PaanauyvoHHana 6e3onacHOCTb npun BbiBOoAEe U3 aKkcnayartayum 06bEeKToB fsAepHoro Hacinegusa

DOI: 10.21514/1998-426X-2024-17-2-117-127
Y/IK: 614.876(470.21)
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TocynapcTBeHHbBI HaydHbIi 1IeHTp Poccuiickoit @eaeparvin — OenepanbHblil MEAULIMHCKUI OMO(MU3NIECKUIA
ueHtp umeHu A. M. bypHassna ®enepaibHOro Meauko-ouonornueckoro areHrcrsa Poccun, Mocksa, Poccust

Apkmuueckas 301a seasgemcs cmpameauyecku eaxchoti meppumopueii Poccuiickoti @edepayuu ¢ moy-
KU 3peHUs COUUANbHO-IKOHOMUHECKOU U HAYHHO-MEXHOA0UHECKOL COCMABASIOUWUX, a4 MAKXce 8 dCheKme
NAQHUPOBAHUS PA3GUMUSL CUCIEMbL 00CCHeHeHUs: HAUUOHAAHOU 000POHbL, 20CY0apCMEEHHOU U 00UeCMEeH -
Holl 6ezonacHocmu. MHmeHcugHoe oceoeHue U pazeumue apKmuvecKux meppumopuii 8 couemanui ¢ ovl-
cmpo mensouelics cpedoil 6credcmaue 2100AAbHbIX KAUMAMUYECKUX U3MeHeHUll Hecem 6 cebe psid PUCK08
045 OKpycarowel cpedvl, 4mo onpedeasiem HeoOX00UMOCHb OUEHKU NOMEHUUANbHO20 IK0A0UMECKO20
yuiepba u onpedenenus 3HAUUMOCMU PAKMOPOE B03MONCHO0 HE2AMUBHO0 8030€iCMEUs HA YHUKANbHbIE
apkmuueckue 3Kocucmemsl 8 Hacmosiujee epems u 6 6yoyujem. B cmamve npedcmaenensi axmyanshoie
OanHble paduayUoOHHO20 UCCACO08AHUS NPUOPENCHOL 30HbI PATIOHO8 NPOJNCUBAHUS HACEACHUS, Oau3ztexnca-
WUX K Mecmy 3amonieHuss amomuoil nodeooHoii n100ku «K-159 — ceaa Tepubepka u ocmposa Kuavoum
Mypmanckoii obaacmu, a makice MOPCKOU aK6AMOPUU C Yeabl0 OUeHKU NepeUHHbIX YPO8Heil codepica-
HUSL MEXHOLEHHBIX U NPUPOOHBIX PAOUOHYKAUA08 neped Ha4aiomM pabom no NOMEHYUAAbHOMY NO0BEMY 3d-
monaenHoeo obsexma. Jlannas paboma ewvinoanena 6 pamkax peasusayuu locyoapcmeennoil npoepammol
Poccutickoii Pedepayuu «Pazeumue 30pagooxpanenus» (yme. Ilocmanosnenuem Ipasumenvcmea P om
26 dexabpsa 2017 e. Ne 1640). Ompadicenst pe3ynbmamol usmepeHust MOUHOCMU AMOUEHMHO020 IKGUBANCH-
ma 003bl 2aMMA-U3AYHEHUs HA OMKPbIMOU MECIHOCIU U ONpe0eNeHUs: COOePHCAHUS MEXHOLEHHbIX U NpU-
POOHBIX padUOHYKAUO08 8 npobax 00seKmoe oKpyicaroueil cpedsl (nouea, 600HAS pacmMumenbHOCMb, MOP-
cKue 2udpoduonmol) U NUUEBbIX NPOOYKIOE MECHHO20 NPOUCXONCOHUS U Npou3eodcmea (epudst, 5200bl,
polba, moaoko). Pezyasvmamel uccaedosanuii NOKA3anu, Ymo cOCMOosSHUE UCCAeOYeMOl meppumopuul 8 Yeaom
cmaounbHoe no paduauyuoHHOMY (akmopy, cooepicanue paduoHyKAUd08 Haxoo0umes Ha POHOBOM YPOGHe.
B pamiax evinonnenus 0annoti pabomot pazpadomansl 31eKmpoHHble MOOYAU 0a3bl OAHHbIX NO NOAYUECHHbIM
pe3yabmamam paouauuoHHo20 MoHumopuHea 6 cese Tepubepka u na ocmpoge Kuavoun. [loayyeno Ceu-
demenvcmeo No 2022621890 o pecucmpayuu 6a3vi OGHHbIX ¢ pe3yabmamamu paduayuoHHol 06CMaHo8Ku

BbIULEYNOMSIHYMbIX MEPPUMOPULL.

KiioueBbie cioBa: Apkmuueckas 30Ha, amomHas no08ooHas A00KA, paduayuoHHoe ucciedogawue,
cpedne20006as 3¢hpexmusnas 003a HaceneHUs, MexXHo2eHHble PAOUOHYKAUObL.

BeepneHue

ApKTI/ILIeCKaFI 30Ha 49BN4eTCcHd I'IepCI'IeKTI/IBHOI‘/‘I Teppu-
Topuen cyobektoB Poccuiickoii Pepepauum ¢ nos3vumn
obecrieyeHns HauMoHasIbHOM 6e30MacHOCTW, COLMabHO-
OKOHOMMNYECKOro ” Hay4YHO-TEeXHONIOrM4eCcKoro pas3BUTUSA.
Peannsaums MHHOBALMOHHBIX U KOHKYPEHTOCMOCOBHbLIX NPO-
eKkToB B ApkTuke npunobpeTtaeT 0cobyio BaXHOCTb Ajs pop-
MUPOBaHNA CTpaTern4eCknx HauWOHaJIbHbIX MPUOPUTETOB.
OcHOBHOW 3afayeil ABNSeTCs MakCumanbHO 3ddeKTUBHOE
Mcnonb3oBaHMe NPUPOOHbIX 3HEPreTU4eCKNX pecypcoB 1 Nno-
TeHLMana aHepreTMYeckoro CekTopa Afis yCTonYnMBoro po-
cTa 9KOHOMUKM U NOBbILLEHNSA Ka4ecTBa Xn3Hu 1 Gnarococ-
TOSIHUS HACENEHMS.

OcBOEHME HOBbIX MeCTOpO)K,EI,eHVII7I cywm m I'Ipl/l6p€)KHO-
WwenbdOBON 30HbI, YBEANYEHME YPOBHS TPAH3UTHOIO rpy-

3onoTtoka no CeBepHOMY MOPCKOMY NyTU U 06bLEMOB nepe-
BaJIKM1 rpy30B B nopTax ApKTUYecKkoro 6acceiiHa onpenensior
HEeOoOXOOMMOCTb OLEHKM MOTEHLMANbHOMO 3KOM0rM4eckoro
ywep6a 1 onpeaeneHns 3Ha4MMoCcT GakTOPOB BO3MOXHOIO
HEeraTMBHOrO BO3AENCTBUSA HA YHUKATbHbIE APKTUYECKME KO-
CUCTEMbI B HACTOsILLEE BPEMS 1 B ByayLieMm.

BcnencTene rnobanbHbIX BbINMAAEHUA NPOAYKTOB SAEp-
HbIX MCMbITaHWI, pasMeLLeHns 3HAYUTENIbHOro KonmyecTsa
NMPOMBILUMEHHbIX, O0OOPOHHbLIX UK  HAPOAHO-XO3SACTBEH-
HbIX 0OBEKTOB (aTOMHble cTaHumu, CeBepHbli GnoT BMD
Poccun, CynOpeMOHTHblE U CyQOCTPOUTENbHbIE 3aBOAbI
Kak rpaxaaHckoro, Tak M BOEHHOro nNpodung) 1 npoBeaeH-
Hbix B 1957-1992 rr. CCCP/Poccurelt 3axopoHeHuin TBep-
ObIX paanoakTBHbIX 0TxoaoB (TPO) B akBaTopusx Kapckoro
n bapeHueBa Mopeit akocncTeMa ApkTuku B 6onbLUeit cTene-
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Radiation safety during decommissioning of nuclear legacy sites

HW noggepraeTcs NOTEHLMaNTbHOMY PUCKY PaaMOaKTUBHOMO
3arpasHeHns. K BO3MOXHbIM UCTOYHMKAM 3arps3HeHns Tak-
Xe CcneayeT OTHECTU PeakTOPHbIE OTCEKM aTOMHbIX MOABOA-
HbIX 080K (AlJ1), okaszasLumMecs Ha MOPCKOM JHE B pe3ylib-
TaTe aBapun [1].

Mpexpae Bcero, 970 3aToHyBlWas B bapeHueBom Mope
AMJT «K-159» (HbiHE «B-159»). 30 asrycta 2003 r. AMJI
B HAOBOOHOM COCTOSIHMM MepeBoamnachb Ha yTUAN3aUMIo
1 BCNEACTBME LUTOPMA, MOTEPSIB OCTONYMBOCTb, 3aTOHyNa
B bapeHueBom Mope, B 3 Munisix K ceBepo-3anany oT OCTPo-
Ba KunbauH [2]. Ha MoMeHT 3aTonneHns Ha 60pTy NoaKu Ha-
xoaunocb okosno 800 kr oTpaboTaBLIEro sAepHOro Tonanea
(OAT). Ob6Lwasn akTMBHOCTb PAAVNOHYKINOOB B peakTopax Ha
GOopTYy Ha MOMEHT 3aTonieHns oueHnBanack B 7,4 MNbk.

KomnnekcHble nccnefoBaHus, BKOYalOWMe pagmnalm-
OHHO-3KOJIOrMYEeCKMIA MOHUTOPWHN, B MeCTe 3atonieHuns AlJ1
«K-159» nposogunuce ¢ 2003 no 2014 r. [3, 4], 4TO NO3BO-
N0 cAenatb BblBOL O HEM3MEHHOCTW pauauMoHHON 06-
CTaHOBKM C MOMeHTa ee rnbenn. MowHOCTb aMOBUEHTHOro
akBuMBaneHTa #o3bl (MA3/[) ramma-msnydeHus Ha nanybe
Kopabns, B MOPCKOI BOAE M AOHHbIX OTAOXEHUSX nMmena §o-
HOBble 3Ha4eHus. BudyanbHelin ocMoTp «K-159» nokasan, 4to
3HAYMTENLHOr0 06PacTaHNs 1 3anNMBaHUS KOpryca He Npo-
N30LLN0. FABHBIX KOPPO3UOHHBIX MOBPEXAEHUN, BbI3BAHHbBIX
HaxoxzaeHnem AlJT B Mopckoli Boae, He Habto4anoch.

MNpoBeneHne NONHOLIEHHbIX paguaLMoHHbIX UCCNenoBa-
HWIA CyXOMYTHOW TEPPUTOPUM B PaiOHE BO3MOXHOIMO BIVSIHUS
BbIOPOCA PaaMOHYKIMAOB B Cryyae 06pa30oBaHus caMonpo-
M3BOJSIbHOM LenHom peakummn (CLLP) He ocyLlecTBnanocs.

[ns MOHWUTOPMHIa TekyLlen paanaumoHHONn 06CTaHOBKM
Ha TeppuTopun cena Tepnbepka nmeeTcs Noct MypmaHcKoi
TeppuTopranbHON aBTOMATU3UPOBAHHOW CUCTEMbI  KOH-
Tpons pagmaumoHHoin obctaHoBku (MT ACKPO), dukenpy-
IOLLMIA MOLLIHOCTb A03bl raMMa-n3yyeHuns, 1 NyHKT otéopa
npo6 Mopckoli Boabl Ans onpeneneHns cogepxanus Sr-90.
WccneposaHve opyrvix napaMeTpoB 1 00bEKTOB paavaLMoH-
HOr0 MOHWUTOPWHIa Ha OAHHOW TeppUTOpPUN He NMPOBOAUTCS.
PaanaunoHHbI MOHUTOPUHT B parioHe ocTpoBa KunbauH oo
[AHHOro MOMeHTa He Obin peann3oBaH, NO3TOMY CyauTb 06
OLEHKE BO3MOXHOIrO BAUSHUS MPEAnonaraemMon OesTenb-
HoCTW No nogHaTuio AMJT «K-159» Ha HaceneHmne n okpyxato-
LLYIO Cpeay 3aTPYyOHUTENBHO.

B uenom, no gaHHbIM pagmaumOHHO-rMrMEHNYECKON na-
cnopTtu3aumm MypmaHckoin obnactm (2012-2020 rr.), MAS/,
Ha ee TeppuTopuM pernctpuposanacb B npepenax 0,09-
0,16 Mk3B/4, 4TO COOTBETCTBYET CPEAHEr0A0BbIM 3HAYEHUSIM
€CTECTBEHHOr0 paamaLmMoHHOro ¢doHa. MNnoTHOCTL 3arpsisHe-
Hust nouBbl Cs-137 HaxoouTcs Ha YpPOBHE 3HaYeHWi rnobasb-
HbIX BblIMaOEHU N He MPEBLILLAET CPeaHVX CTAaTUCTUYECKNX
nokasatenei. 3a Becb neprof, HabnoaeHVs NPEBbILLEHNE M-
rmeHun4eckrx Hopmatmeos'? no cogepxanuto Sr-90 n Cs-137
B MULLEBbLIX MPOAYKTAX, KAK MECTHOr0 MPOUCXOXAEHUS, Tak
1 BO BBO3WMbIX Ha TeppuToputo o6nactu, He 3aperucTpu-

poBaHo. CpegHee 3HayeHne rofoBoirt adEKTUBHON [03bI
06/Ty4EHNSI HAaCeNeHNs 3a CYET BCEX MCTOYHMKOB MOHN3MPY-
IOLLLEr0 N3ny4eHns cocTasmno B cpeaHem 3,899 m3B/rop [5].

OCHOBbIBasiCb Ha MPOAHANN3MPOBAHHBIX JIUTEPATYPHbIX
[JaHHbIX, MOXHO cZenatb BbiBOZ 006 OTCYTCTBMM AA@HHbIX MO
OTAENbHLIM NapaMeTpam Mnpu NPoBeLEHNN PaanaUMOHHOrO
MOHMTOPUHra Ha Tepputopun cena Tepubepka M OCTpoBa
KunbauH.

Llenb n 3agaun nccnegoBaHus

MpuHMMas BO BHMMaHVE HaMeYeHHbIe MyiaHbl Mo NoAb-
eMy 1 yTunndaummn 3aTOonieHHbIX 1 3aTOHYBLUNX AI'Iﬂ, Heob-
X0AnMbIM BUOUTCA npoBegeHune pagnauMoHHOro MOHUTO-
pVIHra Ha TEPPUTOPUAX, HAXOOALLMXCS B HEMOCPEACTBEHHOM
6AM30CTU K MECTaM UX HaxoXaneHumsa, 4To NO3BOJIUT OUEHNTb
noTeHumnanbHoOe MamMmeHeHne cogepXxaHusa paguoHykKnnaooB
N onepaTMBHO BbIBUTb M MNPeaoTBPaTUTb Hebnaronpu-
ATHblE nocnencTBuUa ongd Opr>KaIOLLI,eI7I cpenbl 1 300P0BbA
HaceneHus. Ocoboe BHUMaHue cneayeT yaennTb Co3aaHuto
6a3bl JaHHbIX pagnaUnoHHbIX MCcnenoBaHnii ans BeipaboT-
KM MExXaHW3MOB MPUHATUA pPeLleHnd n MHPOPMUPOBaHNA
HaceneHuma.

Ma‘repmanbl n metToabl

B kauyecTBe TEPPUTOPUIA UCCNELOBAHWIA, KOTOPbLIE B 60Jb-
Lwe Mepe MOryT NMOABEPrHYTLCA pafMaLMOHHOMY 3arpss-
HeHwIo, Gbinn BbiIOpaHbl ocTPoB KnnbamH 1 ceno Tepnbepka
MypmaHckor 06nacTu.

Tepubepka — ceno B Konbckom parioHe MypmaHcKom
obnacTtu, pacnonoxeHHoe B 130 kM oT ropoga Mypmarcka
(puc. 1). YucneHHOCTb HaceneHus cena C KaxaplM roaoM
YMeHbLUaeTCs 1 cokpatunack oo 957 yenosek. OgHako CTO-
UT OTMETUTb, 4TO ¢ 2014 . yBENMYUNICA TYPUCTUHECKMIA MO-
TOK B JAHHOM HanpasneHuu. B cpegHem ceno noceliaioT
2000 nHOCTpPaHHBIX N POCCUNCKUX TYPUCTOB EXEr0AHO.

KunbamH — octpoB B bapeHLeBOM MOpe, KOTOpbIN Ha-
xogutesa B 1,5 kM oT MypmaHckoro 6epera Konbckoro no-
nyocTtpoBa (cM. puc. 1). Ha gaHHbIi MOMEHT Ha OCTpOBE
HaceneHve OTCYTCTBYeT. Ha BOCTOKe OCTpOBa HaxogmTcs
pbIOONIOBHO-0XOTHNYbSA 6a3a, NpeaHa3Ha4YeHHas ans pa3me-
LLIeHNst TYPUCTOB.

B xope akcneamMuUMOHHBIX Bble3A0B MPOBOAMINCH U3Me-
peHVsa cnenyowmx paamauMOHHbIX NapameTPOB:

- MA3[;

— YOENbHOW aKTMBHOCTU TEXHOTEHHbIX PafVMOHYKNIMAO0B
B MOYBE U FPYHTE, AOHHbIX OTIIOXKEHUSAX;

— YOENbHOW aKTUBHOCTU TEXHOMEHHbIX PaAVUOHYKINO0B
B MULLEBLIX NpoaykTax (rpubbl, sroabl, pbida, MoaoyHas
MpoAyKLUmst);

— 06bEMHOW (yOenbHOM) akTMBHOCTM TEXHOMEHHbIX paau-
OHYK/I[I0B B MOPCKOV BOZLE U BOOHOM PAaCTUTENIbHOCTMW.

OT60p Npob 06BLEKTOB OKpYXatoLleh cpedbl U nuLe-
BbIX MPOAYKTOB MPOBOAMNICA B COOTBETCTBUM C OENCTBY-

' CanlluH 2.3.2.1078-01 «urneHnyeckme TpedoBaHns 6€30nacHOCTY 1 NULLEBOI LIEHHOCTY NULLEBBIX NPOAYKTOB» [Sanitary Regulations
and Standards 2.3.2.1078-01 ‘Hygienic requirements for safety and nutritional value of food products’ (In Russ.)]

2TPTC 021/2011 «O 6e3onacHOCTY Nu1LLEBOM Nnpoaykumm» [Technical Regulations of the Customs Union ‘On the Safety of Food Products’

(In Russ.)]
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yyacTkax npubpexHoli akBaTtopuu, cBOOOOHON OT BOAHOW
pacTUTesIbHOCTM 1 APYrX NpeamMeToB.

T ol B kauecTBe MULLEBLIX MPOAYKTOB MECTHOTO MPOMNCXOX-
OeHus, noTpebneHne KOTOpbIX AaeT OCHOBHON BK/1ag, B 403Y

BHYTPEHHEro 00/y4eHNs HACENEHUs! 32 CYET TEXHOTEeHHbIX

Cono Tepusepna WCTOYHUKOB, MPUHMMAaNUChb AMKopacTylime rpubbl, srogs,

pbi6a 1 MOSIOKO MECTHOIO MPON3BOACTRA.

N3mepeHns akTMBHOCTWM raMMa-usnyyalowmx pagmo-
HYKNMOO0B B OTOOpaHHbIX Npobax MpPOBOAMSIMCL CMEKTPO-
METPUYECKOM METOAOM Ha raMma-criektpomeTrpe Gupmsl
«CANBERRA>» (CLLUA) c repmaHmeBbIM 610KOM AETEKTUPOBA-
. , ; HMSI B COOTBETCTBMU C METOAMKOM BbINOSHEHUS U3MEPEHWIA®,
Puc. 1. Kapta pacnonoxexus cena TepuGepka 1 octposa Kunbamt OnpepenenHne yaenbHoi aktnueHocTv Sr-90 B oToGpaH-

[Fig. 1. Location map of Teriberka village and Kildin Island] HbIX Npo6ax NPOBOAMIOCH HA PALMOMETPUYECKUX YCTAHOB-
kax YM®-2000 (Poccus) nocne paamoxMmMmyeckoro Bbliaene-
HWUSI B COOTBETCTBUMN C METOAMYECKMMU YKasaHuammn ',

Namepernna MAS/ npoBOAMANCH HA BbICOTE 1 M OT Mo-
BEPXHOCTM 3EMJIN C MOMOLLBIO MOPTATUBHBLIX CNEKTPOME-
Tpuyeckmx yctaHoBok MKC-01A «Mynbetnpaa-M» (Poccust)
n MKC-AT6101C (Pecny6nuka Benapycb) MeTogom Henpe-
PbIBHOW NELexXoAHOM raMMma-CbeMKN C NPUBA3KON K reorpa-
duryeckmM koopaMHaTaMm B COOTBETCTBUM C METOANYECKMMMU
pekoMeHgaumMamMm 2,

Bce vccnepoBaHust Mo M3y4EHUIO COAEPXAHUS pPagmo-
HYKMAOB B npobax 0ObeKkTOB OKpyxatouwein cpeabl Obiv
BbINONIHEHbI B McnbiTaTensHOM  1a00OPaTOPHOM  LIEHTPE
Mirnennyeckoro MmoHuTopunra (UJIL, 'M) ®rey r'HL, dMBL,
uMm. A.N. BypHasaHa PMBA Poccumn (Homep B peectpe ak-
kpeamToBaHHbIX 1y, — N2 RA.RU.216Y01 o1 17.08.2015).

[Teriberka village]

IOLMMM HOPMATMBHBIMU [LOKYMEHTAMWU U METOAUYECKUMN
ykasaHuamm®456.7,

Toukm oT6Opa NPob NOYBLI U FPyHTa pacnonarannch pas-
HOMEPHO MO NJIOLLAAM UCCIEAYEMOI TEPPUTOPUN, HA Yy4aCT-
Kax C HeHapyLUEeHHbIM MO4YBEHHbIM MokpoBom. OTOupanmch
npoObl Maccol 1 Kr 3 NOBEPXHOCTHOIO 5-CaHTMMETPOBOro
cnos.

OTt60p Npob MOPCKOI BOAbLI MPON3BOAMICS MYTEM BblEM-
KM Ha paccTtosiHum 1-2 M oT 6epera oaMHaKoBbIX MO 0ObEMY
npo6 Boabl (5,0 n). Janee Boga caMOTEKOM MpoOMyckanacb
yepes copbeHT «AHDEX» (Poccust)®, nocne 4ero copGeHT
OTNPABNSAICSA Ha CNEeKTPOMETPUYECKMn aHann3 B nabopa-
Topuio. Toukn oTHopa Npod MOPCKOWN BOAbl BbIOMpPanichb Ha

3TOCT 31861-2012. Bona. O6wpme TpeboBaHus k ot6opy npob [State standard 31861-2012. ‘Water. General requirements for sampling’
(In Russ.)]

4TOCT 17.4.3.01-2017. OxpaHa npupobl. MNoussl. O6Lyme TpeboBaHus k oT6opy npob [State standard 17.4.3.01-2017. ‘Nature protection.
Soils. General requirements for sampling’ (In Russ.)]

5 TOCT 17.4.4.02-2017. OxpaHa npupogpl. MouyBbl. MeToabl oT6opa M MOAroTOBKM MPOO AN XMMUYECKOro, 6akTepuosiorMyeckoro,
refibMUHTONOrMYeckoro aHannaa [State standard ‘Nature protection. Soils. Methods of sampling and preparation of samples for chemical,
bacteriological, helminthological analysis’ (In Russ.)]

5FOCT P 53123-2008 (MCO 10381-5:2005). KauecTBo no4skl. OT60p Npob. HacTb 5. PyKOBOACTBO MO U3YyHEHNIO FOPOACKMX U MPOMbILLINEH-
HbIX Y4aCTKOB Ha NpeaMeT 3arpsa3HeHuns noysbl [State standard R 53123-2008 (1ISO 10381-5:2005). ‘Soil quality. Sampling. Part 5. Guidelines
for the examination of urban and industrial sites for soil contamination’ (In Russ.)]

"TOCT 32164-2013. NMpoaykTbl nuwLesble. MeTon ot6opa npob ans onpenenenus ctpoHums Sr-90 n uesnsa Cs-137 [State standard 32164-
2013. Food products. Sampling method for the determination of strontium Sr-90 and cesium Cs-137 (In Russ.)]

8 MeToauka U3mMepeHuii yaenbHOM akTUBHOCTU PaaMOHYKIIMAOB Le3ns B pactBopax. Per. Homep ®P.1.40.2015.21030. Pepakuus 2015 .
[Measurement procedure for specific activity of cesium radionuclides in solutions. Reg. number FR.1.40.2015.21030. Edition 2015. (In Russ,)]

9 MeTO,D,I/IKa BbIMOJIHEHUA M3MepeHVII7I aAKTUBHOCTU raMmMa-usny4alomnx paagnoHyknngoB B CHETHbIX oﬁpasu,ax C NpUMeHeHnemM ramma-
cnekTpomeTpudeckon cuctemsl LabSOCS. OO0 HTL, «PAASK» [Methodology of gamma-emitting radionuclide activity measurements in
counting samples using LabSOCS gamma-spectrometric system. OO0 NTC ‘RADEK’ (In Russ.)]

10 MYK 4.3.2503-09. CtpoHumit-90. OnpeneneHne yaenbHon akTMBHOCTY B NuLLEBbIX NpoaykTax [Methodological guidelines 4.3.2503-09.
Strontium-90. Determination of specific activity in foodstuffs (In Russ.)]

MYK 2.6.1.033-2003. CtpoHuumin-90. OnpeaeneHne KOHLEHTPAaLMM B MOYBE SKCTPaKLME MOHONM300KTUNOBLIM 3hUpPoM MeTundocho-
HoBol kucnoTbl nTTprs-90 [Methodological guidelines 2.6.1.033-2003. Strontium-90. Determination of the concentration in soil by extraction
with yttrium-90 monoisooctyl ether of methylphosphonic acid (In Russ.)]

2 MY 2.6.1.2398-08. 2.6.1. MoHn3upytoLLee n3nyyeHre, pagmaumoHHas 6e30nacHoCTb. PaanauyoHHbIi KOHTPOMb U CaHUTapHO-3nuae-
Munonormnyeckasa oueHka 3eMesibHbIX y4aCTKOB Nod, CTPOUTENIbCTBO XUJbIX OMOB, 3,D,aHI/II7I n COOpy)KeHVII‘/'I 06LLI,eCTBeHHOF0 1 NPOn3BOACTBEH-
HOro Ha3HaveHus B YacTu obecnedeHns pagmaumoHHon 6e3onacHoctn [Methodological guidelines 2.6.1.2398-08. 2.6.1 lonizing radiation,
radiation safety. Radiation control and sanitary-epidemiologic assessment of land plots for construction of residential houses, buildings and
structures of public and industrial purposes in terms of radiation safety (In Russ.)]
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Radiation safety during decommissioning of nuclear legacy sites

PesynbTaTthl uIccneqoBaHusa
MoLyHocTb [03bi raMMa—n3ryHeHns

B xome aKkCneauUMOHHOrO Bble3ga B ceno Tepubepka
(2020 r.) n Ha ocTpoB KnnbamH (2021 ) npoBeaeHa nelue-
XO[Has raMMa-CbeMKa MECTHOCTH.

Mo pesynbtatam UM3MEPEHUI YCTAHOBIEHO, YTO 3HA4Ye-
HVME MOLLHOCTU J03bl FaMMa-n3siy4eHns Ha TeppuTopumn cena
Tepubepka HaxoamTcs B npegenax ot 0,03 oo 0,29 mMk3B/4.
KapTbl MapLUpyTOB MeLexo4HOM raMMa-CbEMKU U NOJyYeH-
Hble pe3ynbTaTbl NCCeN0BaHUI MPUBEAEHBI HA PUCYHKE 2.

Ha nokanbHbIx yyacTkax cena Tepnbepka MOXHO Habsto-
[aTtb NoBbIWEHHble 3Ha4YeHns MAS/ — 0,29 mk3B/4. [aHHbIn
dakT 0OBACHAETCH TEM, YTO OCHOBHOW BKNa[ B MOLLHOCTb
[,03bl ONpeaenseTcs NoACTUNAIOLIMMY FOPHBLIMI NOPOAAMMU.

KapTbl MapLupyToB MNewexoHon ramMmma-CbEMKW U Mo-
Jly4YEeHHbIE pe3ynbTaTbl UCCNEA0BAHMIA Ha OCTpoBe KunbauH
NpuBEAEHbI HA PUCYHKE 3.

MA3/] MM (max) mx38/y
® mesnee 0,1
or0,1200,3 (max 0,29)
meamanna 0,05

ADER (max) pSv/h

® less0.1
from 0.1 to 0.3 (max 0.29)
median 0.05

VRenbHas akTMBHOCTb pagyoHYKIAO0B
B rpobax 06LEKTOB OKPYXaroLLer cpesbl

Ha tepputopumn cena Tepubepka u ocTpoBa KunbamH
Oblna NpoBeAeHa OLeHKa CoAepXaHNa TEXHOMEHHbIX Paamo-
HYKIMOOB B 06BbEKTax okpyxaiowel cpeabl. Ha pucyHkax 4
1 5 oTMeyeHbl MecTa oTbopa npood.

MecTa oT60pa Npob BbIGUPANUCE C yHETOM OxBaTa 00/b-
e TeppuTopumn, a Takke C TOYKM 3peHuss HanbOosbLLero
npebbiBaHNS NIOAEN, HANMNYUS TYPUCTUHECKMX MapLUPYTOB
N peKpeaLyoHHbIX 30H.

lNo4Ba

Ot6op npo6 noys npomusdsogunca cornacHo [OCT
17.4.4.02-20175.

B Tabnvue 1 npuBeneHbl pe3ynstatbl aHannaa npob no-
YBbl HA COAEPXaHWE TEXHOTrEHHbIX U NMPUPOLHbIX PaAMOHY-
KIIMO0B B UCCNEAYEMbIX PAAOHAX.

MA3A M (max) mx3e/4
® menee 0,1
or 0,1 o 0,3 (max 0,30)
meaunarna 0,09

ADER (max)pSv/h
W ®less0.1
from0.1t0 0.3
(max 0.30)
median 0.09

Puc. 2. KapTtorpamma 3HaveHunint MA3/[, Ha TeppuTopum cena Tepmbepka
[Fig. 2. Cartogram of ADER values in the territory of Teriberka village]

OcTtpos KunbaunH
[Kildin Island] *

3HaveHuna MA3/, ,mk38/4

-0ot1 0,05 000,11
@® - o7 0,11 o 0,3(max 0,28)
meguaHa - 0,1
ADER values, pSv/h
from 0.05 10 0.11

@from 0.1 0 0.3 (max 0.28)
median 0.1

[Western
Kildin Island]

Puc. 3. KapTtorpamma 3HaueHuii MA3/], no pesynstataM NewexonHon ramma-cbeMkin Ha Tepputopum octposa KnnbauH
[Fig. 3. Cartogram of ADER values based on the results of pedestrian gamma survey in the territory of Kildin Island]
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PaanauyvoHHana 6e3onacHOCTb npun BbiBOoAEe U3 aKkcnayartayum 06bEeKToB fsAepHoro Hacinegusa

Buabt oro6pannbix npob 4 Samples types
A nousa A soil
2 AOHHBIE OTNOMEHNA mushrooms
¢ sopopocam ) § seaweed
e berries
i Mopckan soaa
wf= monoko

Samples types
A soil
bottom sediments
4 seaweed
& sea water
milk

Puc. 4. Kapta ot6opa npob B cene Tepmbepka no Buaam npod
[Fig. 4. Map of sampling in Teriberka village by sample type]

Tun npo6
- MNousa
- [loHHbIE OTNOXKEeHUA
- PacTutenbHoCTb
- Bopopocaun
- MuweBble NPOAYKTbI
- Mopckas Boaa

BoCTOYHBI
Kunnbamu

*

[Eastern Kildin
Island]

OcTtpoBs KnuabauH B
[Kildin Island] .

EELEV.CIY
Kunbauu

[Western

ALE cidin tsland]

Puc. 5 KapTta ot60pa npo6 Ha ocTpoBe KunbauH no sugam npob
[Fig. 5. Map of sampling on Kildin Island by sample type]

Buasi orobpannbix npob
A nousa
rpubs
§ sopopocan

o Aroast

e

Tabnvua 1
[unana3oH 3Ha4eHuil yaenbHO aKTMBHOCTY PaAVUOHYK/IMAOB B NMNOYBE U FPyHTe
[Table 1
Range of values of specific activity of radionuclides in soil and subsoil]
Jvana3oH 3HaYeHnn yaenbHom akTMBHOCTH, Br/kr
Tepputopus [Range of values of specific activity, Bg/kg]
[Location]
QOSr 137CS 226Ra 232Th 40K 235U
Ceno Tepnbepka
[Teriberka village]
Ceno Tepubepka 0,1-12,8 65-440
[Teriberka village] (6,45) 0,2-21,0(10,6) 2,3-16,0(9,15) 3,3-13,0(8,15) (252,5) 0,1-1,4(0,75)
OkpecTHOCTU cena Teprbepka _ _ 1,4-122,0 3,3-61 20-607 _
[Teriberka village 0‘26 15‘1 Oki69fi0 (61,7) (32,15) (313,5) 0,6-6,9 (3,75)
neighborhoods] ’ ’
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Radiation safety during decommissioning of nuclear legacy sites

OkoH4aHue Tabnubl 1

JlmanasoH 3Ha4eHnin yaebHON akTMBHOCTH, BK/Kr

Tepputopus [Range of values of specific activity, Bq/kg]
[Location]
QOSr 137CS 226Ra 232Th 40K 235U
ry6a flonras 0,4-10 ?2’1‘5450) 1’?;3'4 ?’61 6;)2 1211‘6392)4 0,3-0,8 (0,55)
[Dolgaya Bay] (5,2) ’ ’
Byxta 3eneHeukan 3-9 2,5-8,9 _ _
[Zelenetskaya Creek] 02-12(6,1)  0,3-19(9,65) (6) (5.7) 38-384(211)  0,1-1,1(0,6)
[y6a Onacosa 5-12 10-17 316-679 0,1-0,4
[Opasova Bay] 0.4-23(11,7) 0,7-16(8,35) (8,5) (13,5) (497,5) (0,25)
Byxta be3bimMsaHHas 0,3-1,5(0,9) 16-18 2,2-2,8 4-6,1 269-300 0,1-0,3
[Bezimyannaya Creek] T (17) (2,5) (5,05) (284,5) (0,2)
OctpoB KunbanH
[Kildin Island]
BocTouHbI KunbonH 0,3-6,0 1-60 2,2-22,2 1,8-24,1 10,8-614,7 0,2-2,9
[East Kildin] (0,7) (17,5) (14,5) (14,5) (406) (1,3)
3anagHbiii KunbamH 0,4-2,6 4-102 10-25 11,7-27,5 307-615 0,4-2,5
[West Kildin] (1,5) (37) (20) (16) (502) (2,4)
Aapoapom 0,1-0,5 0,4-0,8 17-18 17-18 570-630 1,9-2,5
[Aerodrome] (0,3) (0,4) (17,5) (17,5) (600) (2,2)
tOxHaa nopora 0,1-1,2 1,2-72,0 15-24 14-28,1 315-713 1,2-2,8
[South Road] (0,5) (6,5) (19) (27,5) (582) (2,45)
BepxHuit Kunbamu 0,3-1,0 0,9-35,7 3,4-28,8 2-37,4 38,4-802,1 0,1-3,3
[Verkhny Kildin] (0,3) (2,8) (15) (19) (497) (1,5)
OcTpoB KunbanH
(TeppuTOpPUS BHE 0603HAYEH-
HbIX JIOKaLWIA) 0,2-11,9(0,7) 0,7-82,5 3,7-24 2,4-29,8 29-724 0,5-3,6
[Kildin Island ’ A (25) (14) (15) (390) (1,3)
(area outside the designated
locations)]

B ckobkax ykazaHO MeanaHHOe 3Ha4YeHne yaenbHOM akTUBHOCTY PaaNoHYKINO0B.

[The median value of specific activity of radionuclides is given in brackets.]

3HauveHusi NpuBeeHbl C Y4ETOM PACLLUMPEHHON HeONpeaenEHHOCTN namepenunii (P=0,95).
[Values are given considering the expanded measurement uncertainty (P=0.95).]

3HayeHuns yaenbHoi aktmBHocTu Cs-137 Ha Tepputopumn
cena Tepubepka 1 NpunexalLmx TepPUTOPUSX NEXMUT B auana-
30He 0T 0,1 8o 92 Bk/kr, Ha TeppUTOPUKM OCTPOBa KnnbauH — oT
0,4 no 102 bk/kr. MNony4eHHbIe pe3ynbTaThl CBUOETENbCTBYIOT
0 NATHUCTOM XapakTepe 3arpsi3HeHNs NO4Bbl faHHLIM PaaVo-
HyknnaoM. OgHako nNpu CPaBHEHUM MONYYEHHBIX 3HAYEHWIA C
HOPMAaTMBHbIM MOKa3aTeNeM yOenbHOW akTUBHOCTU TEXHO-
FEHHbIX PAAMOHYKIMAOB, MPU KOTOPbIX A0OMYyCKaeTcs Heorpa-
HWYEHHOE MCMOJIb30BaHME TBEPAbIX MaTepuanos'’, nonyyeH-
Hble 3Ha4eHns Cs-137 B NOYBE MCCNEAYEMBIX TEPPUTOPUIA HE
npesblwatoT 100 Bk/kr. Tonbko B 04HOM Npobe NnoyBbl yaesb-
Has akTmBHOocTb Cs-137 coctaBuna 102 bk/kr. MeguaHHoe
3HavyeHue yaenbHol aktneHocTn Cs-137 B noyBe Ha Tep-
puTtopuu, roe Obina otobpaHa AaHHasa npoba, cocTaBnseT
37 BbK/KI, 4TO MOXET rOBOPUTb O COOTBETCTBUM TEPPMUTO-
pUn KPUTEPUSIM HEOTPAHUYEHHOIrO UCMONIb30BAHMSA TBEP-
OblX MaTepuanos's,

[loHHbIe oTrnoxeHus

CopepxaHue pagnoHyKnnaoB B Npobax AOHHBIX OT/I0Xe-
HWUIA, 0TOOPaHHLIX Ha TeppuTopumn cena Tepubepka 1 B MOp-
Cckmx OyxTax (OHOBBLIX PANOHOB, BApPbMPYET B CIEAYHOLLMX
npegenax: Cs-137 — ot 0,3 oo 1,2 bx/kr, Sr-90 — ot 0,1 oo
0,6 bk/kr; Ha ocTpoBe KunbauH — Cs-137 o1 0,3 go 0,7 bk/kr,
Sr-90 - o1 0,1 po 0,4 Bk/kr.

MonyyeHHble AaHHbIe NMOKa3bIBAOT, YTO JOHHbIE OTIOXE-
HUSI B palioOHe NPOXMBAHUS HACENEHUS MO COAEPXKAHUIO TeX-
HoreHHoro paauoHyknuaa Cs-137 He npoTuBOpeYaT nnTepa-
TYPHbIM AaHHbIM [3] 1 cocTaBnsaioT meHee 3-5 bk/kr.

Mopckas Boga

CopepxaHne Cs-137 B Mopckoli Bope BOGAM3KU cena
Tepubepka coctaenset 0,3 Bbk/M3, 4yTO COMOCTABUMO CO
CpenHerofoBbIM COLEPXaHWEM [AHHOr0 pPagmMoHyKnnaa
B BapeHuesom mope (1,71 Bk/m®) [6]. 3HaveHne yaenbHo

8 MocTaHoBNeHWe MaBHOro rocyAapCcTBEHHOro caHnTapHoro Bpaya PP ot 26 anpensa 2010 r. N2 40 «O6 yteepxaeHumn CM 2.6.1.2612-10
«OCHOBHbIE CaHMTapHbIe NpaBuna obecneveHns pagnaLmoHHol 6esonacHocTy (OCMNOPE 99/2010)» [Resolution of the Chief State Sanitary
Doctor of the Russian Federation dated April 26, 2010 N 40 «On approval of SP 2.6.1.2612-10 «Basic sanitary rules for ensuring radiation safety

(OSPORB 99/2010)» (In Russ.)]
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akTmBHocTh Cs-137 B Mopckoii Boae bapeHuesa mopsi BO/IM-
31 octpoBa KunbauH coctasuno 1,07 Bk/m® 1 Takxe He npe-
BbILUAET CpeaHero 3HayeHnss 00bemMHol akTnBHocTu Cs-137
B MOBEPXHOCTHbIX BoAax bapeHuesa mops 3a 2013-2017 rr.

Mopckas 6uoTa, HaseMHasi pacTUTENIbHOCTb
Y LYEBbIE NMPOAYKTHI MECTHOIO MPOU3BOACTBA

06006LLEeHHbIE AaHHbIE MO COAEPXKAHMIO TEXHOTEHHbIX pa-
OVOHYKIMA0B B 06pa3uax MOpCKol B1OThl, HA3EMHOW pacTu-
TENBbHOCTU U MULLEBbIX NPOAYKTOB MECTHOIMO NPON3BOACTBA
cena Tepubepka 1 octposa KunbanH npeacTtaBneHbl B Tabim-
ue 2.
Tabnvua 2
JAuvana3oH 3HaYeHuit yaenbHou akTuBHocTH Sr-90 u Cs-137
B cene Tepubepka Ha ocTpoBe KunbauH B npo6ax 060beKToB
okpyxatowien cpeabl, Bk/kr
[Table 2
Range of values of specific activity of Sr-90 u Cs-137 in
Teriberka village on Kildin Island in environmental samples,

Ba/kg]
Bua npobbl [Sample type] 0Gr ¥7Cs
Bonopocnu [Seaweed] 0,5-17 (2,0) 0,2-2,3(0,7)
Ipnbbl [Mushrooms] 0,3-0,9(0,6) 4,0-4,7 (4,3)
Aroasl [Berries] <0,5 8-9,1(8,3)
Pui6a [Fish] 0,1-1,1(0,4)  0,1-0,2(0,15)
Mornoko [Milk] 0,4-1,6 (1) 0,1-0,3(0,2)
Bopopocnn, mopckas
pacTUTENbHOCTb 0,3-0,7 (0,5) 0,1-0,4 (0,2)
[Seaweed, marine vegetation]
Msico kpaba [Crab meat] 0,3-0,7 (0,5) <0,03
Pui6a [Fish] 0,3-1,1(0,7) <0,07
Monbel [Mushrooms] 0,3-1,0(0,6) 3,1-4,5(3,7)
Mxu n nuwanHmnkm
[Mosses and lichens] 0,5-1,5(1,0) 02-0,3(0,2)
. 0,1-0,16 _
Aroasl [Berries] (0,13) 4-4,5(4,2)
B ckobkax yka3aHo MeMaHHOE 3HaYEeHNE YAENbHON akTUBHOCTH
PaanoHYKIINAOB.
[The median value of specific activity of radionuclides is given in
brackets.]

3HavyeHns NpMBEAEHbI C YHETOM PACLLUMPEHHON HEONPEAENEHHOCTH
namepennin (P=0,95).

[Values are given considering the expanded measurement
uncertainty (P=0.95).]

M3mepeHHOe 3HayeHue yaenbHol akTuBHocTu Cs-137
B Npobe amkopacTywmx TpybyaTbix rpuboB He MpeBbILaeT
3HayeHne ponyctumMoro ypoBHs (500 Bk/kr) comepxaHus
[aHHOro pagnoHyknnaa'2.

Copepxanue Sr-90 n Cs-137 B monoke BapbupyeT ot 0,5
no 1,6 Bk/kr n ot 0,2 go 0,3 Bk/Kr COOTBETCTBEHHO. [laHHble
YPOBHMN Ha HECKOJIbKO NMOPSAKOB HUXE MMIMEHNYECKMX HOpMa-
TmBoB'"? ans monoka (Cs-137 — 100 Bk/kr, Sr-90 — 25 Bk/kr).

CopepxaHune Sr-90 B pbibe coctaBnseT 0,3-1,1 Bk/kr,
Cs-137 - 0,083-0,09 Bk/kr. HopmaTuBHble 3HaueHus'?2
(100 Bk/kr no Sr-90 n 130 Bk/kr no Cs-137) He NpeBbILEHbI.

Copepxanue Cs-137 B AMKOPACTYLLMX irofax Ha nopsaok
HVXe rurmeHnyecknx Hopmatmneos'? (Cs-137 — 160 Bk/kr).

O6cyxaeHne pe3ynbTaToB

PesynbTathl, NpeacTaBfieHHble Ha pUCyHKax 2 n 3, ae-
MOHCTPUpYIOT, 4To MAB/, Ha Tepputopun cena Tepubepka
1 ocTpoBa KnnbavH COOTBETCTBYET YPOBHIO ECTECTBEHHOIO
doHa MypmaHckoi obnacTu.

3HaveHnsa yaenbHon aktBHoCTK Cs-137 B noyse B cene
Tepunbepka 1 Ha ocTpoBe KunbauH (cm. Tabn. 1) cBuaeTesb-
CTBYIOT O HEPABHOMEPHOM MATHUCTOM XapakTepe 3arps3He-
HUS [aHHBbIM PagnoHYKIMAoM. HopmMaTuBHble YpPOBHU'™ He
npesbiweHbl (100 Bk/kr). MeonaHHoe 3HaYeHVEe yaenbHOM
akTMBHOCTM Cs-137 B MOYBE HA TEPPUTOPUN C MAKCUMASTbHbI-
Mu 3HadeHnamm (102 bk/kr, 3anaaHbli KunbguH) coctaBnset
37 Bk/kr, 4TO CBMAETENbCTBYET O COOTBETCTBUMU TEPPUTO-
pUN KPUTEPUSIM HEOTPAHNYEHHOIO UCMOIb30BAHUS TBEPALIX
mMaTepuanos’s.

AHanua 3HayeHuii akTMBHOCTU Cs-137 B AOHHbIX OTNO-
XeHusax Ha npoTsxeHun 6onee yem 30 net [7] no3Bonser
coenaTb BbIBOf, YTO AOHHblE OT/IOXeHUs bapeHueBa Mops
B parioHe ocTpoBa KunbouH n cena Tepubepka xapakte-
PU3YIOTCS HU3KMMWU YPOBHAMU COAEPXAHUS TEXHOTEHHbIX
PaaNOHYKIIMAOB, KOTOPbIE CPaBHUMbI C POHOBLIMU PErNO-
HaNlbHbIMW 3HaYeHUAMU. [laHHbIA GaKT MOXHO 0OBSACHUTH
HN3kMn ypoBHamn Cs-137 B Boge. M3BECTHO, 4TO Npu HN3-
KX KOHLLEHTpaUMsX B MOPCKOI BoAe Le3nin o6pasyeT MoH-
Hylo dopmy Cs*, KOoTOpass MMeeT TEHOEHLMIO OCTaBaTbCs
B BOJHOW cpene, cnabo copbrpoBaThCs B3BECHIO, a 3HAYNT,
B HE3HAYUTENbHOWM CTENEHN HaKanIMBaTLCA B LOHHbIX OCan-
kax [8].

OOHUM 13 BaxHbIX NyTel 061y4eHNs HaCceneHns aBnseT-
Cs1 Nepopa’bHbIi MNyTb NOCTYMNIEHNS PaaNOHYKINO0B B Opra-
HU3M YenoBeka. o 3Toi NpuyrMHe ocoboe BHUMaHVe yaens-
JIOCb NULLEBLIM NPOAYKTAM MECTHOIO MPOUCXOXAEHNS.

ConocTtaBmB 3HavyeHus aktuBHocTu Cs-137 m Sr-90
B Aroaax, rpmbax u peibe (cMm. Tabn. 2) ¢ gaHHLIMU paau-
auMoHHoro KoHtpons 3a 2011-2020 rr. [5], MOXHO cCy-
ONTb O TOM, Y4TO B MULLEBbLIX NPOAYKTAX MECTHOro NMpouc-
XoxneHus B cene Tepubepka 1M Ha ocTpoBe KunbauH HeT
NPEBbILEHNS COAEPXaHNS TEXHOMEHHbIX PaAMOHYKNMAOB
Haf, pervoHasbHbIMU 3HaYeHusmu. CornacHo Hopma-
TUBHBLIM OOKYMeHTaM'2, JOonyCcTUMble YPOBHM coaepxa-
Husa Cs-137 B arogax ycTaHOBAEHbl Ha ypoBHe 160 Bk/kr,
B rpubax — 500 Bk/kr, npu atom Sr-90 He HopmMupyeTcs.
HopmaTuBHble YPOBHU 4S9 0TOOGpaHHbIX NPo6 srog, 1 rpu-
OO0B HE NPEBbILLEHBI.

Copepxanne Cs-137 B Bopopocnax B 1980-err.
B BapeHueBom mope Bapbuposasno ot 7—10 Bk/kr cyxon mac-
cbl. HaunHasg ¢ 1990-x rr. no 2018 r. yposHu Cs-137 n Sr-90
3aMeTHO CHM3ununcb n coctaenatot ot 0,2 o 0,8 bk/krn 0,1-
1,0 Bk/kr cooTBeTCTBEHHO [9].

B Lenom, MOXHO caenaTtb BbIBOA, O TOM, YTO paaMaLMOH-
Has 06CTaHOBKA xapakTepu3yeTcst GOHOBLIMU 3HAYEHUSMU
COLlepXXaHWs TEXHOTEHHbIX PAANOHYKINA0B B 0ObeKTax OKpY-
XaloLLen cpeabl.

B pamkax BbINOMHEHWS OaHHOW paboTbl paspaboTa-
Hbl 9/1eKTPOHHbIE MoaynM 6asbl AaHHbIX (Bl) no nonayyeH-
HbIM pe3ynbTataM paguauMoHHOr0 MOHUTOPUHra B Cene
Tepubepka 1 Ha ocTpoBe KunbamH (puc. 6). MonyyeHo
Ceupetenbctso N2 2022621890 o peructpaumm 6a3bl AaH-
HbIX C pesyfnbTaTaMmu pagnaLMoHHON 06CTaHOBKM BbILLEYMNO-
MSIHYTbIX TEPPUTOPUIA.

PagyauvionHaa rurvieHa  Tom 17 Ne 2, 2024
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[Fig. 6. Graphical form of database]

3ako4veHue

MpoBeneHbl pagvauMoOHHbIE UCCNEAOBaHUSA Npubpex-
HOIA 30HbI PaiOHOB MPOXUBAHWUSA HACEeNeHus, Ban3nexatmx
kK 0ObekTaM 3aTOMJIeHUs1 SOEPHO Y pPaaMaUMOHHO OMaCHbIX
00bLEKTOB, [N XapakTepusauun COCTOSIHUS TeppuTopui
NPOXWBaHNS HACENEeHNs NO paanaumoHHoOMy hakTopy Nepes
HaMe4yaeMoWm XO3SMCTBEHHOW AEATENbHOCTbIO B ApPKTUKE,
B TOM YMCNe NPeanonaraemMomy nogbeMy 3aTOMIEHHbIX 1 3a-
TOHYBLUMX OOBLEKTOB. Ha OCHOBaHWM MOMYYEHHbIX AaHHbIX
nosy4yeHa OLEeHKa PaanauMOHHOrO COCTOSIHUS TeppuTopun
N MOpPCKOI akBaTopum cena Tepmbepka un ocTposa KnibamH.

1. YctaHoBneHo, 4yto ypoBHM MADB[ Ha muccnepyembix
TEPPUTOPUSIX COOTBETCTBYIOT €CTECTBEHHOMY raMma-@QoHy
pernoHa M He MPEBbILIAIT CPeOHErofoBOe 3HAYeHWe Ans
MypmaHckoi obnactu.

2. T1o4Bbl 1 OOHHBIE OTIIOXKEHWUS B PANOHE MPOXMBAHMS
HaceneHnst Mo COAEPXAHMIO TEXHOTMEHHbIX PaAMOHYKANO0B
Cs-137 1 Sr-90 ynosneTBopsatoT TpeOOBaHNAM HEOTPaHNYEH-
HOro UCNOJIb30BAHUS MATEPUAoB.
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Radiation safety during decommissioning of nuclear legacy sites

Radiation survey of the territory of Teriberka village and Kildin Island of Murmansk Region

luliia V. Gushchina, Nataliya K. Shandala, Vladimir A. Seregin, Dmitriy V. Isaev, Vitaliy G. Starinskiy, Anastasiya A. Shitova,
Anna A. Filonova
State Research Center — Burnasyan Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia,

Moscow, Russia

The Arctic zone is a strategically important territory of the Russian Federation from the point of view of
socio-economic, scientific, and technological components, as well as in terms of planning the development of
a system for ensuring national defense, state, and public security. Intensive exploration and development of
Arctic territories, combined with a rapidly changing environment due to global climate change, carries a few
risks for the environment. This determines the need to assess potential environmental damage and determine
the significance of factors of potential negative impact on unique Arctic ecosystems now and in the future. The
article presents current data from a radiation survey of the coastal zone of residential areas close to the site
of the sinking of the nuclear submarine ‘K-159’ — Teriberka village and Kildin Island, Murmansk region, as
well as the sea area to assess the primary levels of man-made and natural radionuclides before starting work
on the potential lifting of the submerged object. This work was carried out as part of the implementation of
the State Program of the Russian Federation ‘Health Development’ (approved by Decree of the Government
of the Russian Federation dated December 26, 2017, No. 1640). The results of measuring the ambient dose
equivalent rate of gamma radiation in open areas and determining the content of man-made and natural ra-
dionuclides in samples of environmental media (soil, aquatic vegetation, marine aquatic organisms) and food
products of local origin and production (mushrooms, berries, fish, milk). The research results showed that the
state of the study area is generally stable in terms of the radiation factor, the content of radionuclides is at the
background level. As part of this work, electronic database modules have been developed based on the results
of radiation monitoring in Teriberka village and on Kildin Island. Certificate No. 2022621890 was received
on registration of a database with the results of the radiation situation of the above-mentioned territories.

Key words: Arctic zone, nuclear submarine, radiation survey, annual average effective public dose, man-

made radionuclides.

Personal contribution of authors

Gushchina lu.V. — writing the text of the article, editing.

Shandala N.K. — the concept and design of the study, ap-
proval of the final version of the article.

Seregin V.A. — scientific consulting, editing the text of the
article.

Isaev D.V. — collection and processing of data obtained
during the study.

Starinsky V.G. — writing the text of the article, editing.

Shitova A.A. — collection of literary material.

Filonova A.A. — scientific consulting, editing the text of the
article.

References

1.

Development of Concepts of Ecological Rehabilitation of
Arctic Seas from Submerged Radiation Hazardous Facilities
IBRAE RAS [Internet]. Available from: http://www.ibrae.ac.ru/
contents/465/ [Accessed 13 Sep 2023] (In Russian).

Sivintsev YV, Vakulovsky SM, Vasiliev AP, Vysotsky VL, Gubin
AT, Danilyan VA, et al. Technogenic Radionuclides in the
Seas Washing Russia. Radioecological Consequences of
Radioactive Waste Disposal in the Arctic and Far Eastern Seas
(‘White Book-2000’). Moscow, IzdAT; 2005. P. 117-118 (In
Russian).

Sarkisov AA, Sivintsev YV, Vysotsky VL, Nikitin VS. Atomic lega-
cy of the Cold War at the bottom of the Arctic. Moscow; 2015.
P. 120-133 (In Russian).

Conflict of int t 4. Kazennov AYu. Carrying out radiation monitoring of the nucle-
ontiict of interests ar submarine B-159. Materials of the Russian-British Group of

The authors declare that they have no conflicts of interest Experts, August 15, 2007, Moscow; 2007. 9 p. (In Russian).
when conducting the study and preparing this article. 5. Annual report on the state of the environment of the Murmansk
region (2011-2020) [Internet]. Available from: https://gov-
Sources of funding murman.ru/region/environmentstate/ [Accessed 11 Aug

The work was financed under State Contract No.10.004.20.0 2023] (In Russian).

o " 6. Matishov GG, Kasatkina NE, Usyagina IS. Technogenic radio-

dated June 09, 2020, with the FMBA of Russia as part of the im-
plementation of the State Program of the Russian Federation
‘Health Development’ (approved by Decree of the Government
of the Russian Federation dated December 26, 2017, No. 1640).

activity of the waters of the central polar basin and adjacent
Arctic areas. Doklady akademiinauk = Reports of the Academy
of Sciences. 2019(1): 93-98. DOI: https://doi.org/10.31857/
S0869-5652485193-9 (In Russian).

luliia V. Gushchina

State Research Center — Burnasyan Federal Medical Biophysical Center
Address for correspondence: Zhivopisnaya Str., 46; Moscow, 123098, Russia; E-mail: yuliyagushina@yandex.ru

126

Vol. 17 Ne 2, 2024 RaDIATION HYGIENE



PaanauyvoHHana 6e3onacHOCTb npun BbiBOoAEe U3 aKkcnayartayum 06bEeKToB fsAepHoro Hacinegusa

7. Paraskiv AA, Mirzoeva NYu, Miroshnichenko ON. Cesium radi- 9. Matishov GG, llyin GV, Usyagina IS, Valuyskaya DA, Kirillova

onuclide contentin water and bottom sediments of the Barents EE. Concentration of artificial radioisotopes in the biota of the
Sea. System of the Barents Sea. Ed. by Academician A.P. Arctic shelf in modern conditions (2013-2018). Doklady rossi-
Lisitsyn. Moscow: GEQOS, 2021. 672 p. DOI:10.29006/978-5- yskoy akademii nauk. Nauki o zemle = Reports of the Russian
6045110-0-8/(36) (In Russian). Academy of Sciences. Earth Sciences. 2020;494(1): 71-75.
8. Nikitin ED. Modern soil science and biosphere conservation. DOI:10.31857/52686739720090133 (In Russian).
I;szszgi\;?]\;edeme = Soil Science. Moscow. 1991;(4):59-70 (In Received: November 16, 2023

For correspondence: luliia V. Gushchina - Junior Researcher of Laboratory of Radiation Public Hygiene, State Research
Center — Burnasyan Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia (Zhivopisnaya Str., 46;
Moscow, 123098, Russia; E-mail: yuliyagushina@yandex.ru)

ORCID 0000-0002-5953-4475

Nataliya K. Shandala - M.D., Ph.D., Science and Biophysics Technologies Deputy Director General, Doctor of Medical
Science, State Research Center — Burnasyan Federal Medical Biophysical Center of Federal Medical Biological Agency of
Russia, Moscow, Russia

ORCID 0000-0003-1290-3082

Vladimir A. Seregin — Senior Researcher of Laboratory of Radiation Public Hygiene, State Research Center — Burnasyan
Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia, Moscow, Russia

ORCID 0000-0001-9883-1571

Dmitriy V. Isaev - Senior Researcher of Laboratory of Radiation Public Hygiene, State Research Center — Burnasyan
Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia, Moscow, Russia

ORCID 0000-0002-9687-628X

Vitaly G. Starinskiy — Head of the Testing Laboratory Center for Hygienic Monitoring of State Research Center — Burnasyan
Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia, Moscow, Russia

ORCID 0000-0003-1026-3472

Anastasiya A. Shitova - Junior Researcher of Laboratory of Radiation Public Hygiene, State Research Center — Burnasyan
Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia, Moscow, Russia

ORCID 0000-0002-9584-4286

Anna A. Filonova - Senior Researcher of Laboratory of Radiation Public Hygiene, State Research Center — Burnasyan
Federal Medical Biophysical Center of Federal Medical Biological Agency of Russia, Moscow, Russia

ORCID 0000-0002-0832-2878

For citation: Gushchina lu.V., Shandala N.K., Seregin V.A., Isaev D.V., Starinskiy V.G., Shitova A.A., Filonova A.A.
Radiation survey of the territory of Teriberka village and Kildin Island of Murmansk Region. Radiatsionnaya Gygiena =
Radiation Hygiene. 2024.Vol. 17, No. 2. P. 117-127. (In Russian). DOI: 10.21514/1998-426X-2024-17-2-117-127

Pagnauvionnas rurvesa  Tom 17 Ne 2, 2024 127



