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PaccmompeH nodxo0 k npogedeHuro MOHUMOPUH2a COCMOSIHUS HEOP U NOO3EMHbIX COOPYHEHUU (2e0MOHUMOPUH?),
peanusyemsili Ha NyHKMax 2ayo6uHHo20 3aX0POHEHUSs HUOKUX paduoakmusHbix omxodos. [IposedeHue MOHUMOPUH-
2a pe2iaMeHmupo8aHo mpebosaHusIMu HOpMAamMuBHbIX Npasoseix akmos Poccutickoli ®edepayuu u HANPABAEHO HA
noomeepxdeHue bezonacHocmu 3axopoHeHus XKPO. B cmamee npusedeHsl Kpamkue xapakmepucmuku 3Kcnayamu-
pyemoix QY «HO PAO» 13 XXPO u pe3ynemamsl moHumopuHaa 3a 2017 200.

KnroueBsle ciioBa: xuokue ,DGOUOGKmUBHble 0mxo0bl, 30X0pOHeHue 0mxo0dos, NyHKmMol 2/7y6UHH020 30X0pPOHEeHUs, MOHUMOPUH,

Habt0amesnbHAs CKBAXUHA, 2e0102U4ecKas cpeda.

[y6MHHOE 3aXOpOHEeHMe >KUAKUX PagyMOaKTUB-
HbIX OTXOAOB B Poccmiickoit ®@epepainiuu BemeTcs
Ha Tpex IMOJUTOHAaX — MYHKTaX [JTyOMHHOTO 3aX0-
POHEHMST XXUIKUX PaaMoaKkTUBHbIX 0Tx0moB (I1I'3
JKPO), cosmaHHbIX B 1960-x rT. [esITeIbHOCTh 10
3axopoHenuto XKPO c¢ 2013 r. ocymectsisier OI'VII
«HalyoHa bHbIN orepaTop o o6palieHnIo ¢ pamgmn-
oakTuBHbIMM oTXOmaMM» (PI'VII «HO PAO»).

Mo mpuHSTOM KiIaccu@UKaLyy B COOTBETCTBUMU C
IMocranoBnenmem IlpaButenbctBa PO N2 1069 «O
KPUTEPUSIX OTHECEHUST TBePAbIX, KUIKUX U Ta300-
OpasHBIX OTXOAOB K PaAMOAKTUBHBIM OTXOMIAM...»
[1], )KPO oTHOCATCS K KiIaccy 5. 3aXOpOHEHUIO B
II'3 XPO mopnexaTr cpefgHe- U HU3KOAKTUBHBIE
SKUAKYE PaIMOaKTUBHBIE OTXO/IbI.

ITepen 3axopoHenuem JKPO, ob6pasoBaBiiuecs
B pe3yibTaTe IMPOU3BOJLCTBEHHON [NeATeIbHOCTU
OTpacieBbIX TPENIPUSITUIL, COIJIAaCHO TpeboBa-
HusIM cT. 30 @engepanbHoro 3akoHa ot 11.07.2011
N2 190-®d3 «O6 obpallieHUMU C paguOaKTUBHBIMU
oTxomaMmn...» [2] u demepambHbBIM HOpMaM ¥ Tpa-
BWJIaM B 06JIAaCTY MCIIONb30BaHMsI aTOMHOI SHep-
run «Kputepuu mpueMIeMOCTU PaJuO0aKTUBHBIX
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OTXOIOB 1Jis 3axopoHeHus» (HII-093-14) [3], npu-
BOJSTCSI B COOTBETCTBME C KPUTEPUSIMU ITPUEMIIe-
MOCTH, YCTAaHOBAeHHbIMU 17151 Kaskaoro [1I'3 JKPO.

OTVIT «<HO PAO» ocymiecTBisieT 3aXOpOHEHUe
JKPO B Henpa (3KCILTyaTallMOHHbIE TOPU3OHTHI) B
rpepeax rpaHul, TOPHOTO OTBOJA B COOTBETCTBUM
C JeliCTBYIOIIEl pa3pelnTenbHON TOKyMeHTallu-
eil, BKJII0Yasi IMI[eH3UM Ha TOIb30BaHe HeIpaMu
@denepasbHOrO areHTCTBA MO HEJPOIOAb30BaHUIO
(PocHenpa) u auiieH3un OenepaibHON CITYXKObBI 110
3KOJIOTMY€ECKOMY, TeXHOJOTMYECKOMY ¥ aTOMHOMY
Hazn3opy (PocrexHansop).

OmHMM 13 BaKHBIX BUIIOB ITPOM3BOICTBEHHON [e-
sgTenbHOCTU Npy skcrutyarauuy [1I'3 XKPO, Hampas-
JICHHBIM Ha TIOATBEpXKIeHNe 6e30MacHOCTH, SIBIISIeT-
s TIpOBeieHe HAO/IomeHi (MOHUTOPYHTA) 3a ITPO-
LIeCCOM 3aXOPOHEHMSI Y [TOBeieHVeM PAIVIOHYKIINIOB
B MeCTe UX JIOKaM3aluy (MOHUTOPUHT COCTOSTHUS
HeJp U [I0A3eMHBIX COOPYKeHWIi (TeOMOHUTOPMHT)).

[IpoBeneHMe MOHUTOpPMHTA PeNIAMEHTUPOBAHO
TpebOBaHMUSIMIM HOPMATUBHBIX ITPABOBBIX aKTOB Poc-
curickont ®epepaunu. enepanbHble HOPMbI U TIpa-
BUJIA B OBJIACTM UCIIOb30BAaHUSI aTOMHO SHEprUun
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«3axXOpOHeHMe PaaMOaKTUBHBIX OTXOMOB. IIpUHIIN-
IbI, KpUTEPUM ¥ OCHOBHbIE TpeOOBaHMsI 6€30IacHO-
ctu» (HIT-055-14 [4]) ycTaHaBAMBaIOT TpeGOBaHMS K
MMPOBEJIEHNI0 MOHUTOPUHTA CUCTEMbBI 3aXOPOHEHMS
PAO, Bx/t0Uasi KOHTPOJIb COCTOSTHUSI €CTeCTBEHHBIX
U UHKeHepHbIX GapbepoB 6e30IacHOCTH. B OTHO-
menun I1I'3 JKPO ecTecTBeHHBIMM Oapbepamu O6e3-
OTIACHOCTM SIBJISIIOTCSI 3JIEMEHTBI IMPUPOTHOTO Teo-
JIOTMYeCKOro 06pa3oBaHMsl (BMeIIAoIIe MOPOIbI),
obnajarmolye HUKUMU (QUIBTPALMOHHBIMU CBOJI-
CTBAaMM ¥ OTPaHMUMBAIONIVE PACIIPOCTPAHEHME pa-
IVIOHYKJIMIOB B BBIIIIE- I HYDKEJIEsKAI[/ie TOPU3OHTHI,
K MH)KeHEepPHBIM 6apbepaM 6e30I1acHOCTY OTHOCSITCS
3JIEMEHTHI KOHCTPYKIIMM CKBAKVH.

MOHUTOPUHT COCTOSTHUS HEZIp U TI0J3€MHBIX COO-
pykeHUiA, ocyiecTtsiasiemMblii Ha I1I'3 JKPO, Hanpas-
JIeH Ha ollpeliejieHNe KOHTypa pacipoCcTpaHeHUs
TEeXHOTeHHO M3MEHEHHBIX BOJ, ITOf, BO3Ie/CTBUEM
3axopoHeHus: JKPO B Hefpax, CBOeBpeMEHHOEe T10-
nyyeHue MHOOPMaLM O TIPOTEKAHUM CBSI3AHHBIX
C 3aXOpOHEeHMEeM ITPOIeCCOB, OIEHKY TeXHUYEeCKO-
IO COCTOSTHMS CKB@)XMH, BBISIBJIEHVE TIPU3HAKOB
BO3HMKHOBEHMSI HapYIIEHUII HOPMAaJIbHOM 3KC-
IJIyaTalyi, CBI3aHHBIX C OTKa3aMM MHK€HEePHbIX
6GapbepoB 0€30MaCHOCTM Ha paHHel CTaguy, HaKO-
IJIeH)e, TOKYMEHTVPOBaHMe M XpaHeHMe JaHHbIX
KOHTPOJIbHBIX HAOIIONEHNI U Pe3ylIbTaTOB UX 00-
paboTKM B BU[IE TTEPUOIUYECKY TTOTIONHSIEMBIX 6a3
IaHHBIX. [Tofl TEXHOTeHHO M3MEeHEeHHBbIMIM BOIAMMU
TTOHMMAIOTCST BOZbI, COCTAB KOTOPBIX OTIIMYAETCS OT
MIPUPOIHBIX 10 XUMWYECKUM WU PAIVOHYKIIUA-
HBIM ITOKa3aTeJIsIM B CBI3U C 3axopoHeHnem JKPO.

[Tonyyaemble pe3yabTaTbl MOHUTOPUHTA COCTOSI-
HUSI HeZIP U TTOI3€MHBIX COOPYKEHMI UCITONb3YIOT-
CS1 B KaQueCTBe VICXOOHBIX MAHHBIX IJIsI BepuduKa-
LMY pa3paboTaHHBIX ¥ IPUMEHSIEeMBbIX [JIsI 000CHO-
BaHMS JOJTOBpeMeHHO 6e3omacHocTtu III'3 JKPO
Mofesieil M TIpY HeOoO6XOAMMOCTY OITUMMU3ALUU
pexxumoB 3axopoHeHus JKPO.

MouuTtopunr II'3 JKPO BkiiovyaeT B cebst MONy-
yeHMe (PaKTUUECKUX JAHHBIX O COCTOSTHUM HeIp U
TTOI3eMHBIX COOPYKEHMII B pe3yJbTaTe IpOBeIe-
HUSI TUAPOAVMHAMUYECKUX, TULPOTEOXNMUIECKUX
u reodus3UUECKUX MCCIeIOBaHNii B HabIIOgaTeh-
HBIX CKBa)kMHaX. MOHUTOPUHT OCYILIECTBJISIETCS B
COOTBETCTBMM C perjaMeHTaMu, pa3paboTaHHbIMMU
st kaxkgoro I1I'3 JKPO u cortacoBaHHBIMM C MIPO-
eKTHOJ opraHusaluei, perMOHaAJIbHbBIMU YIIpaBJe-
HusiMyu  @efepasbHOTO MeINKO-O0MOIOTMYECKOTO
areHtctBa (PMBA) u TeppuUTOpMaIbHBIMU OpraHa-
mu PocHenp.

I'MpponyHaMuyecKuii MOHUTOPUHT OCYIeCTBJISI-
eTcsl TTyTeM BBITIOTHEHMSI 3aMepoB ypOBHEN Tiia-
CTOBOJi KMIKOCTM B HarHeTaTeNbHbIX ¥ Habm0ma-
TeTbHBIX CKBKMHAX VI/VJTM TABIeHUIT HA UX YCThSIX
IJIs1 oripepesieHus BiausSHUS 3axopoHeHus JKPO Ha
CTPYKTYPY IOTOKA TOA3EMHbBIX BOJ U BIMSHUS 3a-
XOPOHEHMSI Ha COCTOSTHME Hep.

I'mapoayHamMmuyeckuii MOHUTOPUHT OCYIIECTBIISI-
eTcsI C IPMMEeHeHEM YPOBHEMEPOB M aBTOHOMHBIX
PEerucTpaTopoB, a TaKKe BbICOKOUYBCTBUTETbHbIX
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IJTyOMHHBIX MaHOMETPOB, IOBepKa ¥ KaJnbGpoBKa
KOTOPBIX BBITIOTHSIETCS] B YCTAHOBJIEHHOM ITOPSIIKE.

Pe3ynbTaThl TMAPOOMHAMMUYECKOTO MOHUTOPUH-
ra oopMISIOTCS B BUIe TaO/IMII, KapT-CXeM KyIIoJia
peripeccuu, KapT-CXeM TUIpPOM30Ibe3, IpaduKoB
M3MEHEHMSI YPOBHS. Pe3ynabTaThl TMAPOAMHAMMU-
YeCKOr0 MOHUTOPWMHTA HaIpaBIeHbl Ha MTOATBEPK-
IeHue U TMPOCIeXMBaHME [PEeUMYIeCTBEHHBIX
HampaBjeHuii GUAbTPalMK UM OCOOEHHOCTeN TI'u-
IPOIMHAMMYECKOTO PekMMa IMOA3eMHbIX Bof. ITo
pe3ynbTaTaM rMIpPOAMHAMMUYECKOTO MOHUTOPWHTA
OLIEHMBAIOTCS ¥ aHAJIM3SUPYIOTCS: TUAPOAMHAMM-
yeckasl CTPYKTypa IIOTOKa, pasmMepbl Kyroja pe-
Tpeccuu, TMOTeHIMaAbHAasI TUAPABINYECKasT CBSI3b
Pa3IMYHBIX TOPU3OHTOB, TEXHNUECKOE COCTOSTHME
CKBa)XMH, MHXEHEpPHbIX 6apbepoB 06e30MMacHOCTH,
9KCITyaTallIOHHbIe TTapaMeTpbl HarHeTaTelbHbIX
CKBaXMH, GUIBTPAIIMOHHbIE TITapaMeTpPbl BMeaio-
1IeVi re0JI0rMYeCcKo Cpenbl U ap.

OreHKa pes3ylIbTaTOB I'MAPOAMHAMMUYECKOTO MO-
HUTOPUHTA MO3BOJSIET B CAy4ae HeOOXOOMMOCTU
paspaboTaTb ¥ peaan3oBaTh COOTBETCTBYIOIIME
yIIpaBjeHYeCKMe pelnieHus Mo peskuMy SKCILTyaTa-
uuu II'3 JKPO.

IMOpOTeOXMMUYECKMI T MOHUTOPYHT BBITIOTHSIET-
cs TyTeM OT60Opa MMPO6 IIACTOBBIX SKUAKOCTEN 13
SKCIUTyaTallMOHHBIX, Oy(QepHbIX, BbIIIEIEKAIINX
TOPM30OHTOB ¥ OIpemeseHuss uX (GUIUKO-XUMU-
YyeCcKMx IIOKasaTeseil, cocTaBa ¥ pagualyiOHHO-
TUTMEHNYECKMUX XapPaKTEPUCTUK C IIEJbI0 OIEeHKU
COOTBETCTBUSI TUTMEHUYECKUM KPUTEPUSIM U HOP-
MaTMBaM paaMalMOHHOl 6e30MmacHOCTY COoTJiac-
Ho TH 2.1.5.1315-03 [5], CaulluH 2.1.4.1074-01
[6], CanIlvH 2.6.1.2523-09 (HPB-99/2009) [7], a
TaKke OLIEHKVM TEeXHOT€HHOTO BIUSHUS 3aX0pPO-
HeHusl JKPO Ha COCTOSIHMSI HELp B COOTBETCTBUU
¢ CIT 2.1.5.1059-01 [8]. Tuppoxummyeckuit MOHK-
TOPVHT BBITIOJTHSETCSI B COOTBETCTBUM C €KErOHO
YCTaHOBJIEHHBIMM rpadyKaMy B HAOIIOZATETbHBIX
ckBakmHax [1I'3 JKPO.

OT60p ¥ TPaHCIOPTUPOBAHME MPOO TJIACTOBBIX
SKUIKOCTEN OCYIIECTBISIETCSI B COOTBETCTBUM C TO-
CYIApCTBEHHBIMM CTaHAAPTAMMU ¥ HOPMATUBHO yT-
BepKIEHHbIMIM pekoMeHpalusamu. OrpeneneHue
roKasaTesieii OTOGpPaHHbBIX MPOO MPOBOAUTCS IIO
YTBEP)KIEHHBIM METOAMKAM B aKKpPeOMTOBAHHBIX
J1a60PaTOPUSIX.

OCHOBHBIMM KOHTPOIMPYEMBIMM TOKA3aTeIIMMU
COCTOSIHMSI HEAP TIPU OCYLIECTBIEHUN TUIPOTEOXM-
MMUYEeCKOTO MOHUTOPMHTA SIBJISTIOTCSI :

- 0011as MUHEepanu3aIus U MaKpOKOMITOHEHTHBIN
COCTaB;

KOHIIEHTpAIMsl HUTPAT-MOHOB;

MYTHOCTb ¥ B3BeIlIeHHbIE BEIeCTBa;

BOJOPOAHBIN ITOKa3aTesb;

IIJIOTHOCTD;

CcyMMapHas yaenbHas ajibda-aKTMBHOCTH IIO[I-
3eMHbIX BOJ;

CyMMapHasl yaeiabHasi 6eTa-aKTUMBHOCTH TIOJ3€M-
HBIX BO[I,;

« yIeabHas aKTUBHOCTb OTIEIbHbIX PAIMOHYKINIOB.
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3axopoHeHue PAO

PesynbTaThl TIUAPOreOXUMUYECKOTO MOHUTO-
pMHTa XpaHSITCSl B BUJE TTPOTOKOIOB M3MEpPEeHUS U
3JIEKTPOHHBIX 0a3 JAHHBIX.

Teodmsmueckme nccnenopanusi (I'VIC) BBITOMHSIIOT-
Cs1 TTyTeM M3MepPeHUsI B CKBaKMHAX reo®u3nueckmnx
TOJel, U3MEeHSIIONIVXCS XapaKTepPUCTUK: PaiMOaK-
TUBHBIX U3JTyUYeHUI, TeMIIepaTypbl, 37IEKTPOITPOBO]I-
HOCTU SKUJIKOCTY U JIp. KaK BUIENCTBIE 3aXOPOHEHMSI
JKPO, TaK 1 CBOJCTBEHHBIX IIOA3EMHOI reocdepe.

Metoabi 'MIC Takske aKTMBHO ITPUMEHSIFOTCS JJIST
HAOMIOOEHN 32 TEeXHUUECKUM COCTOSIHMEM IIOf-
3eMHbBIX COOpPY>XeHMIi. AKycTuUeckas lleMeHToMe-
TpUSl, 3MeKTPOMarHuTHas nedeKTOCKOIMUSI-TOII-
HOMEeTpUSI, IIAaGIOHMPOBAHNME U IPyTMie MEeTOMIbI
MCIIO/Ib3YIOTCS IJIS1 KOHTPOJISI TEXHUYECKOTO COCTO-
SIHUSI CKBaKMH. [Ipy OlleHKe TeXHUYeCKOTO COCTOSI-
HUS CKBAXXVH, TOMMUMO MTPOYEro, OnpenessiioTCs UxX
SKCILTyaTallMOHHbIE XapaKTePUCTUKU, COCTOSTHUE
KOHCTPYKIVOHHBIX 3JIEMEHTOB: 006CaHBIX KOJTOHH
U LIEMEHTHOr0 KaMHSI B 3aTPyOHOM ITPOCTPAHCTBE
06cagHbIX KOJOHH. ITo pe3ynbTaTaM IPOBOIVMMbBIX
MUCCIeN0BaHUIi TEXHUYECKOTO COCTOSTHUSI CKBasKMH
MOXeT NPUHUMATBLCS pelleHne 0 UX OajbHenien
3KCILTyaTali, peMOHTe MU TUKBUIAIIUN.

Pe3ynbTaThl reodmsnueckux MCCIeqOBaHUI T103-
BOJISIIOT TIOATBEPKAATh MPOCTPAHCTBEHHO-BPEMEH-
HYI0 0671aCTh PacIpOCTpaHeHMS] TEXHOTEHHO M3Me-
HEHHbIX BOJ, B HeJpax, OTCAeXUBATh IMOTeHIMAb-
HYI0 BepTUKaJIbHYI0 (GUIBTPAIMOHHYI0 HEOIHO-
POLHOCTh MacCHBa BMEMIAIOUINX TOPHBIX MOPOT, C
ompe[eneHeM ITyOMH ¥ MOIITHOCTE! dKCIUTyaTaln-
OHHBIX TOPMU3OHTOB ¥ Pa3AEISIONNX C1a00IIPOHM-
1laeMbIX TOJIII, B paspese, OOHAPYKMBATb MTOTEHIIV-
aJibHbIE 30HBI PA3YIUIOTHEHUSI MAaTepUajoB 3amof-
HEHMS 3aTPyOHOTO MTPOCTPAHCTBA CKBAKMH.

PesynpraTaMmyu Treopu3MUECKUX UCCIEIOBAHNI
SIBJITIOTCST KapThI-CXeMbl 1 paspesbl (Tpoduiin)
0671aCTIMM PacCIIPOCTPaHEHUs] TEXHOTEHHO M3Me-
HEHHBIX BOJI, reou3myeckye mpoduiiv CKBasKMH.

[Tpu6opbI, UCIONb3yeMble [IJis1 BinmonHeHus TUC,
MMEIOT COOTBETCTBYIONIME CepTUMOUKATHI U CBUIE-
TeJIbCTBA O METPOJIOTUYUECKOI aTTecTalMn.

OpraHmu3sanys MOHUTOPUHTA COCTOSIHUSI HeAp U
MOJI3eMHBIX COOPY>KeHU, MepUOIUIHOCTb, TpPU-
MeHsieMble MeTOMbI U IIPpUOOPhI BHIGUPAIOTCS B 3a-
BUCMMOCTY OT ITYOMHBI HAaOII0IaeMOTr0 rOpU30HTA
M €ro Ha3HaueHMs, OT MECTOITOJIOKEHNST HabIoma-
TEJIbHOW CKBAXKUHbI, MPUCYTCTBUS KOMIIOHEHTOB
JKPO 110 TaHHBIM IIPEIIIeCTBYIONMX HAOTIOMEeHNI,
TOJIOKEHUSI KOHTYypa TEeXHOT€HHO W3MeHEeHHBIX
BOJ, B KOHTPO/IMPYEMOM TOPU30HTE.

Pe3ynbTaThl MOHUTOPMHTA COCTOSIHUSI HeAp
M TIOJ3eMHBIX COOPYKEHUI eXeromHo Tepe-
JalTCsI B TeppuUTOpMasabHble OpraHbl MO
HePOI0/Ib30BaHMUIO.

Huske mpuBOASTCS KpaTKue XapaKTepUCTUKU
akcrutyatupyembix OI'VIT «<HO PAO» IIT'3 JKPO u
pe3yabTaThl MOHUTOpUHTA 3a 2017 rog.

II'3 JKPO dmmana «CeBepcKuii»

'3 JKPO ¢unmana «CeBepckuii» pacIionokeH B
r. CeBepcke ToMCKOIT 06/IacTy, Ha MMPOMILIOIIAIKE
OAO «CXK», B npenmenax Tomb-O6¢Koro 6acceiina,
Ha rpaBoM 6epery p. ToMb.

3axopoHeHne JKPO ocylecTBasieTcsI B 0Cagou-
HYIO TOJIIY, CJIOKeHHYI0 IlepecjiaBaHMeM Tep-
PUTEHHBIX MMEeCYaHO-TJIMHUCTBIX TMMOPOZ, MeI0BOrO
Bo3pacta (puc. 1) Ha rry6uHbl 260—430 M (B 2 9KC-
IUTyaTallMOHHBIX TOPMU30HTA), MEePEKPbIBAIOLIYIOCS
BbIJIepP’)KaHHBIM MOIIHBIM (CBBIIIe 50 M) ciioem cia-
OGOIMPOHMIIAEMBIX IJIMH T03THEMEJIOBOrO BO3pacTa
¥ OTPaHUYMBAIONIYIOCS CHU3Y CIabOMpPOHUIIaeMbI-
MM HIDKHEMEJIOBBIMM IMHamMu. Takum o6Gpasom,
3KCILTyaTalMOHHAs TOJMIA [0 CBOMM YHUKAIbHBIM
CTPOEHMIO U CBOJCTBAM OOecreurBaeT HaJesKHYIO
usonsuyio JKPO oT cpembl 00MTaHUS UeioBeKa U
€ro JesTeJIbHOCTHU.

Puc. 1. leonozuyeckuli pazpes ocado4yHoeo Yexa 8 patioHe pazmeuieHus 113 XXPO «Cesepckuli»
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Puc. 2. Pe3ynemamel MOHUMopuHaa cocmosiHusi Hedp 13
XKPO ¢unuana «Cesepckuti» 8 2017 e.
(eonyboli — obacme MexHO2EHHO U3MEHEHHbIX 800)

B Hacrosmee Bpems Ha I1I'3 XKPO skcrmyaTtupy-
10TCS 15 HarHeTaTelbHbIX U 212 Hab/I0JaTEIbHBIX
CKBaXMH KaK Ha 9KCILTyaTallOHHbIE, TaK U Ha Oy-
(bepHbIe 1 BhIIIeNIEKAlI[Mie TOPU3OHTHI HA TUIOMIAIN
60see 10000 ra.

Pe3ynbTaThl rUIPOTEOXMMUUECKOTO MOHUTOPUH-
ra 3a 2017 rog npuBeneHbl Ha puc. 2. [lo pesysnb-
TaTaM MOHMUTOPMHIA, 06JIACTh PAaCIPOCTPaHEHMUS
TEXHOT€HHO VM3MEeHEHHbBIX BOJ, HAXOAUTCS He TOJb-
KO B TIpeJiejiax TOPHOTO OTBOJA, HO U He BBIXOJIUT 3a
npenens! maomiaakyu I3 JKPO.

PexxuMHBIe TUAPOAMHAMUYECKNEe HAOTIOOeHNs B
2017 romy mOKasbIBaIOT, UTO OTCYTCTBYIOT Koyieba-
HMS YPOBHE BOJ, B HAO/II0OAaeMbIX TOPM30HTAX, UTO
CBUIETENbCTBYET O MUHUMAJIbHOM BO3[AEICTBUU
skcrryatanuu [11'3 J)KPO Ha Heppa.

[To pesynbraTaM reodM3MUYECKUX MCCIeTOBaAHNI
B CKBakuHax B 2017 rogy, MoATBepKAEeHA IUIOLIALb
06/1acTM  pacrpoCTpaHeHMsT TEeXHOTEHHO M3MeHEeH-
HbBIX BOJI, B ITpefesiax TOPHOTrO OTBOAA U OIpeneeHbl
TEXHUYECKME COCTOSIHMS CKBAKMH M BOSMOXKHOCTD UX
UCIIOMb30BaHMSI B perllaMeHTHOM peskuMe.

IIT'3 JKPO dmimana «’KemesHoropckuii»

III'3 JKPO dwunnana «KemesHOropckumii» pacro-
JIOKeH B I. XXene3Horopcke, B 60 kM ceBepHee Kpac-
HOSIPCKA, Ha TEPPUTOPUM ITPOU3BOACTBEHHOI 30HbI
OI'VII «I'XK», Ha mpaBoM Gepery peku EHuceid.

3axopoHeHue JKPO ocylecTB/IsSIeTCs B 0CaJOYHYIO
TOMIY IOPCKUX OTIOXKEHWIA, TpeACcTaBJIeHHbIX I10-
pomamMy MecyaHoro U INIMHUCTOIO COCTaBOB (PUC. 3).

Puc. 3. [eonozuyeckue paspe3si 113 XKPO
¢unuana «XKenesHozopckuli»
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Puc. 4. Pe3ynsmamel MOHUMOpPUH2a COCMOSIHUS HeOp
(obnacme mexHo2eHHO u3meHeHHbix 800) [173 XKPO
¢unuana «KenesHozopckuii» 6 2017 a.

[y6MHa SKCIUTyaTalYIOHHBIX TOPU30HTOB COCTABJISI-
et 180—500 M. ITo CTpYKTypHOMY CTPOEHUIO paitoH
pasmernienust I3 JKPO mpepcraBisieT co60i My/Ib-
Iy, OTrPaHMYEHHYIO BBIXOAAMM KPUCTAUINUECKUX
rnopoyn, GyHAaMeHTa Ha JHEBHYIO ITOBEPXHOCTH 3a
npenenamu II'3 J)KPO. C 3amaga paiioH pasMele-
uust III'3 JKPO otmesned 1aboOMpOHMIIaEMbIM He-
aKTUBHBIM ITPaBOOEPEKHBIM TEKTOHMUECKMM Ha-
pyuieHueMm ot p. EHucert.

OT BbINIE3aJIETAIOIINX M HICKe3a/eramiimx Io-
pox, ocamovyHasi TOMIA IOPCKUX OTIOKeHUIT OTaere-
Ha perMoHaJbHbIMM CJIaGOIIPOHMIIAeMbIMM TOJIILA-
MM IJIMHUCTBIX ITOPOJT, MOIITHOCTBI0 60mee 40 1 45 M,
COOTBETCTBEHHO.

TakuM 06pa3oM, CTPYKTYPHOE CTpOeHMe U Xa-
PaKTepUCTUKM IKCIUTyaTal[MOHHBIX TOPU30HTOB U
pasIeNsIoIIyX TOIII 06eCrIeunBa0T HEOOXOAMMbI
ypoBeHb 6€30MacHOCTM KaK B II€PMOJ dKCILIyaTa-
uuu I1I'3 J)KPO, Tak 1 B JOATOCPOUHOI IepCIIeKTUBE
B Ie0JIOTMYEeCKMX MaclITabax BpeMeHM!.

B Hacrosimee Bpems Ha I1I'3 XKPO skcrmyaTtupy-
1oTcs 13 HarHeTaTeabHbIX U 74 HabIIOmaTeIbHbIE
CKB)XMHBI Ha SKCIUTyaTalMOHHbIe, GydepHble U
T'PYHTOBBIV TOPU30HTHI Ha T1omaau 6oimee 4000 ra.

AHanu3 pesynbTaTOB TUAPOTEOXMMUIECKOTO MO-
uuTopuHra 3a 2017 rom (puc. 4) mokasaj, uTo 06-
JIaCTh pacIIpPoCTpaHeHMs TEXHOTeHHO M3MeHEeHHbIX
BOJI HE3HAUMTEIbHO BBIXOAUT 3a IIPEmebl ITPO-
MbliieHHOM momaaky I1I'3 JKPO, HO He BBIXOAUT
3a Tpe/iesbl TOPHOIO OTBOIA.

[lo pesynapTaTaM pPEeXUMHBIX TUAPOAMHAMUYE-
CKMX HaOIIOMeHMt, OTCYTCTBYIOT 3HAUMMbIe KOJie-
6GaHMsI YPOBHEN BOM, B KOHTPOJIMPYEMBIX TOPU30H-
Tax, reo@usnMuecKkme MUCCIENOBAaHNUSI B CKBaKMHAX
MTOATBEPXKIAIOT 00J1aCTh PACIpPOCTPAHEHUS TeX-
HOTeHHO M3MEHEHHBIX BOJ, B IMpenejax TpaHuI]
TOPHOTO OTBOAA M OTCYTCTBME HapyIleHuii B KOH-
CTPYKLMSIX CKBasKMH, TPETSITCTBYIOMUX UX IKCILTY-
aTraluy U CIOCOOHBIX MOBIMSATH Ha 6€30MacHOCTh
I1I'3 >XKPO.

II'3 JKPO dmmmana «IMMUTPOBIPAACKMUIA»
[II'3 JXKPO dummana «IMMUTPOBTPaACKuii» pas-
MelaeTcss B 6 KM K HOro-samnagy Or I. JuMuUTpoB-

rpaga YibSHOBCKOW o6mactu, Ha Tepputopum AO
«[HI] HUMAP».
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Puc. 5. leonoauueckuti paspes 13 XPO «umumposzpadckuii»

3axoponeHnue JKPO ocyiiecTBasieTcsl B TOMLLY I10-
pof, TeppUTeHHO-KapOoHATHOTO COCTaBa KaMEeHHOY-
TOJILHOTO BO3pacTa Ha youny 1114—1514 m (puc. 5).
OKCIUTyaTHpyeMble TOPU3OHTHI XapaKTepPU3YIOTCS
3aCTOMHBIM peskuMoM. OHM MepeKPbIBAIOTCS MOIIL-
Holi (6omee 40 M) Tomiiel C1aboONMPOHUIIAEMBbIX
[JIMHUCTBIX TIOPOJM, OOEeCHeuYrBaOMUX WU3OJSINIO
3axopoHeHHbIX JKPO oOT BbIlIe3a/eralonmx Topu-
30HTOB. 3HAUMTeJbHASI TIyOMHA SKCILTyaTal[MOH-
HBIX TOPM30HTOB, UX CTpOeHMe, hUIbTPALIOHHbIE
Y eMKOCTHbIE XapaKTepPUCTUKY ITOPOJ, B KOMILIEKCe
C MIDKeHEepHBIMM pelleHusIMM 06ecreunBaioT 6es-
onacHocTh [II'3 JKPO B aKcILlyaTalMOHHBIA U TO-
CTIKCILTYaTallMOHHBI TIePUO/IbI.

Bcero Ha I1I'3 J)KPO umMeroTcst 4 HarHeTaTebHbIe
CKBaKMHBI. [IJIs1 TIpOBEIeHNSI MOHUTOPMHTA COCTO-
SIHUSI HEJIp U TIOI3eMHbBIX COOPY>KeHMI UCIIOIb3Y-
I0TCSI 28 HAOGIIOIATENbHBIX CKBAKMH Ha IUIOLIAIN
6ostee 15000 ra.

AHanM3 pesyJabTaTOB I'MIPOreOXMMNYECKOTO0 MO-
HuTopuHra 3a 2017 rog, ipeAcTaB/IeHHbIN Ha pUC. 6,
IMOKAa3bIBAET, UTO 06JIACTh PAaCIPOCTPAHEHUS] TeX-
HOTeHHO M3MeHEeHHbIX BOJl HaXOAUTCS B IIpeesiax
TOPHOI'O OTBO/IA.

[IpoBemeHne TUAPOAMHAMMUUECKUX HAOTIOmeHNIT
B CKBaOXMHAX Ha DIyOMHAX mopsimka 1,5 KM ocy-
LIEeCTBJISIETCS TI0 3aMepaM BbICOKOUYBCTBUTEIbHbBI-
MM DIYOMHHBIMM MaHOMeTpamu. [MapomyHaMu-
yeckue HaOMIOmeHMs TOATBEPXKIAIOT OTCYTCTBUE
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CBS3U MEXIY SKCIUTyaTUPyeMbIMU U Bbllle3ajera-
IOIIMMM TOPU30HTaMM. B BbIlIe/eXalnx KOMIIIeK-
cax TUIAPOAMHAMMUeCKass peaklys Ha 3aXOpOoHe-
Hue JKPO He oTMeueHa.

leodusnueckue umcciemoBaHMsI B CKBaXXKMHAX B
2017 romy MpOBOAMINCH B COOTBETCTBUM C Hame-
YeHHbIMM TPOU3BOACTBEHHbIMM IJIaHaMM. VX pe-
3yJIbTaTOM SIBUJIOCh YTOUYHEHME OOJIACTM pPacIpo-
CTpaHeHMUsI TeXHOTeHHO M3MeHeHHbIX Boa. Kpome
3TOTO, pe3ylIbTaThl Te0MU3UUECKUX VCCIeTOBAHNI
He BBISIBWIM MNPENSTCTBYIOIIMX SKCIUTyaTaluu U
CIIOCOGHBIX ITOBIMATh Ha 6e3omacHocTh 113 JKPO
HapylIeHU B KOHCTPYKIMSIX CKBaKMH.

Puc. 6. Peaynsmamel MOHUMOpPUH2A COCMOSIHUSI HEOp
(obnacme mexHo2eHHO usmMeHeHHbIx 800) 173 XPO
¢unuana «Qumumposepadckulis 8 2017 a.
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[100X00 K MOHUMOPUH2Y COCMOSIHUSI HEOP U NOO3EMHbIX COOpPYHEHUL

U pe3ynbmamsi MOHUMOPUH2A NYHKMO8 2/1y6UHHO20 3aX0POHeHUS HUOKUX paduoakmugHsix 0mxodos

Takum o6pasom, Ha I1I'3 JKPO ®I'VIT «<HO PAO»
paspaboTaHa M QYHKIMOHUPYET CUCTEeMa MOHM-
TOPMHIA COCTOSIHMSI HeOp UM MOJA3eMHBIX COOpY-
SKeHMIT Ha OCHOBE KOMIIJIEKCHOT'O MO/IX0/a, BKJIIO-
Yalolero IMojyuyeHue, HaKOIIeHNe U 06pPaboTKY
pe3y/ibTaTOB TIPOBeAeHUs TUAPOIMHAMUYECKUX,
TUAPOTEOXUMUYUECKMUX U Teou3mueckux wuccie-
IOBaHMII B HAOIIOMATEIbHBIX CKBasKMHAX. Pab0ThI
M0 MOHUTOPUHTY COCTOSTHUSI HeApP U TMOJI3€ MHBIX
COOPYKeHMI1 BBITIONHSIOTCS CUJIaMM U CpefCcTBa-
mu OI'VII «<HO PAO» ¢ npusieuyeHMEM CIIELN-
QJIM3MPOBAHHbBIX OpraHM3anuii, UTO B TOM UUC-
Je obecrieunBaeT HE3aBUCUMOCTb pe3yJbTaTOB
MOHUTOPMHTA.

[Togxon, OCHOBaHHBIV Ha KOMILJIEKCHOM MHTEp-
MpeTalun U COIMOCTaBJIeHUM AAHHbBIX Pa3IUUHBIX
UCCIenoBaHMUit, a Takke Bepu@UKalMUs OTYETOB
pacropsiiuTeneM HeJp MO3BOJISIET C BbICOKOI CTe-
MEeHbI0 YBEPEHHOCTY TOBOPUTH O JOCTOBEPHOCTU
pe3yJIbTaTOB MOHUTOPMHTA COCTOSIHUSI HeIp U 3¢-
(bexkTMBHOCTM (PYHKIMOHMUPOBAHUSI CUCTEMBI MO-
HUTOPMHTA B I[€JIOM.

Ananus pestenbHoctu ®I'VYII «<HO PAO» mo
skcrnyatauuu IIT'3 JKPO, ocHOBaHHBIN Ha pe-
3yJIbTaTaX MOHUTOPUHTA COCTOSIHUSI Henp U
MO/3eMHBIX COODPYKeHUI ¢ MpuMeHeHueM KOM-
naekcHOro moaxopa 3a mnepuon po 2017 roma
BKJIIOUMUTEIbHO U UX COMOCTABJIEHMUS C JaHHbBIMU
MIPOTHO3HBIX PacyeToOB [OJITOBpPEeMEHHOII 6e3-
OTTaCHOCTH, TOATBEpPKAaeT 6e30MacHOCTb M30-
gssuyu JKPO B HacTosiee BpeMs U B J0JITOCPOY-
HOJ1 TepCrieKTuBe.
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AN APPROACH TO MONITORING OF THE GEOSPHERE AND UNDERGROUND
ENGINEER BARRIER SYSTEM OF DEEP GEOLOGICAL INJECTION FACILITIES
AND SOME RESULTS OF MONITORING

Pron I. A., Tkachenko A. V., Martyanov V. V., Trofimova I. V., Yakovleva I. V.

The Federal State Unitary Enterprise «National Operator for Radioactive Waste Management», Moscow, Russia

Article received 23 October 2018

The paper discusses implementation an approach to monitoring of the geosphere and underground engineer barrier
system of deep geological injection facilities operated by Federal State Unitary Enterprise «National Operator for
Radioactive Waste Management» since 2013 and the results of monitoring till 2017. This kind of monitoring is
regulated by national norms and rules. Long-term monitoring is confirmed the injection facilities’ safety.

Keywords: liquid radioactive waste, waste disposal, deep geological injection facilities, monitoring, observation well, geosphere.
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