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1. Betyn

Nianpnemctso Poresa (ROGESA GmbH — nocTiliHWiA nokyneub 3anisopyaHux
okaTuiis PeppeKkcno) 3sepHynock Ao PegepanbHOro IHCTUTYTY | KomnaHii BicmyT 3
NPoXaHHAM HaZaTn CrewiabHi KOHCYAbTaLiHI NOCAYIU WOoAO pagiauiitHol 6e3nexn
3annaHoBaHoro byaisHUUTBa binaHiBcbKoro 3anizopygHoro kombinaty (B3K), wo
po3TawoBaHWA y KpemeHuyubKomy paitoHi Ykpaitu, 30 Km Ha niBHiu-cxig Big micta
KpemeHuyk.

byno BUpaXKeHO 3aHEMNOKOEHHA WOAO0 HACNiAKIB pO3p06KM 3ani30pyaHOTO
poaoBuuULa y 3B'A3KY 3 HAABHICTIO paAioaKTUBHUX maTepianis NPUPOLHOrO
noxogxeHHa (HOPM). B ubomy BigHOWeEHHI, Ha gopyyeHHa BI3K, LeHTpom
MOHITOPUHIOBUX AOCAIAXEHDb Ta NPUPOJOOXOPOHHUX TEXHONOTIH (EKOMOHITOP) i
YKpaiHCbKUM rigpomeTepeonoriyHnum iHcTutyTom (YRpIMI), m. Kuis, Ykpaina, 6ys
NiAroTOBAIEHMIA TEXHIYH WA 3BIT “XapaKTepuCTMKa NOTEHLIMHMX pU3KKiB Ail pagiaLii-
HOro BUNPOMIHIOBAHHA, NOB'A3aHMX 3 pO3p0O6KOIo biNaHIBCbKOro 3anizopyaHoro
poaosuax. [laHe AOCAIAXKEHHA PO3MNOYMHAE HAYKOBY-NPUKNAAHY NpOrpamy, aka
cneuianbHoO po3pobeHa 3 meTo NepeBipku NPoeKTy ByAiBHMUTBA Kap'epy i
KiHueBoi ¢pas3n po3pobKM POAOBMLLA HA BUABAEHHA NOTEHLiNHUX PU3KKIB Aii
pa,b,iau,iﬁHoro BUMPOMIHIOBAHHS.

BrP/BicmyT (TyTi fani “KoHcynstant”) 6yn0 4OPYYEHO NPOBECTM peTenLHy nepe-
BiPKY TEXHIYHOTO 3BiTy, BKa3aHOTO BULLE, a TAKOXK CydacHoi cuTyauii 6esnocepegnbo
Ha Nnpomucaosomy mailgaHuunky bI3K. BignosigHo 4o poboyoro 3aBgaHHA Linno
nepeBipKU € BU3HaYeHHA 06I'pyHTOBAHOCTI NO/0MeHb | BUCHOBKIB, 3pobaeHUX B 3BiTi
EkomoHiTop [EcoM-15] cTocoBHO NOBHOMACWITa6HOro BUCBITAEHHA NOTEHU,iAHNX
pu3uKiB aii pagiauiilHoro BUNpomiHIOBaHHA, NoB'A3aHNX 3 po3pobKoto
binaHiBCcbKOro 3ani3opyAHOro poaosumLLa.

2. fKicTb paaionoriuHux BUMiptoBaHb i 1abopaTtopHux
aHanisis

2.1 Mpami paaionorivyHi BUMipoBaHHA B NOZ1IbOBUX YMOBAX
BumiptoBaHHA 403M ramma BUNPOMIHIOBaHHA B NO1IbOBUX YMOBaX NPOBOAWUINUCH 3
BMKOPUCTaHHAM f03UMeTpa-pagiometpa DSK-96 B kombiHaui 3 aeTekTopom BDSK-
96. BianosigHo Ao [EcoM-15] Ha ue o61agHaHHA € “cepTUiKaTM MeTPoNOrivuHOT
atecrauji” (N2 26.04/0405 Big 26 yepsHs 2014).

2.2 JlabopatopHi gocniaKeHHA

AHani3 3pa3Kis NpMpogHOro cepeaoBuLLa BUKOHYBaBcs B 1abopaTopii YKpaiHCbKoro
rippometreoponoriyHoro iHcTutyty 8 Kuesi. B Tabnuui 1 HaBeageHi OCHOBHI
paaionoriyHi napameTpum Lo BUMIPIOBaANUCh, 3aCTOCOBaHI MeTOAU BUMIPIOBaHb Ta
OCHOBHe aHaniTM4YHe obnagHaHHA.

MoxHa CTBEpAKYBaTH, L0 METOAMN 3aCTOCOBAHWUX aHaNITUMHUX AOCNIAKEHD
nosHicTIo BignosigatoTs noHaTTio Nepegosa MpakTuka. Tunv i BUpOOHUKHK
06naHaHH#A WMPOKO Bifomi. KOHCyNbTaHT B CBOTH 1abopaTopil BUKOPUCTOBYE TaKi
cami ramma cnekTpomeTpu BupobHUUTBa KOMNaHiii CANBERRA Industries Inc. i
ORTEC (CLUA), a TaKoK NporpamHi NpoayKTH, WO NOCTaBAAOTLCA BUPOBHUKOM A0
o6napgHaHHAa. UMF 2000 npeacrtasnne cobolo npunaj, wo supobnaetoca
komnaHiewo “AQ0O3A”, Pocilicbka ®epepauia. HasegeHi npunaam € cTaHAapTHUMU
IHCTPYMEHTaMMU, AKi 3aCTOCOBYIOTLCSA B paMKax Nporpamu TexHiYHoro cnispobir-
HuuTsa MATATE 8 6araTbox KpaiHax CxiaHoi EBponn i LleHTpanbHoi Asii. PiguHHoO-
CUMHTMAALMHKI cnekTpomeTp Triathler Bupo6HuuTea komnaHii HIDEX (®iHnaxaina)
WM POKO BUKOPUCTOBYETHCA B labopaTopisx Esponeiicbkoro Coay.




Tabnuus 1: MNapameTpu, metoam Ta obnagHaHHA

Napametp

3aranbHa ansda i
6eTa aKTUBHICTb B
3paskax Boau

Muromi

KOHUEHTpaLUil ramma-
BUMPOMIHIOIOUYMNX
HyKAigie (Malike Bei
pagioHyknian pagy
posnaay ypaHy,
BKNtOYAIOYMN pasioH-
222)

Mutomi
KOHLUeHTpauli
oKkpemux anbba Ta
beta
BUNPOMIHIOIOYMX
pagioHyknigis (B
TOMY YUCAI NMONOHIN-
210 i cBuHep-210)
BusHaueHHA
KOHLIEHTpaLin
ypaHy-238/234 y
Boai

Bu3HaueHHs
KOHUEHTpauin
cBuHLI0-210 i
nonoHito-210 y soai

Mertop nabopatopHoro aHanisy

PaxysaHH#A 3aranbHoi anbda Ta 6era
AKTMBHOCTI (CymapHa eHepris).
MepexpecHa nepesipka pe3yabTatis
MeTOA0M PiAUHHO-CLUMHTUAALIAHOT
cnekTpomeTpi

lamma cnektpomeTpii

(3acTocoBaHo 40 3pa3Kis FpyHTY,
BOAM i Nay)

EnekTpoximiyHa niarotoBka 3paskis.
BumiptoBaHHA meTogamu anvda-
CneKkTpomerpii Ta piguHHO-
CUMHTUAALINHOI cnekTpomeTpii
(3acTocoBaHo A0 3paskKis FpyHTY,
BOAM | Nuay)

PagioximiyHa nigrotoska 3paskis 3

BM3HAYEHHAM BUXOAY 3
BUKOpUCTaHHAM i3oTony U-232 8
AKOCTI i30TONHOrO Mapkepy; anbda-
cneKkTpomeTpin

PagioximivHa niarotoBka 3paskis 3
BM3HAYeHHAM BUXO4Y 3
BUMKOpUCTaHHAM i3oTony Po-209 8
AKOCTI i30TONHOro Mapkepy; 6eta- i
anboa-cnekTpomeTpis

AHaniTnuHe obnaaHaHHA

Na6opaTopHuii pagiomeTp-
cnexktpomeTp UMF 2000
Triathler Hidex piguHHo-
CLUHTUAALIRHIIA CnekTpomeTp

HV3bKOPOHOBUIN BUCOKOYMUCTII
ramma getexktop GMX40 C
(ORTEC) / npoBHuit Bunyck
nporpamu Gammavision
HW3bKoPOHOBMIA BUCOKOUMUCTUIA
ramma getektop BEGe BE 5030
(CANBERRA) / npo6Huit Bunyck
nporpamun GENIE 2000

TNabopaTopHuii pagiomeTp-
cnektpomeTtp UMF 2000

Triathler Hidex pianHHo-
CUMHTUAAUIMHWIA cnekTpomeTp

NabopaTopHuii pagiomeTp-
cnektpometp UMF 2000

JNabopaTopHuii pagiomeTp-
cnexktpometp UMF 2000

PapjonorivHa nabopatopia YKpaiHCbKOro rapoMeTeoposoriyHoro iHcTUTyTy B Kuesi
€ cepTudikosaHUm YneHom Acouiauii aHaniTnuHux nabopatopiit MixkHapogHoi
areHuii 3atomHoi eneprii (MATATE) a8 BUMIpIOBaHHS pagioakTMBHOCTI B NpUpPOA-
Homy cepeoBULLi (ALMERA); BianoBigHMI cepTudikaT BKAOUEHO B 3BiT B AKOCTI
Aonatky. Texk came CTOCYETbCA YKpaiHCbkuxX cepTudikaTis (Ha yKpaiHCbKiM MoBi), Wo
6ynn Bnaani Ykpl'MI, e ckasaHo, Wwo us nabopatopia € akpeaUTOBaHO ANA
npoBeAeHHA BUMIPIOBaHb PafioN0riYHMX NapameTpiB NPUPOLHMX 3Pa3KiB y meKax
3a3HavYeHUX norpiwHocTein. TakoX 40 3BiTy A04aHI pe3lome 3a CTaHZapTHO
dopmoto, fie BKaszaHo, WO NpoBiaHi dpaxisui nabopatopii YkplMI € excneptamu

MATATE, i nepioAnyHO 3anNpoLLytoTbCA areHUi€ro 417 BUKOHAHHA OKPeMMUX NPOEKTIB
B AKOCTi eKCnepTiB.

3okpema, piBeHb MPOBEAEHHA ramMma CNEKTPOMETPUYHUX AOCAIAKEHb
nabopatopieto YKpIMI € BUCOKUM. BUKOPUCTAHHA BUCOKOEPEKTUBHUX BUCOKO
YMCTUX ramMma AeTeKTOpiB Pa3om 3 NepesoBUMM AOCATHEHHAMM B KanibpyBaHHI
CNEeKTPOMETPIB B Aiana3oHi HU3bKUX eHepriit GoToHiB (Huk4e 100 keV) no3sonse
YKkpIMI npoBoaAUTA BUMIPIOBAHHA MPAaKTUYHO BCiX ramma-BUNpPOMIiHIOIOHNX
npoayKTiB nonyposnagy pagis U-238/U-235TaTh-232. besnocepeHim AoKa3om
LbOTO NONONKEHHA € MantoHoK 1 JogaTky ANNEX I: “Tama-cnekTpomeTpuHHUiA
aHani3” [EcoM-15].

MpoaHani3oBaHi AaHi € TUNOBUMM A1 TPYHTIB, KOTPi 3HaXOAATHCA B MeXaX POHOBUX
3HaYeHb ANA NOBITPA. B Aeakux 3paskax soam 6ynu BusHadeHi niasuuieHi anbda
KOHUEHTpau;ji.

3 METOI0 OLLIHKM AOCTOBIPHOCTI BUMIPAHUX 3HaUEHb KOHLLEHTPALLi paAioHyKNiais
MOMK/IMBO 3aCTOCYBAHHS AEAKUX iIHAVKATOPIB, HaNpPUKNaA:

e B XiMiYHO HEMOPYLIEHMX WiNbHUX 3pa3Kax padioHYKAiAN TPbOX PALIB
nonypo3znagy (U-238, U-235 ta Th-232) noBUHHI 3HaXoAUTUCh B pagiaLifiHin
piBHOBa3i 3 BIANOBIAHUMMN MATEPUHCLKMMU paAioHYKAiAamu;

e  CniBBiLHOLWEHHA aKTUBHOCTeM i3oToniB U-235/U-238 noBuHHO ByTK Ha
pisHi 0,05;

e Yy BOAi KOHUEHTpaua isoTtony U-234 noBMHHA AeLLo NepesuLlyBaTm
KoHueHTpalLito izotony U-238 (edekT Bigaadi);

e 3aranbHi anbda/6eTa KOHUEHTPALLT NOBUHHI BYTU BULLIUMM HiX Cyma
iHAMBIAYabHWUX KOHLEHTPaLili akTUBHOCTe BiAMOBIAHUX 4OBIO KUBYUYMX
anbda-6eta /6eTa BUNPOMIHIOBAUIB.

Bci BKa3aHi iHAMKATOPUY NiaTBEpAKEHI.




3. XapaKTepucTMKa NOTeHLiMHUX PU3UKIB

3.1 bBe3nocepeaHbO AOCTYNHI Pi3HOBMAM HABKONNLIHLOTO
cepeaoBULLa

3.1.1 JAo3aramma BUNPOMiHIOBAHHA B NOBITPI

Mig Yac BUKOHaHHA Nporpamun BUNPobyBaHHS, BUMIPIOBaHHA eKBiBaneHTHOI
aKTUBHOI 1031 HABKONULWHbLOTO cepeaoBuLLa (B 38iTi EKOMOHITOP Ha3BaHOT aKTUBHOI
eKkcnosunuinHoi 4031 ramma BUNpomiHtosaHHsA EDR) BUKOHYBaAuch cnispobit-
HUKaMn EKOMOHITOpP cymicHO 3 eKcnepTamu YKpI M.

OTpumMaHHi 3HaueHHA eKkBiBaIEHTHOI aKTUBHOI 403U, WO HaBeAeHi B po3aini 4.1 3siTy
[EcoM-15] e TUNOBUMU POHOBMMM 3HaUEHHAMM. By NiaTBEpANKEHMI Aiana3oH
3HayveHb Big 0,09 8o 0,12 mikpo3isepT/rogunny’. LLi 3HaueHHA npegcTasnntoTs co60i0
HasemHy pagiauito, Wo NocTynae YacTKOBO Bif NPUPOAHUX PALiOHYKANIAIB B
reOreHHMX rpyHTax Ta YaCTKOBO Bif, KOCMIYHOIT pagiaLii Ha noBepxHi 3emni.

3.1.2 3pasKu WinbHUX ripcbKUX nopig,

WinbHi 3paskun Bigbupanucs 3 rpyHTIB, OCAL0BUX YTBOPEHb Ta KPUCTANTUHUX
ripcbKUX NOPIf, BKAOYAOYM 3a1i30pYAHE TiN0. AHANITUYHI AOCNIAMKEHHS WiNbHUX
3paskKiB BUKOHyBanuch B 1abopatopii YkpIMI 3a gonomoroto rama cnektpomerpii,
anbda cnekTpomeTpiii piAUHHO-CLUHTUAATUBHOT CnekTpomeTpil. JocaigKeHHs
6yAun cNpAMOBaHi Ha BUSHAYEHHA NUTOMMX aKTUBHOCTE (TOBTO aKTUBHOCTE N &
nepepaxyHKy Ha oguHuULo macy B [BK/Kr]) Taknx pagioHyknigis ak U-238, Ra-226,
Pb-210,Th-232 TaK-40.

3.1.2.1 Bid6ip 3paskis rpyHmy

IHOMBIAYaNbHI 3pa3KM rpyHTIB Biabupanuch Ha BigcTaHi Big 2 40 5 MeTpis B340BX
AiaroHanei nonepeaHbo BU3Ha4YeHoi obnacTi “KoHBepTy”. IHAMBiAyanbHi 3pa3Kku
noTim 06'eAHYBaNUCE 3 METOI GOPMYBaHHA KOMNO3UTHMX 3Pa3KiB, AKi €
penpe3eHTaTUBHUMMK ANA BU3HAYeHOI obnacTi BUBYEHHS. B 3BiTi EKOMOHITOp
HaBegeHi poTorpadiiTa HagaHO AeTaNbHUA ONUC FPYHTOHOCIB, WO BUKO-
puctosysanuch Ana 8iabopy 3paskis. Takuit meton Bigbopy npob rpyHTIB €
penpe3eHTaTUBHUM.

7 . = . .
B 3BiTi [ECOM-15] faHuit AianasoH BKasaHW Ha piK, WO € NOMWAKOBUM.

[JoaaTkoso B AeKinbka micuax 6ynu BiaibpaHi npobu ocafloBUX yTBOPEHb 3 AHa
cTaBKa-BUNapHUKa KpemeHuyLibKoro Hadgtonepepo6HOro 3aBogy Ha rubuHi sig 0
[0 20 cMm. 3 LLiNNI0 OXapaKTepu3yeaTt BePTUKAAbHNA Npodinb MOMANBOI Mirpauii
paaioHyKANiAiB 3 0aHiel cBepANOBUHYM 6y BiniBpaHi TPM3paskM Ha rnbuHax 0-5cm,
50 cmTa 100 cm.

3.1.2.2 Bid6ip 3paskis zipcbkux nopid

Binbip 3paskiB ripcbKux nopig BUKOHYBABCA 3 KEPHY CBEPANOBUH, WO 6ynun
NpobypeHi nig 4ac HeAaBHbOT MPOTPaMU iHKEHEePHO-Te0NOMYHUX AOCAIAKEHD; Ha
}ab ICTOPUYHUI KepH NonepeaHiXx reonoropo3sigysanbHux pobitT NoBHICTIO
BTpayeHo. 3aranbHa cTparteria sinfopy 3paskis Bkaloyana 8 cebe ABa pisHi nigxoam.
CnoyaTky 36 iHAMBIAyanbHUX 3pa3kiB 6yan BiaibpaHiis Bcix AiTONOTIYHUX
Pi3HOBUAIB 0CaA0BUX YTBOPEHb, KPUCTANIYHUX NOPiA i 3anizHux pyg, (napTisa 1).
Micue Biabopy iHansigyansHoi Npobu BU3HaYaNUCh KPUTEPIEM MAKCMMaNbHOTO
3HAYEHHA raMa KapoTaXy CBEPA/I0BMHU, B TOMY YUMCAI Ha TPaHWLI MiXK pi3HUMMK
NITONOTIYHUMM pi3HOBMAAMM nopia. MoTim Bynu BiAiGpaHi KOMNO3UTHI 3pa3kn i3
BCiX NITONOTIYHNX Pi3HOBWUAIB POAOBULLA 418 BUZHAYEHHA NO HUM pernpeseH-
TaTUBHWX CepelHiX 3HaYeHb pagioakTMBHOCTI. KOMNo3nuTHI Nnpobu cknaganuca 3
cepii BUNaaKoBo BMOPaHMUX CBEPANOBUNH 3 METOI OTPUMAHHA penpe3eHTaTUBHOTO
maTepiany (napTia 2).

KOHCYNbTaHT € BIeBHEHMM, L0 3aCTOCOBaHa CTpaTeria rapaHTye MakKCMManbHO
MOKNBY penpeseHTaTUBHICTL Biabopy Npob 3 06MexeHOT KilbKOCTi KepHOBOTO
marepiany.

3.1.2.3 PadioakmugHicmb WisbHUX 2ipCoKUX MOPid

BUMiploBaHHA FPYHTIB i FiPCbKUX NOPig XapaKTepU3yIOTb CYHacHUI CTaH reono-
riYHOro cepe0BMLLA 10 NOYATKY 3aNNaHOBaHOI po3pobku binaHiBCbKOro poaosuLla
i 6yisHMLUTBA KOMBiHaTY. OTpUMaHi GOHOBI 3HAYEHHA CAYKaTb B AKOCTI Npepo-
raTuey, a TaKOX HafatoTb iHGOpMaLLito WoA0 NOAa/bLIOT OUIHKK pagiauiiHoi
6e3nekun B Npoueci pospobku BinaHiscbkoro pogosuia. NpoarnanizosaHi faHi
3HaXOAATLCA B TUMOBUX MeXax POHOBMX 3HaUeHb (Tabaunua 2).

Tabauua 2: [liana3oHu BUMIPAHUX MUTOMMX aKTUBHOCTel 3rigHo 3 [EcoM-15]

Mutoma AKTUBHICTb [BK/Kr]

U-238 Ra-26 Pb-210 Th-232 K-40
Ocaposi
yTBOpPEHHA 14-41 16 - 46 14-42 15-56 345 - 1560
{naprin 1)
MeramopdiuHi
yTROPEHHA 6-33 6-20 5-20 8-183 198 - 2345
(naprin 1}




Mutoma AkTMeHICTL [BK/Kr]

U-238 Ra-26 Pb-210 Th-232 K-40
Ocaposi
YTBOPEHHA 17-69 18-59 18-61 10-31 192-978
(naprtin 2)
MeTamopaoiyHi
YTBOPEHHS 2-47 2-46 2-42 1-36 7-877
{naprtin 2)
TpyHTH 20-36 20-37 26-90 21-39 368 - 607
CTaBoK-BUMaPHUK 34-41 28 -126 29-472 16 -28 283 -541
KpemeHuyubkoro
HadTonepepobHoro
3aBoay

B 3pa3kax winbHux nopig EKOMOHITOp NnpoaHanisosaHi BigNoBigHI KAOYOBI
PagioOHYKNIAN NO AKUM NPOBOAMUTHLCA OLIHKA PagioNOTiMHUX PU3UKIB Ha
nianpuemcrsax 3 BuaobyTKy ypaHoBoi pyau. Nepw 3a sce, ue U-238 TaRa-226 (y
BMNaaKy peabiniTauinHoro npoekTy BicmyT 3a3HayeHi 48a i30TONM Ha3UBaOTLCA
KTO40BUMM padioHyKAigamun). 1o iHWKMX padioHykAigis, wWo GopmyloTb 403y B
WINbHUX ripcbKuUx nopogax sigHocatbea U-234, Th-230, Pb-210, Po-210Ta U-235,
BKAKOYAKOUM iX AoYIpHI pagdioHyknigm Ra-228, Pa-2311a Ac-227, 33 yMOB, 11,0 BOHU
3HaXO04ATbCA B HENOPYLWIEHOMY re0/I0riYHOMY CepelOBULi Ta B piBHOBA3I 3ix
MaTePUHCbKMMU paaioHyKAigammn. BusHayeHHA KoHLeHTpauiin U-235 (nposegeHo
YkpIMI) He 6yno HeoBXigHMM TOMY, WO CMNiBBIAHOWEHHA NPUPOAHMUX i30TOMIB i
CniBBiAHOWEHHA aKTUBHOCTEN Mixk U-235 i U-238 € nocTitHMmmM BenmymHamm (To61o
0,007 ana KoHueHTpaL,in i3oTonis i 0,045 Anna ix akTMBHOCTEN). ANne nepesipKa Lux
CNiBBiAHOWEHb ANA rapaHTil AKOCTI JOCNIAMEHDb € A0LiNbHOW. BU3HaYeHHS
MUTOMMX aKTMBHOCTell isoTonis Pb-210, Th-232i K-40 (nposeaeHo YkpIMI) € Takosx
AOUINIBHUM TOMY, 1O Lji 3HaY€HHA BUKOPUCTOBYIOTHCA B AKOCTI BXIgHWX NapameTpis
ANA PO3PaXYyHKY ePeKTUBHOT aKTUBHOCTI A, O € NapaMeTPOM OLiHKHM
NOTEHLIabHOTO BUKOPUCTaHHA MaTepianis i MiHepasibHOi CUPOBUHMN.

B posaini 4 3sity [EcoM-15] HaBOAATLCA OTPUMaHI 3HAYEHHA PaioaKTUBHOCTI B
LiNbHKMX 3pa3kax i ix aHani3. AHania nposeaeHo B ABi cTagii:

B nepwy cmadito (po3ain 4.1 —papiauiiHuit doH), ouinera icHyoua poHoBa
cuTyauin, To6To cuTyauia Npu akiii Bci matepiany (rpyHTU i MmaTepian, BigibpaHuii 3
Pi3sHNX reonorivHmx Gopmauiil) e NpUCYTHIMM Ha CBOEMY MicLi. Bpaxosyiouu
AianasoHW NUTOMUX aKTUBHOCTE N A5 KOYOBUX padioHykaigis U-238 1 Ra-226
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(tabanus 2), He BY10 OTPMMAHO KOAHOTO 3HaYeHHs, sike 6 nepesullysano 0,1 BK/kr.
Lie sk came BiAHOCUTHCA A0 aKTUBHOCTI KOHLLEHTPaLii i3oTony Pb-210i po
nepesBaxHoi BinbwocTiizotony Th-232. Tinbku B o4HOMY BUNAAKY NTMTOMaA
aKTUBHIicTb Th-232 nepesuuwuna 0,1 GK/r, ane Bce 04HO 3a/IMWAETHCA HA PiBHI
3HAYHO HUMKYMUM HIXK 0,2 BK/T.

EKOMOHITOpP 3p06AeHO BUCHOBOK LWOA0 BUMIPAHOT PaAioaKTUBHOCTI B LLiIbHMX
3pa3Kkax, Wo TakKi 3HaYeHHA paAioaKTUBHOCTI “e TMNOBUMU ANA Teputopii
UeHTpanbHoi YKkpaiHu 8 uinomy i MonTtascbkoi obnacTi 3okpema ”.Ha»anb
pedepaTMBHI 3HaYEHHS, WO NiATBEPAKYIOTE AaHUIA BUCHOBOK, He HaBeAeHO. Ane,
$aKT, Wo BU3HaYeH] 3HAYEHHA aKTUBHOCTI € TUMOBUMW GOHOBUMM 3HAYEHHAMM
OAHO3HAYHO NiATBEPAKYETHCA KOHCYAETAHTOM 3 NOTAAAOM Ha onyB/iKoBaHi CBITOBI
3HaueHHs, AKi y3aranbHewi B nybnikauii Opranisauii O6'eaHaHMx Hauiii [UN-2000]. B
witt ny6aikayii HaBogaTbca aaHi Haykosoro Komitety OOH 3 nuTaHb HachiAKiB
aTomHoi pagiauii (UNSCEAR) o0 TMROBUX GOHOBUX 3HaYeHb TepuTopii CxigHol
€Bponu B Aiana3oHi i 8 6k/r ao 130 bk/r ana U-238i8ia 8 Bk/r ao 210 bk/r anA Ra-
226 (ame. Tabaunuio 4 Joaatky B [UN-2000]). 3HaueHHA, Wo oTpUMmaHi A Teputopii
BiNaHiBCbKOro POA0BMLLA 3HAXOAATHCA B HU30BWX 061aCTAX BKa3aHUX Aiana3soHis.

B dpyey cmadito, EKOMOHITOP NPOBEAEHO OLLIHKY NOTEHUIAHOI0 BNAWBY Ha
HaBKOJIULLIHE cepeaoBULLE Big BUA0GYTKY 3ani3Hoi pyam binaHiBcbKoro ponosuila
(po3min 4.2: AxkicHe BU3HayeHHA HOPM B ripcbkux nopofax binaHiscekoro
POAOBMLLA | OLIHKA MOXKAUBUX CLEHapiiB BNJINBY Ha HABKO/WULIHE cepeaosulle).
TaKUM YMHOM, BU3HAYAETHCS, IO MaTepian, AKUIA NoTeHuUilHO Byae CKNanaTCA Npu
po3pobui poaosuLLa byae 3HaXoAUTUCH B CTaHi pafiauiiiHoi pisHoBarm i WTYYHa
aKyMyAALid ypaHy Ta iHWWX pafioaKTUBHUX eNEeMEHTIB He nepeabavaetbca. Ak
HaCcNiAoK, CKNafAeHiy BiflBanu maTepianv po3KPUBHUX NOPIA i 3aNi3HWX PyA, B CBOEMY
nepeMHHOMY CTaHi, To6To He nepepobaeHomy i He nigaaHomy 36araueHHio, byayTe
XapaKTepM3yBaTMCh TUMM K CAMUMU MOKa3HUKaMKU MUTOMOIT aKTUBHOCTI, O i A0
Mo4aTKy po3pobKu.

Ha 3aKiHYeHHS, NiAKPEeCAMMO, WO BCi BUMIPAHI NUTOMI aKTUBHOCTI NPUPOAHUX
paAioHYKAIAIB B LWiNbHWX 3pa3Kax, BigibpaHux 3 TepuTopii binaHiscbKoro pofoBuiLa,
€ 3HaUHO HMKUYUMM PEKOMEH A0BAHUX MiIXXHAPOAHMNX KOHTPONABHUX 3HAYeHb ANA
IHAMBIAYaNbHUX PaAionyKAiAiB NpUpoaHUX paAiB nonyposnaay (1 BK/r), a TakoX
[NA NepeBaHOI 6inbWwiocTi 3paskis ans K-40 (10 bk/r; ans. [IAEA-14]). 3aranom,
piBeHb pafioakTMBHOCTI, BU3HAYEHWIA AN1A WiNIbHMX 3PA3KIB, € HU3bKUM, @ CTOCOBHO
CKNafaHHA Ta NepeBO3KM MaTepiais niguyac nobynosu binaniscbkoro Kap'epy,
HaABHICTb Pa4ioNoriYHMX PU3UKIB He NepeabadacTbeA.
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3.1.3 Nwnn

Bin6ip npob nuny BukoHyBaBcs 3a fonomorow 6arato 06'emHUx npob nosiTps
(BTAryBaHHA NOBITPS B KOMBiHALi 3 0OCaAKEHHAM NUAY | aePO30AI0 Ha dinbTpax).
MokasaHo, o BUCOKI WWBMAKOCTI T3 06'eMU HaKauyBaHHA 4aI0Tb MOXAMBICTb
npoBoaWTK Biabip Ny Ta aepo3010 B 4OCTATHIM KiAbKOCTI, o 3abe3nevye
LOCTOBIPHICTb aHANITUYHMX AOCAIAMKEHD. BUMIpIOBaHHA pagiaLiiHNX KOHLEeHTPaLii
NUNY Ta AoTo NOXiAHMUX, @ TAKOX pPafliocaKTUBHOCTI aepo30A10 B NOBITPi 6yau
NpoBeAeHi B N'ATW Pi3HUX MicUAX TepUTOpIii BinaHiBCbKOro poaoBULLA 33 KOPOTKUA
TepmiH (2 AHi). OgHaK, AN BUIHAYEHHA PIYHUX cepeaHiX KOHUEHTPaLL Takuii
KOPOTKWIM TEPMIH € HE4OCTATHIM.

3.1.3.1 PadioakmusHicms nuny

CTOCOBHO BM3HaYeHHA PiBHA PafioaKTUBHOCTI B aTMOChEpPHOMY MOBITPI
AocnigxeHHa bynu cnpamoBaHi Ha BUMIpoBaHHA Ra-226, Pb-210Ta Be-7. BTabauwi
3 HaBeZeHi Aiana3oHK 3Ha4YeHb KOHLLEHTPALLiW pajioakTMBHOCTI NUAY B NOBITPI
(B3aT03TabnMLi 3.2 3BiTY [ECOM-15]).

He amenaquch Ha Te, Wo ABOAEHHWI Nepiog Bigbopy Nuay He AA€ A0CTaTHIX AaHMX
00 BU3HAaYEHHA penpe3eHTaTUBHOIO PiYHOMO PiBHA cepeaHbOl KOHUEHTpaLLii
paaioHyKNigiB, OTPMMaHI Pe3y/ibTaTh NOKasyoTh, WO Mif Yac BUMIPIOBaHb NUAY Ha
TepuUTOpPIT poaosMiLa He 6yno BUABIAEHO HiAKUX BiAMITHUX ocobansocTell Big,
npupoaHoro pagiauitHoro ¢oHy. NMpoaHanizoBaHi AaHi 3HaXO0AATHCA B MeKax
3HaueHb, L0 € TMNOBUMU A/17 GOHOBOTO PiBHA.

Tabnuua 3: [liana3oHu BUMIpIOBaHb NUAY | KOHLEHTPaL pasioakTMBHOCTI B
nosiTpi 3riaHo 38iTy [ECOM-15]

Mun KoHueHTpalia pagioaktusHocTi B NoBiTpi CnisBigHOWeEHHA
[mikporpam/m?) [minibr/m?3) Be-7 / Pb-210
Ra-226 Pb-210 Be-7
130- 168 0,08 -0,18 0,64-0,88 54-7,5 6,9—8,9

3aranbHa KinbKicTb 3i6paHOro NMAy 3HaxoA4MTLCA Ha piBHi 150 mikporpam/m3, o €
LOCTAaTHbO BUCOKMM NOKA3HUKOM (AMB. TaBANLIO 3; MOXKAMBO 3pazku nuay
Bigbupanuce B cyxy norogy). Anf nopigHsaHHSA, B HiMeyduHi 408 Lineit ouiHKu A03u
Ha ripHuumnx nignpuemcreax i 36aradyBasbHux ¢pabpurkax [BMU-2012]
pekomeHA0BaHNiA AONYCTUMMIA PIBEHB KOHLEHTPALIT NMAY B NOBITPI AopiBHIOE 50
mikporpam/m3.
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ABCONOTHI 3HaYeHHA KOHUeHTpaUit Ra-226 i Pb-210 B NOBITPi € TAKOXK AEL0
nigsuiLeHUMK (AnB. Tabanuio 3) y NOPiBHAHHI 40 $OHOBMX 3HAUeHb 3rigHo
ny6nikaLi [BMU-2012] (0,01 minibk/m® ans Ra-226 1a 0,3 minibk/m* ana Pb-210).
MpPUYKHOIO LbOro MoXe ByTU NigBMLLLEHT KOHLEHTPALIT MY T3 aep0o30/I0 B nosiTpi.
TW He MeHLUe, KOHUeHTPaLIiTi NPMPOLHUX PAAIOHYKAIAIB HUMXKYE HIX 1 Minibr/m? 3
pPaioNorivHOi TOYKM 30pY € HE3HAYHMMM, LLLO JIETKO AOKA3YETLCA NpU 3aCTOCYBaHHI
po3paxyHKoBoi bopmyaun, HaBeaeHOI B [BMU-2012). MpocTopoBsuii po3noain
KOHLeHTpaLii isoTonis Be-7 i Pb-210 npakTU4YHO NOCTilHMIA, TOBTO BiACYTHI
iHAMKaTOPU NPMCYTHOCTI AKepena BUNPOMiHIOBaHHA Ha NOBEPXHI 3eMJIi, AKI MOTAK
61 BYTM NPUUMHOIO BTOPUHHOTO MiANOMY pafioHYKANIAiB B MOBITPA.

OTpumaHi GOHOBI 3HAYEHHA CAYXKaTb B AKOCTI NPEpPOraTuey, a TAKOX HaAaloTb
iHhOpMaLLito LOA0 NOAANbWOT OLiHKK paaiauiiiHoi 6e3nekn B npoLeci po3pobKku
binaHiBCbKOro poAoBULLA.

3.1.4 Bopa

3aranom EkomoHiTop/YkpIMI npoaHanizosaHo 15 3paskis Boau, BigibpaHnx Ha
TepuTopii Binaniscbkoro poaosuwa. Tpu 3pasku 6yun BigibpaHi s piyok ivoTnpu
3pa3Ka 3 KONOAA3IB 3 NepWOoro BOAOHOCHOTO FOPU3OHTY (UETBEPTUHHI noknagu), cim
3pasKkiB Bigbnupanvch WNAXOM BiAKAYOK FPYHTOBUX BOA B CBEPANOBUHAX
(4ETBEPTUHHMIA FOPU3OHT - 4 3pa3ku, BY4aKCbKIIA TOPU3OHT - 2 3pa3KM, XapKiBCbKMNA
ropusoHT - 1 3pa3ok). Boga 3 TpilMHYBaTOro ropM3OHTY B KPUCTaNIUHWUX Mopoaax
6yna BigibpaHa, aneiiaHanis He e penpe3eHTaTUBHMUM NO npuyunHi asapii s
ceepanosuHi. NMpobu soay, BiaibpaHi 3 6yyakcbKoro Ta XxapKiBCbKOro BOAOHOCHUX
rOPU3OHTIB TAKOX HE € penpe3eHTAaTUBHUMU ANA Linei BU3HAYEHHA IX AKICHUX
XapaKTepUCTUK. TUM He MeHLWe, faHni AediliT KOMNEeHCYETLCA WNAXOM nepe-
OLiHKM iICTOPUUYHUX ZaHUX CTOCOBHO BKa3aHWUX BOAOHOCHWUX TOPU3OHTIB (auB.
HaCTYMHWIA po3ain). OanH noaaTkoBKIA 3pa3ok Boay Byno BigibpaHo i3 cTaska-
BMNapHuUKa KpemeHuyubKoro HagtonepepobHoro 3asoay. Kpim uporo, 6yno
npoaHanizoBaHo OANH 3pa3oK NPUBO3HOI NUTHOI BOAM.
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3.1.4.1 PadioakmusHicms 8 800i

B tabaunui 4 npuseneHi ysaranbHeHi AaHi CTOCOBHO Aiana3oHy BUMIpAHMX
KOHLLeHTpaLi# pasioakTUBHOCTI i ix MaKCMMabHi 3HaYeHHA (oaHi3 Tabanub 3.14
3.15 3BiTy [EcoM-15]}:

3aBAAKM Pi3HUM NOKa3HWKaM PO3HMHHOCT] €/1EMEHTIB Ta X CNOYK Y BOAI, NPUPOAHI
pafioHyKAiamM B BOAI HE 3HAaXOAATHCA B CTaHi padiatinHoi pisHoBarM. TakKMm YMHOM,
ONA BU3HAYEHHA NPUPOAHOIT pafioakTMBHOCTI Boau (abo aHanisy 4ii), Tpeba
npoaHaniayBaTu BCi eNemeHTH, AKIi BHOCATb CBill BKNa4 Y BUSHAYEeHHA 00341, Takumm
pagioHyknigamuny sogie: U-238, U-234, Th-230, Ra-226, Rn-222, Pb-210, Po-210, U-
235 (morke 6yt NnepepaxosaHuii 3 Bmicty U-238), Pa-231, Ac-227, Th-2301Ra-228.

Tabnuusa 4: BumipaHi KOHUEHTpaLil pasioakTMBHOCTI B BOAj TepuTopil
binaHiBcbKoro pogosuiLa

Tun Aiana3zoH BUMipAHOT KOHUEHTpawiT akTMBHOCTI [BK/A];
Bodu 3aranbHa  3aranbHa  Makc. Make.  Makc. U*  Make. Ra- Make. Makc.
anbda 6erta Rn-222 U-238 {mikpomi 226 Pb-210 Po-210
AKTUBHICTb aAKTMBHICTb p Ha
| nitp)
PiyHa 0,09-0,21 0,12-0,29| 9,6 0,042 3,4 0,056 0,05 | 0,010
BOAa | _ 0
Bopa 3 0,11-0,89 0,06-0,45 20,3 0,381 30,9 0,090 0,17 0,050
K0N0AA3IB 7
Bopa i3 0,08-0,79 0,15-0,73 8.9 0,084 6,8 0,090 0,052 0,040
ceepano-
BUH _
MNMutHa 0,38 0,45 88 0,065 53 0,013 Hemae Hemae
npMBo3Ha A3HWUX | AaHMX
BoAa
Bopa i3 0,19 0,32 Hemae 0,052 4,2 0,030 0,030 0,007
CTagKa- OaHUX
BUMAPHM-

Ha

* AKTMBHOCTI ypaHy 6ynn BU3HauYeHi KOHCYAbTaHTOM MO MaKcUManbHUM
KOHLeHTpauiam U-238 waaxom 3acTocyBaHHA KoediljieHTy: 1 mikporpam/n
npupoaHoro ypaHy = 12,44 minibr/n U-238.

B npaKT14Hii poboTi 417 OLLIHKM AKOCTI BOAM 3aCTOCOBYETHCA NiAXid, WO PO3pi3HAE
BUAW aKTUBHOCTI Ta BUAW pagioHYKANiAIB. Tak, BUSHAYEHHA Y BOAI KOHUEHTpaL, il
K/IIO4OBUX padioHyKAiais (NOYMHAOYM 3 3aranbHoOl anbda Ta beTa akTUBHOCTI i
NPoAO0BKYIOYU BU3HAYEHHAM KOHUEHTpaLin Rn-222, U-238, U-234, Ra-226, Ra-228,
Pb-210iPo-210) € nocraTHim. 3a BUKNIOYEeHHAM Ra-228 (ueit padioHyKNig €
Ba}XNMBUM NMLIe y BUNAAKY OLLiIHKM KOHUEeHTpaLii Th-232 Ta Horo ao4vipHix
pagioHykAigiBy Boai), Bci 3asHaueri pagioHyknign 6ynu susyeni YkprMI.

B pe3ynbTaTti NOPiBHAMBHOrO aHaNi3y pe3ynbTaTiB AOCAIAMEHb NPeaCcTaBAEHUX B
Tabnuui 4 faHoi peueHsii 3 piBHAMKU/BUMOramm BeecsiTHboi OpraHdisauii OxopoHu
3p0pos'a (BOO3) ta EBponeiicbkol Komicii (EK) go nuTHoi BOAM (AMB. Tabnuuo 5)
BUABNAETLCA, LLO:

a) KoHueHTpauii Rn-222 y ecix 3paskax (Makcumym 20,3 BK/n) 3HAUHO HUXKY HiX
BM3HayeHoro BOO3 i €K piHA B 100 Br/m3.

6) B )kofHOMY 3pa3Ky BOAM He BUABNEHO 3aranbHy 6eTa akTUBHICTb, AKa 6
nepesuLyBana piBeHb CKPIHIHIOBOT OLIHKM 1 BK/N (MakcumasibHe 3HaYeHHA
fopiBHioe 0,73 Bk/n).

8) B AeAKkunx 3paskax 3aranbHa abda akTUBHICTb 4ELL0 NEPEBULLYE PiBEHD
CKpPiHiHroBoi ouiHKKM 0.1 BK/n (MakcumanbHe 3HaveHHa: 0,89 BK/r, wo o3Havae
HeobXiAHICTb BUMIpIOBAHb KOHUEHTPaUi akTMBHOCTI Ana U-238, U-234, Ra-226,
Pb-210iPo-210).

r) BuUsHayeHi KoHUeHTpaLii akTuBHOCTen ana U-238, U-234, Ra-226i Po-210
3HAYHO HMXKMI Hix BignoBiaHi pisHi BOO3 i €EK. Ak BKasaHo €K, Tex came
CTOCYETLCA NPU MOPIBHAHHI KOHLEHTPaLild aKTUBHOCTEM 3 PiIBHAMM KOHUEHTpa-
Uil BTOPMHHMX NpoAyKTiB nonypo3naay [C(der)] (3a BUHATKOM 04HOrO 3pa3Ka,
BifibpaHoro 3 ceepanosnHn WO7 B HacesieHoMy NyHKTi HoBa lanelmHa, 8 AKomy
6ynu1 BU3HaYeHi NigBuLLeHi KoHUueHTpauii Pb-210 Ha pisHi 0,177 BK/r).
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Tabaunua 5: OLiHOYHI PiBHI KOHLLEHTpaLWiN pagioHYKNIAiB B NTUTHIW BOA
3a gaHumun BOO3i EK:

PapioHyknig 3aranbHuii piseHb NoxigHa KoHUeHTPaLWia
BOOS3 [Bk/n] C(der) €K [Br/n]
Rn-222 100 100
U-238 10 3
U-234 1 2.8
Ra-226 1 0.5
Ra-228 0.1 0.2
Pb-210 . 0.1 0.2
. Po-210 . 0.1 . 0.1

BianosigHoO 40 AaHWX BU3HAYEHUX KOHLLEHTpaLil npupogHoro ypaHy (U-np.)
Tabauui 4 (po3paxosaHi Mo MaKcMManbHUM KOHUEHTpauiam U-238), HeobxigHo
BUCBITAMTU XEMOTOKCUYHWIA BNAKB ypaHy Ha HABKONULWIHE cepeaoBuULLle.
KoHUeHTpaLia ypaHy B MUTHIN BoAi 0OMeXKYETbCA NepLU 33 BCE XEMOTOKCUYHUMM
baKkToOpamm, AKI BUHMKAIOTb MPU CMOKMUBAHHI LbOTO efemeHTy. BcecBiTHA
OpraHizauis OxopoHu 380p0B'a B cBOIN Nybnikayii [WHO-12] Bu3Hauae, Wwo piBeHb
Aii 830 Mikporpam/a He BU3MBAE HIAKOrO NOGIYHOTO epeKTy Ha 380P0B'A NIOAUHU
NP1 NOCTINHOMY 3aCTOCYBaHHI BOAM 3 TaKO KOHLLEHTpaUito (“BiACYTHICTb ABHUX
npu3HakiB ehekTy”). Tum He meHwW, B 6araTbOX KpaiHax 4ONYCTUMUIA PIBEHb KOH-
LeHTpauiiypaHy B MUTHIN BOAI BCTAHOBJEHO HUXUYUM HiXK pekomeHaosaHui 30
MiKporpam/n.

OTpumaHi OHOBI 3HAaYEHHA CNYXKaATb B AKOCTI NPeporaTMBy, a TAKOX HaAawTb
iHbopMaLito LWoa0 Nofablloi OLiHKK pagiauiiHoi 6e3neky B npoueci po3pobku
BinaHiBCbKOro poaosumLLa.

3.2 AHanI3 iCTOPNYHNX AaHUX

AHani3 icTOPUYHUX faHUX i 3p06aeHi BUCHOBKW CTOCOBHO NiABULWEHUX
KOHLLeHTpaLil NPUPOAHUX pafioHYKANIAIB HA TepuTopii BinaHiBCbKOTo poAoBULLa
3aranom i B mexkax 3annaHoBaHOro Kap'epy 3oKkpema npeacTas/eHi B po3gini 2 3sity
{EcoM-15]. OcHoBHWI akLeHT 3po6aeHO Ha OLiHKY gaHuX, 3i6paHuX B8 nepios,
AeTasibHOI reooriyHoOiT po3BigKkmM pogosuiLa 3a 1970-1978 poku epXaBHum
nignpunemcteom YkpnisaeHbreonoria (YKplr). JoaaTKkoBo HaBeaeHri AaHi no
KOHUEHTpaLiam pafioHykniaiB B Nig3eMHUX i NOBEPXHEBUX BOAAX, WO Byau 3i6paHi
3anepion 2012-2014 IHCTUTYTOM reoximii HaBKOAMLWHLOrO cepeaosua (ITHC) HAH
Ykpainu. ITHC TakoxK 3i6paHi pagionorivyni gani 4na rpyHTiB i noBiTpA, ane, Ak
NMOKa3aHo B 3BiTi EKOMOHITOP, Wi AaHi He € LOCTOBIPHUMM | TOMY BOHU gani He
pPO3rNA4aloThCA.

3.2.1 AHani3 gaHuX HaBefeHWX B 3BiTi [lepKaBHOro nignpremcTea
YKpnisaeHbreonoris

B 70-80 pokax muHynoro ctonitta YkplTI npoBoANAO reonoriyHy po3sigky
BinaHiBCcbKOro pogosuila ge 3aBecbyac bynonpobypeHo310reonoropossi-
AyBanbHUX ceepanoBuH. B298 ceepanosuHax 6ys nposegeHunii rama KapoTax 3
MEeTOl0 BUABNEHHA pafioakTUBHUX aHOMaNIN. Ansa nepepaxyHKy ramma
AKTMBHOCTI B KOHLEHTPaAL o eKBiBasieHTa ypaHy BUKOPUCTOBYBABCA KoedilieHT
7.6'10'5%eKBiBaneHTyypaHyHa1MiKpoPeHTreH/rop,MHyz. BkasaHuii KoediuieHT
[03BOIAE NepeBecTM BEPTUKANbHUII NPOodinb rama akTMBHOCTI BMilLyOYM Nopig,
B CBEPA/IOBUHI B IOKAaNbHI KOHLEHTpaLii eKkBiBaNeHTa ypaHy, a TaKoX
po3paxyBaTWU MUTOMY aKTUBHICTb U-238 (1 rpam NpUpPOAHOro ypaHy A0OPIiBHIOE
12,44*10°B6K U-238).

Pesynbratn rama KapoTaXy MOXXANBO y3aranbHUTU B HACTYMHUX NONOKEHHAX:!

1. PagpioakTnBHi aHoManii 6ynu BUABNEHI B BOCbMU cBepanoBuHax (2,6 % Big,
3ara/ibHOI KiNbKOCTI CBEPANIOBUH); BCi aHOMANIT 3HAXOAATLCA MO3a MeXKamMu
4acToK 3ani30pyaHUX PopMaLlii, AKi NNaHYTLCA K BMA0BYTKY 3riAHO NPOEKTY
nepLoicTaaii po3pobku binaHiBcbKoro pogosulia.

2. BuwecTnM3BOCbMW CBEPANOBUHAX BULUMA MNOTYHKHICTb pagioakTUBHUX
aHomanin gopieHoe 1 m abo meHwe. B oAHI CBEPANOBUHI BUAMMaA
NOTYXKHICTb aHOManii carae 3 m, BiHWIKN—6,4 m.

3. PapgjioaKTuBHi aHomanii 6ynun BCTAaHOB/EHI Ha Pi3HUX TNMBUHAX (MiHiMym 115 m
BifL THIBHOT NOBEPXHIi, MaKCUMmymM — 486 m).

2B 38iTi [ECOM-15] 3acTOCYyBaHHA A4aHOrO KOEdILLIEHTY He po3'ACHEHO;
po3paxoBaHUi KOHcyAbTaHTOM.
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4. BTpbOX 3 BOCbMM CBEPANOBUHAX, B AKUX Bynn igeHTUdiKoBaHi pasioakTUBHI
aHoOManii, nokanbHa NMTOMa aKTUBHICTb U-238 reonoriyHmux popmauin
3HAaXOAMTLCA HA PiBHI MeHLLe HiXK 1 BK/r. B iHLUNX TPbOX CBEPANOBUHAX MUTOMA
aKkTMBHicTb U-238 B reonoriuHnx ¢popmauisx 6yna sBM3HadyeHa B mexax sig 1,24
BK/r no 1,36 6k/r. OaHa pafioakTMBHa aHOManNiA peTesibHO He po3raaaanacs,
TOMY WO LA CBEPA/I0BUHA 3HAX04MThCA Ha BeAUKIN BiacTaHi (312 mHa niBaeHb)
BiA4 rpaHUL NiLeH3iIMHOT AiNAHKMK i 3annaHOBaHOTO Kap'epy. J/luwe B 04HIN
cBepanoBuHI byna BCTaHOBAEHA pagioakTUBHA aHOManis, e po3paxyHKoBa 3
[aHWUX rama KapoTasKy MMTOMAa akTHBHIcTb U-238 gocarae 10,3 Bk/T.

Migyac 6ypinHa YRpMT Bci BuABAeHi aHomanii 6ynu 3aBipeHi npamum BUMipio-
BaHHAM 3pasKiB KePHY 3 BiANOBIAHUX iHTepBaniB. AK O4iKyBaN0OCh, aKTUBHOCTI, WO
6ynu oTprmaHi 3a pesynbTaTaMu rama KapoTay, BUABUAWUCA 3HAYHO MeHLWUMM. Lia
Pi3HULA NOACHIOETLCA Pi3HOIO TEOMETpieEl0 BUMIpPIOBaHb. TAKUM YMHOM,
BMKOPMCTaHHA NepeBoAHOro KoedilieHTy, AK 3a3HavYeHo suwe (7,6%10° %
eKBiBaNeHTy ypaHy Ha 1 MiKpOPeHTreH Ha roguHy), ona po3paxyHKy 10KaibHOT
KOHLeHTpaLii eKBiBafeHTy ypaHy i TMUTomoi akTUBHOCTI U-238 KepHoBOro matepiany
(ak 3pobneHo YrpMrisiamiveHo EKOMOHITOP) He € oueBUAHUM. PiHa reomeTpia
BMMIipOBaHb rama akTUBHOCTI NoTpebye BUKOPUCTAHHA PiSHUX NepeBOogHUX
koediuieHTiB. Take cynepeynumBe NonoKeHHA NOBMHHO BYTH BUpileHe abo waaxom
HaBeAeHHA A0Ka3iB NPaBOMIPHOCTI BUKOPUCTAHHA 3a3HadyeHoro koedilieHTy, abo
BMKOPWUCTAHHAM pPi3HUX NepeBoaHMX KoediLlieHTiB.

PesynbTaTh rama KapoTasKy 6ynuv BUBYEHi CTaTUCTUUHUM MeTogaoMm. [l04,aTKOBO, B
rnasi 2 3s8iTy [EcoM-15] npeacTasneHi AaHi No KoHUeHTpauiam ypaHy (U-238) i pagito
(Ra-226) B pizHMX rOpM30OHTaX MiA3EMHUX BOA,: YHETBEPTUHHI noknaaum (4 3pasku),
XapKiBcbKa cBiTa (3 3pa3ku), KMiBcbKa cBiTa (13pa3ok), ByvakcbKa cBiTa (18 3paskis) i
BOAOHaCUYEHWUU TOPU3OHT B TPiLLMHYBATUX Nopogax KpuctaniuHnx nopia {30
3paskiB). IHbopmaLii, Wo HaBeaeHa B paHHix 3BiTax YKpMI, He4ocTaTHLO. binbwicTb
3Ha4YeHb LWoA0 KOHLEHTPAL,T Ta aKTUBHOCTI NPUPOAHOro ypaHy B BoAi HaseaeHa AK 0
mr/ni0Bk/n, signosigHo. MmosipHO, pesynbTaTv 1abopaTOPHUX A4OCAILKEHD B
LbOMY BUNAAKY NOKA3YIOTb YYT/IMBICTb BUKOPUCTAHUX HA ToM Yac nabopatopHux
npunagis i HyNboBi KOHUEHTPaLii Bifo6paKyOTb 3HAYEHHA HUXKYI 33 piBeHb
BUABJEHHA ypaHy. B AeKinbKkox 3paskax BCTaHOB/EHI KOHLeHTpauii Ha piBHi 0,006
Bk/nT1a 0,012 Bk/n U-238. MakcumanbHi 3HaveHHA 6yan BuasaeHi Ha pisHi 0,121
Bk/n U-238 B 6y4aKCbKOMY BOAOHACUYEHOMY FOPU30HTI, WO Y NEPLIOMY
HabAWKeHHI fOPIBHIOE KOHLLEHTpPALIT NPUPOAHOro ypaHy Ha pisHi 10 mikporpam/n.

KoHueHTpauii Ra-226 B HOTMPbOX BOAOHAaCUHEHUX TOPU3OHTAX (YeTBEPTUHHI
MnoKknagmn, XxapKiscbKka, KWiBCbKa Ta by4aKCcbKa CBiTM) 3HAaX0AATLCA B Aiana3oHi Big,
0,0377a 0,148 bk/n. B cimox 3pa3Kax, Biai6paHuUX 3 BOAOHACMYEHOTO FOPU3OHTY
TPILWMHYBaTUX KPUCTaNIYHMX NOPIA, KOHUEHTpaLil paaitlo BcTaHOBAEHI Ha piBHI AeLLo
BUlWMM 33 0,2 BK/n. Mpu uboMy MakcMManbHa KOHUEHTPaLA carae 3HaveHHA 0,888
BK/n Ra-226. Llikaso, Wo B YOTUPLOX 3pasKax 3 NiABULLEHUMU KOHLEHTPaLiAMU
paaio NigB1WeHUX KOHUEeHTpaLii npupoaHoro ypaHy He BiamiyeHo, abo BoHM
HUKUI 33 piBeHb BUABAEHHSA. [PYHTYIOUMCh Ha CBOEMY A0CBIAI, KOHCYNbTaHT BBaXaE
Takui 36ir pe3ynbTaTiB HE3BUYAWHUM | CYMHIBAETLCA B HAAIMHOCTI iICTOPUYHUX
AaHux, HasegeHux YKpMrl. BupilweHHs AaHOro NUTaHHA € 3aBAaHHAM 3aN/1aHOBAHOT
MOHITOPUHIOBOT Nporpamu (rnaea 4 3BiTy EKOMOHITOP) NPOMKUC/I0BOrO OCBOEHHA
BinaHiBcbKoro pogosuia.
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3.2.2 AHani3s aaHux, HaBegeHUX B 38iTax IHCTUTYTY reoximii HABKOIMLLHBbOTO
cepeposuwa HAH YkpaiHu

B rnagi 2 3BiTy [ECOM-15] HaBoaATbcA HepaBHI gaHi, 3i6paHi iIHCTUTYTOM reoximii

HaBKOAULWHbBOTO cepegoBuwa HAH Ykpainn. Hanpuknag, ana Boau 3 piuku Pyabka

6ina cennwa boHaapi BigMiueHo KoHueHTpauito U-238 Ha pisHi 0,006 Bk/A.

AHanizom Boau 3 piuku MNcbon 6ina cenunia 3anicca BCTaHOBNEHO KOHUeHTpalito U-

238 Ha piBHi 0,020 BK/n.

Jopatkoso po aHanisiB nosepxHeBoi Boau, 17 3pas3kis byno BigibpaHo i3
rigporeonoriyHux ceepgnosuH, npobypeHux Ha pi3Hi rOPU3OHTU Nig3eMHUX
IPYHTOBUX BOA: BiCiM 3pa3KiB 3 rOPU3OHTY BUYETBEPTUHHUMX NOKAALAX, YOTUPU —3
XapKiBCbKOro ropM30HTY i N'ATb — 3 6y4aKCbKOro ropnusoHTy. CyyacHul cTaH
pafioaKTMBHOCTI NiA3eMHUX BOA, BUPaXKeHWI B Aiana3oHax KoHUeHTpaLii U-238, 3a
AaHnmu ITHC e Takum:

0,001 Bk/n (0,08 mikporpam/a) - 0,037 Bk/n (2,95 mikporpam/n)
0,001 Bk/n (0,08 mikporpam/n) - 0,011 Bk/n (0,91 mikporpam/n)
0,001 Bk/n (0,08 mikporpam/n) - 0,012 Bk/n (0,94 mikporpam/n)

® YeTBepTMHHI Noknaau:
® XapkiBcbKa cBiTa:
e byyakcbKa cBita:

Pozrnaparoun HaBegeHi Buwe aaHi IFTHC B CyKynHOCTI 3 pe3yabTaTamu A0CAiAKeHb,
nposeaeHnx EKOMoOHITOp, KOHCYNbTaHT BBaXKAE, LLLO AKICHWUM CKAAA UMX AaHMX i X
KinbKicTb pasom 3 icTopuuHumun gaHmumm Ykpll, npeactasnnatoTe co600 4OCTaTHIO
iHbopmauito 4NA AeTanbHOT XapaKTEPUCTUKU XIMIYHOTO CTaHy Nig3eMHUX i
noBepxHeBUX BOA TepUTOpii poaosuLLa. Y

3.2.3 KpemeHuYyLbKKiI1 pyAONPOAB YpaHOBOI MiHepanizauii

3aranom WMPOKO BIAOMO, LLO AeAKi FTe0NOriYHI CTPYKTYPU YKPATHCbKOTO WKTa
BMILLYIOTb POAOBMUILLA | pyAONPOABKM YPaHOBOI MiHepanisaLii ans6iTutoBoro Tuny, AiK
Hanpukaag KpemeHuyLbKWii pyaonpons ypaHy, po3TalloBaHUi NPpUBAN3HO B 3 KM
Ha NiBHiY-cXip Big binaHiscbKkoro pogosnusa. 3a gopyyeHHam 63K BMBYEHHA
MOXMBOTO BMJIMBY YPAHOBOT MiHepanisaLii KpemeHUYyLbKOro pyaonpossy Ha
3aranbHUI PagioNoriYHMI CTaH NPOMMCAOBOro maaaH4umnka 6IK3 nposegeHo ITHC
HAH Ykpainu. B pesynbraTi umx gocnigeHb BCTaHOB/IEHO, WO NPOCTOPOBUIA PO3MIpP
YPaHOBOTO pyaonponAsy € HEBE/NIMKUM, YPaHOBa MiHepasizauifa NoKani3oBaHa B
30HaX TPiWMHYBATOCTI B cnanuax nigceitv K21, a ¢isnyHmii ctaH minepanis ypaHy €
OOCTaTHLO HECNPUATIUBUM ANA METANYPTiAHOT eKCTPaKLii 3 HUX ypaHy. Takum
YMHOM, BUNYYEHHA | MOBiNi3aLyia ypaHy 3 TaKUX py4, 'PYHTOBUMW BOAAMU HABPAL, UM
moXnuea. Tomy, mirpavis pagioHyKAi4iB B HANPAMKY NPOMKWCIOBOro mailgaHumnKka
binaHiscbkoro 3K moxe po3rnaaaTUCA Muie TEOPETUYHO.

OT1xe, KOHCYNbTaHT NOLINAE AYMKY, LLLO MOXKANBUI BNAWB YPAHOBOT MiHepanisauii
KpemeHuyLbKoro pygonpoasy Ha iHGpacTpyKTypy binaHiscbkoro 3K He € Takoro
macwTaby, wobu npo ue TypbysaTtuca.

He icHye xkoaHoro ¢bakTy, AKUKA 61 faBaB MOKIUBICTb CTABUTU NMUTAHHA NPO
3aHEMNOKOEHHA paaioNoriYyHMmmM obcTaBuHamm TepuTopii pogosulla.
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4. MocrTiiAHO Aitoya nporpama pagionoriyHoro
MOHITOPUHTrY

Peppekcno po3pobneHo geTanbHO 06rpyHTOBaHY i NnepefoBy B LlbOMY NAaHI
MOHITOPUHIOBY Nporpamy, ska 6yae BBefeHa B 4il0 40 No4yaTKy NPoOMUCAOBOT
po3pobku binaHiBcbKoro pogosmuLa. 30Kpema nporpama MOHITOPUHIY CPAMOBaHa
Ha AOCNIAXEHHA NiZ03piANX maTepianiB i WAAXIB MOXAUBOTO BUBISIbHEHHA
pPafioaKTUBHOCTI B HABKONMULWIHE cepegoBuuLe nigvac 6yaisHuuTea Kap'epy. B
DaHoMmy 3B'A3Ky Tpeba we pas nigkpecantu, Wwo Tpeba pospisHATM ABi CUTYaLil:
CUTYyaLif, Wo BUHUKHE nigdac bygisHuuTea binaHiBCbKOro Kap'epy, i cuTyauin, wo
3aIMWKTBCA NiCAA BigNpaLtoBaHHA poaoBuusa. BignosigHo, nporpama MmOHITOPUHTY
NiApo3AinA€TbCA Ha TPU CKNAA0BI YaCTUHU: A0-eKCNAyaTaliiHUA MOHITOPUHT
(6a3oBa cuTyauia), ekcnayaTauiiHUIA MOHITOPUHT i nicha-eKcnayaTauiiiHKii
MOHITOPUHT. :

B po3aini 5.2 38iTy [ECOM-15] EKOMOHITOP 3aNpONOHOBAHO BUKOHAHHA Nporpamu
MOHITOPUHTY “Ha Becb Nnepioa pyHKUiOHYBaHHA BinaHiscbkoro npoeKkTy ”
(KOHCYNbTaHT TPAKTYE LLe NONONKEHHA AK “NigyYac NiaroTOBKK, TaK i HAa BECb TepPMIH
icHyBaHHA binaHiscbkoro M3K”). Tak, B po34ini 5.2 € NON0XKEHHA, WO Nporpama
MOHITOPUHTY NOYHETHLCA 40 aKTUBHOT $asun ripHUYOro NpoekTy (BUa06yTKy pyau).
Mporpamoio MOHITOPUHTY NPONOHYETLCA AOCAIAXKEHHA TaKMUX NAapameTpiB:

- KoHueHTpauii akTuBHOCTEN paaioHyKnigis nonyposnaay U-/Th paais i K-40
B reoN0riYHUX popmau,inx

- KoHueHTpauiiakTUBHOCTEN LUX PafioHYKAIAIB B CMYCKOBUX Kap'epHUX
BOAAX

- Rn-222 B nosiTpi (byae nponoBXKeHU nicna 3akiHYEHHA TipHUYOTrO
NpoeKTy) Ta

- PagioakTuBHicTb aeposonto B nosiTpi (U-238, Ra-226, Pb-210, Th-232i Pb-
210).

EKOMOHITOp BM3HaYag, WO He3Baxkatouu Ha Te, WO OYiKyBaHMWI pagionoriyHuii pusmk
BiZL po3p06KM POAOBULLA € HU3bKKUM (abo HiKUeMHUM) BBegeHHA B 4ilo nporpamy
MOHITOPUHTY € HEOOXIAHO YMOBOIO YCNIWHOT peanisalii npoekTy, nepw 3a Bce, 3
TOYKM 30pY PO3NOBCIOAMKEHHS iHPOopMaLii i cnisikyBaHHA 3 MiCLEBMMU FpOMaZamm.
Linkom cBigomo, Wwo Taka nporpama pagioioriyHoOro MOHITOPUHIY 3HaX0AUTbCA Y
BiANOBIAHOCTI 4O YNHHOTO 3aKOHOAaBCTBA. Ha 3aKiHYeHHA, YKpaiHCbKi eKcnepTn

BKa3yloTb Ha HeOBXiAHICTb fOCAIAKEHHA BNAMBY Ha €KOAIOTIYHUI CTaH Npo-
MMWCNOBOro MagaHuymKa NiANPUMEMCTBA CTaBKa-BMUNapHUKa KpemeHuyubKoro
HadTonepepobHoro 3asoay.

Mporpama MOHITOPUHTY Nepeabayae BinbHY Ta HeOBMeKeHy Nepeady pesyabTaTis
cnocrepexeHb MicLLleBUM rpoMmaZiam i akuioHepam KomnaHii.
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5. OCTaTouHi BUCHOBKM

MoTeHUilHI pagialifHi pU3NKM OXapaKTepU30BaHi B 3BiTi EKOMOHITOpP aeTanbHO i B
NOBHIN Mipi. B3arani npobnema “pusnky pagiauiinHoi gii” Ta noteHuiiiHa Hebe3sneka,
LLLO NOB'A3aHa 3 UMMM PU3MKaMU, NpeacTasnne co60io poboTy B NpoLeci BUKOHAHHS.
ficHO, Wo aaHy poboTy byae noaoBKeHo Nicns 3akpuTTA binaHiscbKoro kap'epy Ta
pekynbTuBaLii 3emenn. B 3aB'A3Kky 3 HaBegeHUM, KOHCYAbTaHT Mae 3pobutu
HaCTyNHI BUCHOBKU:

1.  PesynbtaT NOALOBUX AOCHiAXKEHb BiANOBIAAIOTb CTAHAAPTAM AKOCTI,
BuKopuctaHHA EKOMOHITOp TMNiB N0Nb0BOro 061aaHaHHA, IHCTPYMEHTIB i
MeToaMKa 360py AaHuX BignosigatoTb NoHATTIO MNepeaosa MpaKkTuka.

2. Nabopatopia YKpIMI 3paTHa NpoBOAUTU AOCNIAXKEHHA PaLIiOaKTUBHOCTI B
3pasKax, WO XapaKTepU3yTLCA HU3bKUMK PIBHAMW NPUPOLHOI
pagioakTuBHOCTI. |laeHTUdiKoBaHI napameTpu € gocTosipHUmu. Mig vac
Bi3uUTy B Kuis B TpaBHi 2015 KOHCYNLTAHT MaB MOXK/IUBICTD LWe pa3
NepeKkoHaTUCb Y BUCOKOMY pisHi pobiT B nabopaTopii YkpIMI.

3. . Tig yac nonboBuMx pobiT Ha TepuTopii BifaHiBCbKOro poaosuuLa He byno
3HaAWAEHO HIAKMX BigXmnneHb Big GOHOBUX KOHLEHTPaLili rama aKTMBHOCTI.

4.  YrpI'M! ana winbHUX nopig BCiX NiTONOMYHUX PisHOBUAIB binaHiBCbKOro
POAOBMLLA BM3HAYEHI NapameTpu No SKkum Tpeba NpoBoANTH OLLIHKY
paAioNoriYHUX PU3INKIB.

5.  KoHueHTpauii paaioakTMBHOCTI B Wi/IbHUX MOPOAAX POAOBULLA BiAMNOBIAAIOTb
$oHOBMM 3Ha4YeHHaMm. Nig Yac po3pobKku binaHiBCbKOro 3anizopyaHoro
pPOAOBULLA, TOBTO 3HATTA FPYHTOBOIO Wapy, BUAOOYTKY 3ani3HOI pyam i
CKNafaHHA NYCTUX PO3KPUBHMX NOPIA, Y BigBanW cepiosHi pagionorivHi
PU3UKK He OYiKYIOTbCA.

6. KoHcynbTaHT noginae BUCHOBOK EKOMOHITOP, WO He Mae HeobxiaHOCTI B
NpoBaaMXeHi peryaaTopHoro pagialiinHOro KOHTPO/IIO 32 BUKOHAHHAM
AianeHocTi BIM3K.

7.  BunyvyeHHs NpaKTUKK ripHMumx pobiT Ta maTtepianis, WO NoB'A3aHi 3 AaHUM
BUOOM fiANIbHOCTI, Big, PEryN1ATOPHOIO KOHTPO/IKO NOBUHHE NPOBOAUTUCH Y
CKnagi no3BinbHoi abo gisanbHOCTI, Wo nianarae peectpadji.

10.

11.

12.

13.

14.

[Jewo niasuLLeHi KOHUEHTPaUi pagioHyKAiIAIB B 3pa3Kax Nuy Ta aepo3oi, Lo
6ynu BigibpaHi B KOPOTKUIA ABOAEHHUNA TePMIiH, He AaloTb NiacTas ANA
3aHenoKOEHHA PafioNnoriYHO CUTYaLLELD.

B 3pa3kax Boau YkplMI su3HaueHi 8ci HeobxigHi napameTpu gnA NOBHOUiHHOI
OLLiHKW Pafio/IoriYHUX PU3UKIB B KOMDiHALLiT 3 BUBHEHHAM LWAAXIB MOXKANBOTO
HaAXOAMEHHA pasiaLii 8 BOAOHOCHI FOPU3OHTU NPOMMUCAOBOTO MaigaHYMKa
BinaHiscbkoro 3K.

3 papionoriyHoi ToukKn 30py, KOHCYABTAHT NOAINAE BUCHOBOK YKPaTHCbKUX
eKcnepTiB LWOA0 HEKPUTUYHUX KOHLLEHTPAaLLIM paaioakTUBHOCTI B MaTepianax
BinaHniscbKkoro pogosuiLa. TUM He meHLW, Tpeba 3a3HAYUTH, LLO BU3HAYEHI
KOHUEHTpaLii pagioHyKAI4iB y BOA BiANOBIAAIOTb TINBKU CYy4aCHOMY CTaHyY
[0BKiNnA, TobT0 A0 aKTMBHOI pasu po3pobKku pogoBULLa.

MigkpecneHo, Wo ypaH Yy BoAi NTOBUHEH BUBYATUCH 3 TOYKM 30pY MOTO
XEMOTOKCMUYHOFO BNANBY Ha 340P0B'A II0ANHW.

Pe3ynbTaTu aHani3y icTOPUIHUX AAaHUX Ta iHTepnpeTayii noBeiHKKU
npupoaHoro ypaHy ta Ra-226 y Boai Ta B LWi/IbHMX MOpOAax cBig4aTb NPO Te, Lo
BOHW CYTTEBO He BiAPI3HAOTLCA Bif pe3y/bTaTiB He4aBHIX 4OCAIAKEHD,
BUKOHaHWX EKomoHiTop/YKpT MI. [HWMMK CIOBamMM, BUCHOBKMU, LWLO 3p06aeHi
EKOMOHITOp WOA0 NPUPOAHOT PafioakTUBHOCTI He 3HAaXO4ATHCA B
CynepeyvHoCTi 3 iICTOPUYHMMK SaHUMU | pe3y/ibTaTamu iX iHTepnpeTauii.

KOHCYNbTaHT NigTBEPAKYE MPABOMIPHICTb 32aCTOCYBaHHA Nporpamu
MOHITOPUHIY, WO 3aNponoHoBaHa B 3BiTi [EcoM-15]. Ha aymry KoHcynbTaHTa
npono3uuia BBeAEeHHA B A4jit0 NPOrpamu MOHITOPUHIY Ha 06'ekTax BUAO6YTKY
MiHepasbHOT CUPOBUHM, LLO 3HAXOAATLCA HEAANEKO Bif, BUABAEHNX POLOBULL,
ypaHy, € BUNpasaaHoio.

Tpeba nigKkpecnuTu, Wo aeTanbHa Nporpama MOHITOPUHTY MOMKE I'pYHTYBaTHCA
TiNbKW Ha peTenbHo po3pobaeHiti nporpami BMAo6byBHUX pobiTi po3BUTKY
ripHuyoro nianpuemcrea. Tomy, B SaHOMY BUNALKY, NPOrpama MOHITOPUHTY
Mae ByTn obmerkeHa BUBYEHHAM TiNbKW pag4ionoriyHux napameTpis.
OueBUAHO, WO AeTaNbHWUN MPOEKT OLHKU BNANBY MacluTabHOro ripHuyoro
NPOoeKTY Ha HaBKONUWHE cepeaosue (OBHC) NOBUHEH TaKOXK BKAIOYATU B
cebe Kpim pagionoriyHmx, Taki napameTpu, AK XeMOTOKCUYHMIA BNWUB Ha BCi
BUOM CEpeaoBULLA, U, WYM, Bibpauis i Take iHWWe.
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