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Pesiome

B okta6pe 2022 r. 6biAn 0b6caeroBaHbl 419 kv 6-10 KB AMHMIA aaekTponepeaaun B Pecriybanke AATait n AATalickom
Kpae. Hanbonee GraronpusaTHas cuTyaums Oblaa BbiIBAEHA B YAaraHCKOM paioHe PecnyGanku AaTait. B ocTaAbHbIX
paitoHax — YcTb-KaHckom (Pecnybanka Aataid), Yraosckom, CoroHelueHckom, Pybuosckom u MNeTponaBaoBckom (Aa-
TalCKMA Kpai), BbISIBAEHbI MHOFOUYUCAEHHbIE HapylueHus. Bcero HailiaeHo 2171 Tpynos normbLumx NTu, M3 HUX — 9
ocoben BMAOB, 3aHeCEHHbIX B KpacHyio KHury PO, n3 Hux 1 0cobb 13 cnmncka 0Co00 LEHHBIX BUAOB. BblAM BbISBAEHDI
MaKCMMaAbHO OMACHbIE AMHUM, KOTOPble TPeOyeT HEMEAACHHOIO OCHALLIeHMS NTULE3ALLUMTHBIMW YCTPOUCTBAMM MAM
PEMOHTA YK€ YCTaHOBAEHHOM 3alUmnThbl. BbicOualiLLmnii NPMOPUTET UMEIOT 6 AMHMI, CYyMMapHOW AAMHOM B 60 KM, Ha
KoTopbix meeTcs 401 nTrueonacHas onopa. MIMEHHO 3TU AMHWM CTaAM MPUYMHON FMBEAN BCEX KPAaCHOKHMXKHbIX OCO-
6eii U HaHEeCAM MaKCUMaAbHbIN yLep6 KMBOTHOMY MUPY, BbIpaXKeHHbIN B (DMHAHCOBOM dkBMBareHTe. OBLMiIA ylepd
npupoAe no pesyAbTaTam NpoBepkn oueHéH B 4 463 840 pyO., 6e3 yuéta skcTpanoasumn. [NpeaoctaBaeHa cxema
NTMLEOMACHBIX ONOP/yHacTKOB C KOOPAMHATAMM AASI BCEX MPOBEPEHHBIX AMHMIA dAeKTpornepeaaqn (ADM).

Karouesble cA0Ba: nepHaTbie XMLLIHWKM, XMLLHbIE NTULbLI, IAeKTponopaxeHue, ADIT, Aataid.

IMocrynuaa B peaakumio: 20.12.2022 r. MpuHata k nydankaunm: 29.12.2022 r.

Abstract

In October of 2022, 419 km of 6-10 kV power lines were inspected in the Altai Republic and Altai Kray of Russia.
The most favorable situation was found in Ulagan District of the Altai Republic. In other districts — Ust-Kan (Altai Re-
public), Uglovskiy, Solonesh, Rubtsovsk and Petropavlovsk (Altai Kray), numerous violations were observed. In total,
211 dead birds were found killed by electrocution. Nine out of them belong to species enlisted in the Red Data Book
of Russia including one Saker Falcon enlisted as Primarily Valuable Species. Along this work we revealed the most
dangerous lines required immediate retrofitting with Bird Protection Devices (BPDs) or renovation of already existing
ones. The highest priority status was assigned to 6 power lines or parts of them with a total length of 60 km, that got
in total 401 unsafe utility poles. Those line were the cause of death of all Red-listed individuals and caused maximum
damage to wildlife expressed in financial equivalent. The total damage to wildlife from all power lines inspected was
equal to 4 463 840 rubles (around $58 735 / €54 000) without approximation on previous season. A scheme of bird-
dangerous parts of power lines / single poles with coordinates was developed for all inspected lines.
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BeeaeHue

AanHas paboTa ABASETCS MPOAOAKEHMEM
exxeroaHo nposepkun ADI B Aatae-CasH-
CKOM peruvoHe, Hadatou B 2020 r. (LnaK-
Aep u Ap., 2020; LLInaiaep, 2021). B 2022 r.
OCHOBHOM LeAbI0 paboTbl CTAAO BbIICHEHME
CUTyaUMmn C NTULEONACHLIMU AMHUSAMU DAEK-
Tponepeaaun (MO ADI) B YAaraHckom paii-
ore PecnybAmnkn AaTaid, rae oOCAeAOBaHMS
paHee HMKOrAa He MPOBOAMAOCH, M YTAOB-
CKOM paioHe AATalickoro kpasi. Takke Oblaa
nposeaeHa nposepka ADI1 B YcTb-KaHckom
paioHe, rae B 2009 r. ObIAM BbISIBAEHbI MHO-

Introduction

The present study is a sequel in the se-
ries of annual inspections started in 2020
(Shnayder et al., 2020; Shnayder, 2021).
In 2022 we aimed to explore the situation
with bird-dangerous power lines in the Ula-
gan district of the Altai Republic, where no
inspections were ever done, and Uglovs-
kiy district of Altai Kray, and to re-inspect
power lines in the Ust-Kan district of the
Altai Republic where numerous bird-dan-
gerous power lines were revealed in 2009,
which threatening breeding populations of
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Iruueonacras A3l 63 c. SkorHyp B YcTb-KaHckom
pavione. @oto E. LLInasiaep.

Bird-dangerous power line near the Yakonur village in
the Ust-Kansk district. Photo by E. Schnayder.

ecTBeHHble nTuueonacHsie ADIT, yrpoxa-
IOLLIME THE3ASLLUMMCS B KOTAOBMHE CTEMHbIM
opaam (Aquila nipalensis) n opAamM-MOTrUAbHU-
kam (Aquila heliaca) (Kapsikut v ap., 2009). B
Ycrb-KaHckoM paitoHe MOé BHMMaHMe OblAo
COCPEAOTOYEHO Ha MOMCKE HOBbIX OMACHbIX
AMHWIA M Ha MPOBEPKE KayecTBa NTuue3aLlmnT-
Hbix ycTponcTs (13Y), ycraHoBAeHHbIX [TAO
Poccetn Ha AMHUSAX, BbiSBAEHHbIX B 2009 T.
Tak>ke no nyTn ObIAM OCMOTPEHbI HEKOTOPbIE
ADI1 B OHryaaiickom, ConoHelueHckoM, [e-
TPONaBAOBCKOM M PyGLOBCKOM paioHax, Ko-
Topble He nposepsaAnch B 2021 r., a creaoBa-
TEAbHO HE BOLLUAM B MPEXHIOI NyOAnKaumio.

IMposepka npoBoanaack ¢ 7 no 21 okTa6ps,
C pacyéTom 3axBaTWTb MWUIPaUMIO CTEMHbIX
opaoB. [lo utoram oTcaexxnBaHms yepes Bed-
canT PoccuicKOM ceTu M3yyeHMs M OXpaHbl
nepHaTbiX XWLLHMKOB™ * ocobeli ¢ Tpekepa-
Mu, B 2022 r. cTenHble opAbl M3 AaTae-CasH-
ckoro perunoHa (11 ocobelt) HauaAn mwurpa-
umio B nepuoa ¢ 10 ceHTaOps no 12 oxtadps.

[MpoBepka OblAa HavaTa € YAaraHcKoro pai-
OHa. DTOT FOPHO-AECHOM paiioH cAabo M3yyeH
B KOHTEKCTE MAOTHOCTM THE3AO0BaHWUS KpyM-
HbIX MEPHATLIX XULLHUKOB, OAHAKO M3BECTHO,
YTO TYT FHE3AATCSH OPEA-MOIMABHMK, OepkyT
(Aquila chrysaetos), opéa-kapauk (Hieraaetus
pennatus), ckona (Pandion haliaetus). YaaraH-
CKMIA PaliOH AEXKMT B CTOPOHE OT OCHOBHbIX
nyTen NpoAéTa CTeMHbIX OPAOB, HO 3TO O3Ha-
YaeT AWLLb, YTO MUIpUpYIOLLIME 0CODM Moce-
LLAIOT ero pexe, Yem COCeAHME CTerMHbIe pan-
OHbl. CTenHble 0pAbl 13 TyBUHCKONM MHE3A0BOM
rPyNMNUPOBKM MPOAETAIOT Yepe3 YAaraHCKmi
PalioH Ha BECEHHEN M OCEHHEeW MMUrpaumm.
M3 5 0pAOB, MOMEUEHHbIX Tpekepamn B Thise,
MapLUPYTbl ABYX NTULL NEPECEKAN YAaraH.

C 10 no 16 okTabps NpoBepka NPOAOAXKA-
Aacb B YcTb-KaHckom paioHe. TpuHaauaTb
AeT Ha3zaa B 2009 r. 3aecb ObIAM BbISBAEHbI
MHOIOYMCAEHHbIe nTuueonacHble A3, Ko-
TOpble MPEACTaBASIAM YIPO3y OpPAaM, THe3As-
Lwmmcs B YcTb-KaHckon KoTaoBuHe (KapskmH
n ap., 2009). Mo utoram nposepok, ObIAO
3aKAIO4EHO COrAaLeHMe O COBMECTHOW Aes-
TEABHOCTU C YMNPABASIOLLEN SAEKTPOCETEBOM
komnaHuernt OAO «MPCK Cubupu» ¢ ueablo
3alUMTbl NTML OT rMbean Ha AJI, Haxoas-
wmxcs B BeaeHun MPCK (HukoaeHko, Ka-
psknH, 2012). Bekope Ha ADI B paiiore no-

™ http://rrren.ru/ru/migration/se2018
> http://rrren.ru/ru/migration/se2020

Steppe and Imperial Eagles inhabiting river
Kan valley (Karyakin et al., 2009). Danger-
ous power lines revealed in 2009 had to
be retrofitted with bird protection devices
(BPDs) by power line owners, and examina-
tion of BPDs’ condition after 13 years was
among my goals. On the way from one dis-
trict to another, few more power lines were
inspected by the way in the Onguday, So-
loneshnoye, Petropavlovsk and Rubtsovsk
districts that were not inspected in 2021.

Inspection was conducted from 7 to 21
of October to match with the migration pe-
riod of Steppe Eagles. Tracking data via the
website of the Russian Raptor Research and
Conservation Network™ ™ shows that in
2022 starting date of autumn migration of
Steppe Eagles from the Altay-Sayan Ecore-
gion (n=11) lays between 10 of September
and 12 of October.

The inspection was started from the Ul-
agan District. This mountain forest area is
poorly studied regarding breeding popula-
tions of raptors, but we know that Imperial
Eagle (Aquila heliaca), Golden Eagle (Ag-
uila chrysaetos), Booted Eagle (Hieraaetus
pennatus) and Osprey (Pandion haliaetus)
are breeding here. The Ulagan District lays
aside of main migration routes of Steppe
Eagles, but that doesn’t mean they never
visit it — they do, but less frequently than in
the surrounding steppe areas. Steppe Eagles
from the Tuvinian breeding group cross Ula-
gan District both on the spring and autumn
migrations. Out of 5 eagles tagged with
GPS/GSM trackers in Tuva, two crossed the
Ulagan District.

From 10 to 16 of October the inspection
was continued in the Ust-Kan district. Thir-
teen years ago, in 2009, numerous power
lines were revealed here (Karyakin et al.,
2009), which expose danger to the breeding
population of eagles from the Ust-Kan River
valley. As a result of inspections in 2009, a
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SBMAMCb MTULIE3aLLMTHbIe ycTpoKcTsa ([13Y),
KOTOPbI€ Mbl HAOAIOAAAM CE30H 3a CE30HOM,
paboTas B FHE3A0BOM IPyNMMUPOBKE OPAOB B
Ycrb-Kanckom paitoHe (Kapsikuh u ap., 2013).
OaHako ¢ 2020 r., BCé yallle CTaAM Nnornaaatb-
€S AMHMK C aBapuiHbimMuK [N3Y, KoTopble ObIA0
HEeoOX0AMMO 3ameHunTb. [lposepka 2022 r.
OblAa, B NEpPBYI0 OYepeAb, HaleAeHa Ha To,
YTOObI COCTaBUTL PEECTP OMNop, rae HeodXo-
AMMO OTPEMOHTMPOBATb MAM 3aMeHuTb [13Y.
B pabote 2009 r. oTmevaAacb HeraTMBHas
poAb nTMueonacHbiX ADIT AAA FHE3ASLLMXCS
B palOHe OpPAOB — MOIMAbHUKOB, CTEMHbIX
OpAOB M OepkyToB. Halm nccaeaoBaHms Ha
OCHOBE MeYeHWs OPAOB TpeKkepamu Mnokasa-
AM KaKYI0 BaXKHYIO pOAb MrpaeT ¥ cTb-KaHckuni
PalioH M AAS MUTPaLMKM CTEMHBIX OPAOB W3
IO>HOM Cnbunpm (Kapsikui 1 ap., 2019). Cpe-
AM CTEMHbIX OPAOB, MOMEYEHHBIX TPeKepamu
Ha AATae M B Xakacuu, KOTOpble AOCTUIAM
BTOPOrO KaA€HAAPHOIO roaa >XusHu (n=12),
NMoAoBMHA (N=6) OblAM 3aMeyeHbl MPOAETOM
B YcTb-KaHckom paiioHe. Tam ke 0TMeTHACA
OAMH CTEMHOW OPEA C TPEKEPOM POAOM M3
TyBbl. AaTbl NOABAEHMS MOMEYEHHBIX TpeKe-
pamu CTenHbIX OPAOB B YCTb-KaHCKOM paiio-
HE Ha OCEeHHeW MWUrpauMn BapbMpoBaAM C 5
no 15 okTabps, C NOABAEHUEM OAHOM 0COOM
21 ceHTabps4, n apyroi 12 Hoa0ps4, a Takke
ABE MTULIbI MPOAETAAKN Yepe3 PaloH 1 Ha Be-
CceHHel murpaumn — 31 mMaprta 1 9 anpeas.
beszonacHocts ADIT B YcTb-KaHne gBaseTcs
Ba)KHbIM PAaKTOPOM AASl BBDKMBAHWS BCeld
I0XKHOCMOMPCKOM MOMYASALIMM CTEMHOIO OPAA.
[locAeAHMM palioHOM, KOTOpPbLIK $i ycCrieAa
nposepuTb B 2022 r. CTaA YIFAOBCKMI panoH
AnTanckoro kpas. Cpeam KpyMHbIX rHe3As-
LUMXCS XMLLHbIX MTUL YFAOBCKOIO paiioHa Bbl-
AeAsiioTcst 6oAbLLIONM NMoaopAnk (Aquila clanga),
OPEA-MOMuAbHUK, chuanH (Bubo bubo), n B
MeHbLUel CcTeneHn opAaH-OeAOXBOCT (Hali-
aeetus albiclla), Takxe paHee B 3TOM paiioHe
OblAM M3BECTHbLI THe3adMecs napbl 6ano-
6aHos (Falco cherrug) (Kapsiknun u ap., 2005;
Kapsikunn, 2014; Kapskun u ap., 2014; Kaps-
KMH, HukoaeHko, 2015). M3 He XMLLUHbIX NTULL,
MMEHHO TYT Yallie BCero BCTpeHaeTcst CU30BO-
ponka (Coracias garrulus), 3aHecéHHast B Kpac-
Hyto Knury PO (Manosuuko, Hymepos, 2021).
CrenHble OpAbl, MOMEYEHHbIE Tpekepamy,
TaKkXKe PeryAspHO OTMEHaIOTCA B 3TOM paioHe
(4 ocobu 13 12) BO Bpemst XOAOCTbIX KOYEBOK
C CepeAnHbl MIOAS MO CePeAMHy aBrycra, M Ha
MUrpaLmnmK B NepBYIo AeKaay OKTAOps™ 2.

CrenHoii opéa (Aquila nipalensis) cuanT Ha MeTaranueckoii TpaBepce nTuLEOnacHok
onopb ADI antb HacTn4HO ocHatuénHos MN3Y. Ycrb-Karnckmii p-H. @oto M. Xopsara.

collaboration agreement was made with a
grid company “MRSK Siberia” to protect
birds from electrocution on aerial power
lines owned by the company (Nikolenko,
Karyakin, 2012). Shortly thereafter, power
lines were retrofitted with BPDs, which we
have noticed year after year working with
raptors breeding in the Kan valley (Karyakin
et al., 2013). But since 2020, we began no-
tice utility poles with BPD in disrepair that
needed to be replaced. Inspection of 2022
was at the first place aimed to search for and
make a list of all BPDs in bad condition.

In the study of 2009, a negative impact
of dangerous power lines on the breeding
population of eagles was discussed. Our
new study on eagles tagged with GPS-GSM
trackers shows how important the role of the
Ust-Kan valley is in the migration of Steppe
Eagles from Southern Siberia (Karyakin et al.,
2019). Half of Steppe Eagles tagged in Al-
tai and Khakassia that reached 2CY (n=12)
were seen migrating through the Ust-Kan
district. One Steppe Eagle from the Tuva
Republic was also seen there. Most of the
tagged eagles passed through the district on
autumn migration between 5 and 15 of Oc-
tober, with the appearance of two individu-
als who visited the region on September 21
and November 12. Two tagged eagles were
also seen in the district on the spring migra-
tion —on March 31 and April 9. The safety of
eagles in the Ust-Kan valley is an important
factor in the well-being of Steppe Eagles from
all over Southern Siberia.

And the last district I inspected in 2022 was
Uglovskiy of Altai Kray. Among rare species
of raptors than breed in the area there are
Greater Spotted Eagle (Aquila clanga), East-
ern Imperial Eagle, White-Tailed Eagle (Hali-
aeetus albicilla) and Eagle Owl (Bubo bubo),
in the past this district was also inhabited by
Saker Falcon (Falco cherrug) (Karyakin et al.,
2005; Karyakin, 2014; Karyakin et al., 2014;
Karyakin, Nikolenko, 2015). Talking about
non-raptor species, this district is famous

Steppe Eagle (Aquila nipalensis) is perching on a metal traverse of bird-dangerous
pylon of that is only partially retro tted with bird protection devices. Ust-Kansky
district. Photo by M. Horvath.
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BoibpaHHOe Bpems AAs MpOBEAEHWS Mpo-
Bepok ADIT AOAKHO ObIAO MO3BOAMTL OOHa-
PY>KUTb NPU3HAKKM rMOEAN NTULL KaK BO BPEMS
FHE3A0BOMO CE30Ha, Tak M Ha OCEHHEM MPOAE-
Te. 3TO MO3BOAMAO MPOBECTU OLEHKY MCMOA-
HEHWs CeTeBOM KOMMaHWel paHee MPUHATBLIX
ob6a3ateabcTB 06 ocHauleHun ADI M3Y, aaHa
OLEeHKa TOro, HACKOABKO CMABHO M3MEHMAACh
cuTyaums ¢ rmbeabio nTuu Ha ADI 3a aecaTsb
AET, MoCYMTaH ywepd, OT HEe3aKOHHOWM 3KC-
nayataumn ADl, He ocHalwéHHbIX [13Y mAn
¢ 3Y, BbileALIMMM U3 CTPOS, a TaKXKe AaHbI
MPEAAOXKEHNS MO MUHUMM3aLMK yiuepOa.

Metoaunka

[MoAeBble paboTbl Beancb € 7 no 21 okTs-
6pa 2022 r. B Pecnybanke AaTaii Ha Teppu-
TOpMM YAaraHckoro u Ycrb-KaHckoro paio-
HOB, C YaCTUYHbIM OCMOTPOM OAHOM AMHWUM B
OHryaaiickom parioHe; u B AATAMCKOM Kpae
Ha TeppuTopMM YrAoBCkoro, PyGuoBCKkoro,
ConoHewernckoro, #u  [leTponaBAOBCKOro
parioHoB. B YAaranckom parioHe OblAM OC-
MOTpPEeHbI BCE AMHMW MOLLIHOCTLIO 6-10 KB,
HE3aBMCMMO OT TWUMOB MECTOOOMTaHWK, Mo
KOTOPbIM MPOTAHYTbI 3TW AMHWUM, WU TUMOB
onop u npoBoaoB. B YcTb-Kanckom paitoHe
Mo TakOMy e NPUHUMMY ObIAM OCMOTPEHbI
BCE€ AMHMU MOLLHOCTbIO 6-10 KB mayuine m3
Ycrb-KaHa, Sl6oraHa u flkoHypa, 3a UCKAIOYe-
HMEM AMHMM Ha y4acTke YCTb-Kymnp — Kop-
FOHCKOE CeAbCKoe noceaexne, rae AJI T4-
HETCA Yepe3 Y3Kylo MOPOCLUYI0 AGCOM AOAM-
HY, B KOTOPOM OHa He ABASETCH MCTOYHMKOM
MOBbLILLEHHON OMACHOCTU AASl XMLLHbIX MTULL,
MOCKOAbKY HaxOAMTCSl MOA MOAOrOM Aeca. B
YrAOBCKOM paiioHe ObIAM OCMOTPEHbI AMHMK
Ha OETOHHbLIX Onopax CO LUTbIPEBLIMKU U30-
ASITOPaMK B IOFO-BOCTOYHOM 4acTu patoHa.
AvHUM B CeBEpO-3anaaHOM 4acTu paloHa B
3TOT pa3 OCMOTPEeHbI He ObIAK.

OO6wasa cxema AMHMIA OblAa B3sTa M3 My-
HAMYHOM KaaacTpoBOM KapTbl'®. HekoTopbie
AVIHUM, He yKasaHHble B KaAaCTPOBOW KapTe,
BbISIBASIAMCh Ha MeCTe.

[MpuMeHsAacs MeTOAMKa, aHaAOrMHHas Me-
Toanke 2020 r. B Xakacum, onmMcaHHas Hamu
B cratbe Lllnaiiaep u ap., 2020. Ocmotp
AT, OCYLLECTBASIACS M3 OKOH ABMXKYLLIEICS
BAOAb ADIT Ha HM3KOM CKOPOCTM MaLLMHbI,
Y4acTKM C BbICOKMM PaCTUTEAbHbIM MOKPO-
BOM TLUATEAbHO OCMAaTPUBAAMCL BO BpEMS
OCTaHOBKM aBTOMOOMAS — C pa3sABMraHM-
€M TpaBbl OKOAO OMOpP M MPOBEPKOM pacTy-
LLUMX MOA OMOpamMMn KyCTOB. 3aDOAOHEHHbIE
M AECHblE Y4acCTKM MPOBEPSAMCL Ha MeLmx
mapLupyTax. Becb mapLupyT dpukcmnpoancs

6 http://pkk.rosreestr.rufindex.html

Opén-mormabhuk (Aquila heliaca) cuant Ha aepessiHHO
onope 6e3onacHoi ara ntuu ADI. YcTb-Kanckuii p-H.
®oto M. Xopsara.

Eastern Imperial Eagle (Aquila heliaca) is perching on
a wooden pylon of safe for birds. Ust-Kansky district.
Photo by M. Horvath.

by sightings of rare species, for instance, a
Roller (Coracias garrulus), which is included
in the Red Data Book of Russia (Malovichko,
Numerov, 2021). Steppe Eagles tagged with
trackers are also often seen in the district (4
individuals out of 12) during summer non-
breeding wanderings from mid-July to mid-
August and on autumn migration — in the first
decade of October.

The chosen inspection period in 2022
should have made it possible to detect signs of
bird casualties on power lines happened both
in summer and during autumn migration. In
the present work we evaluate the implemen-
tation of previously adopted agreements on
retrofitting power lines with BPDs, estimate
the changes in bird mortality caused by power
lines in 10 years, calculate the damage from
the illegal operation of dangerous power lines
without BPDs or with BPDs in disrepair, and
give proposals for minimizing damage.

Methods

Fieldworks were conducted from 7 to 21
of October 2022 in the Altai Republic at
Ulagan and Ust-Kan districts with a partial
inspection of a power line in the Onguday
district; in Altai Kray at Uglovsk, Rubtsovsk,
Soloneshnoye, and Petropabvlovsk districts.
In the Ulagan district all 6-10 kV power lines
were inspected despite of a type of habitat
they stretch though, a type of poles and a
wire. In the Ust-Kan district we checked all
lines running from Ust-Kan, Yakonur and
Yabogan villages through Kan River valley
on the same principle except the line be-
tween villages Ust-Kumir and Korgon since it
stretches through narrow valley covered with
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B MC-npuroxkeHun Locus Map PRO' aas
MOOMABHOIO TeAedpOHa, OTMEHAAMCh MecTa
00OHapy»XeHWUs NTUUYBMX OCTAaHKOB, HA4YaAo M
KOHel NTuUeonacHbix y4yacTkos. [lpowu3so-
AMAACh (POTOPUKCALIMS OCTAHKOB NTULL. AaH-
Hble BHeceHbl B pa3aen «OOIT u anTpono-
reHHble yrposbly Be6-TMC «DayHucTukar's.
Co Bcex nepbeBbiX OCTAHKOB XMLLUHBIX MTUL
OblAM  CKOAAEKTMPOBaHbI 00pasLibl Nepbes.
BuaoBas npMHaAAEXKHOCTb BCEX OCTaHKOB
OblAa ONpeAeAeHa A0 BMAA MAW pOAA.

Bcero 6bin0 ocMoTpeHo 26 yudacTkoB AJl]
obLler NpoTskéHHocTbio 419 kM (TabA. 1,
puc. 1). Cpean nposeperHbix ADIT ObiAn An-
HMM Ha OETOHHbIX OMopax C CO LUTbIPEBbIMM
M30AITOPaMU U HEU3OAMPOBaHHBIMM  MPO-
BOAAMM, HaCTb M3 KOTOPbIX ObIAM OCHaLLIEHbI

Taba. 1. O6uume aaHHble 0 npoBepeHHbIX ydactkax Al 8 2022 .

Table 1. Summary of data on surveyed power lines in 2022.

forest and do not possess much danger to
birds while it goes below the canopy. In the
Uglovsk district we checked medium voltage
(6-10 kV) power lines with bare wire and pin
insulators on concrete poles in south-east
part of the district. Lines in north-west part
were not inspected this time.

The general scheme of power lines was
taken from public cadastral map’®. However,
several inspected lines or their parts were ab-
sent in the cadastral map.

We used the same survey method as in
Khakasia in 2020, detailed in Shnayder et
al., 2020. The survey was conducted from
the slowly moving 4x4 off-road vehicle.
Poles surrounded by high grass or bushes
were thoroughly checked on foot. Lines
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1 2 3 4 5 6 7 8 9 10 11 12 13
T 36-11  HYnbuas-annmns No2 2 2 2 0 1T 05 2680 YAaraHckmii - AepessiHHble  Huskuit
Chibily - Line No. 2 Ulagan Wooden Low
2 36-11 YaaraH — Kapa-Kyaiop 10.7 6 3 0 0 0 0 YAaraHckmiA - AepeBsiHHble  Huskuia
Ulagan — Kara-Kudur Ulagan Wooden Low
3 36-8 Ynarad —T[lacnapta 35 18 5 0 0 0 0 YAaaraHckuii - AepeBsiHHble  HuW3kui
Ulagan — Pasparta Ulagan Wooden Low
4 36-7  YaaraH — CapartaH 30.3 9 5 0 1 0.03 2680 YaaraHckmii - AepeBsiHHble  Huskuid
Ulagan — Saratan Ulagan Wooden Low
5 23-1  Eno-rpaHuua paiiona no a/a P373 25 37 14 2 2 0.08 5360 Onryaaiicknii - AepessiHbble  Huskmii
Elo — border of the district Onguday Wooden Low
6 28-7  f6oraH — BepxHuii Sl6oraH 13 5 5 0 1 0.08 2680 Ycrb-KaHcknii - AepessiHHble  Huskuid
Yabogan — Verkh-Yabogan Ust-Kan Wooden Low
7 59 AboraH — Opo 5 0 0 0 0 0 0 Ycrb-KaHekmii — AepeBsiHHble Het
Yabogan — Oro Ust-Kan Wooden No
8 28-7 fboraH —Ycrb-Kan 264 24 12 5 1 0.04 2680 Ycrb-KaHekmii - betoHHble ¢ Huskumi
Yabogan — Ust-Kan Ust-Kan M3y Low
Concrete with
BPDs
9 5-1 Ot f16oraHa B AOAMHY p.A 3paTKaH 146 81 6 30 10 0.68 844200 Ycrb-KaHeknii  beToHHble ¢ Bbicokmid
Yabogan — Azratkan Rivar valley Ust-Kan n3y High
Concrete with
BPDs
10 28-4  Ycrb-KaH — Sl6oraH 22.4 2 0 1 0 0 0 Ycrb-KaHekmit - AepeBsiHHble  Huskmit
Ust-Kan - Yabogan Ust-Kan Wooden Low
11 28-6  Ycrb-Kan — fAxkonyp 13 14 11 0 0 0 0 Ycrb-KaHckmii - AepeBsiHHble  Huskumia
Ust-Kan — Yakonur Ust-Kan Wooden Low
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Taba. 1. [MposorkeHue.
Table 1. Continuation.
1 2 3 4 5 6 7 8 9 10 11 12 13
12 28-6  fxoHy — B cTtopoHy Y. Anys 9.7 69 77 6 0.62 15200 YcTb-KaHcknii  beToHHble ¢ CpeaHmid
Yakonur — Chorniy Anuy Ust-Kan M3y  Medium
Concrete with
BPDs
13 28-8  Ycrb-Kan — SlkoHyp 15 2 1 0 0 0 0 Ycrb-KaHcknin - AepessHHble  Huskmig
Ust-Kan — Yakonur Ust-Kan Wooden Low
14 28-3  Ycrb-Kan — KbIpAbIK € OTNaiKoM Ha 453 42 34 0 3 0.07 18 760 Ycrb-Kanckuii - AepessaHHble  Huskumi
Menay-Cokkon Ust-Kan Wooden Low
Ust-Kan — Kyrlyk & Mendu-Sokkon
15 28-3  KblpAblkCKOe — chepmbl B AOAUHE 57 37 3 0 7 1.23 434160 Ycrb-KaHckuit - beToHHble +  Bbicokmit
Kyrkyk — Farms in the valley Ust-Kan  aepeBsiHHble High
Concrete +
wooden
16 28-13 Ycrb-Kan — KporoH 25 11 9 0 1 0.04 2 680 Ycrb-Kanekuin - AepeBsiHHble  Huskmid
Ust-Kan — Korgon Ust-Kan Wooden Low
17 28-9  Ycrb-Kan — KaiicbiH (uepe3 Kosyab) 25.6 203 27 0 1 0.04 2 680 Ycrb-KaHekunidi - AepessHHble  Huskmid
Ust-Kan — Kaysiin (via Kozul) Ust-Kan  + 6eToHHble Low
Wooden +
concrete
18 28-12  Ycrb-Kan — MapanbHuk (vepes 303 187 8 0 23 0.79 2060040 Ycrb-Kanckuii  AepeBsHHble  Bbicokmii
Oséproe u Aromyp) Ust-Kan ~ + 6eToHHble High
Ust-Kan — Maralnik (via Ozyornoe Wooden +
and Yakonur) concrete
19 48-3  Bepx-Anyii — Typarta — YépHbliii AHyii 6 4 1 0 3 05 18 760 Ycrb-KaHeknii - AepeBsiHHble  Bbicokmii
Verkh-Anuy — Turata — Ch.Anuy Ust-Kan Wooden High
20 45-1  Awotaeso - bepézoso 9 128 0 4 13 144 579520 CoAOHeLLeHCKMIA beTtoHHble  Bbicokwii
Lutaevo — Beryozovo Soloneshnoye Concrete High
21 42-3  KambiweHka — ArekceeBka 19.5 118 2 10 13 0.67 34 840 [MetponaBroBckuii  AepeBsaHHble  Cpeannid
Kamyshenka — Alekseevka Petropavlovsk  + 6eToHHble  Medium
cn3y
Wooden +
concrete with
BPDs
22 101-31 3aphuua — Pybuosck 2 36 0 0 9 35 24120 Py6uosckuii betonHble  CpeaHuii
Zarnitsa — Rubtsovsk Rubtsovsk Concrete  Medium
23 34-2  [lepsble Kopocrean 0.5 11 1 0 7 14 64 320 YrAOBCKMM beToHHble  Bbicokwuii
The First Corncrakes Uglovsk Concrete High
24 46-3  Aantes Aor — Haymoska 16.6 186 8 0 41 247 129560 YraoBckuit - betonHbie +  CpeaHuii
Laptev Log — Naumovka Uglovsk  aepessittbie  Medium
Concrete +
wooden
25 46-5  Aantes Aor — beaeHbkoe 10 218 4 0 49 49 161720 YrAOBCKMM betonHble  Cpeanuii
Laptev Log — Belenkoye Uglovsk Concrete  Medium
26 55-4  TonoabHoe — rpaHmua c K3 14 20 0 0 12 857 31280 YrAOBCKMI betonnbie  Cpeanwia
Topolnoye — border with KZ Uglovsk Concrete  Medium
[Mpoune AMHUM YTAOBCKOro paioHa 0 8 5 0 7 25920 YraoBckuii - AepessiHHble  Huskmii
Other lines of the Uglovsk district Uglovsk Wooden Low
Bcero / Total 419 1439 173 123 211 4 463 840

M3Y(na HekoTopbix yyacTkax [13Y passaansa-
AVICb U1 Y>Ke HE BbIMOAHSAM CBOIO CPyHKLIMIO) U
AVHAM Ha AepeBaHHbIX ornopax 6e3 Tpasepc ¢
OTAEAbHbIMK OETOHHBIMKU aHKEPHbIMK OMopa-
MM 1 ONOpammn C AUHEMHbBIMW Pa3beAMHUTEAS-
MM, @ TaKXKe AMHUM C U30AMPOBAHHbLIM MPOBO-
aom (CHT-3) (puc. 2). Bce AMHMK, KpOME AM-
Hui ¢ CUM-3 NpeACcTaBASIOT AASt TTULL YTPO3Y
B MOMEHT MOCaAKM Ha TPaBepPCy MAM MPOBOA.
MakcrmMaAbHO OMmacHbl AMHUKM Ha OETOHHbIX
ornopax Co LUTbIPEBbIMM M30ASTOpamm. Ho u
6e3TpaBepCHbIE AMHMM Ha AEPEBSHHbIX OMO-

running through swamps and woodlands
were also checked on foot. The whole sur-
vey route and locations of each dead bird
found were recorded via mobile application
Locus Map PRO". Collected data was input
in the web-GIS database “Protected areas
and anthropogenic threats”*. All raptor re-
mains were sampled for the feather collec-
tion, which could be used for DNA or con-
tamination studies (sharing, collab, details
on request). Species ID to species or genus
was done on a spot.
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pax Takxke MOryT ObiTb ONacHbl B MeCTax, rae
Ha HUX YCTaHOBAEHbI AMHEMHbIE Pa3beAUHM-
TEAM — B Havan€ AMHUKM, B MECTax OThaiku
AOYEPHEN AMHMM, B MECTE OKOHYaHMS AUHMK
M BbIXOAA Ha TpaHcdpopmatop. Kpome TOro,
OYeHb MHOTME AMHMM C AEPEBAHHBLIMM OMO-
pammn yCUAEHbI BETOHHBLIMM aHKEPHBIMM OMO-
pamm, KOTOPbIE HECYT AASI MTMLL MOBbILLEHHYIO
yrposy (LLnaviaep, 2021). Bce Bbiuenepeunc-
A€HHbIE TUMbl OMOP HEOOXOAUMO BbISBASTL B
AEPEBAHHOM AMHMM M ocHawaTthb [13Y, kak u
AVHUM LIEAMKOM Ha OeTOHHbIX onopax. [loa-
Hblii CMMCOK OMop, Tpedyiowmnx OCHALLEeHWS
M3Y, npusoanTtca B Mpuaoskermun 172

AAS MCUMCAEHMS pa3mepa BpeAa BUAAM, BHe-
CéHHbIM B KK, a Takke UHbIM BMAAM, HE OTHO-
CALUMMCS K OXOTHUYLUM pecypcam, Obian B3s-
Tbl HOPMATMBbI CTOMMOCTM 13 [praokeHns 2
K MeToanke ncumncaenmns pasmepa speaa, npu-

In total, we inspected 26 sections of differ-
ent power lines with a total length of 419 km
(Table 1, Fig. 1). The following types of lines
were surveyed: power lines with concrete
utility poles with pin insulators and bare wire,
while the part of them was equipped with
BPDs, some BPDs were in disrepair; lines with
wooden utility poles without crossarms but
with line disconnectors, some with replace-
ment of single wooden poles with concrete
ones or wooden lines reinforced with con-
crete push-brace poles; lines with self-sup-
porting insulated wire (SIW-3) (Fig. 2). Each
type of lines except the last one with SIW-3
poses danger to birds perching on a cross-
arm, wire, or line disconnector. The most
dangerous is the line with concrete poles and
pin insulators. But a wooden line could also
kill via poles with line disconnectors which
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Puc. 1. Cxematnueckoe pacrioroxeHue nposeperHbix yuyactkos AD[T Ha kapTe: A — YAaraHCKuid paiioH, B — YcTb-Kanckmii u OHryaaickmii paioHbi,
C — Ycrb-kaHckmii, CoroHeueHckmii m [eTponaBAoBckuii paioHsl, D — Yraosckuii u PybLOBCKMit paiOHbI.

Fig. 1. Map of surveyed power lines in 2022. A — Ulagan District, B — Ust-Kan and Onguday districts, C — Ust-Kan, Soloneshnoye and Petropaviovsk

districts, D — Uglovskiy and Rubtsovskiy districts in 2022.
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A

Puc. 2. [Mpumepbl OCMOTPEHHBIX AMHMIA: A — AMHMS| Ha GETOHHBIX 0ropPax CO LUTLIPEBLIMM M30ASITOPamu; B — AuHms Ha AepeBsIHHBIX MPOMeXKyToY-
HbIX Orlopax, ycureHHas 6eToHHbiMu aHkepamu. C — Avnns Ha CUIM-3. @oro E. LIHarisep.

Fig. 2. Examples of surveyed power lines. A — Line with concrete poles with pin insulators, B — Line with wooden poles reinforced with concrete push
brace poles, C — line with a self-supporting insulated wire (SIW-3). Photos by E. Shnayder.

YMHEHHOrO OObeKTam XKMBOTHOrO MMPa, 3aHe-
céHHbIM B Kpachyio kHury PO (Metoauka.. .,
2008), a Tarke popmyAa pacuéTta, ykasaHHast
B MeToanke. KoadbcpuumeHT uHpAsLIM Bbin
paccuMTaH Ha OCHOBE YpOBHeW MHpAALMM C
2008 no 2023 roabl U3 AaHHbIX, OMyOAVMKOBaH-
HbIX Ha caiTe «MHdpasiums B Poccumny (2022).
YwepO oT rmbeAn OpAOB, Ublo TOUHYIO BUAO-
BYIO MPMHAAAEXKHOCTb YCTaHOBUTL HE YAQAOCH,
ObIA pacciMTaH MO CAMOMY HU3KOMY 13 HOpMa-
TUBOB AAS! BbISIBAEHHBIX MOA ADIT BUAOB OPAOB.
AAg McumcaeHns pasmepa Bpeaa, HaHeCEH-
HOFO BMAaM, OTHECEHHbIM K OXOTHMYbLUM,
ObIAM B34Tbl pa3mepbl Takcbl 13 [praoxkeHns
1 kK MeToAMKe MCUUCAEHMS BPEA], MPUUMHEH-
HOr0 OXOTHMYbMM pecypcam (MeToauka...,
2011), a 3Ha4eHHe nepecyETHOro koahpu-
unenTa «K» 13 NpUAOXKEHMS 2 K TOM e MeTo-
AVIKE C TeMM ke n3meHeHusmu. Koadpdpmum-
eHT «K» ObIA ycTaHOBAEH B pasmepe K=3 no
naparpady 1.5 «Aeiicteus (6e3aeiicTBus), No
MPUYMHE KOTOPBIX MPOU3OLLAO YHUUTOXKEHNE
(rMbeAb) OXOTHUUYBLUX PECYPCOB YMbILLUACHHO
MAM MO XaAaTHOCTM MPU OCYLLECTBACHWUM XO-
39CTBEHHOW AEATEALHOCTH. .. ».

Pe3yAbTaThl M nx 00CyxaeHHue

1. YAaranckwii panoH Pecniyoankm AaTarn

B YAaraHckom paiioHe OblAM OCMOTPeHbI 78
KM AMHUH, MaylLnx 13 YaaraHa B Ynbuag, Ka-
pa-Kyatop, baabikTyions, [Nacnapty n CapataH
(TabA. 1). boAbLLas yacTb 3TUX AMHMIA OKa3a-
AACb He OMacHa AASl MTULL — B OCHOBHOM 3TO
ADIT Ha Ge3TpaBepCHbIX AEPEBSIHHbBIX OrNopax.
AMHUK Ha BETOHHbIX OMOPax MacCoBO NPUCYT-
CTBYIOT TOAbKO B MOCEAKax — B YAarave, “u-
6uaio, baabikTytone, lNacnapte n CapataHe.
B Ynbuag, Macnapte n CapaTaHe NpoTAHYTHI
CMUI-3, uTO AeraeT pa3BOAKY MO MOCEAKaM
6e3onacHoii ams ntuu. B Yaarane GoabLuas

usually attached at the line beginning and
end. Wooden lines reinforced with concrete
push-brace poles are very common in Sibe-
ria and poses about the same level of danger
for birds as lines with concrete poles only
(Shnayder, 2021). These types of poles in
wooden lines must be equipped with BPDs
as well as concrete lines in general. Every
dead bird and a pole that caused death were
photographed, and the full set of information
is attached as supplementary file — see Ap-
pendix 1.

To calculate the amount of damage
caused to the ecosystem we used methods
and formulas prescribed by enactments of
the Russian Federation concerning species
enlisted in the Red List, game species, and
non-game species (The Methodology...,
2008; The Methodology..., 2011). The in-
flation rate (IR) was calculated from 2008
to 2022 (Inflation in Russia, 2020). For the
game species, the multiplier coefficient (K)
was set as K=3 under paragraph 1.5 (exter-
mination of the game caused by economic
activity).

Results and discussion

1. Ulagan district of the Altai Republic

In Ulagan district a total of 78 km of lines
were inspected. Those are lines stretching
from the Ulagan village to Chibilya, Kara-
Kudur, Balyktuyul, Paspatra and Saratan vil-
lages (Table 1). In most of those lines we
noted only wooden poles with no crossarms.
Lines with concrete poles were found only
in settlements, while in Chibilya, Pasparta
and Saratan lines are built with SIW-3 wire
that makes them safe for birds, and in Ula-
gan most of dangerous poles are equipped
with BPDs apart from 10 poles which are
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Puc. 3. Onopebl, noa Ko-
TOpbIMU  ObIAM  HaliAe-
Hbl nornbiume nTubl B
YAaraHckom — paioHe 1
nornbiuas CAaBKa-meAb-
Huyek (Curruca curruca).
®oro E. LLnasiaep.

Fig. 3. Poles that caused
birds electrocution in the
Ulagan district and dead
Lesser Whitethroat (Cur-
ruca curruca).

Photos by E. Shnayder.

yactb 1O onop ocHawena [13Y, 3a mckato-
YeHMeM, OAHAKO, aHKepHbIX ornop 1 10 onop
OAVKANLLIMX K MoACTaHUMK. B baabikTylone
ocTtaétca rycras ceTb 10 6eToHHbIX Onop,
OAHAKO BHYTPM MOCEAKA OHA He MPeACTaBAsieT
BOAbLLIOM OMACHOCTU AAS MTULL, B OTAUYME OT
AMHUNA, TAHYLLMXCS MEXKAY NMOCEAEHUSIMM.

A AVVHUM MEXKAY MOCEAEHUSIMM B Y AAraHCKOM
palioHe WMMEIOT AMLLb OTAEAbHblE OMacHble
onopbl. Ha 78 kM mexxnoceakosbix ADIT ObiAm
0oOHapy>keHbl AULLb 2 norubLumne NTuubl — obe
13 OTpsiaa BOpoObMHOODpasHble (BOPOHA YEp-
Has Corvus corone oientalis U cAaBKa-MeAb-
Huuek Curruca curruca). [Tuubl norndam Ha
He3aLUMLLEHHBIX MAOLLIAAKAX AMHEMHbBIX Pa3b-
€AMHUTEAEN, YCTAHOBAEHHbIX Ha AepeBSIHHbIX
aHKepHbIX onopax (puc. 3). Hu oaHom noctpa-
AABLLEN XMLLHOM NTULLbI HAWAEHO He ObIAO.

Bcero Ha MeXKNMOCEAKOBBIX AMHMSX B YAAraH-
CKOM patioHe st otMeTnAa 35 O onop, Tpebdy-
towmx ocHatueHus [N3Y, Bkaioyas 15 onop, Ha
KOTOPbIX HEOOXOAMMO M30AMPOBATb MPOBOAR,
BeAyLLME K AMHEMHOMY pa3beAnHUTEAID. boAb-
LLIMHCTBO orop, TpebytoLumnx ocHatueHus M3Y
— 3TO HOBble GETOHHbIE OMOPbI, YCTAHOBAEH-
Hble Ha 3aMeHY AEepPEBSIHHbIM, U AepPEBSIHHbIE
OMopbl C AUHEWMHbIMM pasbeAnHUTeAsMU. Mx
MOAHBII CMMCOK MpuBeAéH B [Npuaokermmn 17,
HanomHio, uto coraacHo cT. 28 DeaeparbHo-
ro 3akoHa ot 24.04.1995 N 52-®3 (pea. ot
11.06.2021) «O >XMBOTHOM MMpPe» (C 13M. M
Aon., BCTyn. B cuay ¢ 01.08.2021), npn 3ame-
He AepeBSIHHbIX OMop Ha OGETOHHbIE AOAXKHDI
NpeAnpuHMMATBCS Mepbl MO NpeaoTBpaLLe-
HMIO M COKpALLIEHMIO pucKa rmbeAn nNiu, T.e.
ocHalleHne ux [13Y, nockoAbky O€TOHHble
OrMopbl, B OTAMUME OT AEPEBSIHHbIX, HECYT PUCK
NOPaKEHUS DAEKTPOTOKOM AAS MTUL, Npuca-
JKMBAIOLLIMXCS HA METAAAMYECKMe TPaBepChbl.

Ewé 18 onop Tpebyiolmnx AoOCHaLLe-
Hue [M3Y Haxoaqatcsa B noc. YAaraH, rae yxe

listed in the Appendix 1" to this article
among other poles that must be equipped
with BPD. Thus, only electricity grid in Ba-
lyktuyul remains unsafe for birds, but within
the village it exposes very little danger to
birds, especially raptors.

Intervillage power lines in Ulagan district
poses only single dangerous poles. On 78
km of intervillage power lines we found only
2 bird carcasses — both Passeriformes (Car-
rion Crow Corvus corone oientalis and Lesser
Whitethroat Curruca curruca). Both birds died
on the line disconnectors attached to wooden
push-brace poles (Fig. 3). No affected raptors
were found.

In total, 35 dangerous poles were listed in
the Ulagan district (plus poles in the Ulagan
village), including 15 poles with line discon-
nectors (see the Appendix 17%). Other 20 poles
are new concrete poles that replace the old
wooden ones. According to the Chapter 28
of the Federal Law of the Russian Federation
on Wildlife (No. 52-FZ of 1995), replacement
of wooden poles with concrete ones should
be accompanied by measures to prevent bird
casualties since concrete poles, unlike wood-
en ones, pose a high risk of electrocution to
birds perching on the metal crossarms of con-
crete poles.

Another 18 poles need to be retrofitted with
BPDs in the Ulagan village, where the retro-
fitting has already begun, but the work was
performed poorly, several poles were missed
including all push-brace poles and 10 regular
poles. These poles are also included in the list
in the Appendix 17, but the priority of their
retrofitting is low compared to intervillage
lines.

Numerous side-lines with SIW-3 going
to farms and cell towers were noted in the
district. These lines are usually short (1-9
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6bIA0 HauaTo ocHalueHue 1O onop IN3Y, Ho
MPOBEAEHO HEe OCHOBATEAbHO M YacTb OMnop
OKaszaAacb MpornyLleHa, BKAIOYAs aHKepHble
n nepsbie 10 onop AMHKMM BOAM3M MOACTaH-
LMK, ITM OMOPbI TakKe BHECEHbI B CMMCOK B
MpuaoxkeHun 17, XOTS NPUOPUTETHOCTb KX
NnepeoCHaLeHNs ropasA0 HIKe, Yem onop B
MEXKMOCEAKOBbLIX AMHMUSAX.

Takxke B YAaraHckom paioHe BO Bpems
NPOBEPKN OTMEYEHbLI MHOFOYMCAEHHbIE HO-
Bble otnaiikn Ha CMI-3 k dpepmam M Bbl-
LIKaM COTOBOW CBSI3WU. DTU HEAABHO MPOAO-
JKeHHble, Yalle Bcero KopoTkue B 1-9 onop,
BO3AYLUHbLIE AMHMM BbIMOAHEHbI MO CambiM
COBPEMEHHbLIM  CTaHAapTam 0e30MacHOCTU.
OueHb XO4eTCs M AaAbLLIE BMAETb PasBUTHE
IAEKTPUPUMKALIMM paiioHa, MAyLllee B HOTY
CO CTaHAapTaMM 3KOAOIMYeCKo Ge3onacHo-
ctn. KomaHaa skcneptoB Poccuiickon cetu
M3yYeHMS M OXPaHbl MepHaTbIX XMLIHWMKOB
BCEraa roToBa NMPOKOHCYALTMPOBATL MO BO-
npocam obecnedveHns 6e30MacHOCTM NTUL
Ha AJ[, 4ToObl He BO3HMKAAO Kypbe30B,
NMOAOOHO YBMAEHHOMY B MoC. YnbuAio: Tam
HE Ha OAHOWM M3 AMHMIA, BeAylumx K TypOase,
OblAa 3amMeveHa «ABOMHAs 3alumTa» — Ha 3a-
winwénHble nposoaa CUI-3 GbiAv AOMOA-
HUTeAbHO HaaeTbl Yexabl [13Y (puc. 4). lo-
AOOHbIE SABAEHMS FOBOPST O HEMOHMMaHMK
cobctBeHHMKamu ADIT dpusmnku npobaembl
MeToAMKM eé petleHns. OAHaKO OYeHb paay-
€T, YTO B YAAraHCKOM paioHe 3TO NMPUBEAO K
«4PE3MEPHOMY YCEPAMIO», @ HE UFHOPUPOBA-
HMIO NpobAembl. Haaeemcs, 4To B COTPYAHM-
Y4eCTBE HaM YAACTCH AOCTMUb OOAbLLErO!

2. Ycrb-KaHckuii pasion PecriybAnkm AAtar

B YcTb-KaHckom parioHe ObiAn OCMOTpeHb!
257 kM MexnoceAkosbix ADIT naylumx un3
Ycrb-Kana B Sl6oraH, SAxoHyp, KoproH, Kaii-
cbiH yepe3 Kosyab, MapaabHuk yepes O3ép-
Hoe, KbipAbik 1 MeHAy-COKKOH € oTnarikamm
no cpepmam, a Takke u3 fb6orana B Opo,
Bepx-f6oraH u k chepmam B A0AMHe p. A3-
paTKaH, 1 TakxKe 13 SIKoHypa B CTOpPOoHy Yép-
Horo AHys u 13 Bepx-Anysa B HépHbiii Ay
(NpoBepeHa YacTM4HO Ha oTpeske TypaTa-
Bepx-AHy#). MOAHBIM CAMCOK C Ha3BaHUAMM
MO KaAacTpy npuBeAeHbl B Tabanue 1.

[MpoBepka nokasaAa, 4TO GOALLLUMHCTBO AM-
HMIA B paiioHe, Kak 1 2009 roay, Bcé Takxke
MPOTAHYTbI HA ACPEBAHHbIX OMOPax M ABASIOTCS
YCAOBHO 6€30MacHbIMM. B Takmx AMHMSAX OCHOB-
HYIO OMaCHOCTb MPEACTABASIOT KOHLIEBbIE OMo-
pbl OTMAEK C AUHENHBIMU Pa3bEAMHUTEASMU 1
TOYEYHbIE 3aMeHbl AEPEBAHHbLIX OMop Ha Oe-
TOHHbIE. [TAOTHOCTb MOrMOLLMX NTULL HA TaKMX
AVHMSX OYEHb HU3Kas, @ BUAOBAS MPUHAAEXK-
HOCTb OFPaHUYMBAETCS BPAHOBbIMM MTULIAMM.

poles), rather new and meet the latest safety
standards. It is great to see the development
of electrification of the district keeping up
with the modern standards of environmen-
tal safety.

Our team of experts from the Russian
Raptor Research and Conservation Network
is always ready to help on the issues of bird
safety on power lines to avoid curious situ-
ations like we saw once in the Chibilya vil-
lage when a line with SIW-3 was addition-
ally equipped with BPDs (Fig. 4). This meas-
ure is excessive since SIW-3 line is the saf-
est type of aerial power line itself. And the
existence of SIW-3 line with BPDs indicates
a lack of understanding of the physics of the
problem and the methodology for solving
it by the owners of power lines. However,
the good thing is that in the Ulagan district
misunderstanding led to “overzealousness”
rather than ignoring the problem. We hope
that in cooperation we can achieve the best
results.

Puc. 4. Aunnsa na CHI-3 ¢ HaseTbimm KoxKyxamm [13Y.
®oro E. LLHaiaep.

Fig. 4. Line with self-carrying isolated wire (SIW-3)
equipped with bird-protection. Photos by E. Shnayder.
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YuacTkam Ha OETOHHBIX OMopax, BbISABAEH-
HbiM eLé B 2009 roay (B AMHKMAx Ne 8-9, An-
HMM 18), ObIAO yaereHO ocoboe BHUMaHMe,
MOCKOABKY MO MTOram coraatlenmns ¢ «MPCK
Cnbumpm» OHM AOAXKHBI OblAM ObITb OCHaLLe-
Hbl [13Y. OaHako ¢ MomeHTa ycTaHoBKM [13Y
npowaAo 6oaee 10 AGT M HAC MHTEPECOBaAO
nx TekyLlee coctosHme. B tabanue 2 npuse-
AE€HbI AQHHBIE MO 3TUM AMHUAM.

Ha yuactkax, ocHawéHHbix [13Y rubeab
NTULL CYLLECTBEHHO CHM3MAACh MO CpaBHe-
Huio ¢ 2009 roaom. Tak, oceHbio 2009 roaa
Ha AMHMaAX Ne 8 1 Ne 9 (Toraa oHa Gblaa pac-
CMOTpeHa Kak eAMHas AMHMS, MAyLlas M3
ABoraHa B AOAMHY p. A3paTkaH) OblAO HaK-
AEHO CyMMapHO 27 nornbuwmx ntuu. Muown
B okTa0pe 2022 TyT ObIAO HalAEHO AL 9
nornbLIMX NTUL, NpMYém 8 NTMU NOrMdAK Ha
aHKepPHbIX Oropax, KOTopble B AAHHOM AUHMY,
32 UCKAIOYEHMEM OAHOM, CaMOW MEepBOM aH-
KepHoi onopbl (Ne 71) He ObiAM OCHaLLeHbI
M3Y M HMKakMX MPU3HAKOB TOrO, YTO OHM
Tam KOraa-Anbo Obian 9 He obGHapyxumaa. Co-
ctosiHue M3Y Ha ocTaAbHbIX OMopax Bapbu-
POBAAO OT OY€Hb XOPOLUEro — OCOOEHHO Ha
AMHMM Ne 8 Ha okpaunHe SIKoHypa 1 Ha obenx
AmHnax Ne 8 n Ne 9 BAOAb aBTOMOOMALHOWM
TPacchl, AO MOAHOrO OOBETLIAHUA M NOTEPU
M30AUPYIOLLIMX YacCTeN B AOAMHE pP. A3paTkaH
(puc. 5). Ho aax<e B TaKOM COCTOSIHMM HaAW-
yme [3Y cHM3nA0 cMepTHOCTbL NTuu Ha ADIT
B 3 pasa (c 27 normbumx ntmu B 2009 a0 9 B
2022), 4to roBopuT 06 1X 3hPeKTUBHOCTMU.

Oanako  HeobecnieyeHne  Ge30MacHOCTH
MTUL TOABKO AMLLIb Ha aHKEPHbIX Oropax AMHM
Ne9 npuseno K rnbean B 2022 roay 8 nuu, u3
HUX 3 0cOOM OpAa-MOrmnAbHMKa (KpacHas KHMra

2. Ust-Kan district of the Altai Republic

In the Ust-Kan district a total of 257 km of
intervillage power lines were inspected. Those
lines are stretching between villages Ust-
Kan, Yabogan, Oro, Verh-Yabogan Yakonur,
Chorniy Anuy, Turata, Korgon, Kaysiin via
Kozul, Maralnik via Ozyornoye, Kiirlyk and
Mendu-Sokkon, and through Azratkan River
valley with side-lines towards farms and sell
towers. The full list is in the Table 1.

The results shows that the most power
lines are still supported by the wooden
poles as in 2009 and could be considered
conditionally safe. In this type, only poles
with line disconnectors at the ends of the
line itself and its side-lines are dangerous
for birds. Also, any replacement of wooden
pole with concrete one without protection
will become dangerous. The density of bird
mortality on wooden lines in Ust-Kan dis-
trict was found to be low and the species
composition is limited to corvids.

Only few lines in the district were support-
ed by the concrete poles. We paid special
attention to sections of power lines with con-
crete poles that were inspected in 2009 (lines
No. 8, 9, 18), since these lines according to
the agreement with the line owner “MRSK
Siberia” had to be retrofitted with BPDs in
2010-2011. More than 10 years have passed
since then and we were interested in their
current state. Table 2 represents data on
these lines.

Mortality rate at sections equipped with BPDs
has significantly decreased compared to 2009.
For instance, in autumn 2009, 27 dead birds
were found on the lines No. 8 and No. 9 (then

Taba. 2. Pesyabtatbl nposepku 2022 1. Ars yuacTkoB ADIT Ha 6€TOHHBIX oropax B YcTb-KaHCKOM paiioHe.

Table 2. Summary on power line sections with concrete poles inspected in the Ust-Kan district in 2022.

Ne B N onop u3 Onopsli c M3Y:
KaAaCTpoBO#M NNe AAuHa,  GetoHa*  Bcero xopoiuwe / Tmbeanb
KapTe orop KM N of CAOMaHbl  MTHL, LUT.
Cadastral Aokaums Noof Hauano Koneu Length, concrete  Poles with BPDs: N of dead
No  number Location poles Start End km poles* total good / broken birds
8**  A13/A28-7 SA6oraH — Ycrb-Kan 336-374 N50.9382 N50.9200 2.7 39 38:38/0 0
Yabogan — Ust-Kan £85.0344 E85.0607
9**  A15/A5-1 AoanHa p. A3paTkaH 47-160 N50.9389 N51.0025 11.8 149 116:93/23 9
Azratkan River valley E85.0335 E85.0252
12 A17/201/A28-6  Slkonyp — Y. AHyii 1-102 N51.0218 N51.0714 6.8 102 97:57 /40 0
Yakonur — Chorniy Anuy £84.8791 E84.9270
15 A20/302/A28-3  Kblpabikckoe 1-28 N50.7951 N50.7925 1.3 28 0:0/0 7
Kyrlykskoye E84.9592 E84.9785
18** A25/A28-12 SkoHyp —MapanbHuk  220-375 N51.0237 N51.0658 11.5 173 0:0/0 18
Yakonur — Maralnik E84.8677 E84.7433

Mpumeyanns / Notes:

* € yuéToM oTnaek oT ocHoBHOI AHMK / including short side-lines outgoing from the main one;

** p3ecTHbl ¢ 2009 roaa / were inspected in 2009.
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Puc. 5. Onopsi AHuM Ne 9 ¢ yTpadeHHbIMM (hyHKLIMOHaAbHbIMM dAemeHTamu [13Y. DoTo E. LLiHaiiaep.

Fig. 5. Electric poles of line No. 9 that lost functional parts of BPDs. Photos by E. Shnayder.

PD), 1 0cobb KOpLLYHa, TP1 COPOKM M BOPOHA.
Ewe oaHa BopoHa nornbaa Ha onope ¢ no-
BpexxaéHHbIM [13Y. CyMmapHbii yuepb ot
rmbeAn NTUL Ha OETOHHOM Y4acTKe AMHUM
Ne 9 coctasma 830 800 pybaei. A MAOTHOCTb
rmoean ntvu — 0,76 ocobu Ha 1 km. B 2009
FOAY 3TOT NMapameTp COCTaBAsIA 2,44 0COOU/KM.
Haao oTMeTuTb, UTO B AQHHOWM AMHUM No 9
cyLlecTByeT oTrnarka B 19 6eToHHbIX onop, Ko-
TOpast eLLE He MOAKAIOHEHA K OCHOBHOM AVHMM.
C e€ BBOAOM B 3KCMAyaTaLMIO KOAUHECTBO MO-
rMOLLMX MTULL YBEAMUMTCS, €CAU BOBpPEMS He
ycraHoBuTb [13Y. Ocobyio onacHocTb npea-
CTaBASIET €€ PacrnoAOXKEHME B AOAVHE p. A3paT-
KaH, Ha CKAOHax KOTOPOW MPOAOAXKAIOT IHe3-
AUTBCS KPACHOKHMXKHbIE OPAbI-MOTMABHUKM 1
CTenHble OpAbl. Mbl OLIeHMBaEM 3Ty AMHUIO CO
BCEMM OTMaikamn Ha OETOHHbIX oropax, Kak
BbICOKOMPUOPUTETHYIO K ycTaHoBke 3. Bee
onopbl, TpeOyoLLME OCHALLEHNUS MAM PEMOHTa
M3Y nepeuncaensl B MNpurroxkernn 17,
Chaeayolias AMHMS Ha OETOHHbIX ornopax,
nssectHas ¢ 2009 r., TaHeTca OT SIKoHypa ye-
pe3 cpepmbl K MapaabHUKY 1 SBASIETCS HaCTbIO
AmHMmn Ne 18 ¢ 220 no 375 onopbl. Ha aToM
AMHUM 9 He ODHapy>KMAa HMKaKMX CAGAOB OC-
HaLlueHms [N3Y. Ha Heit OblAn HaliaeHbI Tpynb
18 NTML, YTO MAEHTUYHO KOAMYECTBY NOrno-
LUMX MTULL, HAMAEHHbBIX Ha 3TOM >Ke OTpeske
oceHbio 2009 roaa. MAOTHOCTL rMbeAn NTULL
Toraa cocrasuaa 1,89 oc./km, ceityac — 1,56
oc./km (B 2022 roay Gblra MpOBEPEHbI AOMOA-
HUTEABHO 2 KM AMHMM Ha AECHOM CKAOHE XOA-
Ma 0koAO MapanbHuKka). Yiepd B 2022 roay ot
rmbean 7 actpeboB-TeTepeBATHWUKOB (Accipi-
ter gentilis), 1 opaa-MormabHuKa, 1 nycreabru
(Falco tinnunculus), 1 xanioka (Buteo buteo)
1 8 BopoH coctasmaa 410 040 pybaeit. 3a 13
AET 3KCNAyaTaumm AaHHOM AnHuK ¢ 2009 roaa,
OnMpasiCb AVLLb Ha AaHHble Mo rmbeAn NTUL B
OCEHHE-ACTHUIA MEePUOA, MOXKHO OLCHWUTb CyM-
MapHbIi yep6 npupoae B 5 330 520 pydaei,

they were considered as a single power line
running from the Yabogan village to the valley
of Azratkan River). In October 2022, | found
only 9 dead birds here, 8 of them died on
push-brace poles that had no protection and |
found no sign that it ever existed (it is a com-
mon case in Siberia that bush-brace poles are
neglected while installing BPDs on a line). And
the 9" bird died on a pole with a PBD in disre-
pair. The condition of BPD on the other utility
poles of this line varies from very good, espe-
cially on the line No. 8 near the Yakonur village
and lines No. 8 and No. 9 along the highway,
to complete decay and loss of insulating parts
in the Azratkan River valley (Fig. 5). But even in
this state, they managed to reduce the mortal-
ity rate by three times (from 27 dead birds in
2009 to 9 in 2022), which indicates the high
efficiency of the BPD of this design.

OcTaHku sicTpeboB-TeTepeBsTHUKOB (Accipiter gentilis)
norubiumx Ha ADI'T B pe3yAbTaTe IAeKTPONOpakeHus.
@oro E. LLHaraep.

Remains of the Goshawks (Accipiter gentilis)
electrocuted. Photos by E. Shnayder.



20 [lepHatbie XULIHUKK 1 ux oxpara 2022, 45

OxpaHa rnepHaTbiX XMUIHUKOB

Puc. 6. 3aBarmsaroLias-
€ AepeBsHHas ornopa c
MOAMOPKOM B AMHUM
Ne 18 n nacyiueecs
PAAOM CTaAO KOPOB.
®oro E. LLnariep.

Fig. 6. Electric pole of
line No. 18 in emergency
state and a herd of cows
and horses grazing in the
close vicinity.

Photos by E. Shnayder.

KOTOPOro MOXHO ObIAO M30€exaTb, OCHACTUB
AMHMIO 3awumTon B 2010 T.

OrpomHbii yuiepd AaHHas AMHUS HAHOCKUT
nonyasiumn  sictpeba-TeTepeBsTHUKA, MUIpa-
LIMOHHBIN MyTb KOTOPOIO MPOXOAUT Yepes3 AO-
AMHY p. KaH, No Kkpalio KOTOPOM TAHETCH AUHUS
Ne 18. Mbl oueHMBaeM 3TOT y4acCTOK AMHMM
Ne 18, Kak BbICOKOMPUOPUTETHBIN K YCTaHOBKe
M3Y, BkAlouas Bce oTnalikm Ha 6ETOHHbIX OMo-
pax. Bce 6eToHHble onopsl, TpedyioLumne ocHa-
eHums M3Y nepeuncaeHsl B npuaoskeHunn 17,

Ha 3ToW e AnHUM OblAM BCTpedeHbl 3 ae-
PEBAHHBLIE OMOPbI B aBaPUIAHOM COCTOSHMM.
YuuTbiBas MacylMiics PasOM  AOMaLLHMK
CKOT, 3aBaA OAHOM TaKOM OMOpbl MOXET Ha-
HECTM CyLLECTBEHHbIN yLLepd MeCTHbIM doep-
mepam (puc. 6). lpu 3ameHe aBapuiHbIX
OrMop He cAeAyeT 3a0bIBaTh O HEOOXOAMMOCTH
OCHalleHns HoBbIx onop [13Y.

[ToMumo nssecTHbIX ¢ 2009 roaa y4acTkoB
AMHWIA Ha OeTOHHbIX onopax, B 2022 roay
ObIAU BbISIBAEHbI €L1é HEeCKOAbKO (TabA. 2).
bbina nposepenHa AnHus Ne 12, B koTOpO#M
onopsbl ¢ 1 no 102 6eToHHbIe, HO OblAM paHee
ocHaweHbl T13Y. K coxareHunio, aHkepHble
Onopbl, Kak 00bI4HO, OCTaAMCh Oe3 3alunTbl,
HO B 3TOM AMHUM MX MAAO — BCEro 5 LUTYK.
Ewe 40 onop NOAHOCTBIO MAM HaCTUHHO yTpa-
TUAM 3aLLUMTHbIE DAEMEHTbI 1 TpebyloT nepe-
ocHallleHns. TeM He MeHee, Ha 3TOM y4acTke
AMHUM NOrMOLIMX NTUL HAKAEHO He ObIAO.

OueHb onacHbIN y4acTok ¢ 6eTOHHbLIMM OMo-
pamu ObiA HalaeH 3a KbIPABIKCKUM CEAbCKMM
noceaeHnem. Tam yepes Mokockl K dpepmam
MAET y4acTOK M3 28 OGETOHHBLIX Onop, Mpo-
TSOKEHHOCTBIO B 1,3 KM, Ha KOTOPOM OblAK
HalAE€Hbl KOCTHble OCTaHKM 7 NTUL — TPEX
OPAOB, HEYCTAHOBAEHHOIO BMAQ (pUC. 7), ABYX
KOPLUYHOB AMDO KaHIOKOB, M ABYX MTULL pa3-
mepa nycreAbrn AMbO BOPOHLI. Bce oHM no-
rmbAM BECHOM, AMDO B CaMOM Havase AeTa.
O4eBMAHO, YTO ITOT YHACTOK ABASIETCS OHYEHb

Unfortunately, neglecting of push-brace
poles when installing BPDs on the line No. 9
led to the death of 8 birds in 2022, among
them 3 Imperial Eagles (Red List of Russia),
1 Black Kite (Milvus migrans), three Magpies
(Pica pica) and a Carrion Crow. Another Carri-
on Crow died on a pole with a damaged BPD.
The total damage to the wildlife caused by
the section of power line No. 9 with concrete
poles in 2022 is 830 800 rubles ($10 750 or
€10 000), density of bird casualties — 0.76 ind.
per 1 km In 2009 the density was equal to
2.44 dead birds per 1 km.

We should note that a new side-line from
the line No. 9 in the Azratkan valley is going
to be put into operation soon. It consists of 19
utility poles and is still not powered. Its com-
missioning will increase the number of dead
birds if protection is not installed in advance.
Its location in the Azratkan valley poses a par-
ticular danger to endangered Imperial and
Steppe Eagles that breed on the surrounding
slopes. We consider the entire line No. 9 with
all side-lines with concrete poles as a priority
task for retrofitting with BPDs. All utility poles
requiring installation or reparation of BPD are
listed in the Appendix 1%.

Another line section with concrete poles
known since 2009 is stretching from Yakonur
to Maralnik and is a part of line No. 18, poles
No. 220-375. There were no sings in this line
that BPSs were ever installed, while 18 dead
birds were found during inspection, which
considers with the number of dead birds found
here in 2009. The density of bird casualties in
2009 was 1.89 ind. per 1 km, this time it is
1.56 ind. per 1 km (in 2022 | have checked
2 extra km of a line on a wooden slope of
a hill). The damage to the wildlife caused by
the death of 7 Goshawks (Accipiter gentilis),
1 Imperial Eagle (Red List of Russia), T Com-
mon Kestrel (Falco tinnunculus), 1 Common
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Puc. 7. HYepena opaos ¢ annmm Ne 15. @oto E. LLInaviaep.

Fig. 7. Eagle’s sculls from the line No. 15. Photos by E. Shnayder.

MPUBAEKATEAbHBIM KOPMOBbLIM OMOTOMOM AAS
XMLLUHBIX NTULL AO TOFO, KaK Ha HEM MOAHMMa-
€TC TPaBOCTOW, MOCAE HYero OH TepseT CBOIO
MPUBAEKATEABHOCTb M MTULILI NepecTaloT 1c-
MOAb30BaThb onacHyio ADIT 1 rMOHYTb Ha Hel.
Ywepb ot rmbean 7 ocober, N0 MUHUMAAb-
HbIM Tapudpam, cocTaeasieT 434 160 pyoaeii.
JTOT y4acTok AMHMM Nol5 Mbl oueHMBaem
KakK BbICOKOMPUOPUTETHbIN K ycTaHoske 13Y,
BKAIOYAsl BCE OTNalikK Ha DETOHHbLIX onopax.
Bce 6eToHHbIe onopsl, TpedyioLumne ocHalle-
Hus [3Y nepeuncaensbl B MpuaoskeHnn 172,
Apyrmx npoTsokeHHbIX ydacTkoB ADIT Ha
GeToHHbIX onopax B YcTb-KaHckoM parioHe
BbISIBAGHO He OblA0. Bce ocTaAbHble nTuue-
onacHble Oropbl B paioHe MPeACTaBASIOT
cobOM AMBO OMopbl C HEU3OAMPOBAHHBLIMMU
AMHEMHBIMU Pa3beANMHUTEASIMM, AMDO ToUeu-
HbI€ 3aMEHbl ACPEBSHHBIX OMOP Ha OETOHHbIE
B YCAOBHO-0€30MaCHbIX ACPEBAHHbBIX AUHUSIX.
Mol BbISIBUAKM TpUM ydacTKa C MNOBbILIEHHOM
MAOTHOCTbIO TakMX OMOP B OTKPbITbIX CTen-
HbIX OMOTOMNaX, KOTOPbIE CTAaAM TOYKAMM KOH-
ueHTpaumu rmbeamn ntmu (taba. 3).
Hanboaee onacHbIM M3 3TUX Y4aCTKOB pac-
noaaraeTcs B cTenu okoAao noc. OsepHoe.
Tam ot aepeBaHHON AMHKMM No 18 naét otnaii-
Ka C OETOHHBIMM aHKEPHBIMU 1 AEPEBAHHBIMM
MPOMEXKYTOYHbLIMM OMOPaMM, He OCHALLEHHaS
M3Y. 3aecsb, Ha npoTskeHnn 1,1 KM Ha 6 aH-
KepHbIX OETOHHbIX onopax norndan GarobaH
(KpacHas kHura PO, ocob0 LeHHbIN BKa), KOp-
LLIYH, COBA HEYCTAaHOBAEHHOIO BMAQ, MyCTeAb-
ra u roayos (puc. 8). CymmapHsii yiepb co-
crasuAa 1 650 000 pybaei. MAoTHOCTb rMbeAn
MTULL HA 3TOM y4acTke paBeH 4,5 0C./kMm, XOTs
KOPpeKTHee B TaKmx CAydasx OyaeT cumTaTb B
0cobsx Ha 1 onopy 1 3TOT NokasaTteAb OyaeT
paseH 0,8 oc./on. AaHHbII y4aCTOK MUMEET Bbl-
coYarmii npuopuTeT K ocHalueHuio [13Y.
PexoMeHAOBaHO OCHalleHune BCex NTULeo-
nacHbIx onop Ha AMHuK Ne 18. Bce 6eToHHbIe

Buzzard (Buteo buteo) and 8 Carrion Crows
is 410 040 rubles ($5 300 or €4 900). For 13
years of operation from 2009, this line could
cause damage equal to 5 330 520 rubles
($69 000 or €64 000), taking into account the
damage calculated for 2002 (note that this es-
timation only considers bird casualties during
summer and autumn periods, death during
spring migrations is not assessed). This dam-
age could have been avoided by equipping
the line with BPDs in 2010.

This line causes great harm to the popula-
tion of Goshawks, whose migration passes
through the valley of river Kan where the line
No. 18 is also stretching. We consider this
section of line No. 18 with all side-lines with
concrete poles as a priority task for retrofitting
with BPDs. All utility poles requiring installa-
tion of BPDs are listed in the Appendix 1.

In the same power line, we noticed 3 wood-
en poles in emergency condition, which will
soon collapse. Given their location in pastures
with grazing cattle, the collapse of a pole can
cause great damage to local livestock breeders
(Fig. 6). The replacement of emergency poles

B3pocAbiii 0péA-MOrmAbHUK, NOrmbLLMI B pe3yAbTaTe
anekTporiopaxkeHms Ha ADI Ha cBOém rHe3A0B0M
yuactke. Qoo E. LLIHaiiaep.

An adult Imperial Eagle that electrocution on power line
in its breeding territory. Photo by E. Schnayder.
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TabA. 3. YuacTku MoBbILLIEHHOM ONACHOCTHU AASI MTUL Ha CMELLIAHHbIX TUMax oriop B YcTb-KaHckom paﬁOHE’.

Table 3. Line sections with mixed types of poles of increased danger for birds in the Ust-Kan district.

Nonopus Nonopc Tnbeanb

Ne B karacTpoBo¥i OeToHa n3y nmmu, wr

Kapre Aoxauus NNeonop  Hauaro Koneu Aamna,km  Nofcon- Nofpoles N of dead

Neo Cadastral number  Location No of poles Start End Length, km crete poles* with BPDs birds , Ind.

12 A28-6 ®epmbl 3a AxoHypom  126/1, 126/5, N51.0812 N51.0878 1 5 0 6
Farms near Yakonur 126/15/4,5 EB84.9454 EB84.9529

18 A28-12 ®epmbl y O3epHoro  151/1-151/20  N50.9910 N50.9829 1.1 6 0 5
Farms near Ozyornoe £84.8237 E84.8187

19 N48-3 Kapbep y Typarbi 85-88 N51.3268 N51.3257 0.2 4 0 3
Quarry near Turaty E84.7492 E84.7513

onopbl AnHMn Nel8, Tpebyiolumne ocHalleHNns
NepeyuncAeHbl B MpuAoxKeHnmn 179
ChaeAyI10LIMI yHaCTOK MOBbILLEHHOM NAOTHO-
€TV rnbean NTuL HbiA 0OHapyeH Ha dpepmax
OKOAO SIKoHypa B AMHMM Ne 12, HayaAo KOTO-
poi ocHatleHo T3Y. o okoHYaHMIo ydacTka
Ha 6eTOoHHbIX onopax ¢ [3Y, AuHna nepexoant

must be accompanied
BPDs.

Besides sections of power lines with con-
crete utility poles known since 2009, in 2022
we revealed several more (Table 2). We have
inspected line No. 12 in which poles from 1 to
102 are made of concrete and equipped with
BPDs. As usual, push-brace poles were missed
during installation of BPDs, but in this line
there are only 5 of them. Another 40 poles
have a BPD in disrepair and need to be re-
equipped. However, on the whole section no
dead birds were found.

A highly dangerous section of power line
No. 15 was found near the village Kirlykskoye.
A 1.3 km long section with 28 concrete utility
poles is stretching through a hayfield and has
killed 7 birds — three eagles of an unknown
species (Fig. 7), two kites or buzzards, and
two birds the size of a kestrel or crow. They
all died during spring or early in summer and
the only remains we found were bones. This
area seems to be very attractive foraging spot
for raptors before the grass rises on it. Later,
it loses its attractiveness, and raptors stop
using dangerous poles as a perch and dying
from electric shocks. The damage caused to
the wildlife on this section is 434 160 rubles
(85 600 or €5 200). We consider this section
of line No. 15 with all side-lines with concrete

by the installation of

Puc. 8. betonHbie aHkepHbie ornopbl AuHm Ne 18 m ro-
rmbLume Ha Hux nTuubl. CAeBa Ha npaBo: BBEpPXY — Mo-
rmbLumii 6aroba (Falco cherrug) u ybusLuas ero onopa,
BHU3Y — nepbsi norubLueii nycteasri (Falco tinnunculus)
u yousLuas eé onopa C AMHEeHHbIM PasbeAMHUTEAEM.
®oro E. LLIHariaep.

Fig. 8. Concrete push brace poles caused bird death on
power line No 18. From left to right: upper — electrocut-
ed Saker Falcon (Falco cherrug) and its killer-pole, bot-
tom — feathers of electrocuted Kestrel (Falco tinnunculus)
and concrete pole with line disconnector that caused its
death. Photos by E. Shnayder.
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Ha AepeBsHHbIE OMOpbl C 3aMeHaMM aHKepOB
Ha OeToHHble. MIMEHHO Ha 5 Takmx aHKepax,
Pa3HEeCEHHbIX APYF OT Apyra Ha paccTosHue B
T KM, OblAM HaliAEHbI TPYMbl 5 BOPOH W FOAY-
69. Apyrux OETOHHbIX OMOp B OKPECTHOCTSAX
1,5 KM HeT, MAOTHOCTb rMbeAn NTULL COCTaBU-
Aa 6 oc./km uan 1,2 oc./on. Ouenka yliepba
cocraBasieT 15 200 pybaen. Onopbl nmerot
CPeAHMIA NPUOPUTET B OCHaLLIeHnK [13Y.

YeTbipe 13 6 NOrMOLLIMX MTUL YMEPAM Ha
ABYX COCEAHMX OMOPax C AUHENHbLIMM Pa3beAn-
Huteasmm (AP). Obecneuenmne 6e3o0nacHOCTH
Ha Takux Ornopax He OrpaHW4YMBaeTCs yCTa-
HOBKOM 00b4HOrO [13Y n3oAmpytowero tmuna
Ha MpoBoAa BOAM3M TpaBepChl, MOCKOAbKY Ha
HMX OCHOBHYIO YrpO3Yy HECyT MeTaAAMyeckue
naowaskn AP, KOTopble SBASIOTCS NpuBAEKa-
TeAbHbIMM MPUCAAAMM AAS MITULL CPEAHETO pas-
Mepa, U B TO XKe BPeMS MMEHHO TaM MaKcK-
MaA€H PUCK MOAYUYUTb YAap TOKOM M3-3a OAM-
30CTU HEM30AMPOBAHHbLIX MPOBOAOB (puc. 9).
OnTrMaAbHbIM METOAOM PeLLEHNUS MPOOAEMI
rMbeAm NTULL Ha TakMX OMopax SABASETCH 3a-
MeHa OFOAEHHBIX MPOBOAOB Ha M30AMPOBAH-
Hele (puc. 10). IkoHMOKP npeanaraet cBoé
roToBOE peLleHne B Buae cneunasbHoro M3y
M30AMPYIOLLIErO TUMA AASI AMHEMHbIX Pa3beAn-
Huteaen M3Y-6-10kB-TP-HI? (atrectar MAO
«Poccetm» Ne13-197/22 ot 29.09.2022). Kak
BapMaHT BO3MOXHO KOMOWHMpoBaHue [13Y
M30AMPYIOLLIErO, aHTMMPUCAAHOTO M HacecT-
Horo TWnoB (kaaccudpmkaums no TOCT P
70399 — 2022 «YCTpOMCTBa 3aLUMTbI NTUL Ha
obbekTax 3AeKTposHepreTukn. Oblume Tex-
HUYECKME YCAOBUSY).

M eLe 0AMH y4acTOK C MOBBILLEHHOM MAOTHO-
CTbiO rMBeAn MTULL OblA HaAeH OKOAO noc. Typa-

poles as a priority task for retrofitting with
BPDs. All utility poles requiring installation of
BPDs are listed in the Appendix 1.

Non other big sections of power lines with
concrete utility poles were found in the Ust-
Kan district. The rest of dangerous poles were
either poles with uninsulated line disconnec-
tors or single concrete poles within wooden
line with no bird protection. We identified
three sites with an increased density of such
poles in open steppe habitats, which became
points of concentration of bird death (Table 3).

The most dangerous site was found in the
steppe near village Ozernoye. It is a short
side-line of the line No.18 with 6 concrete
push-brace poles and 12 wooden intermedi-
ate poles of the total length of 1.1 km, which
killed a Saker Falcon (Red list of Russia, Pri-
marily Valuable Species), a Black Kite, an owl
of an unknown species (Asio SP), a Kestrel and
a Rock Dove (Columba livia) (Fig. 8). The total
damage to the wildlife makes 1 650 000 ru-
bles ($ 21 350 or €19 800) and the density of
bird mortality is 4.5 ind. per 1 km, but it would
be more accurate to calculate it as 0.8 ind. per
1 pole. We consider this part of line No. 18 as
the one with the highest priority for retrofitting
with BPDs. All poles requiring installation of
BPD:s are listed in the Appendix 1.

Another site of increased bird mortality was
found in the line No. 12. This line is partially
equipped with PBDs, then the line switch to
wooden supports with push-brace poles re-
placed with concrete ones. Those 5 concrete
push-brace poles located in the maximum dis-
tance of 1 km from each other became the
cause of death of 5 crows and 1 dove. There

—

Puc. 9. beToHHble aHkepHbie 0rnopbl AuHmm Ne 12 ¢ AMHEIHBIMM Pa3beAMHUTEASIMM, CTaBLLUme Mpu4mMHoi rmbean 4 ntuu. Doto E. Lnaviaep.

Fig. 9. Concrete poles with uninsulated line disconnectors from the line No. 12 that caused death of 4 birds. Photos by E. Shnayder.

20 http://birdprotect.ru/pzu-tr-ng
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Puc. 10. Ornopb! ¢ M30AMPOBaHHbIMM AMHENHbIMM (AP) pa3beanHuTessmm: V — MoAHOCTbI0 6e30nacHbie ornopbl —

MPOBOAa, MAyLIME K NAOLLAAKE AP MOAHOCTBIO M30AMPOBaHbI, OMOPbI, OT KOTOPbIX OHM OTXOAAT be3onackbl; | — He
MOAHOCTbIO 6e30nacHbie ornopsbi: AP 6e3onacHbl — npoBoAa, uayilume K rnaotuaske AP MOAHOCTbIO M30AMPOBaHbI, HO
Ha TpaBepce Oropbl BO3MOXKHO MOPAXKEHNE IACKTPOTOKOM, €CAU KPyMHas NT1La, CUAS Ha HEH, AOTSHETCS KAIOBOM
AO OrOAEHHOIO MPOBOAA OCHOBHOM AuHUM — TpebyeTcs ocHatueHume [13Y; X — onopbl onacHbl, MockoAbKy Ha AP u3o-
AMPOBaHa TOAbKO MOAOBMHA MPOBOAOB — AAS MTHLIbI, CUASILLIEN Ha MAoLAaAKe AP He MCKAIOYEH KOHTaKT C OrOAEHHbIM
npPoBOAOM. B cayyae 6eTOHHOM Onopbl Takxke Hebe3onacHa AAS NTuLL U TpaBepca, PAAOM C KOTOPOM MPOXOAST
0roréHHble nposoaa. orto E. LLHaviaep.

Fig. 10. Poles with insulated line disconnectors (LD): V — Safe option — LD wires are fully insulated and the pole itself is
either wooden or has a self-supporting insulated wire; | — Not completely safe option: LD wires are fully insulated but
the cross-arm of a pole is not and a large bird perching on it got a chance to touch a bare wire; X — An unsafe option —
only half of the LD wires are insulated and a bird perching on the LD has a high chance of getting an electric shock. In
the case of a concrete pole (on the bottom photo) its cross-arm also possess danger for birds and must be covered with

BPDs. Photos by E. Shnayder.

Ta. TyT Ha 4 coceaHnx OETOHHbIX OMopax, eAnH-
CTBEHHbIX B ACPEBSHHON AMHMM, 5 OOHapY>XMAa
TPEX MOrMdLIMX MTULL — TPSCOTY3KY, BOPOHY M
00YrACHHbIE OCTaHKM KOpLUYHA. Y1lepO COCTaBuA
18 760 pydaeit. [NAOTHOCTb rMbeAV MTULL Ha 3THX
onopax — 15 oc./km nan 0,75 oc./on. MpuoputeTt
ocHaLLieHMs 3TuX 4 onop MN3Y BbICOKMIA.
OnucaHHble Bbille Y4acTKM Y CTb-KaHCKmx
ASIM Ne 9, 12, 15, 18, 19 (taba. 2 v TabA. 3)
BMHOBATbI B rMOeAn 48 NTuu 13 56 HaMACHHbIX
B paiioHe (85,7 %). [Npu 3TOM OHM CymMMapHO
COCTaBASIOT AULLb 14% OT ObLLel NPOTSHKEH-
HOCTM npoBepeHHbIX B paiore AJIT (36,4 km
13 257). MIMeHHO Ha 3TUX y4dacTKax normbaun
BCE PeAKME KPACHOKHMWXKHble MTuubl. YCTa-
HoBKa [13Y Ha 3TMX yyacTKax M PEeMOHT pa-
HEe YCTAaHOBAEHHbIX 3aLUMTHbIX YCTPOWCTB
CYLLECTBEHHO MOBAUSET Ha CHUXKEHKe rnbeam
PEAKMX U YrpOXKaeMblX BUAOB MTULL B PalioHe.
Mepeyerb onop, Ha KOTOPbIX MOMMOAM MTULIbI
C yKazaHuem mx cratyca B Kpacroi Knure PO,
AaHbl B MpuAOXKeHUn 1, NoBMAOBOM CrMCOK
— B Tabanue 4. CymmapHsbii yuepd ot rmbean

are no other concrete poles around except
those 5. The density of bird mortality is 6 ind.
per T km or 1.2 ind. per 1 pole. Damage to
the wildlife is 15 200 rubles ($200 or €180).
This site got a medium priority for retrofitting
with BPDs.

Four out of 6 birds died on two neighboring
poles equipped with line disconnectors (LD).
Ensuring bird safety on such poles is not lim-
ited to installing a BPD of insulating type on a
wire near a cross-arm, since the main hazard
is coming from a metal platform of LD, which
are attractive perches for medium-size birds,
while the risk of electrocution here is maxi-
mum due to the proximity of numerous bare
wires (Fig. 9). The best solution to the problem
is to replace the bare wire with an insulated
one (Fig. 10). ECoNIOKR offers a turnkey solu-
tion in the form of a special protection device
for line disconnectors named 3Y-6-10kB-
TP-HI? (SJ)SC “Rosseti” certificate Ne13-
197/22 from 29.09.2022). As another option,
a combination of insulating, anti-perching and
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BCEX HaMAEHHbIX MOA Onopamm YcTb-KaHckoro
paioHa nTuu paser 3 401 840 pyOaei.

3. Onryaavickmii paioH PecrniybAnkmn AATain

B Ownryaaiickom paitoHe OblA OCMOTPEH
0AMH Y4aCTOK ADI'T AAMHOM B 25 KM, TAHYLUMIA-
csi u3 . Eao B ctopony YcTb-Kanckoro parioHa
no Tpacce P373 Ao rpanunub OHryaanckoro
paioHa. JTO AMHMS Ha AEPEBAHHBIX Oropax,
C HEAABHMMM 3aMEHaMM PAAA AEPEBSAHHbIX
orop, B OCHOBHOM aHKEpPHbIX, Ha OETOHHbIE.
Ha npoTsyKeHun AMHMKM OblAM HalAeHbl Mo-
rMOLIMMKM OT yAapa TOKOM TOALKO 2 YepHble
BOpPOHbI. Bcero 6bin0 BbisiBAeHO 37 10O onop,
Tpebyowmx ocHawenns [13Y, Bkaodas 14
orop, Ha KOTOPbIX HEOOXOAMMO M30AMPOBaThL
MPOBOAQ, BEAYLLME K AMHENHOMY pPasbeAnHM-
TEAIO M 2 OMOpbI, HA KOTOPbIX HEOOXOAMMO NO-
YMHUTb paHee ycTaHOBAeHHble [13Y.

Ha 8 GeToHHbIX onopax OblAM BCTpede-
Hbl [13Y B pabouem COCTOSAHMM M OTMeYeHa
1 onopa C WM30AMPOBaHHbLIMK MPOBOAAMMY,
BEAYLLUMMM K AMHEHHOMY Pa3sbeAMHUTEAIO.
BOABLLMHCTBO OTMaek OT AMHMM K dpepMam
npoaoxeHbl An6o Ha CUI-3 (n=6), AMOO Ha
AepeBsHHbIX onopax (n=5).

4. CoroHelleHCKMI paiiOH AATalCKOro Kpasi

B ConoHelueHcKom paiioHe Oblaa npoBepeHa
AMHMS Ha OETOHHbIX onopax, naylias m3 Aio-
TaeBo B bepé&3oBo, aaMHOM B 9 kM (TabA. 1). B
Xx0AMax BOAM3K AloTaeBo, OblAn OOHapy KeHbI
TPYynbl ABYX OPAOB-MOIMABLHMKOB W sicTpeba-
TeTepeBsTHMKA. Bcero »ke Ha AMHMK, MOMUMO
YKa3aHHbBIX XMLLHbBIX NTULL, ObIAM eLLIe HalACHbI

TabA. 4. [1oBUAOBON CIMCOK MTULL, HalAeHHbIX nornbiummm Ha ADI YcTb-KaHckoro

paiioHa.
Table 4. Species composition of birds found dead on power lines in the Ust-Kan
district.
Ocoben
Bua / Species Individuals
Opena-moruashuk / Imperial Eagle (Aquila heliaca) 4
Opén sp. (kocTHble ocTatKkw) / Eagle sp. (bones) (Aquila sp.) 3
YépHbiii kopLuyH / Black Kite (Milvus migrans) 6
Kaniok / Common Buzzard (Buteo buteo) 1
Actpeb-TetepasaTHuK / Goshawk (Accipiter gentilis) 7
banobaH / Saker Falcon (Falco cherrug) 1
Mycteabra / Common Kestrel (Falco tinnunculus) 2
Cosa / Owl (Asio sp.) 2
Foay6b cusbiii / Domesticated Rock Dove (Columba livia) 2
Bopona uéphas / Carrion Crow (Corvus corone orientalis) 22
Copoka / Magpie (Pica pica) 3
Tpsicoryska 6enaast / White Wagtail (Motacilla alba) 1
KocTun cpeaHeii nTuubl / Bones of a medium-sized bird 2
Bcero / Total 56

roosting types of BPDs (classification accord-
ing to Russian Governmental Technical Stand-
ard P 70399-2022) could be considered.

And one more site of increased bird mortality
was found in the line No. 19 near the Turata
village. Here locates 4 subsequent concrete
poles in an otherwise wooden line where we
found 3 dead birds — a White Wagtail (Motacil-
la alba), a Carrion Crow and a charred corpse
of a Black Kite. The damage to the wildlife is
18 760 rubles (8245 or €225). Density of bird
mortality — 15 ind. per 1 km or 0.75 ind. per
pole. Priority for retrofitting with BPDs is high.

The sections of Ust-Kan power lines No. 9,
12, 15, 19 described above (Table 2 and
Table 3) are responsible for the death of 48
birds out of 56 found in the Ust-Kan district
(85.7%). While their length makes just 14%
of the total length of lines inspected in the
district (36.4 km out of 257 km). And on these
very sites we found all electrocuted raptors
from the Red List. Installation of new BPDs
and reparation of previously installed ones will
significantly reduce the mortality rate of rare
and endangered species in the district. The list
of dead birds by species is present in Table 4.
Full list of utility poles on which the birds died
and indication of bird’s status in the Red List
of Russia is given in the Appendix 1.

Total damage to the wildlife caused by all lines
inspected in the Ust-Kan district is 3 401 840
rubles ($44 000 or €40 825).

3. Onguday district of the Altai Republic

In the Onguday district one section of
power line of 25 km length stretching along
the P373 highway from the village Elo to the
boundary of the district was inspected. That
is a line mostly supported by wooden utility
poles, but with some fresh replacements of
wooden poles with concrete ones. Only two
Carrion Crows were found dead from electric
shock. In total 37 dangerous poles were re-
vealed including 14 poles with line disconnec-
tor (LD) and 2 poles with BPD in disrepair. All
of them required installation of BPDs to en-
sure bird safety on the pole and/or on the LD.

Eight concrete poles were equipped with
BPDs in a good condition and another pole
got LD with insulated wires. Most side-lines
are either built using SIW-3 (n=6) or support-
ed by wooden poles (n=5).

4. Soloneshnoye district of Altai Kray

In the Soloneshnoye district we have in-
spected one power line with concrete utility
poles, 9 km length, stretching from the village
Lutaevo to the village Beryozovo (Table 1). In
the hills near Lutaevo we found 2 electrocut-
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Tpynbl 8 COPOK, BOPOHLI 1 TeTepesa. B c. be-
pé30Bo Ha 17 onopax AMHMK nossuancs M3Y,
M3 HMX Ha 4 HEOOXOAMMO MPOBECTU PEMOHT.
AnkepHble onopbl (n=5 Ha yyactke c [13Y),
Kak OObl4HO, ObIAM MPOUIHOPUPOBaHbLI MpK
OCHAaLLEHMN  AMHMM  3amMTON. CyMMapHBbIN
ywepo >KMBOTHOMY MMPY OT AMHUM MEXAY
noc. AiotaeBo u bepésoso B 2022 roay oue-
HeH B 579 520 pybaei. NaoTHOCTb rbean
nTuu pasHa 1,44 oc./kM. AMHWSI MMeeT Bbi-
COKMI MPUOPUTET AAS MOAHOFO OCHALLEHUS
M3Y, ocobeHHo BOAM3M mecTa rnbeAan napsbi
MOTMAbHWMKOB B 2022 1. OpAbl NOrnbAM Ha co-
CeAHMX ornopax C pasHuuei B 1 mecsu, obe
0CO0M ObIAM B3POCALIMM MTULIAMM.

AaHHas AMHMS y4acTBOBaAa B OCEHHEN Mpo-
Bepke 2009 roaa. Yxe Toraa mexay AloTaeso
n bepe3oBo GbIA0 OOHapy>keHO Bcero 6 mMo-
rMBLUMX NTUL, MAOTHOCTbL rMbean B 2009 . —
0,76 oc./km. K co>kareHUIo, MoAHas 3aLumra Ha
AMHUM He OblAa YCTaHOBAEHA, YTO MPUBEAO K
AaAbHeNLLIeN rMOeAn KPaCHOKHMXKHbIX BUAOB.

5. lNeTponaBAOBCKmi paioH AATaHCKOrO Kpast

B INeTponaBaoBckom paiioHe Gblra ocMOTpe-
Ha AMHMA, MAYLLIAS BAOAb TPACChl M3 AAEKCEEBKM
B Kambliwerky. [poBepka BeAach Ha OTKPbITLIX
ydacTkax, Tam, A€ K AMHWUM He NpuAeraeT Be-
TposalumnTHas Aecornoaoca (¢ 1 no 340 onopebl).
BbisiBAeHbI 118 nTMUeonacHbIX onop, Ha KOTo-
pbix MOrMbAm 13 NTUU CeMeiCcTBa BPaHOBbIX
(4epHble BOPOHLI, rpaym). Yuactok ¢ 40 no 92
Oropy, MAYLLIMIA BAOAbL aBTOMOOMALHOM TPacChl,
ocHawéH [3Y, 13 kotopbix 10 WTYK Hy>Kaa-
I0TCA B PEMOHTE. Aanee AMHUS MEePEXOAUT Ha
AEPEBSHHbIE OMOpbl C OETOHHLIMM aHKEPamM,
MOCAE YEero HauYMHAETCS Y4YacTOK MOAHOCTbIO
Ha AePEBAHHLIX OMopax, KOTOPbIM € 289 onopsb!
NePEXOAMT Ha UCKAIOYUTEALHO BETOHHbIE OMo-
pbl A0 camor KambitueHkn. CyMmapHbii yuepo
>KMBOTHOMY MMpY oueHuBaeTcs B 34 840 py-
6aeit. TaoTHOCTL rMbeAm nTuu — 0,67 OC/KM.
[MpropUTET NMOAHOMO OCHaLLEeHUs AMHUK [13Y
— cpeannit. ToAHbIM nepedeHs onop, Tpedyto-
LUMX OCHaLLeHns nAn pemoHrTa 3Y nepeunc-
A€HbI B NPUAOXKEHUM 179,

6. Pybuosckmi palioH AATaiicKoro Kpas

MposepeH HeGoAbLoi ydacTok 1O ADIT,
MAYLLIMIA BAOAb aBTOMOOMALHOM Tpacchl A322
13 noc. 3apHuua B CTopoHy PyGLoOBCKa, aAK-
HOM B 2 kM. OTMeYeHbl OCTaHKM 9 NTULL — TPEX
CKBOPLIOB 1 6 BpaHOBbIX. CyMMapHbIN yLuepo —
24 120 py6Aer, NAOTHOCTb rnbean — 4,5 oc/kMm.
[MpropuTteT ocHallerns I3Y — cpeannii.

7. YraoBckuii paioH AATalckoro kpas.
B YraoBckom parioHe ObIAO MpOBepeHo
28,5 kM ADI1 Ha GeToHHBIX onopax. B pam-

ed Imperial Eagles (Red List of Russia) and a
Goshawk. Besides these raptors, 8 dead Mag-
pies, a Carrion Crow and a Black Grouse were
found on the line. In the village Beryozovo,
17 poles are equipped with BPDs, 4 of them
needs to be repaired. As usual, push-brace
poles (n=5 in the section with BPDs) were
missed while installing BPSs and got no pro-
tection for birds. Total damage to the wildlife
caused by this line in 2022 is estimated as
579 520 rubles (87 500 or €6 950). Density
of bird mortality is 1.44 ind. per 1 km. We
consider the retrofitting of this line with BPDs
as a priority task for the power grid company,
especially in the area where a pair of Impe-
rial Eagles were found dead. Eagles died on
the neighboring poles within one month; both
were adults.

The same power line was inspected in au-
tumn 2009 and 6 dead birds were found. Bird
mortality density in 2009 was 0.76 ind. per
1 km. Unfortunately, a complete retrofitting
of the line with BPDs was not accomplished,
which led to the continued death of endan-
gered species.

5. Petropavlovsk district of Altai Kray

In Petropavlovsk district a line stretching
from the village Alekseevka to the village Ka-
myshenka was inspected. Inspection was car-
ried out in the open habitat where the line is
not stretching along a forest shelter-belt (from
1t to 340" utility pole). We revealed 118 dan-
gerous poles than caused death of 13 corvids
(Carrion Crows and Rooks Corvus frugilegus).
A section from the pole No. 40 to No. 92 is
equipped with BPDs, 10 of which needs to
be repaired. Next, line switches to wooden
supports with concrete push-brace poles, af-
ter which a section of the line with wooden
poles begins, and after pole No. 289 it turns
into a section with concrete poles only. The
damage to the wildlife on the line is 34 840
rubles (8450 or €420). Density of dead birds is
0.67 ind per 1 km. Priority for full retrofitting
with BPDs is medium. All utility poles requir-
ing installation or reparation of BPDs are listed
in the Appendix 1.

6. Rubtsovsk district of Altai Kray

A short section of of 2 km length that is
stretching along A322 highway from the vil-
lage Zarnitsa to city Rubtsovsk was inspected.
Nine dead birds were recorded — 3 Starlings
(Sturnus vulgaris) and 6 corvids. The dam-
age caused by their death is equal to 24 120
rubles ($310 or €290), density of dead birds
— 4.5 ind. per 1 km. Priority for retrofitting —
medium.
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Kax Tekyllei npoBepkn ObIAO 3anAaHMpo-
BaHO OUEHMTb HaAM4Me, OMacHOCTb U MAOT-
HOCTb MTMLEONACHBIX AMHWUIA B paiOHe, AAS
MOCAEAYIOLLEro MAaHMpoBaHus paboT. 3a 2
AHS ObIAM BbLIMOAHEH OCMOTP AMHWIA BAOAbL
Tpaccel K-21 Kpyraoe — Aantes Aor — To-
noabHoe. Ao AanteBa /Aora AMHMM MAYT Ha
AEPEBAHHBIX OMOpPax, B KOTOPLIX Yrpo3y AAs
XKM3HM XKMBOTHBIX NMPEACTABASIOT TOAbKO aH-
KEepHble OMOpbl C AMHENHBLIMU Pa3beAuHUTE-
ASIMU. MIMEHHO NOA 4 TakMMKM onopamu, Ha
npoTskeHnn 31 KM Aoporu, ObiAM HaliAEHb
OCTaHKM 4 BPaHOBbLIX MTUL, FOAY0S 1 GeAkm
(puc. 11). B TabA. T 3TM HaxOAKM ykaszaHbl B
KaTeropum «npoUmne AMHUm.

Camoii onacHoOM AMHMEN B paiioHe OKasa-
Aacb KopoTtkas, B 500 M, AMHKS, Mayllas M3
cena [lepBble KOPOCTEAM K BbILIKE COTOBOWM
cBsi3n (AMHMaA Ne 23). Ha eé 11 onopax norn6-
AM 7 MTWL, BKAIOYast CM30BOPOHKY (KpacHast
KHura PO®), KopLuyHa, nycreAbry n 4 COpoku.
Ywepb >XMBOTHOMY MMpy cocTaBuA 64 320
pyOAei, NAOTHOCTb rMOeAM NTUU COCTaBMAA
14 oc./KM. AVHUSI UMEET BLICOKMI NpuopUTeT
B ocHaLueHun [13Y, Tem Boaee UTO coceaHss
oTnaika npoaoxeHa Ha CUIT-3, n obe oHu
OTMamBaloTC OT YCAOBHO-OE30MacHoW aepe-
BAHHOW AUHUN.

Aanee K 10ry Ha4aAMCb NPOTSHKEHHbIE y4aCT-
kn ADI'T Ha 6eToHHBIX ornopax. C noacTaHumnm
AanteBa Aora B I0)KHOM M B BOCTOYHOM Ha-

NMpaBAE€HMSX B CTOPOHY rpaHMubl C Kasax-
CTQHOM BbIXOASIT ABE AMHWMW, MOAHOCTbIO Ha
GeTOHHbIX onopax 6e3 3aLUMTbl, KOTOpble Ts-
HYTCS Yepe3 OTKpPbITYIO cTerb. MIMeHHO Takoe
coueTaHne (pakTOpPOB AEAAET AMHWMM Hanbo-
Aee onacHbiMU AAs NTul. Obe AMHuKM No 24
1 Ne 25 OblAM TLIATeAbHO OCMOTpPeHb! (TabA.

7. Uglovskiy district of Altai Kray

In the Uglovskiy district a total of 28.5 km
of power lines with concrete utility poles were
inspected. Within the frames of the present
work, we aimed to evaluate the presence and
the density of dangerous power lines in the dis-
trict to plan the future inspections. In 2 days,
power lines stretching along K-21 highway
from the village Krugloye to the village Topol-
noy via Laptev Log settlement were surveyed.
Power lines between Krugloye and Laptev Log
are supported by wooden poles and only single
poles with line disconnectors pose a danger to
the wildlife. Under that type of utility poles, we
found remains of 4 corvids, a Rock Dove and a
Red Squirrel (Sciurus vulgaris) (Fig. 11) along 31
km of the highway. In the Table 1 these utility
poles are listed in the category “other lines”.

The most dangerous line in the district was
found near the village The First Corncrakes. It
is a short line No. 23, 500 m length, energiz-
ing cell tower. Its 11 concrete utility poles killed
7 birds including European Roller (Red List of
Russia), Black Kite, Common Kestrel and 4
Magpies. The damage to the wildlife is 64 320
rubles ($830 or €770), the density of dead birds
is 14 ind. per 1 km. Line got a high priority for
retrofitting with BPDs, especially since it is the
only dangerous line in the area — neighboring
side-line is built with SIW-3, and both originate
from a line with wooden utility poles.

Further south, an extended sections of
power lines with concrete utility poles be-
gan. From Laptev Log in the direction of
Kazakhstan border to the east and south
two lines with concrete poles with no pro-
tection for birds are stretching through the
steppe. This combination of factors makes

Puc. 11. OctaHkm 6eAku MoA AepeBsHHOM aHKePHO# Oropoii C AMHeNHbIM pa3beanHuTerem. Doto E. LLnaiisep.

Fig. 11. Squirrel remains at the foot of the wooden utility pole with unprotected line disconnector. Photos by E. Shnayder.
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Taba. 5. AunHnm Ha 6€TOHHBIX 0ropax, OCMOTPeHHbIe B 2022 roay B YIAOBCKOM paioHe.

Table 5. Lines on concrete poles inspected in the Uglovskiy district in 2022.

Ne B N onop u3 MaoTHOCTL

KaAacTpoBoOM AAnHa, oeroHa* mbGeAab  rMdeAmn, oc/km

KapTe KM N of ntuu, oc. Density of bird

Cadastral Aokaums Hauano KoHeu Length, concrete N of dead casualties, ind/

Ne number Location Start End km poles* birds km

23 34-2 IMNepsble KopocTtean N51.2246 N51.2220 0.5 11 7 14.00
The First Corncrakes E80.3245 EB80.3310

24 46-3 Aantes Aor — HaymoBka N51.0690 N51.0299 16.6 186 41 2.47
Laptev Log — Naumovka £E80.1968 [E80.4444

25 46-5 Aantes Aor — beAeHbKoe N51.0690 N50.9860 10 218 49 4.90
Laptev Log — Belenkoye E80.1968 E80.1347

26 55-4 TonoabHoe — rpanmua c K3 N50.9420 N50.9357 1.4 20%* 12 8.57
Topolnoye — border with KZ  E80.1105 E80.1152

Mpumeuanns / Notes:
* € yuéTom oTnaek oT 0cHOBHOW AnHMK / including short side-lines outgoing from the main one;
** AMHWMSI OCMOTPEHA He MOAHOCTBIO — TOAbKO nepBble 30 onop / the line has not been fully inspected — only first 30 poles.

5). Ewé oaHa BbiSBAEGHHAS AMHMS Ha OETOH-
HbIX OMOpax C OTMNaikamMu HaxXOAMAACh B He-
MOCPEACTBEHHON BAM30CTH OT rOCYAapPCTBEH-
HOW IpaHMLbl U BbIXOAMAA M3 C. TOMoAbHOE B
cTopoHy KasaxcraHa (Ne 26). Ha Helt Obiam
nposepeHbl TOALKO nepsbie 30 onop, BHe Ns-
TUKMAOMETPOBOM MPUIPaHNUHYHO 30HbI.

Ha Bcex Tpéx AMHMAX ObiAa OTMEYeHa Bbl-
COKast NMAOTHOCTb MMOEAM CUHAHTPOMHbLIX MTHLL
— BOPOH, COPOK, FaAOK, CKBOPLIOB M roAyOei,
OAHAKO MPAaKTUHYECKM HE OTMEYeHO rmbem
XMLLHbIX NTULL (3 MycTeAbrn, 2 KoplayHa 13 102
norMbLIMX nepHaTtbix). Taioke He OTMEHEHO HK
OAHOrO MOrUOLLEro KPaCHOKHMXKHOTO  BMAQ.
CymmapHbiii yLiepO >KMBOTHOMY MUPY OT TPEX
AMHMIA cocTaBuA 322 560 py6. Mbl pexomeH-
AyeMm 3T AMHMM K ocHalleHuio [13Y, oaHako
B AATalckoM Kpae A0 Cux Mop COXpaHsioTcs
Bonee MPUOPUTETHBIE YHaCTKM AAS MEPeoCHa-
LieHns, yem 3Tn. Hanpumep, anHmna Ne 23 B
YraoBckom paiore (Iepsbie KopocTean — co-
ToBas Bbilka), Ne20 B CorOHeLLeHCKOM paiio-
He (yuacTok AtoTaeso-bepés3oso), B MamMoHTOB-
cKkom (ysactok PomaHoBo-Mopmbiln), Nocne-
AMXMHCKOM (ydacTok a/a K-20 — KoTasipoBka)
(LHaiaep, 2021). Tem He mMeHee, ocHalLeHMe
MO ADIT YraoBCKOro paiioHa Takyke AOAXKHO
ObITb BLINOAHEHO M NMPOBEPKM B paioHe OyAyT
NpoAoAKaThC. [MoAHBIN nepedeHs onop, Tpe-
Oytowmx ocHalleHns [M3Y B YraoBckom pano-
He, BbIIBAEHHbIE B X0Ae npoBepkn 2022 roaa,
nepeuncaeHsbl B MpuaoxeHmn 1.

BbiBOABI

3a Bpems nposepki oceHbio 2022 roaa 419
kv ADI B Pecnybanke AATai u AATalicKOM
Kpae ObiA0 HaviaeHo 211 normbuumx nTuL.
MakcrmanbHas NpOTSXKEHHOCTL AMHMIA Obira
nposepeHa B YcTb-KaHckom paioHe — 257

the line the most dangerous for birds. Both
lines No. 24 and No. 25 were thorough-
ly inspected (Table 5). Another line with
concrete poles with few side-lines was re-
vealed near the state border in the village
Topolnoye (No. 26) and wasn’t inspected
completely. We have checked only first 30
poles outside the 5 km border secure area.
On all three lines, a high density of death of
synanthropic bird species — Crows, Magpies,
Jackdaws (Coloeus monedula), Starlings, and
Doves was noted. But there were only a few
dead raptors — 3 Kestrels and 2 Black Kites out
of 102 dead birds in total. Also, no endangered
species was found dead. The total damage to
the wildlife caused by those three power lines
is 322,560 rubles ($4,200 or €3,900). We rec-
ommend those lines for an early retrofitting
with BPDs, however, there are other power
lines in the Altai Kray that got higher priority.
For example, the line No. 23 in Uglovsk dis-
trict (at the First Corncrakes village), line No.
20 in Soloneshnoye district (between Lutaevo
and Beryozovo villages), line in Mamontovo
district (between Romanovo and Mormishi vil-
lages) (see Shnayder, 2021) and in Pospelikha
district (between Kotlyarovka village and K-20
highway) (Shnayder, 2021). However, the up-
grading of power lines with bird protection in
the Uglovsk district should be done in full, as
in other districts, and our inspections will be
continued. Full list of utility poles requiring in-
stallation of BPDs is present in Appendix 1%.

Conclusions

In autumn of 2022, we covered 419 km of
power lines in the Altai Republic and Altai Kray
with inspections and found a total of 211 dead
birds. The maximum length of power lines was
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KM, HalAaeHO 56 norndLumx NTmL. MakcuManb-
Hasi MAOTHOCTb MOrMOLLMX MTUL BCTpeYeHa B
YTrAOBCKOM paioHe — 116 Tpynos Ha 28,5 KM.

B Ycrb-KaHnckom, CoAoHeLLIeHCKOM M YTAOB-
CKOM paioHax BbISIBA€HbI YHaCTKM Ha 6 AMHMSX
(TabA. 6), MMeloLLMe NOBbLILLEHHYIO MAOTHOCTb
rmbeAn NTUU M CTaBLIMX MPUYMHON rnbeAm
KPACHOKHM)KHBIX BMAOB, KOTOpble TpebyioT
ckopeiwero ocHalenus [13Y. Ha aTux AMHm-
sx norndban 1 6arobaH, 4 OpAa-MOMMABHMKA,
3 0pAa, HEOMpeAeAEHHBIX A0 BMAA (KOCTHbIE
ocTaHkn) u 1 cn3oBopoHka. CyMmapHas AAK-
Ha 3TUX BbICOKOMPUOPUTETHbIX Y4aCcTKOB CO-
craBasieT Bcero 60 kM (14% o1 obLuei AAUHDI
MPOBEPKM), HO MMEHHO Ha HWUX MPUXOAUTCS
89% oT obLueii cymMbl yLlepba XMBOTHOMY
MUPY, KOTOpPbIA HaHeCAM ocMOTpeHHble ADIT
(3 982 240 pybneit 3 4 463 840 pybaei).
TpucTa NATLAECAT CeMb OMOP Ha 3TUX AUHUSAX
TpebyeT ocHawenunsa [N3Y u ewe 44 onopbl —
PEMOHTa y>Ke YCTaHOBACHHBIX YCTPOUCTB, YTO-
Obl AMKBMAMPOBATb BbISBACHHYIO YrpO3y.

Mo NpnBAM3NTEALHOW OLEeHKe 3aTpaThbl Ha
npuobpeTermne 3Y ard NOAHOTO nepeocHa-
LLUEHNUS YKa3aHHBLIX AMHWMIA C 3aKPbITUEM AM-
HEMHbIX PasbeAMHUTEAEH, COCTaBUT Nopsaka
1 750 000 pybaei (no nparc-AncTy IKo-
HUOKP?!, arttectat INMAO «Poccetu» Neol3-
197/22 01 29.09.2022), uto GoAee, 4em B ABa
pasa MeHblle, Y4emM KomneHcaums yuiepoa,
HaHECEHHOro MpUpPoAe 3TUMK  ydacTKamm
Al 32 OAMH AETHE-OCEHHWI CEe30H.

inspected in the Ust-Kan district of the Altai Re-
public — 257 km, 56 dead birds were found.
Maximum density of dead birds was revealed
in the Uglovsk district of Altai Kray — 116 dead
birds along 28.5 km of power lines.

In the Ust-Kan, Soloneshnoye and Uglovs-
kiy districts we revealed 6 power lines with
the increased number of dead birds includ-
ing endangered species, which required the
most urgent retrofitting with BPDs (Table 6).
Those lines caused death of 1 Saker Falcon,
4 Imperial Eagles, 3 Eagles of unknows spe-
cies (bones), and 1 Roller. The total length
of these lines is only 60 km (14% from the
total length of inspected lines), but these
very lines caused 89% of total damage to
the wildlife in economic terms (3 982,240
rubles out of 4 463,840 rubles). To elimi-
nate the identified threat, 357 poles of these
lines are needed to be equipped with BPDs
and 44 poles are need already installed
BPDs to be repaired.

According to a rough estimate, the cost
of purchasing a full set of BPDs including
special ones for line disconnectors for the
complete retrofitting of these 6 lines will
amount to 1 750,000 rubles (according to
a price-list of ECONIOKR?" SJSC “Rosseti”
certificate Ne 13-197/22 from 29.09.2022),
which is more than two times less than the
compensation for the damage caused to the
wildlife during one summer-autumn season.

Taba. 6. BricokonpuoputeTHbie ydactku [10 ADI, koTopbie HEOOX0AMMO B repByio odepeAb 0CHacTuTL [13Y, BbiiBAEHHbIe BO Bpemsi OCeHHe
nposepku 2022 roaa. KoopanHatsl [10 onop Ha yka3aHHbIX y4acTkax cMm. B [puroxermm 17,

Table 6. High priority parts of inspected power lines urgently required retrofitting with BPDs revealed during inspection in 2022. Coordinates of
dangerous poles are given in the online Appendix 1.

Ne s N MO onop 6e3 B TOoM uncae N onop c M3Y, ¢
KaAaCTpOBO# n3y cAP He0oD0X0AUMOCTbIO
Kapre N of unsafe including pemonrta N3y
Cadastral lMpuopHTeTHLIN y4UacToK poles with no poles with N of poles with BPDs
No number Priority part of the line BPDs LD requiring repair service
9 54 C 45 no 160 onopesl € oTNaikamu 42 6 40
From pole No45 to No160 including side-lines
15 28-3 C 1 no 97 onopel ¢ oTnankamu 34 3 0
From pole No1 to No97 including side-lines
18 28-12 Co 131 no 220 onopsl € 0TNaikamu 142 6 0
From pole No131 to No220 including side-lines
19 48-3 C 85 no 88 onopsl / From pole No85 to No88 4 1 0
20 45-1 C 537 no 680 onopel 124 0
From pole No537 to No680
23 34-2 C 0 no 10 onopsl / From pole NoO to No10 11 1 0

Bcero / Total

357 onop / poles

17 AP / LDs 44 onopsl / poles

MpuHsaTbie cokpawenus / Abbreviations:
MO - nTuueonacHas onopa, M3Y — nTuue3awmTHOE YCTPOICTBO, AP — AMHeliHbIl pasbeanHuTeAb / BPD — bird protection device,
LD - line disconnector.

2 http://birdprotect.ru
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PekomeHAaumn

Ars obecneyeHns 6HezonacHoCTM  0Ob-
€KTOB >KMBOTHOIO MMpa Mpu 3KCMAyaTaumnm
AJI1, B cooTBeTCTBUM C TpebOBaHMAMM CTa-
Tbk 28 DeaeparbHOro 3akoHa ot 24.04.1995
N 52-O3 (pea. ot 11.06.2021) «O *xunBOT-
HOM MMpe» (C M3M. M AOM., BCTYM. B CMAY C
01.08.2021) HEOOXOAMMO WCKAIOYMTL BO3-
MOXHOCTb  TMOeAM NTUL  BCAGACTBME WX
KOHTaKTa C HEWM30AMPOBAHHLIMKM YaCTAMM
3AEKTPOOOOPYAOBAHMSA. AAS ITOMO BO3MOXK-
HO OCHalleHue cyuwectsylomx 6-10 kB
ADIT Ha 6eTOHHbIX Onopax CO LUTbIPEBbLIMK
M30AATOPaMM  CMELMAAbHBIMW MTULIe3ALLINT-
HbIMM YCTPOMCTBAMM M30AMPYIOLLEro Tuna.
[Npu npoekTrpoBaHmn HOBbLIX 610 KB AMHMI
obecneuntb 6e30MacHOCTb XKMBOTHBIX BO3-
MOXXHO AMDO MCMOAL30BaHMEM M30AMPOBAH-
Horo nposoaa CUI1-3, AnBO NoABECHbIX M30-
ASITOPOB, AMOO A€pPEBSAHHbLIX Oe3TPaBepPCHbIX
onop. AvHelHble Pa3sbeAMHUTEAN Ha ornopax
Takke HEeOOXOAMMO M30AMPOBaTb, YTO BO3-
MOXXHO AMDO 3aMEHOM OFOAEHHbIX NMPOBOAOB
Ha M30AMPOBaHHbIE, AMDO MCMOAb3YS Creum-
anbHble [13Y, paspaboTaHHbIe AAS M30AALMM
AMHENHBIX pasbeAnHUTeAen. Takke BO3MOXK-
HO coyeTanue [13Y pa3anuHoro TMna — u3o-
AMPYIOLLIETO, aHTUMPUCAAOYHOIO M HACECTHO-
ro (TOCT P 70399-2022). [NpuopnteTHOCTb
AMHWIA, OCMOTPEHHBIX OoceHblo 2022 roaa, K
ocHaweHmio N3Y ykasaHa B TabA. 1, koOpAK-
HaTbl NTULIEONACHBIX OMOp / y4acTKOB, BCTpe-
YEHHbIX BO BPEeMS NMPOBEPKM yKasaHbl B OH-
AaiiH npuaoxkeHnn 17, Takoke pekomeHayem
00paTUTLCA K MaTeprasam nposepok 2021 r. B
AnTarickom kpae (LLnaiaep, 2021), rae Toxe
OblAM BbISIBAEHbI AUHWUM C BbICOKOW HEODXOAM-
MOCTbIO OcHatueHns [13Y.

3akAlouenue

Mudpopmaums o ntuueonacHsix AJIM noa-
rOTOBAEHA AASI Mepeaaymn cooCTBeHHMKy ADI
MAO «Poccetn Cnbupwm». Poccuiickas ceTb
M3yYEHMSt M OXPaHbl MepHaTLIX XMLIHWMKOB
roToBa K COTPYAHMYECTBY M OKa3aHMIO MNOMO-
LUK B BLIIBAGHMM M NPUOPUTE3ALIMM NTULIEO-
nacHbix ADI. Haaeemcs, 4TO ynpasasioLlas
KOMMaHWUs  BbIPA3UT  3aMHTEPECOBAHHOCTb
B obecneyeHnn 06€30MaCHOCTM >KMBOTHO-
ro MMpa Ha MOABEAOMCTBEHHbIX O0ObeKTax M
CTaHeT peLluaTb BONPOC obecnedeHns AMHUIA
M3Y paumnoHaAbHO M 3dpPeKTUBHO.

®uHaHCcMpoBaHue

AanHas paboTa BbIMOAHEHA B pamKax npo-
rpammbl POCCHIACKOM CETM M3YyYeHUs 1 OX-
paHbl NEPHATbIX XMULLHUKOB MPKU MOAAEPIKKE
OO0 «CHBUPCKMIT IKOAOTMHECKMIA LLIEHTP» M
Antae-CasHckoro otaeaenns WWF Poccun

Recommendations

To ensure the safety of wildlife during
the operation of electrical grid infrastruc-
ture as prescribed by clause 28 of the
Federal Law on Wildlife N 52-®3 from
24.04.1995 (in edition from 11.06.2021)
it is required to exclude any possibility of
death of a bird from electric shock, which
can happen if a bird comes into contact
with exposed parts of electrical equip-
ment. Retrofitting of existing dangerous
6-35 kV power lines with bird-protection
devices of insulating type is considered as
a solution. New lines should be designed
with bird safety in mind, which can be
achieved by using isolated wire, suspen-
sion insulators, wooden poles or BPDs.
Line disconnectors should also be insulat-
ed either by the replacement of bare wire
with insulated one or by using specially
designed BPDs for line disconnectors. A
combination of BPDs of different types
— insulating, antiperching and roosting
(classification by governmental technical
standard TOCT P 70399-2022) could also
be considered as a solution.

The order of priority of inspected lines for
retrofitting with BPDs is indicated in Table 1.
Coordinates of dangerous poles/sections re-
vealed during inspection are listed in the on-
line Appendix 1. We also recommend refer-
ring to the results of the 2021 inspections in
Altai Kray (Shnayder, 2021), where a number
of lines with a high priority for retrofitting were
described.

Conclusion

The information on bird-dangerous power
lines is prepared for transfer to the power
lines owner SJSC “Rosseti Siberia”. Russian
Raptor Research and Conservation Network
is ready to cooperate and assist in identifying
and prioritizing bird-dangerous power lines.
We hope that the management company will
express an interest in ensuring the safety of
the wildlife on subordinate facilities and will
begin to resolve the issue of providing power
lines with bird protection devices rationally
and efficiently.

Funding

This work was carried out within the
framework of the program of the Russian
network for the study and protection of rap-
tors with the support of the Sibecocenter
LLC and the Altai-Sayan branch of WWF
Russia at the expense of the World Around
You Foundation of the Siberian Wellness
Corporation.



Raptor Conservation

Raptors Conservation 2022, 45 31

Ha cpeactBa cpoHaa «Mup Bokpyr TeGsi» kopriopaumu
Siberian Wellness.

Autepartypa / References

Mudpasiums 8 Poccun. 2022. [In ation in Russia. 2022.] URL:
https://xn----ctbjnaatncev9av3a8f8b.xn--p1ai Aata obpatleHms:
20.12.2022.

Kapsikun M.B. Pe3yAbTaTbl MOHUTOPMHIA MOMyASILMK CPUAKHA
B AGHTOUHbIX Oopax AATaickoro kpas, Poccus. — MNepHaTble xuLu-
HUKM 1 1x oxpaHa. 2014. Ne 29. C. 77-92. [Karyakin I.V. Moni-
toring Results of the Eagle Owl Population in the Strip-shaped Pine
Forests in the Altai Kray, Russia. — Raptors Conservation. 2014. 29:
77-92.1 DOI: 10.19074/1814-8654-2014-29-77-92 URL: http://
rrren.ru/ru/archives/25722 Aata obpatuenus: 20.12.2022.

Kapsiknn M.B., Hukonerko 3.1 PesyabTaTbl npoekTa no Bblae-
AEHMIO 30H 0CODOM OXpaHbl B TPEx OOPOBbIX 3aKa3HMKax AATaid-
CKOrO Kpasi Ha OCHOBaHMM AAHHbIX MOHWUTOPMHIA MECT FHe3A0Ba-
HUS MepHaTbIX XMLIHWKOB, Poccns. — [NepHaTbie XULLHUKK 11X
oxpaHa. 2015. Ne 31. C. 75-102. [Karyakin 1.V., Nikolenko E.G.
The Results of the Project on Creation of Special Protection
Zones in Pine Forests of the Altai Kray Based on Data from the
Long-term Monitoring of Raptors’ Nesting Sites, Russia. — Rap-
tors Conservation. 2015. 31: 75-102.] DOI: 10.19074/1814-
8654-2015-31-75-102 URL: http://rrren.ru/ru/archives/26098
Aata obpatuenus: 20.12.2022.

Kapsiknn U.B., Hukoaenko D.I., Baxxos C.B., bekmaHcy-
pos P.X. TnbeAb nepHaTtbix XMLLHUKOB Ha ADIT Ha AATae: pe3yAb-
TaTbl nccaeaoBaHmii 2009 roaa, Pocena. — NepHaTtble XMLLIHMKK 1
nx oxpara. 2009. Ne 16. C. 45-64. [Karyakin I.V., Nikolenko E.G.,
Vazhov S.V., Bekmansurov R.H. Raptor Electrocution in the Altai
Region: Results of Surveys in 2009, Russia. — Raptors Conserva-
tion. 2009. 16: 45-64.] URL: http://rrren.ru/ru/archives/19496
Aata obpawienns: 20.12.2022.

Kapsikmun M.B., Hukonerko 3.1, Baxxos C.B., bekmaHcypos P.X.
MT1ueoxpaHHbIe MEpOMNpPUATUS Ha AMHMSX dAEKTporepeAaun B
AATalckoM Kpae n Pecrniybanke AATal M MX BKAQA B COXpaHeHue
MOMYyASILMK CTEMHOrO opAa Ha AaTae, Poccus. — NepHatble xuiu-
HUKM 1 ux oxpaHa. 2013. Ne 26. C. 44-60. [Karyakin I.V., Niko-
lenko E.G., Vazhov S.V., Bekmansurov R.H. Activities on Bird Pro-
tection from Electrocution on Power Lines in the Altai Kray and the
Republic of Altai and their In uence on Conservation of the Steppe
Eagle Population in Altai, Russia. — Raptors Conservation. 2013. 26:
44-60.] URL: http://rrren.ru/ru/archives/19585 Aata obpatieHust:
20.12.2022.

Kapskun 1.B., Hukonenko D.I'., LLHaiiaep E.I1. PesyabTatbl
MOHUTOpMHIa nonyAsumn 6arobaHa B Artae-CasiHCKOM permo-
He B 2014 roay, Poccus. — lNepHaTble XMLLHUKM M MX OXpaHa.
2014. Ne 29. C. 58-76. [Karyakin 1.V., Nikolenko E.G., Shnay-
der E.P. Results of Monitoring of the Saker Falcon Population
in the Altai-Sayan Region in 2014, Russia. — Raptors Conserva-
tion. 2014. 29: 58-76.] DOI: 10.19074/1814-8654-2014-29-
58-76 URL: http://rrren.ru/archives/25729 Aata obGpatueHus:
20.12.2022.

Kapsikin M1.B., Hukonenko 3.1, LLnaviaep E.T1., 3uneBny A.C.,
[Myankosa I'M., baptowyk K., Xopsat M., IOxaw T., ArababsH K.,
AHapeetikoa H.I'. PesyasTatbl GPS/GSM-TpekuHra I0BEHUABHbIX
CTenHbIX OpAOB 13 Poccun n KasaxcraHa. — lNepHaTbie XMLHWKM
1 ux oxpaHa. 2019. Ne 39. C. 71-227. [Karyakin I.V., Niko-
lenko E.G., Shnayder E.P., Zinevich L.S., Pulikova G.I., Bartoszuk K.,
Horvath M., Juhasz T., Aghababyan K., Andreenkova N.G. Results
of the GPS/GSM-Tracking of Juvenile Steppe Eagles from Russia and
Kazakhstan. — Raptors Conservation. 2019. 39: 71-227.] DOI:
10.19074/1814-8654-2019-39-71-227 URL: http://rrren.ru/ru/ar-
chives/33119 Aata obpatuenus: 20.12.2022.

Kapsknn M.B., CmeasiHckmin M.3., bakka C.B., I'pabos-
cknit M.A., Poiberko A.B., Eroposa A.B. KpynHele nepHatbie
XMLIHUKM AATACKOrO Kpas. — [epHaTbie XMLLHMKM 1 MX OXpaHa.
2005. Ne 3. C. 28-51. [Karyakin I.V., Smelansky LE., Bakka S.V.,
Grabovsky M.A., Rybenko A.V., Egorova A.V. The Raptors in the
Altai Kray. — Raptors Conservation. 2005. 3: 28-51.] URL: http://
rrren.ru/en/archives/31422 Aata obpatuenus: 20.12.2022.

Manosuuko A.B., Hymepos A.A. Cusosoporka Coracias gar-
rulus (Linnaeus, 1758). — KpacHas kHura Poccuiickoii Meaepa-
unmn, Tom «KusotHble» / A.C. MaBroB, A.M. Amupxaros, B.B.
PoxxHoB Pea. 2-oe usaaHue. M.: OIBY «BHMM Dkororusy,
2021. C. 787-789. [Malovichko L.V., Numerov A.D. Roller
Coracias garrulus (Linnaeus, 1758). — Red Data Book of the
Russian Federation, vol. “Animals”, 2" edition / D.S. Pavlov,
A.M. Amirkhanov, V.V. Rozhnov (Eds.). Moscow: All-Russian
Scienti ¢ Research Institute for Environmental Protection, 2021:
787-789. (in Russian).]

MeToanka ncumcaeHust pasmepa Bpeaa, NMPUUMHEHHOTO 00b-
eKTam >KMBOTHOrO MMpa, 3aHecéHHbIM B KpacHyio kHury PO,
a TaKkxKe WHbIM OBbeKTam >KMBOTHOrO MMpa, He OTHOCSILLMMCS
K oBbeKkTam OXOTbl U PbIBOAOBCTBA M CpeAe MX ODWTaHWS OT
28.04.2008 Ne 107 ¢ nameHeHusmm ot 12.12.2012 Ne 429. [The
Methodology for Estimating the Level of Damage Caused to Spe-
cies Listed in the Red Data Book of Russian Federation, as Well
as to Non-Game Species and their Habitats (Approved by decree
of the Ministry of Natural Resources of Russia from 28/04/2008
No. 107 as amended on 12.12.2012 No. 429.) (in Russian).] URL:
https://base.garant.ru/12161284/53f89421bbdaf741eb2d1ecc4d
db4c33 Aara obpatuenns: 20.12.2022.

MeToanka wmcuMcAeHMs pasmepa  BpeAa, MPUHUHEHHOTO
OXOTHMYbMM pecypcam oT 08.12.2011 Ne 948, c smeHeHnamm
oT 22.07.2013 Ne 252 1 17.11.2017 Ne 612. [The Methodol-
ogy for Estimating the Level of Damage Caused to Game Spe-
cies (Approved by decree of the Ministry of Natural Resources
of Russia from 08/04/2008 No. 107 as amended on 22/07/2013
No. 252 and 17/11/2017 No. 612.) (in Russian).] URL: http://
base.garant.ru/70132926 Aata ob6patuenns: 20.12.2022.

Hukonenko 3.I., Kapskmun M.B. TMtnubl n ADI B AaTae-
CasiHcKoM pervoHe: maclutab npoGAeMbl M MyTH peLLeHus.
— lNepHaTble xMwHMKKM 1 nx oxpaHa. 2012. Ne 24. C. 88-97.
[Nikolenko E.G., Karyakin 1.V. Birds and Power Lines in the Altai-
Sayan Region: The Scale of the Problem and Ways to Address
it. — Raptors Conservation. 2012. 24: 88-97.] URL: http://rrrcn.
ru/ru/archives/12326 Aata obpatuenus: 20.12.2022.

®eaepanbHbiii 3akoH OoT 24.04.1995 N 52-®3 (pea. oT
11.06.2021) «O XMBOTHOM Mupe» (C M3M. M AOM., BCTYM. B
cnay ¢ 01.08.2021). [Federal Law of the Russian Federation on
Wildlife No. 52-FZ of 24.04.1995 (edited on 11.06.2011) with
amendments]. URL http://www.consultant.ru/document/cons_
doc_LAW_6542/ Aata obpatuenus: 20.12.2022

Linavisep E.l1., Hukorenko D.I., Kapsikun M.B. Tubeab ntuu
Ha ADI1 B Xakacum (Poccuns) B 2020 roay. — MNepHatble XULLHK-
ku 1 ux oxpana. 2020. Ne 41. C. 26-63. [Shnayder E.P., Niko-
lenko E.G., Karyakin I.V. Electrocutions of Bids on Power Lines
in the Khakassia Republic, Russia, in 2020. — Raptors Conserva-
tion. 2020. 41: 26-63.] DOI: 10.19074/1814-8654-2020-41-
26-63 URL: http://rrren.ru/en/archives/33844 Aata obpatuerus
20.12.2022.

LInarviaep E.IT. Tnbeab ntuu Ha ADIT B AaTalickom kpae (Poc-
cns) B 2021 roay. —NepHartble XMHWKM M nx oxpara. 2021. Ne 43.
C. 42-68. [Shnayder E.P. Electrocutions of Bids on Power Lines
in the Altai Kray (Russia) in 2021. — Raptors Conservation. 2021.
43: 42-68.] DOI: 10.19074/1814-8654-2021-43-42-68 URL:
http://rrren.ru/en/archives/34343 Aata o6patuenms 20.12.2022.


https://xn----ctbjnaatncev9av3a8f8b.xn--p1ai
http://rrrcn.ru/ru/archives/25722
http://rrrcn.ru/ru/archives/25722
http://rrrcn.ru/ru/archives/26098
http://rrrcn.ru/ru/archives/19496
http://rrrcn.ru/ru/archives/19585
http://rrrcn.ru/archives/25729
http://rrrcn.ru/ru/archives/33119
http://rrrcn.ru/ru/archives/33119
http://rrrcn.ru/en/archives/31422
http://rrrcn.ru/en/archives/31422
https://base.garant.ru/12161284/53f89421bbdaf741eb2d1ecc4ddb4c33
https://base.garant.ru/12161284/53f89421bbdaf741eb2d1ecc4ddb4c33
http://base.garant.ru/70132926
http://base.garant.ru/70132926
http://rrrcn.ru/ru/archives/12326
http://rrrcn.ru/ru/archives/12326
http://www.consultant.ru/document/cons_doc_LAW_6542/
http://www.consultant.ru/document/cons_doc_LAW_6542/
http://rrrcn.ru/en/archives/33844
http://rrrcn.ru/en/archives/34343

	_Hlk130497442

