3BUACHFSESNTLD,

To some extent, this error can be compensated for if the carcass removal rate is
known.

RBEIFEEDERADMN D TONIZE, HIEE. COREEMIETED,
However it is also important to note that the impact of carcass removals can be

particularly problematic where there are long intervals between searches, because

all casualties may be removed before a search takes place.
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ZIZU. RIFEEDDOZE L. AEMBNARVNGE. AEMTONDAEICHEESNT
LESeH. HFICHETH D,

It is therefore generally more efficient to group carcass searches into intensive
blocks, rather than to spread occasional searches across the entire active season.
ZTNWPR. EHRESKRCODZ D TREE TREZITOLIDE. —EHME(CIBRIRRZER
B(CIToT2AN. — IS E L DNENTHD.

Appendix 4: Recommended methodology for more intensive studies of
mortality rate at turbines
1R 4 : REDFETEICDVTD. KDEPNRARDIZHDHREND S &R

The methodology detailed below is not essential for the carcass searches described
in Section 8 of this guidance, but is recommended where more detailed
investigations are required, e.g. to quantify the mortality rate at a site where a
potential problem has been identified.
HUTFCHFEMZERIAERE. CDHAF2AD 8 THRNRTNDEBRRICSVWTHADS
DTEFRV. UL, KDFHGAER (BIRE. BENSSITBAICSITDITROEUE
B1xE) "B LENZHE. HESNDIEDTH D,

Frequency of searches and number of turbines to be searched
AEDHE LRET SEEDE

It is recommended that systematic searches should be conducted within a 100m x
100m grid centred on the turbine, although the exact protocol for carcass searches
will vary given the precise objectives of the surveys (i.e. survey may be targeted at
particular times of year or locations).

EREZROIEHRRABTIONILE. RABENCLO>DTEHEATHDIN (DFD. ABECE
EDEFIAIREDGZFAITZMNRET DI ENDD) . KRRNRARG. REZFLETD
100m x 100m Uy ROFTITDZ EZHERT B,
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It is recommended that at least two search periods (summer and autumn) are used.
PIRK EB. 2D (BEE) ([CITDCEZHET D,

Spring should also be included if there is particular reason to do so, for example if
there are multiple casualties during other survey periods, or the development is
thought to be on a migratory route.

FRIRIBRAN NS, FBITOIAMNV. FIZ(EMOREREICERDTEENER NT
WBDIEE, FEMMNEDDIL— MMIHELTVWDIIHERETHD.

For a given amount of resource available for carcass searches, there is a trade-off
between search frequency and the time period that can be monitored.
EBERRICHATEDIFSNE—FERH, ABEHEECEZSI U Jalgeifd L — RA
JDBMR(CH D,

The longer the inter-search interval, the greater the likelihood of the bat being
predated before it is found.
AERRZEZR S INE. EFRAIRRSNIFICHESINDIAGRENEED.

It is also difficult to estimate the date of death for bats identified at a first ‘sweep’ of
a site.
ABEYB (CHERENDIATEARDOIETCHZHE T D EERE#TH D,

Therefore one-off searches and long inter-search intervals (e.g. weekly) are not
recommended.

ZNWR(C, 1EROOAEYL. RVAERR BIX(EE 1) FHEEUQ,

Daily searches are recommended at sites with high predation rates or where the
observer wishes to link casualty events with weather or acoustic data (in order to
refine mitigation).

HEXNSVEM. F2iE (KBEEZ@ LI ENT) BRIELIRFGEOEHE LM
EEEARTZWEEE. BEOERMEREEINSD.
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At other sites, searches at 2-4 day intervals are acceptable, based on the predation
rates observed at most locations in the National Bats and Wind Turbines study.

TOMDIGFATE, FAEF 2 -4 BREROFARFERTETD. UL, the National Bats
and Wind Turbines ORFR(C LD CTAEPD DB CTERESNIHFEEDRICED N TLD,

Data must be obtained from the turbine operators on whether or not the target
turbine was operational on the night preceding the search, with the surveying
protocol being adjusted as necessary if the turbines were either non-operational or
were not rotating because of a lack of wind.

ABEORIHOR(ICHRE U TWBSAESNHRE L CLWENEDHDEFRZF CHEBEND
D. BURENRE LN DIZ. BDIVWERANSREL TWEZHEEL TULEH D 2GS
(F. HECIG U TRAEFIEZ AR LR IFNERSA0,

To maximise the duration of monitoring during each season, whilst maintaining low
carcass removal rates, it is suggested that surveying can be split into blocks as
illustrated below.

BE5ESNEZERURNS, &E>—XHOEZS U TR ZERKICTDIEHIC,. U
TICRILDCHABAZIOVIICDITREERRT D,

Days 1-10 Days 11-20 Days 21-30 Days 31-40 Days 41-50 Days 51-60
1-10 HHE 11-20 HE 21-30 HHE 31-40 HHE 41-50 HHE 51-60 HHE
Initial ‘sweep’ | No Survey Initial ‘sweep’ | No survey Initial ‘sweep’ | No survey
then survey | AERL then survey | AERL then survey | AERL

alternate days
(d2, d4, d6,
ds, d10)
# 8 (C'sweep’
L. TORE
BB TITS.
(2H8. 4H
H. 6HB. 8

HE. 1088)

alternate days
# 8 (C'sweep’
L. TDO®RE

HE.

alternate days
# 8 (C'sweep’
L. 20O#IRE

HE.

*EREE
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‘sweep’(d, —[EIINTDRBZERETDZEEBOND. YIHOT —F(FFRTBHEEFRTEREH(C(3fE
ZIRRV, TNZEPBZET2HEUBOT —YDEEENH LIS,

The number of turbines surveyed should be proportional to the size of the site. At
small sites (<5 turbines), all turbines should be surveyed.

BT DREEDOLIE. MDA (CLEHITRETH D REN 5BELUTO/NS/RHEEET (&,
ECOREZRET D,

At larger sites, the turbines should be a random selection of those available, except
where there is good evidence to expect particularly elevated risk in particular
locations.

ASRBEMOHS. FICEVWWIINFATE DD DIFEDREND DIHEZK
&, FRATIRIREDONS S H AGEIRT DINRNETH D,

Note that the research available to date in the UK from the National Bats and Wind
Turbines study suggests a random distribution of casualties across the areas
monitored.

the National Bats and Wind Turbines [C&kDINFETDRATIF. EZHFUITTUF
ERTIRBRES A LRDMERUTVNDZECERT DT &,

One of the major barriers to conducting casualty surveys is lack of appropriate
access to the land beneath the turbine.
REGRABZITD L TORSREED—D(E. RETADEIRITCANRNC ETH D,

Therefore in selecting sites for survey, it is essential that access is secured at the
planning stage of the development and that land-use is conducive to searching.
ZDEH. AEDGFHRZENRC(E. FAREETYVIEANERSIN. AELPT LI
FRERTHDZENEETHD.

For example, surveys are difficult if not impossible in sites planted with tall crops

such as field beans or maize, or in fields close to harvest for hay or silage.
FIZ(E, ERPRDEODSDORDIBREDOEVMEMAER SNIZHBI®, A L —0FE
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DPFENEERMBFAT(E. BAEFIARAETRVWCLTCTER#TH .

Searcher efficiency trials
HEBEDRFEMRHER

Searcher efficiency trials should be conducted at each site to provide appropriate
correction factors.

ABEEDOERDERHER(E. EURAHMIEEESDIEHIC. ENENDBAAITITHONAINRET
HBd

This is necessary whether the searches are conducted using trained dogs or human
observers.

LR ARE LUOCADEESTEMBETHD.

The trials should ideally use dead bats, however if unavailable, similar coloured
mammals of equivalent size can be used.

AMERFEBNCEODEYDERBEZFESH. EULENHAARFTRTHNE. LD XN
T DIHAEZERT D,

The exact methods used should be documented, but it is recommended that at least
10 carcasses are used, as otherwise the correction of casualty rates becomes very
coarse (missing just 1 bat out of 5 would substantially influence the correction
factor).

IERERERER A (FEEFR U TH <. A< &6 10 AERDIERZFERAT DI EZHRT D, €
DSTRVWEFRTRDHENIFE(CH<IRD (5D(C1D0ODEVZRRT & KB
HIERECHET D).

The carcasses should be dropped from waist height at randomly selected points in
similar habitat to that searched under turbines.

ABEITDRAET (CUUREBEORD, SOFATEATZIHBRT. BOSTSHSEBERZEETS
B2InENDD.
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The person placing the bats must not be involved in the search, and should not
reveal the exact number of bats to the observer until the trial is concluded.

FEZ BT NFEBRICSI UL TEWLTFRL, ZUT, MEBEMNDIFET, FEIT DK
DEZRBEE (CHZ TIEWITFIRU,

Care must be taken to avoid creating unrealistic densities of dead bats as this will, in
itself, influence searcher efficiency and may also draw predators into the area.
FRENRBE CTHRBRZENIVNXIDISERETD. =ERRVE. TNEBENABBEDOHR
(CREL. TOIVV(CHBEZSIESHFE DAL EHD.

Several search plots may therefore be required.
FDIzEH. W DWW DEZEXENNE ET8D.

Ideally, the efficiency trials will take the form of integrated surveys, where a small
number of bats are positioned at each of several turbines (for further details see
below), as this provides the most field-realistic assessment.

HAENC(E. WDHDREETICENTNIROODEIZEE FHlEITELESR) =N
SZEMEUCEDZHNRHERE T D, CNICKD. KREFEENRFHIN BTG (CRD.

The carcasses should be marked to avoid confusion with turbine-related fatalities,
for example by using a dark-coloured cable tie, or by cutting a notch in the ear.
ABRICAHVDIERIE. RRCEHRFELIZEDERBULRBVWKD(CN—TZDITD. HIXE
BEWBDT—T)L - 1% FE>7ZD. BOEFLZENDRE,

When conducting observer efficiency trials for dog search teams, care should be
taken to avoid transferring human scent to the specimen, for example by using
tongs or disposable gloves.

ERR DR EEZE R T DIHE. FIXE R IPEWNVETFRZFEAITDIRELT, 3L
BCADEWBDORNK D (TEET D

To allow human scent from footprints to dissipate, an interval of at least an hour

should be left between placing the bats and conducting the searcher efficiency trial.
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BHDADBWEHTZHC, PR EBTTEYZEVNTHNS 1 BREDITTHS,. HHE
ERZInD D,

Scavenger removal rates
HREICLDIFEEDRR

Bat carcasses are scavenged not only by vertebrate predators but also by insects
and burying beetles.

dDOFYUDIEERIE. BHEENIZIT TR, BHREEY burying beetles (7 AS48) (CERA
5nd.

The latter are able to remove carcasses completely over the course of one or two
days, and are a particular issue in upland and boggy sites.
BRI ASHEG 1-2 HTRE(CHBRZHE TS, FICHSHE TEREICRD.

Evidence from the National Bats and Wind Turbines study and European studies
indicates that approximately a third of bat carcasses are removed (by invertebrates,
mammals or birds) in the first few days, a third remain for more than a month, and
the remaining third take variable periods to disappear.

the National Bats and Wind Turbines O3t &3 —0OwW/\ORAFRIC LD T(E, I
EUDREBEDS LT3 DD 1 HNMESHEBYHELIE. BECLOT 2-3 BTHEELSN.
3PDIA1LAUEERD. BDD3 DD 1 (FIR<RDETERABEARIN DD EZRL
1z

Ideally dead bats should be used for scavenger removal trials although similar size
and coloured (or parts of) mammals may prove a suitable substitute if bat carcasses
are not available.

HABNC(E, MREOCHSEEDHRICEITEYDEEMEDNDIAESTHDIMN. OTE
UDFEBNAFTERITNE. AETAXTULIRBEOHILE (HDVEZED—ED)
HhEUTERBEICTad,

The carcasses should be marked using a black cable tie, or by cutting a notch in the
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ear, to avoid confusion with turbine-related fatalities.
I DERITERCEEIELUIZEDERALRVWLD (S, BOWVEDST—TIL - 91 ZfFE>D
=, BOEULEZRELTIY—T%DITD,

It is advised that 10 carcasses are used in order to generate robust estimates of true
rates.
BEDBWIESEDRDEEZ I DeH(CIE. 10 BEHARDIEBRZFERIT D EZ2E0HD,

They should be positioned in known locations on a marked out grid the same size as
the search area beneath the turbine.

R (E. RETORRIYUZEEAUDAXICRBENZT U Y b EDBIADEGRCE < s
ENNHD.

To avoid drawing predators into an area by creating a super-abundance of prey, no
more than 5 carcasses should be used within any 100m x 100m area, and ideally
integrated carcass surveys should be used (see below).
ENSBECR > THRABAZSSIITDCLZRITDIEH. 100m x 100m RIS 5AHUT &
L. BENCERESNEEBERAENMITONDIRETHD (UTSER).

Carcasses should be placed out at dusk (or before daylight) as scavenging is
greatest at dawn and this approach simulates the time at which turbine-linked
fatalities would become available to predators.

BE5EDEFRBIFICEKRICRDDT,. IS (FLEFKEBITHE) (CRETD. ZDFH
EE. BHEENEERETCEARZESNIBEEEDEZSZaL -2 3> &R0,

Care should be taken to avoid transferring human scent which might influence
predator behaviour.
HBEDITECHEZS X D0HBEDHDIADEVZRERVWKD (TEEITINEND D,

The time period over which predator removal rates are checked should correspond
with the design of monitoring for casualties.

BEEORSEDRZRANDIM(E. ERRREZY I TDHEE—HNEEINETH
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Do

Ideally, search intervals will be short (2-4) days and checks should be conducted
whenever carcass searches are conducted (or, preferably, daily as this will help
allow trends to be interpolated for missing days).

BN (C (X, BROMRERELS (2-4H) U, FyTREBERFAEMIOND LE(E
WDTHEITONBIRETHD (BDVWETENEEBHITD. CNE. RIEBZHEIITDID
(CHBRIIDIESD),

If longer search intervals are used then carcass removal rates will need to be
monitored over correspondingly longer periods.

HELU. ENELDODRVERZ ED5E(F. ABRITFEEDREFERICIDRVWEFE. €=
SUOTDIRENSHDIEED.

If carcass surveys are conducted in time-blocks, then new estimates of carcass
removal rates are required for each block.

HU. FEBRRERRAEN. —TEHEC L (CITHOND2DTHNIE. ENENDORARC DTz
RRFEEDEOEENME LD,

As an alternative to the above protocol, integrated carcass monitoring can be
conducted (see below).
LERDOFEORNDD EUT. HERERERZITDOZENTEETHD (UITER).

Integrated carcass monitoring
S MRIE LR 3R

Integrated carcass monitoring is recommended as an improvement over plot-based
scavenger removal and observer efficiency trials.

HERIEAERE, XEXR-XOHBERSEDRREBARBEODEARZREBLUIZED
EUTHR=ND.

Using this approach, small numbers of bats (1-2 per turbine) are randomly
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distributed among all the turbines to be searched.
COFEZMEDHBE. PHOIDEYDRE GRERA : 1AE(CDE1-28) 7. XTI
DETCORE(ICEL,

The bats are identified (e.g. using an ear-notch) so that they can be distinguished
from turbine-related casualties.
ERRICHEZZE U ER EXBI T B28(C. BENZIDRELUTHERIT B,

The trial bats are then recorded during the routine searches at each study turbine.
BEORBIEZRDRRIC. MBADIIEY(ICDOVWTE. TNTNOFABRE TERLIRT D,

This approach gives a more realistic estimate of correction parameters as the trial
has been conducted across all the habitats included in the project.
FECEFNDIE2CORBETHBMITONDZH. COFEGKIDRENRHIE/I(S A —
Y-t T D,

It also provides observers with multiple opportunities to find each carcass, unlike the
plot-based approach to assessing observer efficiency, and there is a lower
probability of artificially inflating predator activity at the site.

FECOFEF. RBENRZTFHMIT DLHDXBEBNR—-ADFEEL(FERD. AEEHNTEE
ZHRRITDIEEMER, TOHBFATOWMBEDENARN(CIENMT DMK DIEL
AN

However, integrated surveys need searches to be conducted at frequent intervals
(ideally daily or alternate days) and for a sufficient period to enable decay/removal
curves to be calculated.

UL U5, MIESNIERABESEELHER (BRNCEABEITLE1BHE) & #BE/
FE5EDMIROEL Z0IEE(C I DIZH (CTRIREARI TIT O HNEN B D,

Calculating casualties across a site
FEMDEDTETHDHTE
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As only a proportion of turbines within each site is likely to be sampled, and the
number of carcasses found will be an underestimate owing to predator removal and
surveying error.

FEMANO—EOREDHDRFEICIRDEIEENESVN L. RRESNDIEZKDORZE. HEE
(CRBDTFEED ERBIS —(CK> TENTHEENDIZE D,

Nevertheless, it is possible to obtain an ‘estimate of total carcasses per site per
month’ as follows:

INTERB. AZ &, BT EDRTHDOHEERL. UATDXSCESND.

(a) If searches are conducted daily, site-level fatalities are calculated thus:
(Q)ERM’BRITONEIES. BEMLANIOFETCHIEIUTOLSICEHENS :

number found
True _n _killed =

observer efficiency x (1 — predator removal rate) x turbine search rate

ROM > FZIERER

BDIRETE =
HAEDEx (1 -HRAEACELDIFESEDR) xHEUCAEDESG

Worked example
Fam

If 2 bats are found; observer efficiency is 75%; predator removal rate in the first day
of predator removal trials is 20%; and 50% of the turbines are searched then:
2BBDOOADEUMRRDOND. RABEMZEKE 75%. HEEDORSEDHBRIIBOHEEDRS
EDR(F 20%. FEUCEEL 50%DIHE :

True n killed/day;
0.75x (1-0.2) X 0.5

BoRTE/H
0.75x (1-0.2) X 0.5

True n killed/day=6.66
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BDIETER/H=6.66 5

This process would be completed for each daily survey, and the sum of the
estimates for the true number killed per day is the site-level fatality estimate.
ZOTOCRAFBHOREBS L(C1TD. TUT1HBIEDDEDRTHROEEMBEDESTH.
FEMLANILDOFRTHDHEEIEL/ED,

Clearly the estimates become more precise (i.e. have less error) the higher
proportion of turbines are searched.

REIDIREOFENERNUL, HEMBEFHA. XDEECKED (FRDLE. TSN
PI1a<IEB),

If it is not possible to search all turbines, then those selected should be a random
selection of those available.

INTCOREZRE T DONAROIEERS. REDERE, AEDIEELRRAEDRN S DENF
RIMBEITINRETH D,

An exception could be where the sampling scheme has specifically been stratified to
include turbines identified as being at higher risk — for example on the basis of prior
casualty observations, or because they are on a known flight-route, as well as
‘normal risk’ turbines.

YTV ORF—LARICEEBIEENTULDIBEE. fIstEdD S5, FIZE. @FEY
RODRAERLITTIRL, BURYT (IR (EBEDFREHER(CEDNT, HDVFHEZEEN
TUWBRAIIL— b LECHDIRE) ERBNTVDRAEZSZSL LT,

If sampling is not random, then the estimates need to be computed separately for
each stratum (e.g. ‘high risk’ and ‘normal risk’ turbines).

EULB TN A ATRIFNE,. ZNTNOEE BIXE. [EURT] & EEUX
T1 1RRE) TECHETDRENDD,

Because of the implications for sample size, and the lack of a sound evidence base to

identify high-risk turbines in most situations, random sampling is generally the
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preferred methodology.
B TIINWYAXICHENSD DD, TUT, ZLDRRATIEFEIYRVDREZIFET DR
BN EsD, —RNICIE. SO LB TUIOREEND.

Account should be taken of variability in observer efficiency: even using search dogs
some habitats will be easier to search than others, and therefore it is vital that the
observer efficiency trials are conducted in habitat similar to those beneath the
turbine.

ABBVNREDEISDEZEREIDINETTHD. BRRZESZELTE. LW DL DIRIR
TMBICEERTERENESZ THD. TIPS, BET (CUZRIBE TORENEABENIT
PNBZEFARBIRTH D,

Ideally, the observer efficiency should be monitored in all habitat types to be
encountered, and the estimates should be adjusted accordingly.

HAENC(E, ARBNEREZINTCORBYA T TIEREL., RTEHEEFEN(CHK D TITD
NJIRETTHD,

(b) If searches are conducted less frequently than daily, site level-fatalities
are calculated thus:
(b) ERHMNBHETIIRVMES. BEMLANIITORCHIT. BMTOLSICEHENS :

Predator removal rates must be computed for the relevant time period since the
previous search.
HEEOHSEEDEXZ., FIEIORZUFEOEVIREARI CRET SRATNTIRSIR,

For example, if searches are conducted on days 1 and 4, the inter-search interval is
3 days (a casualty found on day 4 may have been killed on night 1, night 2 or night
3).

HIZE EREN1HBEEL4BECITOND 5SS, ARRRKE3AICRSD (4HBEDHRAT
RO oeikiE. 1HE., 2HE., 3HEBORICFETLLZEEZRSND).

Worked example
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tEH

Surveys were conducted on 1st July and 4th July, yielding 1 and 3 carcasses
respectively.
AEN7A1BE7B4HICTHhN. TNEN1GEE 3BEDFEBHNIRE NI,

These surveys were preceded by a ‘sweep’ of the site on 30th June to remove any
existing carcasses (data discarded) and to put out test bats for monitoring.
INSORFREADRID 6 A 30 BICHFEIDIETCOEBKZBMOBRE (T—FEFHRE). H5E
DERMETFERADIEENENN.

Predator removal monitoring was conducted on the same days as the site was
visited to search for turbine casualties.
RBEEICEDIFEEDEZFUIE. REOREBEREREUCHICITON,

The above survey schedule gives inter-search intervals of 1 day and 3 days.

FROFERTZ1—ILIE. 1BE3HOERRRERNSDSD.

Observer efficiency is 75%.

AEWNEE 75%.

Half of the turbines are searched and predator removal rates are as follows: 25% 1st
July; 15% 4th July (i.e. cumulatively, 40% have been removed).
REOHDHNAEN. HEBEDOFEEDEQIUTTHD.

7H1B(E25%: 7H 48 15% (F30D5. RBIETE 40% MM FEESNL)

number found
True n killed =

observer efficiency x (1 — predator removal rate) x turbine search rate

FHREW
B x (1 - HREDFSEDE) x MEDORHTER

BT =

For the first search interval (1 day), calculations are conducted as in example (a).
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1BEHDRERE (18) TE SHEGEHQDXIDCRED.

1

0.75x (1-0.25)x 0.5
1

0.75x (1-0.25) X 0.5

True n killed/day

1HBEDDEDETE

killed
True n = 3.6
day

BEORRTH/H= 3.6

For the 2nd search interval (3 days), the bat could have died any time between 1st
July and 4th July, so the median number of days is used i.e. 1.5 days.
2FBORAERMRE (38) TE ODEVE7A1BMNS54BFTOMICETLIZC &I
IxB1zsH. BEOHPRIE. 95 1.5 HMMERENS.

We do not have a direct estimate of the casualty rate on day 2, so substitute the next
available estimate.
2 HEDFETXDEZRDETE(FIRVD T, RICAFEREREEZRNDD(CFES,

Note that where removal rates are highly variable, or where inter-search intervals
are long, it is recommended that data are plotted to generate decay curves, and the
relevant removal rates are read from the curves.

RHBE5EDEDEENAEZTNES, HIVERRHRENRVEE. T—F IRRER Z/ED
ZHICTOY b, FHRFTEEDRIZOHBEHN SHAMD 2RI D,

*EREE
=R (decay curves) : HIEN, B EEBITHD U TWKERFERI IR, UTH1 RKD)

https://kotobank.jp/word/i/HE=E#R-2034949

However, for short inter-search intervals, the approach followed below is a
reasonable substitution.

LALRNS, BRREREAMRVMESE. UTOLSR7TO-FARERRALER D,

predator removal rate=day 1 rate+0.5 x day 2 rate=0.25+0.075=0.33
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HWEBOHESEDR = 1HEDOFSEEDE 4+ 05x2 HEDFS5EDE = 0.25 + 0.075

=0.33
T killed 3days = 3 = 11.94
rue n Kitlea across ayS—0.75x(1_0.33)x0.5— .
" 3
SHREITOEDITE = =11.94

"~ 0.75x(1-0.33)x0.5

Mean casualty rate per day across the survey period
AEHREICHSITS 1 BHEDOFIFETER

True n killed across 4 days = 3.6 + 11.9
4HEICTOEDIETE = 3.6 +11.9

killed 15.5
= = 3.9

day 4
w 15.5
155t0@§@%t§=jr=&9

Truen

Consideration should be given to using median rates rather than means if the
observed collision rates are highly variable between days, as they are less prone to
inflation by exceptional datapoints.

BRAISNIEETENBIC LD TRELKELTDHBSE HIFHIRT—IRA> MMIELDT
RN LR TDMEBEIRNDT, XD ERREZED CEZERINRNETTHD.

It is preferable to conduct predator removal studies throughout the study period,
since predation rates may change over time depending on weather and other
variables.

ABEMMENZEL T, BREOHEEDRABEMIONDIZENEFLL., ZNE. BE
ENKRIETOMOZEN TR & EBICEIL T DEREMN B DTTHTH D,

It would therefore be difficult to extrapolate predator removal rates observed on 1st
July, for example, to casualties found on 15th August.

ZNWX,. 7TH1BHCBASNTTHEXRZ8H 1 5HICER DN D EBKICH TIFHTHE
ITDIZLIEREHTH D,
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Other methodological considerations
D75 iERDER

For any bat casualties found the following information should be recorded: time,
date, location (GPS), visible injuries, species and sex (if possible).
KRONMDTZINRTDIEICDONT. UTDRBEIHRZELEFRL TEARETHD @ KfFd. Bf.
fiIi& (GPS). #ME. EELMR (AIEETHNIE) .

Specimens should also be photographed.
EEER O THEINETHD,

Unless being used as part of a carcass removal study, bats should be collected,
stored and frozen to allow subsequent DNA confirmation of species.
FEEIFEEDRBDHITFENDRVRD . OTJEY FEURFL. DNA OEREZBIFEIC
IREDHICHRT D,

Such data should be provided to the relevant SNCO to assist with reporting
requirements under the Eurobats Agreement and the EC Habitats Directive (Article
17).

DL DT —4(d. Eurobats BER® EC DARMED (17 K) (CEDIREDTZDHIC,
B8i# 9 % SNCO (Statutory Nature Conservation Organisation) (CIRIET BRETH B,

Note that the possession and collection of dead bats requires a licence from the
appropriate SNCO.
T UEODEYDOMFF EUNEC(E. B2 SNCO [CRDHF MM EBETH D ETFET
S YAl

&R 4#0HD
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Glossary F55

Automated bat detector: a system for recording bat echolocation calls that can be left
unattended in the field.

HEHFEEE (Automated bat detector) 7« — )V NITEADEERBETES. OV
EUOII—O7—2 3>y )LzRET HLHDOEE,

Commuting: the flight of a bat between a roost and a feeding area, or between two
feeding areas, or two roosts.

HEO®E (Commuting) JAVEVICKDRCH EHEBOM. £fcld 2 HOARDOEEE
B 2 DD < SRR,

Cumulative effect: combined effect on the environment caused by a proposed
development, in conjunction with other past, present and reasonably foreseeable
developments and other human activities.

RBEWZTE (Cumulative effect) FTEITN TV 2HFEZ. BELRETOMOBEFEL. 5
WDORMGE S FRENSKEOBAELZOMDABOEHEEDOESIETEIS. BEE
R IRENDRE,

Curtailment: the act of limiting the supply of electricity to the grid during conditions
when it would normally be supplied. This is usually accomplished by cutting-out the
generator from the grid and/or feathering the turbine blades.

B@FIR (Curtailment) BETIEENHEEINSKRT. 7V v b (EEHR ~DEH
HieZHIRT DL, BE. EKEREZT )Y bOSUVEETH. RETJL—FE2T7 5
VTR ETHLEFOENS,

Cut-in speed: the wind speed at which the generator is connected to the grid and
producing electricity. The manufacturer’s set cut-in speed for most contemporary turbines
is between 3.0 and 4.0 m/s. For some turbines, their blades will spin at full or partial RPMs
below cut-in speed when no electricity is being produced.

Ay bV EZER (Cut-in speed) REBEHEHA VU v MEHRiEN, BHEERT 2ER,
RRDIFEALEDAEIZRIETTHY A VEE3.0-40m/s ICREEN TS, —EBDE
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BlEhy hMYRARRGECENEELELEWVGEL T L— R 7IVERIE/N—2 v )bixE
8 (RPM) TEERY %,

Feathering or feathered: adjusting the pitch of the rotor blade parallel to the wind, or
turning the whole unit out of the wind, to slow or stop blade rotation. Normally operating
turbine blades are angled perpendicular to the wind at all times.

7 Y1) >4 (Feathering or feathered)7 L — FDEIE#EL LY k&Y 51
I, O—2—JL—FOAEZRBEE EFTICARLIZY .. RELAEZ. RZEITSMA
TICEZBHTE, BE. BAPORBETL—FiE. BICAREICEEICG DTV,

Idling: blades that rotate below cut-in speed and therefore not generating power. In
contrast, blades can be “locked” and cannot rotate, which is a mandatory situation when
turbines are being accessed by operations personnel.

74 RU>T (dling) Av b VRARKBETCTL— FHOEELTWSREDT LT, &
DREHENTOEL, TL—FZOv 7 ITnNEEEGELET. INXEGIEXENREICT
T AT BHBEHTITONS,

Increasing cut-in speed: the turbine’s computer system (referred to as the Supervisory
Control and Data Acquisitions or SCADA system) is programmed to a cut-in speed higher
than the manufacturer’s set speed, and turbines are programmed to stay feathered at 900
until the increased cut-in speed is reached over some average number of minutes (usually
5-10 min), thus triggering the turbine blades to pitch back “into the wind” and begin to
spin normally.
Ay b VEAEDER (Increasing cut-in speed) RENIAVE12—Y AT L
(SCADA  (Supervisory Control and Data Acquisitions) X7 L) (. BUETHRE LTz
BERLVEFWNAHY b VERICTOT S LENTWS, BEE. DY bV RERICH)E
FTBHETNOCICTIH IV ITEHFLTWDD, Ay b VRRD EFEHFITHS (—H
BICIE 5-1093) TiET S &, BEICADN>TIL—FOABAEZRL. EEnEiRD 5,

Migration: regular, usually seasonal, movement of all or part of an animal population to
and from a given area.

& ') (Migration) #IOEGEEDLAEETIE—ED. RAING. BEEFHICKSD. H5
IO 5. BB LD BRI\ DIEE),
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Mitigation: action taken to mitigate, reduce or minimise any negative environmental
impact such as habitat loss, animal fatality or injury where it is not possible to avoid such
impacts.

B#& (Mitigation) BIZIFESHDEKR, BOFRTPEREVOHEZERITHIED
FEEGEE. BENDHSWE80XEZRMN L. BOEE. RIRICEEDDTHIC
EONBHE,

Re-powering: increasing the generating capacity of a wind turbine site by fitting more
efficient generators or blades to existing turbines, or replacing existing turbines with
newer more efficient turbines. As technology has improved there is a general trend to
replace older smaller turbines with fewer more efficient larger turbines.

EH# (Repowering) &VMHEHNGREEHLTL— FEEEORBICRY MY, B
FORELVHFLIGIRORVEEICRWERW TSI LT, RERESHAICEITSHE
BEENZEMEEET L, BMOHRICHELST. —MHICE. KUESTNEDORER,
DEDXVIhERNTREDRE|ICEERZ EMICH S,

*¥REZF  HATIE TUTLAR] LEDNBTELZLN,

Swarming: “autumn swarming” by some species of vespertilionid bats (particularly
Myotis, Plecotus, Eptesicus spp. and B. barbastellus) occurs from late summer to autumn. P.
auritus performs a “spring swarming” as well. Bats may travel many kilometres to
underground “swarming sites”, arriving several hours after dusk, and flying in and around
the site and departing before dusk. Some swarming sites may also be used as hibernacula
later in the year. Swarming (“dawn swarming”) also refers to the circling flight pattern of
some bat species that occurs outside the entrance to a roost (especially maternity roosts)
before the bats enter at dawn.

AT =227 (Swarming*) £ FITEVHOW DHDE (i, RAe7I7EVRE
(Myotis spp.). 7HF 7 EJE(Plecotus spp.). 7 £ a7 E ) E(Eptesicus spp.) DEIFE.
ZLTI—avy/N\FFT7O7EY (Bbarbastellus)) IC&D TDAT—Z>7] 1§ BE
DoMICONFTRES, 3—Av/N\UTFFaTEY (Pl auritus) (&, #EERRIC THEDX
T—2V718175, AVEVEIE HTORT—Z V74 FE TR km £BET ST &
LHhB, YENBROBEEETRAT—I V794 MIBIEL. ZOREYPHZERCEY. H
DHFNCED, WKDDDRAT—I V7Y A MME. ERICHEZIFBEFRE LTEDODND I LS
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HB. W<ODDED. BIFAIcRCS BICHERERCS) ICASEIIC. HAYVOD
ZRE T RERAL. RBFDOAT—3271 EMEN5,

*EREE

AT —Z%7(Swarming) :Swarm (& Bh. KB (%) [BN5. BHOTRS @) GEDE
HZEFS. Swarming (&, EMFAFELLTUE (NEX QBR Q)RR @AoH EXEEFMAE
EFHMERLY) OEMKEFE DN, ITEVEICHSLT Swarming &, BN TWS T EERT DTIE
T BRGTEZERL TV S,

INETIKMEETNTWAAVEYDRT—IVJF8NE. ERROAFERICEIN TS L ST TOFK
DAT—I27 (UHFAVEVETEIEICLEREINTVS) ] TORBFDRT—I> 7| O 27EH
HB, OITDOWTIE, ZOFHRAICHARFAINTOEINAEREIC, RE. #EEOCHED IV EUHES
TRITEDET. TOERIE NEHDREDS | ZEFAE LTOTR] TFICRESEMZHZ 51
BEMEAENTVS, Efew QIEDWTIREDHEMRE IO - \DOBEIFADIRRDRITET 5. 1<
5DN TORREITENC. ZTDEKIFEASH TIEEWLH, TP &L DS HDR S SIHFROME ] NREDEF
BENHRENTL S,

AT =V JISFROBERHAEREBICERY EIFonTL50Id. BRORERETIVEIHHERTE
HLTH, BEDKEABBTWSRELGEIFREICRAT—I Y JBAICRIBEN TV 2 EIREEL 55D
T, REDREREZTOLEN DD LZTRLTVD,
2E !
http://www.bedsbatgroup.org.uk/wordpress/wp-content/uploads/2011/07/2011-1-autumn-swarming.p
df

* % % References (B% - 5|AXE—%8) IZENX p24~2528BRBL TR TV * x %
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