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PapuaunoHHble aBapumn, cBA3aHHbIe C HapyLIeHWeM npaBun
cbopa n o6opota noma YepHbIX 1 LBETHbIX METaNNoB.,
B Poccuiickoin Mepepauyun 8 2010-2023 rr.

A.B. I'pomoB, A.M. bu6ann, K.A. Cennen, P.P. AxmatnuHoB

Cankr-IletepOyprckuii HayYHO-MCC/Ie0BATENbCKMIT MHCTUTYT paIvuallMOHHON TMIMeHbl UMEHM Tpodeccopa
I1.B. PamzaeBa, QenepanbHas ciyxkba 1Mo Han30py B cdepe 3allUTHI IpaB IoTpeouTeneit
n Gnarononyuust yesnobeka, Cankr-IletepOypr, Poccust

B pabome nposedenvt 0000weHUe, AHAAU3 U 2UCUCHUMECKAS OUCHKA C8eOeHUll O paouauyUuoHHbIX
aeapusx, CEA3AHHBIX C HapywleHueMm npasui coopa u 000poma J0MA YEPHbIX U UBCHHLIX Memannios,
npouzowedwux Ha meppumopuu Poccuiickoii  @edepayuu 3a nepuod ¢ 2010 no 2023 200w
U npedcmaeneHHviX 6 OaHKe OaHHbIX PAOUAUUOHHBIX asapuii U uHyudenmos Hughopmauuonro-
ananumuueckoeo yenmpa Pocnompebnadzopa no paduayuonnot 6Oezonachocmu. Ha  meppumopuu
Poccuiickoi Dedepauuu 3a paccmampusaemoiii nepuod 6 41-om cybsexme 3apeeucmpuposan 971 cayuail
B03HUKHOBEHUS. PAOUAUUOHHBIX ABAPULL, CEI3AHHBIX HAPYUWIeHUeM npagua coopa u 06opoma Memanionoma.
Hauboavwee koauvecmeo cayuaes 3apeeucmpuposano 6 Boaoeoockou (206), Ceeponosckoii (178)
obnacmsx, Xabaposckom kpae (150), e. Canxm-Ilemepbypee (116) u Openbypeckoii obaacmu (52).
Eorcecoonoe  koauvecmeo caywaee makux paduauuoHHuIX aeapuil 3a nocaeoHue 14 aem HeyKAOHHO
cHudcanocy  (cpedneeodosoti  memn  cHudxcenuss  cocmaeun 12 %).  OCHOGHbIMU — UCMOMHUKAMU
DPAOUOGKMUBHO20 3AePA3HEHUS MEMANl0a0Ma AGAAAUCD: (PACMEHMbl PA3AUMHOU PAOUAUUOHHOU MEXHUKU;
mpybbl U mexHonoeuveckoe 000pydoearue, UCHOAb308AHHOE 6 Hehmeea3oeou NPOMbIUACHHOCMU U
nodeepeuieecsi  paOUOAKMUBHOMY — 3GePASHEHUI0 8 — HNpouecce  UX — IKCHAYAMAUUU  NPUpOOHbIMU
paduonykaudamu (6 ocHogrom **Ra u eeo coau); npubopvi co ceemomaccoii nocmosanio2o Oelicmeus Ha
ocHose coneti “Ra. B 6bia6AeHHbIX UCMOYHUKAX 6 OOAbWUHCMGE CAY4aes UOCHMUPUUUPOSANUCH
paduonykaudsl “*Ra (63%), 7 Cs (12%), “Co (9%), **U (9%), ¢ edunuunvix caywasx *'Am, **Th, *Sr.
B 66% ebisenrennbix cayvaeg 3HaveHUus MOWHOCMU AMOUEHMHO0 IKBUSANEHMA 003bl 2AMMA-U3AYHeHUs
Ha nogepxHocmu ucmouHukos npesviwany 1 mx3e/4, ¢ 27% — 10 mx38/4, 6 7% — 100 mx36/u4; 6 namu —
1 m36/u u docmueanu 8,8 m36/4. Ycmanoeneno, umo 6 meuenue éceeo uccaedyemozo nepuoda epemeHu
GLIAGAAIOMCA  UCMOYHUKY — UOHUBUPYIOWUX — UBAYMEHUN,  Npedcmasisouue  NOMEHYUAAbHYI — Yepo3y
0151 300po6bst Hacenenus. B 14-mu cayuasx 6 memanionome Obll 6bIA61€H PAOUOAKMUBHO 3GPA3HEHHbIU
Memanauveckuti CKpan, 4mo ceudemenvcmeyem o0 Npouzouweomux @GaKkmax nepeniagKu UCMOYHUKOB
UOHUBUDPYIOUWee0  U3AYHeHUs, 00CMOAmenscmea Komopuix He Oblau  pacciedo8ansl, a 603MOJCHbIE
HezamueHvle nocaeocmeus O04i  uenoéeka He Ovbiiu  onpedeaenvl. B 64%  sapecucmpuposanmbix
DAOUAUUOHHBIX A8apuUll NAPMUU MeMAni00Md, 8 KOMOPbIX ObiAU OOHAPYIHCEHbl UCHOYHUKU UOHUSUDYIOUWUX
UBAYHEHUT, CONPOBONCOANUCH NPOMOKOAAMU PAOUAUUOHHO20 KOHMPOAS AKKPeOUMOBAHHbIX Aa6opamopull,
Komopble no0meepicoan coomeemcmeue NPoOyKYUY mMpebo8aHusM CaHUMApPHLIX HOpM U npaeun. Taxum
00pasom, HecMOmps HA HePeUeHHY) K HACMOSUEMy 6peMeHU Nnpotaemy 6vloauu NoA0NCUMEeNbHbIX
NPOMOKO0A08 AKKPEOUMOBAHHbIMU AAOOPAMOPUIMU HA NAPMUU  MeMAL040Md, HEeCOOMBemCmeyuUxX
CAHUMAPHO-9NUOEMUON0UMECKUM MPEOOBAHUAM, CYUECMBYIOWas OMmeHecmeeHHas cucmema obecneueHus
PaduayuoHHoll  0e30NAcHOCMU  HACeAeHUs Npu  3020Mo6Ke U pedau3auuu Memanionoma no3eoasem
8bIA64Mb NOO0OHbIE HAPYUIeHUs, 4mo nodmeepicoaem ee 3QheKkmusHocmy U aKmyaibHocms. JlaHwl
npeonojcenus opeanam U - opeanuzayusm Pocnompe6nadzopa no  co8epUIEHCMBOBAHUID  ABAPULIHO20
Peazuposanusi npu pacciedo8anuy paduayuorHbIX aeaputi no0obHo20 muna.

KioueBbie clioBa: gHeouepeoHble OoHeceHusi, UCHOYHUK UOHUBUPYIOULe20 U3AYYEHUs, Memarionom,
paduayuorHas asapus, paduoHyKAuo.

TUst MeTannyprim Poccumn'. MpoBasi MeTaiyprityeckas acco-

Beepenne uMauvst OLEHMBaeT MMpPoBoe noTpebrieHre loma B cTanensa-

MeTannoNoM SBASETCH BakHbIM VCXOAHLIM MaTepuasiom BUNIbHOM NPOU3BOACTBE B 650 MiH. TOHH B rop, [1]. HYvcno me-
ONs METaSINYPrveckor NPOMbILLIEHHOCTN. 3HAYMMOCTb JloMa TUUTYPr4eckrx NPearnpusiTui, KOTopble UCTONL3YOT METaSo-
YEPHbIX 1 LIBETHbIX META/IIOB B KQ4€CTBE CblPbs 419 NPON3BOA- JIOM [Ji5 MepeniaBky, VICYNCNAETCH AecaTkamm Toicad [2].
CTBa METaNIONPOAYKUMN NoadépkueaeTcs B CTparerun passu- B poccuiickoi oTpacnu sioma YepHbIX 1 LBETHbIX METaIIOB Be-

'Pacnopsikervie MpasutenscTaa PP oT 28 nekabps 2022 Ne 4260-p 06 yreepxaeHV CTpaTerum passuTis METAUTYPrHeCcKoi NPOMBILLIIEHHO-
cmn P® Ha nepuog no 2030 r. [Decree of the Government of the Russian Federation dated December 28, 2022, No. 4260-r Strategy for the Develop-
ment of Metallurgical Industry of the Russian Federation for the period up to 2030 (In Russ.)]
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oyt onepaumn 6onee 5000 npeanpuUsTUn, YUCNO 3AHATBLIX
npesbiwaeT 60 Tbic. Yyenosek [3]. MeTannonom n Nnpoayk-
Tbl MeTannonepepaboTkn SABASIOTCS NPEAMETOM TpPaHC-
rpaHn4yHbIX NEPEBO3OK.

B cnydae HapyweHus TpeboBaHWIN pagmaumoHHON 6e3-
OMacHOCTM Npu obpaLleHn ¢ METAIIONIOMOM MOMYT BO3HUK-
HYTb CUTyaLMK, KOTOPbIE NMPUBOOAT K 3arpsi3HEHNIO KOHEYHON
METaINYPrn4eckorn NpoayKLmMn 1 oKpyXXatoLen cpeapl, Aonos-
HUTENbHOMY OONy4EHMIO PABOTHMKOB METaNINYPrMiecknx npo-
W3BOACTB M Hacenenus [2, 4].

3a pybexoM Lenbiii pag, pagvaumoHHbix asapuii (PA), 3Ha-
YMMbIX C MEOMLIMHCKOM U COLMASIbHO-3KOHOMUYECKON TOYKM
3peHus], OBbln CBA3aH C OTCYTCTBMEM HajJiexallero pagvaum-
OHHOro KOHTpOss MeTannonoma: Tamnang, 1982 [5, 6], Mekcu-
ka, 1983 [2, 7], Bpasunusa, 1987 [2, 7, 8], Typumsa, 1988 [2, 9],
Taunanpg, 2000 [2, 10], inans, 2010 [11, 12].

B CCCP B 1989 r. B pe3ynbrate HeCaHKLMOHNPOBAHHOIO
NOCTYMNEHNs UCTouHMKa ~'Cs B MNaBWmbHYIO Mevb Gbinv 3a-
rpA3HEHbI OTAENbHbIE Liexa 1 TeppuTtopumn Noaonsckoro 3aBo-
na uBeTHbIx MeTanos [13, 14]. PaboTbl no peabunuraumm Tep-
putopumn 3aBoga Gbinm npoeeaeHsl B 2015 roay. B xone pabot
6bII0 OTCOPTMPOBaHO Goree 23000 M° 3arpsI3HEHHOO PaAVo-
HYKIIMAAMU FPYHTa Y METINIOKOHCTPYKUMIA, PeabunnTMpoBaHO
okono 13000 M* Tepputopum.

B Poccuiickoin depepaupmm BoICTpoeHa cuctema obecneve-
HUS paanaumoHHor 6e30MacHOCTM NPy 0OpaLLEHNM C METASINIO-
nomom. MoctaHoBneHnem lMpasutenscTBa Poccuiickon depe-
pauum o1 28 masa 2022 r. Ne 980 yreepxaeHb! «[Npasuna obpa-
LLEHMS C JIOMOM M OTXOJAMM YEPHbIX U LIBETHBIX METAIOB U X
OTHYXXAEHWS», B COOTBETCTBMMN C KOTOPbIMM HA 0OBbEKTax Mo npu-
€My JIoMa 1 OTXOA0B HEPHBIX U (M) LBETHBLIX METASIIOB AOMMKHbI
MPOBOAUTLCS PAAVALMOHHBIN KOHTPOJIb KaXXA0M MapTum nuua-
MU, MpoLIealMM COOTBETCTBYIOLLYIO MOAFOTOBKY M arTecTta-
L0, C WUCMOSIb30BaHMEM MOBEPEHHBIX CPEACTB WU3MEPEHMWIA;
HaxoaOMTBCS N MPEObSBASTECA MO TPEOOBAHUIO KOHTPOJIBHBIX
(HaA30PHbIX) OPraHOB MHCTPYKLMM O MOPSIAKE NMPOBEOEHVS pa-
OMNAUMOHHOIO KOHTPOJS IoMa M OTXOA0B YEpHbIX U (1K) UBET-
HbIX METAUT/I0B 1 O Nopsiake AeNCTBUIA Npy OOHapPY>XeHU paamo-
AKTVBHbIX JIOMa M OTXOA0B YEPHbIX U (M) LIBETHBIX METAIIOB.

Mpukasom MuHzopasa Poccuiickon depepaumn
01 10.04.2001 Ne 114 BBegeHbl B [OEWCTBME CaHUTAPHO-
anuaemMuonorniyecke TpedoBaHns K 0O6ecrneveHnio paaviaum-
OHHOWM 6e30MacHOCTM MPU 3aroTOBKE W peanm3aumm MeTassio-
noma’, KOTOpbIE PernameHTVPYIOT OpPraHM3aLMIo U MOPSIOK
NPOBEAEHNs PaANALMOHHOTO KOHTPOMS METaonioma, obcne-
[OBaHNE TPaAHCMOPTHbBIX CPEACTB (060pyaoBaHus), NpeaHasHa-
YEHHbIX K Pa3fesike Ha METaIONOM, a Takke NopPsAoK 0PopM-
JIEHVIS1 HA HYX CaHUTaPHO-3MNMAEMUOSIOMMHYECKOMO 3aKTIOHEHNSI.

Llenb uccnepoBaHus — aHann3 MHGOPMaLMK O paguaum-
OHHbIX aBapusX, CBSI3AHHbIX C HapyLLeHreM npasun cbopa u
000pOoTa TOMa YEPHbIX N LIBETHBIX METAIOB, MPON30LLEALLINX
B Poccuiickont @enepaumm 3a nepuog ¢ 2010 no 2023 rr.

McxopHbIMM faHHBIMK 1S aHanm3a siBnsinacb MHdopma-
UM U3 6aHKa AaHHbIX PaAMaUMOHHbBIX aBapuii U MHUMOEHTOB
MHdopMaLMoHHO-aHaIMTMYeCKoro LeHTpa PocnoTpebHan3o-
pa 1o pagmaLmoHHoit GesonacHocT®, hopmupyeMoro 3a cyeT
MOCTYM/IEHNST U PErMCTPaUMN AAHHbIX N3 BHEOYEPEOHbIX A0HE-
CeHuin, Hanpasnsiemblx YnpasneHusamy PocnoTpebHaasopa
no cybbektam Poccuiickoii Pepepauym B NHPOPMaLMOHHO-
aHanuTdeckuii ueHTp PocnotpebHaasopa rno pagvauyioHHON
6e3onacHocTn, dyHKUMOHMpYowero Ha 6aze dBYH HUUPT
vm. N.B. Pamzaesa [15].

Pe3ynbrathbi

Ha Tepputopun Poccuiickon denepaumn 3a nepmog, ¢ 2010
no 2023 roakl B 41-oM cybbekTe 3apeructpuposaH 971 cnyyai
BO3HMKHOBEHMST PA, CBSi3aHHbIX HapyLleHnemM npaswn céopa u
060poTa SlIoMa YepHbIX U LIBETHLIX MeTaoB. 'eorpadus Bo3-
HUKHOBEHWS PA nponnniocTprpoBaHa Ha pucyHke 1.

Hanbonbluee KONMYECTBO CIy4aeB BbISIBNIEHUS pafmoak-
TMBHO-3arpPsi3HEHHOrO  METANIONIOMA € 3apPerucTpMpoBaHO
B Bonoroackon (206), CeepanoBekoiri (178) obnacTtsax, Xaba-
posckoM kpae (150), CaHkr-MNeTepbypre (116) n OpeHbypr-
ckoii obnactu (52).

[ns oueHkn OMHAMUKN BO3HUKHOBEHUSt PA ¢ MeTannono-
MOM U1 UCKJTIOYEHWS BIMSIHWA CyYaliHblX GakTOPOB MU OLLEHKE
TeHAEHLMN Obl1 paccynTaH CPeaHEeroqoBo TeMM NpUMpocTa
NPON3BEAEHO aHAMTMYECKOE BblPaBHMBaHNE OUHAMUYECKOrO
psiza METOOOM HAMMEHbLLUNX KBALPATOB, Pe3y/bTaThl KOTOPOro
OTPaxeHbl Ha puUcyHke 2. [lnHamunyeckne nokasatenu PA, ces-
3aHHbIX C HapyLLeHVeM npasun cbopa 1 06opoTa METANIONO-
Ma, OT/I4AIOTCS OTpULATENBHBIMY 3HAYEHUSMY (CpeaHerogo-
BOM TeMMN CHwXeHusi coctasun 12%), 4TO CBUAETENbCTBYET
O HEYKJIOHHOW yObIM KONMYECTBa Cllyd4aeB 3a nocnefHue
14 net. CBA3aHO 3TO MOXET ObITb C TEM, YTO MK 06BHLEMOB 3a-
rOTOBKM MeTannonoma B cTtpaHe npongeH B 2004-2006 rr.,
Korga OCYLLECTBAANCS MacCOBbI BblBOA, W3 3KCMayaTaumm
METNIOEMKNX OObEKTOB U  0OO0PYLOBAHWUS, MOCTPOEHHbIX
B COBETCKOE Bpems [16, 17]. B HacTosiLLee Bpemsi mpogomka-
€TCs CHUXKEHNE 06 bEMOB 3aroTOBKM Takoro MeTaosioma.

OCHOBHBIMM UCTOYHUKaAMU  PaAVOaKTUBHOIO 3arpsi3HEHNS
MeTasIIoNnoMa  SIBASINCL: PParMeHTbl Pas3fIMYHOM paanaumoH-
HOW TEXHWUKM, B TOM Ymcie 650K MCTOYHMKOB raMma-n3nyyeHuns,
1CMOosb3yEMbIE B PaMOM30TONHBIX Nprbopax, AedekTockonax,
a Taikke TPaHCMOPTHO-Nepe3apsiaHble KOHTEMHepbI; TPpyObl Y
TexHosnornyeckoe 060pyanoBaHMe, UCMoNb30BaHHOE B HedTera-
30BOM MPOMBILLIIEHHOCTN, MOABEPrileecs pPagvioakTUBHOMY
3arpsiBHEHNIO B MPOLIECCE MX 3KCMyaTaumm NpupoaHbIMU paaum-
OHYKJIAAMU (B OCHOBHOM *Rawuero conu); Nprbopsbl Co CBETO-
MacCoii MOCTOSIHHOrO AECTBIS Ha OCHOBE coneii 2*Ra. B BbisiB-
JIEHHbIX MCTOYHMKAX MOHN3MPYIOLLIEro nanydenns (MUN) B 6onb-
LUIMHCTBE CNy4aeB WAEHTUMVLMPOBAIMCH PAaVOHYKIUIL - Ra
(63%), “'Cs (12%), *Co (9%), **U (9%), B eOMHWNYHBIX Cy4asix
2‘”Am, 232Th, QOSI’.

?CanluH 2.6.1.993-00 «[MrueHnyeckme TpeboBaHma Kk 06ecneHeHo PaavaLoHHOM 6e30MacHOCTM NP 3aroTOBKe U peanvaaumn MeTansiono-
Ma», yTBepXaeHHble npuka3om MuHagpasa Poccuiickoin ®epepauym ot 10.04.2001 Ne 114 (3apervctprpoaHo MuHioctom Poccun 08.05.2001) B
penakummn CaHlluH 2.6.1.2525-09 «Ma3menenust Ne 1 k CanlluH 2.6.1.993-00», yTBepxaeHHbIX MNocTaHoBNEHEM MaBHOMO rocyaapCTBEHHOrO CaHu-
TapHoro Bpaya Poccuiickoin depepaummn ot 14.07.2009 Ne 49 (3apernctpupoBaHo MuHioctom Poccum 12.08.2009 Ne14520) (nanee — CanlluH
2.6.1.993-00) [Sanitary Rules and Norms (SanPiN) 2.6.1.993-00 "Hygienic Requirements for Ensuring Radiation Safety in the Collection and Sale of
Scrap Metal,"” approved by the Order of the Ministry of Health of the Russian Federation No. 114 dated April 10, 2001 (registered by the Ministry of Jus-
tice of Russia on May 8, 2001), as amended by SanPiN 2.6.1.2525-09 "Amendment No. 1 to SanPiN 2.6.1.993-00," approved by the Resolution of the
Chief State Sanitary Doctor of the Russian Federation No. 49 dated July 14, 2009 (registered by the Ministry of Justice of Russia on August 12, 2009,

No. 14520) (hereinafter referred to as SanPiN 2.6.1.993-00) (In Russ.)]

*Mpvikas PenepanbHoi ciyx6bl MO HAA30pPY B cdepe 3aluuTsl Npas noTpeduteneii u Gnarononyyus Yenoseka ot 23.12.2013 Ne 968 «O cosep-
LLIEHCTBOBAHUM pearnpoBaHns B Crly4ae BO3HVKHOBEHWSI paavaumoHHon asapumn». [Order of the Federal Service for Supervision of Consumer Rights
Protection and Human Well-Being of 23.12.2013 No. 968 "On Improving Response in the Event of a Radiation Accident”.(In Russ.)]
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Puc. 2. JuHamuka umicna PA, cBsi3aHHbIX HapyLLEeHVEM MpaBus coopa 1 060poTa JIoMa YEPHbIX U LIBETHBIX METaJIIOB,
3adumKcmpoBaHHbIX B Poccun
[Fig. 2. Dynamics of the number of radiation events associated with violation of the rules of gathering and recycling
of ferrous and non-ferrous metal scrap]

CornacHo gaHHbIM, NPeAcTaBNeHHbIM B Tabnuvue, B 66% Bbl-
SIBNIEHHbIX C/Ty4aeB 3HAYEHVs1 MOLLHOCTM aMOMEHTHOro 3KBMBa-
neHTa 0o3bl ramma-mnsnydenns (MA3/, ') Ha nosepxHocT NN
(C y4eTom BblHeTa NPUPOAHOro ¢oHa) NpeBbiwany 1 MK3B/4, 4TO
B COOTBETCTBUWN C CAHUTAPHO-3NMAEMMOSIOr4eckumn Tpebosa-
HusIMU® Onst M3bSTYS U yTUIM3aLwmn MW TpebyeTt npusneyeHmst
CNeunaIM3MpPOBaHHbIX OpraHM3aumin Win CrneunasibHo Mnoaro-
TOBNEHHbIX COTPYAHWKOB, OTHECEHHBIX K MEepCcoHany rpynnbl A.
B 27% cnyyaeB 3HaveHns MAS TV npesbiwann 10 Mk3B/4,
B 7% — 100 Mk3B/4. B natu cnyyasx 3HadeHns MAS, MM npeBbI-
wanun 1 M3B/4 1 gocturanu 8,8 M3B/4.

AHanu3 npeacTaBneHHbIX AaHHbIX CBUOETENLCTBYET O TOM,
YTO HECMOTPS Ha €XEerofHblin crnafg, konnyectsa PA, CBA3aHHbIX
C HapyLLeHnem npaswn cbopa 1 obopoTa MeTaIoNoMa, 40 CUX
nop Bbisenstotrcs MWW, 3HaueHns MAS/, T oT KOTopbIX MMetoT
[0CTaTOYHO BbICOKME YPOBHW, BCIEACTBME KOTOPbIX MNP HEMpo-
DOMKUTENBHOM KOHTaKTe (OT OECATKA MUHYT [0 HECKOJIbKUX Ya-
COB) HesioBeK MOy4ns1 AO3Y, MNPEBLILLAIOLLYIO OCHOBHOW npeaen
no3bl B 1M3B/roa ons HaceneHvis’’. MocnenHwii Cnyyan nponso-
wen 82023 rogy B Poctosckoii obnactn, roe MAS, ' ot N
coctaBuna 1,3m3B/4. Takvm 06pasom, BobisBasemble WA
B MET/10/IOME, NPEACTaBNAOT Yrpo3y /19 300P0BbsS HACENEHWS.

B 14-11 cnyyasx B MeTannoniome Obin BbISIBNIEH paamoak-
TVIBHO 3arpsA3HEHHbI METAIIMYECKNA cKpan (3aLLiakoBaHHbIE
oTx0Abl), 06pasyoLLMiCs B METAINYPrN B pe3ynbTaTe Mniasku
MeTannoB, 3HadeHns MAS/], ' Ha NOBEPXHOCTN KOTOPOro A0-
cturann 121 mk3B/4. [JaHHble Cry4an CBUAETENLCTBYET O MPO-
n3oweamx daktax nepennaski NN, obcToaTenbcTBa KOTO-
pbIX He ObLIN paccnefoBaHbl, 8 BO3MOXHbIE HErATUBHbLIE MO-
cneacTeus He OblIN onpeaeneHbl.

XapakTtep npoTekaHus 1 NocneacTBUs paanaLMoOHHON aBa-
pvn, Npou3oLleallert B pe3ynbTare MiaBku MeTaionoma,
copepxatlero MM, B nepeyto ovepenpb 3aBUCUT OT CBOWCTB
paovoHyknnaoB [4]. Tak onpeneneHo, YTo npu nepensiaBke
®Co, 95% ero aKTUBHOCTV MEPEXOOUT B KOHEUHbIA MpOAyKT
nfaBku, NOCTaBASIEMbIA NOTPEOUTENSAM, B TOM HYMCNE Hacene-
Huio. B oTHowweHun ¥'Cs oTMeueHo, uto 50% ero akTUBHOCTU
nepexoauT B rasonbinesyto Gpakumio, TeM cambivm GopmMmpys
pagnoakTuBHbIE BbIOPOCHI B aTMocdepy, O0ObeMbl KOTOPbIX
3aBUCAT OT aKTMBHOCTUK nepennaeneHHoro MW, a Takke tvna
N KOHCTPYKLMM MNaBUIbHOIO arperara, npu 3TOM B KOHEYHbIA
MPOZYKT NEPEXoasT CefoBble akTMBHOCTY ' Cs.

*MywkT 3.7 CanluH 2.6.1.993-00. [Paragraph 3.7 of SanPiN 2.6.1.993-00 (In Russ.)]

*MyHkT 3.1.2 CanlMuH 2.6.1.2523-09 «HopMbl papuaLonHoii 6esonacHocTvt (HPB-99/2009)», yTBEpXAEHHbIX NOCTAHOBMIEHWEM [NaBHOrO rocy-
[apCTBEHHOro caHuTapHoro Bpada Poccuiickoi ®enepaumm ot 07.07.2009 Ne 47 (3apervctpupoBaHo MuHioctom Poccum 14.08.2009, pernctpaum-
OHHbI Ne 14534) [Paragraph 3.1.2 Norms of radiation safety (NRB-99/2009). Sanitary rules and norms SanPiN 2.6.1.2523-09. Approved by the resolu-
tion of the Chief state sanitary doctor of the Russian Federation of 07.07.2009 No. 47. (In Russ.)]
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Pacnpenenenue konnyectea PA no ananasoHam MA3[, 'N, usmepeHHbix Ha nosepxHoctu UUN raome
[Table
Distribution of the radiation events number by ambient dose equivalent rate ranges measured
on the surface of radiation source]
JunanasoHsl MAS/, ' Ha nosepxHocTn MWW, Mk3B/4
ron [Ambient dose equivalent rate ranges on the surface of radiation source, uSv/h]
[Year] /o
[n/al <1 >1-<10 >10-<100 >100-< 1000 >1000
2010 2 32 55 29 7 1
2011 - 33 51 23 6 1
2012 - 18 24 13 5 -
2013 1 23 33 13 10 1
2014 - 19 38 17 9 -
2015 - 41 40 16 - -
2016 - 30 31 14 6 -
2017 - 41 26 7 3 -
2018 - 27 26 15 1 -
2019 - 16 6 14 2 -
2020 - 12 18 7 1 -
2021 - 19 11 15 3 1
2022 - 10 13 6 4 -
2023 - 6 9 7 2 1
OBunvt vror 3 327 381 196 59 5
[Total]
K npumepy, B 2-x cnay4asx (OOMH W3 HWUX BbISIBIEH 0,1 M OT M3MepsieMOl MOBEPXHOCTU MIABUIBbHOIO arperara,

B 2022 roay) B METAINMYECKOM ckpane Obin MaeHTUdOULMPOBaH
paavoHyknug, ~'Cs, 4TO MOXET CBUOETENbCTBOBATb O Mepe-
nnaeke VWU, copepxaluero '¥'Cs, 1, COOTBETCTBEHHO, O HANVI-
YN PaaVIOaKTMBHBIX BLIOPOCOB Ha NMPennpusiTun, Ha KOTOPOM
naHHbIn INW 6bin nepennaeneH. Takum 06pa3om, npu BbisiBIe-
HUM PafMOaKTUBHO 3arpsi3HEHHOTO CKpamna B METaoNoMe
pPeKoOMeHYeTCs MPOBOAUTb CaHUTAPHO-3MNUAEMUOIIONNHECKOe
paccnenoBaHme Mo YCTAHOBIEHNIO MECTOHAXOXAEHNS OpraHmn-
3aupmu, B KOTOPOI Mor 06pa3oBaThCs AaHHbIN ckpar, 1 onpeae-
NIEHNIO  Kpyra nuu, OCyLecTBasBlMx nepennasky VNN,
A1 nocneayioLero NPoBeAeHNs PaanaumMoHHoro obcnenosa-
HWSI HACeNeHns 1 TEPPUTOPUIA, KOTOPblE NOTEHLMAIIBHO MO
noaBeprHyTbCS PAANOAKTMBHOMY 3arpsa3HEHNIO.

5 anpens 2013 r. Ha ONEeKTPOCTANILCKOM 3aBOAE TSXKENOro
mMarumHocTpoeHust (OAO «33TM») B r. OnekTpocTasb (MockoB-
ckasi 06/1aCTb) Ha y4acTke LBETHOMO JINTbS B PA30rpeTyio neyb
019 NepennaBky JloMa MeTana Obin 3arpy>KeH 3aLUMTHBIN KOH-
TENHEP PagnoHYKIMAHOro AedekTockona, CoaepXaLlmii MOLL-
Hbii MW ¢ pagmonyknuaom *'Cs. Mo npensapuTenbHbIM
oueHkam aktmBHocTb MU Haxogunack B npepenax 500 Ku.
B pesynbtate nnasku MM yepes BEHTUASILMOHHYIO TPyOy nna-
BWIbHOM MeYn BMECTe C AbIMOM MpousoLuen Bbibpoc ~'Cs
B atMocdepy U OCaXOEHNE ero Ha TEPPUTOPUN LIEHTPASTbHOM
nnowankn OAO «33TM» 1 TeppuUTopun X0 3aCTPOIKK
r.0. AnekTpoctanb, 06pasys OOLIMPHOE pPaaMoakTUBHOE 3a-
rpsiaHeHne. Mo rpy6biM OLIEHKAM aKTUBHOCTb BbiBpoca " Cs
coctaBuna o 50 Ku. 3HaveHns MAS/, BHyTpu uexa, roe npo-
maowna nnaska NN, pocturanm 100 mM3B/4 Ha paccTosiHUW

Ha ueHTpanbHoM  mnowaake OAO  «33TM»  pocTturann
120 Mx3B/4, 3a npegenammn 3aBoga Ha TEPPUTOPUSX XKUIION
3acTpoikn 1. AnekTpocTasnb — A0 1,3 MK3B/4, 0OLLECTBEHHBLIX
3paHuin — po 5,5wmk3B/4 [18, 19]. CotpymHukamn PBYH
HUWPT nm. MN.B. Pam3aeBa 6bi10 NPOBEOEHO pafnaLOHHOe
obcnenoBaHne PaboTHUKOB NMPEANPUATUS U OLLEHEHbI X O03bI
BHYTPEHHEro 06ny4eHns. CornacHo NPOBEAEHHBIM OLEHKam
Y YeTbIpEeX COTPYOHWKOB MPEeanpusTus [o3a BHYTPEHHero 06-
nyyeHus npesbllwana 1 m3s/rog n gocturana 1,4 m3s/roa.
dakT pagvauMoHHON  aBapun  Oblnl YCTAHOBAEH  TOJSILKO
12.04.2013r., T.e. B Te4eHue Heaem C MOMEHTa BO3HUKHOBEHMS
PA He npeanpuHMManoch HUKaknx Mep No obecneyeHnto pagma-
LIMOHHOW 3aLLmMTbl HaceneHusl. B cBA3M ¢ 3TMM eCTb OCHOBaHUS
rnonararb, 4TO COTPYAHMKM, yHaCTBOBaBLUME B nepennaske NN,
1 paboTHVKM, NMPUHMMAaBLLVE y4acTue B NOrpy3ke, TPaHCNopTM-
poske I, B 0cOBEHHOCTU PpabOoTHUNKIM, KOTOPbIE YUCTUN NeYb
OT OCTaTKOB NpoaykToB nnaeneHus MM n He Bxoounun B YACHIO
o6cnefoBaHHbIX PabOTHUKOB, KOTOPbIE MO MOMYYUTb A03bI
TEXHOrEHHOMO 0By4eHNs Ha 1-2 nopsiaka NPEeBbILLAIOLLME YCTa-
HOBJEHHbI MakCUMaJbHbI Npeaen Ao3bl 5 M3B/rof.

B nepviog ¢ 2011 no 2013 rr. B 14 cybbekTax Poccuiickoi
depepaumn B KBapTUPaX XWIbIX AOMOB BbISBISUINCL CYETYUKM
pacxopa ropsden (CB-15IN) n xonogHon Boawl (CB-15X), kom-
MAEKTYIOLLME YaCTUN (KOMMNEKT NPUCOEAMHUTESIBHON apMaTypbl)
KOTOPbIX BblN M3rOTOBREHBI 3 MeTasla, 3arpsidHeHHoro “Co.
Bcero 3a paccMaTprBaeMbIi nepvog, BbISIB/IEHO
2155 paanoakTvBHO 3arpsi3HEHHbIX MPUOOPOB. MakcMasibHble
3HaveHnss MAS/, Ha NOBEPXHOCTM NPUOOPOB B Pa3HbIX CyObek-
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Tax Poccuiickoii Pepepaumm konedanucs ot 0,5 no 17,1 Mk3B/u.
PagnoakTvBHO 3arpsi3HEHHbIE CHETYMKWM pacxopa BoAbl Obiv
N3bATbI 1 HaNpaBieHbl Ha 3axOpoHeHune. JJonOnHUTENBHO NPo-
M3BOOMTENEM CHETYMKOB ObIO MepefaHo Ha 3axOpoHeHue
3714 eoyHNLL PaaMOaKTUBHO 3arPS3HEHHBLIX KOMMAEKTYIOLLMIX.

B GonblUMHCTBE cnyyaes BbisiBneHus PA (64%) naptum me-
TasnosioMa, B KOTOpbIX Obliv 06HapyxeHbl MW, conpoBoxaa-
IMCb NPOTOKOMIaMU PaANALIMOHHOIO KOHTPONS akKpeamuToBaH-
HbIX lAaBOPATOPWiA, KOTOPbIE MOATBEPXAANM COOTBETCTBME
NPOAYKUMN TPEeOOBaHUAM CaHUTApPHbIX HOPM W MpPaBuJl.
B 12% cnyyasix Ha napTim MeTannonoma OTCyTCTBOBa/IM OOKY-
MEHTbI, NoATBEPXAALIME NPOBEAEHNE PAANALMNOHHOIO KOH-
TPOAISA, YTO CBUOETENLCTBYET O TOM, YTO PaOMALMOHHbINA KOH-
TPOJb JAHHOIrO METa/IoIoMa He npoBoawncs. B 24% cnyyasx
B JOHECEeHVaX He ykasblBanacb MHGOpMaums O HaIM4Mu Unm
OTCYTCTBUM MPOTOKONOB PAANALIMOHHOIO KOHTPOSS.

3akJilo4veHne

[MpoBeneHHbI aHanNn3 nokasan, 4To 3a nocnegHue 14 net
OTMEYaeTCs YCTOMYMBBIA Craf, KonmmdecTBa PA, CBSI3aHHbIX
C HapyLUeHeM npasun cbopa 1 0bopoTa MeTaiosioMa. TeM He
MeHee, 10 CUX MOP PEerncTpupytoTcs cnydam BoiseneHns VNN
B META/NI0NIOME, NPeACTaBNsoLMX Yrpody 415 300POBbs Hace-
neHvs. ObHapyXXeHne PaamMoakTMBHO 3arpPsiBHEHHONO MeTav-
4eCKOro ckpana B METI0/IOME CBUAETENLCTBYET O CBEPLLVB-
lwmxcs daktax nepennasku NN, xapaktep 1 Maciutabbl BO3-
MO>XHbIX HEraTVBHbIX NOCNEACTBUIA KOTOPbIX, B MEPBYIO O4epenb,
3aBUCAT OT CBOVICTB PaAVIOHYKIIMAO0B, coaepxatumxcs B INW.

YcTaHOBNEHO, YTO 3a paccMaTpuBaemsblli neprog B 60nb-
LUMHCTBE 3aperMcTpupoBaHHbIX Cryd4aeB BbisiBneHus WU
B METAJ/IONIOME MPU X PacCnefoBaHNM CUCTEMATUYECKMN Bbl-
ABNSANINCH HapYLLEeHUS1 CaHUTapPHO-3NMAEMUNONIOTMYECKMX TPe-
60BaHIT’, CBA3AHHBIE C JOCTOBEPHOCTLIO NPOBEAEHUS MPON3-
BOACTBEHHOIO PafiviauMOHHOIO KOHTPONS MeTannonoma. Exe-
rogHo B 52-77% cnydasnx BbiseneHus MWW B metannonome,
napTm MeTaIoNomMa COMPOBOXAAIMCh NMPOTOKONAMM akKpe-
ONTOBaHHbIX labopaTtopuii 0 COOTBETCTBUM NPOAYKLUMA FUrve-
HUYECKMM HOpMaTUBaM' . STO CBUAETENLCTBYET O TOM, YTO MK
3aroToBKE U peanu3auun MeTasiofiomMa pagvaumoHHas 6es-
OMaCHOCTb HacesieHnst He 06ecnevmBaeTCst NMOMHOCTBIO, UMe-
eTcsl HepelleHHas npobnema, cTerneHb OMacHOCTU KOTOPOW
yCyryonsieTcs CUCTEMATUYHOCTLIO ee MposiBieHus. Bbloaya
MOMOXMTESNbHBIX NMPOTOKOJSIOB aKKpPeanTOBaHHLIX flabopaTopuii
Ha MapTunm MEeTaI0NI0Ma, HEeCOOTBETCTBYIOLUMX CaHUTAPHO-
SMUOEMUONOTMYECKUM TPEBOBaHMSIM®, YBENMUMBAET PUCK BO3-
HUKHOBEHMS pPagmaLoHHbIX aBapui, CBSI3aHHbIX
C nepennaeskoi metannonoma, cogepxawiero MM, n BbiIbpo-
COM PaaVviOHYK/IMAOB B OKPYXalOLLyl0 cpedy B OrnacHbIX
)15 YenoBeka KOHLEHTPaLMSIX.

Takvum 06pa3om, MNosyvyeHHble pesynbrathl aHanmsa PA,
CBSI3aHHbIX C HapyLLeHeM npaeun cbopa n o6opoTa MeTanno-
JIoMa, Nnokasasu, 4TO CYLLECTBYIOLLAa OTe4eCTBEHHAs cMcTeMa
obecnevyeHnss pagvaumoHHOM  6e30MacHOCTU  HaceneHust
npv 3aroToBKe © peanusaumm MeTaioioMa  CoxpaHsieT
Nno HacTosiLLEee BPeMS CBOO 3P PEKTUBHOCTb U aKTyaslbHOCTb.

C uenbio NpenynpexaeHnst BO3HUKHOBEHUS PA, CBA3aHHbIX
C HapyLUueHvem npasun cbopa n o6opoTa METAIONOMA, U CO-

BEPLLEHCTBOBAHMS aBapUIMHOIO pearnpoBaHns OPraHoB 1 Op-
raHn3aumin PocnoTtpebHaasopa pekoMeHayeTcs:

—  YCUINUTb HAA30P 3a OpraHMsaumnent 1 NPOBeAEHNEM pa-
ONALMOHHOIO KOHTPOJIS OPraHmn3aumnsMim, OCYyLLECTBASIIOLLMIMIA
[EeATenbHOCTb MO 3aroTOBKE M peanvsaummn JioMa YepHbIX 1
LBETHbIX META/IOB;

— NPV BbISIBNEHUN PAAMOAKTVUBHO 3arpsiBHEHHOMO ckparna
B MET/JI0NIOME NPOBOAMUTL AOMOIHUTENBHOE pacciefoBaHme
NO YCTAHOBNEHMIO MECTOHAXOXAEHMS OpraHu3aummn, B KOTOPOW
Mor 06pa30BaTbCs AaHHBIA CKpar, 1 Kpyra 1L, OCYLLECTBSB-
wnx nepennasky WA, ¢ uenbio nocnenyowero npoBeaeHns
KOMMIEKCHOIO  pafguaumOHHOr0 00CNenoBaHUs HaceneHus,
TEppUTOPUN 1 0O0PYLOBaHMS CamMOM OpraHM3aummn, a Takke
npuerarLLmMX K Hel TEPPUTOPUIA 4718 OLLEHKN NOCneacTaui PA
N MPUHSATUS PeELLEHNs O HEOOXOAMMOCTM NPOBEAEHNS 3aLLMT-
HbIX MEPONPUATUI;

— Hanpaenatb B Pocakkpeautaumio nHbopmaumnio o 3a-
PErMCTPUPOBAHHBIX CJlydasix HECOOTBETCTBMS MPOTOKOJSIOB
WCMbITAHWA HA MapTUK MeTannonomMa GakTMYeCcKM nokasare-
NSIM pafnaLOHHOM 0BCTaHOBKM, Kak O pakTe HEKOMMETEHTHO-
CTU aKKpPEeAVTOBAHHbIX JINL, U UX HECOOTBETCTBUSI KPUTEPUSM
akkpeauTaumu;

—  MNOBbICUTb Ka4eCTBO MHdopmaumm o PA, npegocTtasns-
€MOVi BO BHEOYEPEAHbIX JOHECEHWSX, MyTEeM AO0MOMHUTENBHOrO
yKazaHus CnenyloLmx AaHHbIX: pagnoHyknmaHeli coctas AN,
n3mepeHHble Ha nosepxHocTn NN 3HaueHns MAS/ IT'; Hann-
4yve WM OTCYTCTBME MPOTOKOJSIOB PaaMaLMOHHOrO KOHTPONS
Ha NapTLIO METANNI0/IOMA, B KOTOPOW Obin BbisiBneH M.

CeepeHus 0 NIM4HOM BKJlage aBTOpPoOB
B pabory Hap cTaTbei

pomoB A.B. - paspabotka ausaiHa uccrnenoBaHus,
06006LeHne 1 aHann3 nHbopmaumn 13 Basbl AaHHbIX N0 pagu-
AUMOHHBIM aBapusiM 1 MHUMAEHTaM, HaNMCaHMe TeKCTa CTaTbu,
dOpPMUPOBaHME OKOHYATENBHONO BapuaHTa CTatby U npen-
CTaBNEHNE B peOaKLMIO XypHana.

BrbnuH A.M. - paspaboTka an3ariHa UccneaoBaHus, aHa-
JIN3 IUTEPATYPHbIX AaHHbIX, NPeACTaBNeHEe COOTBETCTBYOLLMX
MaTepuasnoB B CTaTblo, cMcTeMaTnsaumns n GuHanbHoe peaak-
TUPOBaHME CTaTbu.

CepHes K.A. — aHanu3 faHHbIX, MOUCK NyOnmKaLmin no Teme.

AxmartamHoB P.P. — aHanu3 paHHbIX, nouck nyénukaumin
no Teme.

BnaropapHocTu

ABTOpbI GnarogapHbl  COTPyAHMKaM  MHQPOPMALMOHHO-
aHaAIMTUYECKOrO LIeHTPa 1 labopaTopumn aBapuiiHOro pearu-
poaHusa GEYH HUUPI um. M.B. Pam3aeBa, NpuvHMMaBLINM
yyacTtume B hopmmposaHmm B PAVA.

WNHdopmaums o koHdnnkre nHTepecos
ABTOPbI 3a9BASIOT 00 OTCYTCTBUMN KOHMNKTA UHTEPECOB.

CeepneHus 06 ncrouHuke chuHaHcupoBaHus

Pab6oTa BbiNosiHEHa B paMkax 0TpacieBo nporpamMmmbl Po-
cnoTtpebHapn3opa Ha 2021-2025 rr. «HayyHoe obocHoBaHue
HaLLMOHaﬂbHOVI CUCTEMDbI obecneyeHus CaHUTapHO-

®Inasa 6 CanlvH 2.6.1.993-00 [Chapter 6 SanPiN 2.6.1.993-00 (In Russ.)]
"MynkTbl 3.2 1 3.7 CanluH 2.6.1.993-00 [Paragraphs 3.2 and 3.7 SanPiN 2.6.1.993-00 (In Russ.)]
®Inasa 6 CanlvH 2.6.1.993-00 [Chapter 6 SanPiN 2.6.1.993-00 (In Russ.)]
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CenHeB KoHCTaHTUH AHOpeeBUY — MIaJLLIWIN HayYHbIN COTPYAHVK labopaTtopum akonorum CaHkT-MeTepbyprckoro Hay4yHo-
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cdepe 3awmThl Npae notTpebdutenei n Gnarononyyus Yenoseka, CaHkT-MeTepbypr, Poccus

AxmatauHoB PycnaH PacumoBuY - uHXeHep-uccneposatenb  MHOOPMALMOHHO-aHANIMTMYECKOro  LeHTpa CaHkT-
MeTepByprckoro  Hay4YHO-UCCNenoBaTeNbCKOro  MHCTUTYTa  PaamMauvoHHON rurneHbl uMeHu npodeccopa [1.B. Pam3aesa
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Ansa untuposBaHus: Fpomos A.B., Bubnui A.M., CegHeB K.A., AxmatouHos P.P. PaguauvoHHble aBapuu, CBI3aHHble
C HapyLleHueM npaBun c6opa n o6opoTa JIoMa YepHbIX U LBETHbIX MeTasoB, B Poccuiickoit Pepepaunm B 2010-
2023 rr. // PapnaumoHHas rurneHa. 2024.T. 17, Ne 4. C.117-125. DOI: 10.21514/1998-426X-2024-17-4-117-125

PagvALIOHHAA TrVEHA Tom 17 Ne 4, 2024 123


https://worldsteel.org/wp-content/uploads/Fact-sheet-on-scrap_2021.pdf
https://worldsteel.org/wp-content/uploads/Fact-sheet-on-scrap_2021.pdf
https://doi.org./10.17747/2311-7184-2021-2-35-41
https://doi.org/10.1007/BF03178291
https://inis.iaea.org/collection/NCLCollectionStore/_Public/30/008/30008047.pdf
https://inis.iaea.org/collection/NCLCollectionStore/_Public/30/008/30008047.pdf
https://www.radiographers.org/downloads/Lessons-learned-from-Mayapuri-Accident.pdf
https://www.radiographers.org/downloads/Lessons-learned-from-Mayapuri-Accident.pdf
https://doi.org/10.2174/1874471014666210118123424
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://doi.org/10.21514/1998-426X-2023-16-4-122-133
https://doi.org/10.21514/1998-426X-2023-16-4-122-133
https://present5.com/osobennosti-avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-neradiacionnyx/
https://present5.com/osobennosti-avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-neradiacionnyx/
https://present5.com/osobennosti-avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-neradiacionnyx/
mailto:a.gromov@niirg.ru

Sanitary and epidemiological surveillance

Radiation accidents associated with violation of rules of gathering and recycling of ferrous

and non-ferrous metal scrap in the Russian Federationin 2010-2023

Alexey V. Gromov, Artem M. Biblin, Konstantin A. Sednev, Ruslan R. Akhmatdinov

Saint Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service
for Surveillance of Consumer Rights Protection and Human Wellbeing, Saint Petersburg, Russia

The study presents summary, analysis, and hygienic assessment of data on the radiation accidents
related to violations of the rules of gathering and recycling of ferrous and non-ferrous metal scrap
within the Russian, based on data from the Radiation Accidents and Incidents Database of the Information
and Analytical Center of Rospotrebnadzor on Radiation Safety. The aim of the study was to analyze
information on radiation accidents associated with violations in the collection and handling of scrap metal
occurring in the Russian Federation over period from 2010 to 2023. A total of 971 radiation accidents
related to improper handling of scrap metal were recorded across 41 regions in Russia during the study
period. The largest number of the accidents occurred in Vologda (206), Sverdlovsk (178), Khabarovsk
(150), Saint Petersburg (116), and Orenburg (52) regions. A negative trend in the accident frequency was
observed, with an average annual decline rate of 12%, indicating a steady decrease in occurrences over
the last 14 years. The primary sources of radioactive contamination in scrap metal included fragments
of various radiation-related equipment, pipes, and technological equipment from the oil and gas industry
contaminated with natural radionuclides during use (primarily **Ra and its salts), as well as devices
containing permanent luminescent substances based on **Ra salts. The identified sources were most
commonly associated with the radionuclides **Ra (63%), ’Cs (12%), “°Co (9%), **U (9%),
with occasional cases involving **'Am, *Th, and *’Sr. In 66% of cases, the ambient gamma dose equivalent
rate on the source surface exceeded 1 uSv/h; in 27% it exceeded 10 uSv/h, in 7% it exceeded 100 uSv/h,
and in five cases were in range from 1 to 8.8 mSv/h. It was found that sources of ionizing radiation posing
potential health risks to the public have been detected throughout the study period. In 14 cases, radioactive
contamination was identified in scrap, indicating accidents of melting down radiation sources without
investigation into the circumstances or assessment of potential adverse effects. In most (64%)
of the registered radiation accidents, the batches of scrap metal were accompanied by radiation control
certificates from accredited laboratories, confirming compliance with sanitary standards and regulations.
The analysis of radiation accidents related to violations in the collection and handling of scrap metal
revealed that the current domestic system for ensuring radiation safety during the procurement and sale
of scrap metal remains effective and relevant. Recommendations for improving emergency response during
investigations of such radiation accidents have been provided to the Rospotrebnadzor organizations.

Key words: emergency reports, radiation source, scrap metal, radiation accident, radionuclide.

Authors' personal contribution

Gromov A.V. - development of the study design,
generalization and analysis of information from the Radiation
Accidents and Incidents Database, writing the text of the article,
forming the final version of the article and submission
to the journal editorial board.

Biblin A.M. — development of study design, generalization
and analysis of data from radiation-hygienic passports
of territories, presentation of relevant materials into an article,
systematization and final editing of the article.

Sednev K.A. — data analysis, editing of the intermediate
version of the article, search for publications on the topic.

Akhmatdinov R.R. — data analysis, editing of the intermediate
version of the article, search for publications on the topic.

Acknowledgments

The authors are grateful to the staff of the Information and
Analysis Center and the Emergency Response Laboratory of the
Saint Petersburg Research Institute of Radiation Hygiene named
after Professor P.V. Ramzaev who participated in the formation of
the Radiation accidents and incidents data bank of the Infor-
mation and Analytical Center of Rospotrebnadzor data bank.

Conflict of interests

Authors declare the absence of conflict of interest.

Sources of funding

The work was carried out within the framework of the sectoral
program of Rospotrebnadzor for 2021-2025: “Scientific
substantiation of the national system for ensuring sanitary and
epidemiological well-being, managing health risks and improving
the quality of life of the population of Russia” on the topic:
“Improvement of the system of measures and regulatory and
methodological base to ensure emergency preparedness and
response of Rospotrebnadzor bodies and organizations
inthe event of radiation accidents of various types in order to
optimize radiation protection of the population of the Russian
Federation”.

References

1. Scrap wuse in the steel industry. Available from:
https://worldsteel.org/wp-content/uploads/Fact-sheet-on-
scrap_2021.pdf (Accessed 09 September 2024).

Alexey V. Gromov

Saint Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev
Address for correspondence: Mira Str., 8, Saint Petersburg, 197101, Russia; E-mail: a.gromov@niirg.ru

124

Vol. 17 Ne 4, 2024 RaDIATION HYGIENE


https://worldsteel.org/wp-content/uploads/Fact-sheet-on-scrap_2021.pdf
https://worldsteel.org/wp-content/uploads/Fact-sheet-on-scrap_2021.pdf

CaHvrrapHo—anmnemmonormqecKMﬁ Haas3op

2. SSG-17. Control of orphan sources and other radioactive 13. Volkov VG, Volkovich AG, Danilovich AS, Lemus AV,

material in the metal recycling and production industries: Koltyshev SM, Pavlenko VI, et al. Preparation of objects at
specific safety guide. Vienna: International Atomic Energy the Podolsk nonferrous metals works for rehabilitation.
Agency; 2012. 82 p. Atomnaya energia = Atomic Energy. 2010;109(2): 89-94 (In

3. Popov EA. The Russian industry of ferrous and non-ferrous Russm.n.). . .
metal scraps: current situation and prospects. Strategii 14. Rehabilitation qf objects at the Podolsk nonferrous metals
works. Available from: https://rosfeo.ru/press-

bisnesa = Business Strategies. 2021;9(2): 35-41. DOI:

10.17747/2311-7184-2021-2-35-41. (In Russian). czentr/novosti-fgup-feo/2016/yanvar/fgup-

%C2%ABrosrao%C2%BB-ustranilo-posledstviya-

4. Valuev NP, Lysova OV, Yudanov PM, Degtyarev SV. Analysis radiaczionnogo-zagryazneniya-na-pzczm.html  (Accessed
of emergency situations caused by recycling of containing 21 September 2024) (In Russian).
radioactive substances metal scrap. Scientific and 15 Gromov AV, Akhmatdinov RR, Biblin AM, Tutelyan OE.
Educational Problems of Civil Protection. 2018;4(39): 46-50. Comparative analysis of information on radiation accidents
5. Chang WP, Chan C-C, Wang J-D. ®Co Contamination in the Russian Federation in 2010-2022. Radiatsionnaya
in recycled steel resulting in elevated civilian radiation doses. Gyglena = Radjation Hygiene. 2023;16(4): 122-133.
10.1097/00004032-199709000-00004. (In Russian).

16. Kirichenko IS, Aleksakhin AV, Babayan PD. Features and
Problems of Scrap Metal Collection and Transportation in
the Arctic. Molodoy uchenyy = Young Researcher.
2016;105(1): 160-165. (In Russian).

17. Kirichenko SA. Seaports serving scrap processors. Rynok
vtorichnykh metallov = Secondary Metals Market. 2007;3:
30-35. (In Russian).

18. Romanovich IK. Features of emergency response in case of
radiation accidents at non-radiation facilities (on the
example of the accident at the Electrostal Heavy Engineering

6. Thongpraparn T, Chaudakshetrin P, Buranapong P. Lesson
learned from Co-60 accident in Thailand. Australasian
Physical and Engineering Sciences in Medicine. 2002;25:
172-174.DOI: 10.1007/BF03178291.

7. Lessons learned from accident investigations Available from:
https://inis.iaea.org/collection/NCLCollectionStore/_Public/
30/008/30008047.pdf (Accessed 09 September 2024).

8. The radiological accident in Goiania. Vienna: International
Atomic Energy Agency; 1988. 152 p.

9. The Badiological Accident in Istanbul. Vienna: International Works. Available from: https://present5.com/osobennosti-
Atomic Energy Agency; 2000. 75 p. avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-

10. The Radiological Accident in Samut Prakarn. Vienna: neradiacionnyx/ (Accessed 04 October 2024) (In Russian).
International Atomic Energy Agency; 2002. 52 p. 19. Romanovich IK, Akhmatdinov RR, Akhmatdinov RR, Biblin

11. Lessons learned from the radiological accident in Mayapuri, AM, Gromov AV, Repin LV. Analysis of the radiation
New Delhi, India. Available from: accidents and incidents, registered in the Russian
https://www.radiographers.org/downloads/Lessons- Federation on 2012-2016. Actual issues of the management
learned-from-Mayapuri-Accident.pdf (Accessed of the control and surveillance on the physical factors.
09 September 2024). Moscow; 2017. P. 343-346. (In Russian).

12. Sharma S, Sharma RK, Singh RK. Mayapuri radiological
catastrophe: good practices and the lessons learnt. Current Received: November 01, 2024
Radjlopharmaceuticals. 2022;15(1): 21-31.

DOI: 10.2174/1874471014666210118123424.

For correspondence: Alexey V. Gromov - Candidate of Medical Sciences, Senior Researcher, Head of the Emergency
Response Laboratory, Saint Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service
for Surveillance on Consumer Rights Protection and Human Wellbeing (Mira Str., 8, Saint Petersburg, 197101, Russia;
E-mail: a.gromov@niirg.ru)

Artem M. Biblin — Head of the Information and Analytical Center, Senior Researcher, Saint Petersburg Research Institute
of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and Human
Wellbeing, Saint Petersburg, Russia

Konstantin A. Sednev - Junior researcher, Ecology laboratory, Saint Petersburg Research Institute of Radiation Hygiene after
Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and Human Wellbeing, Saint Petersburg,
Russia

Ruslan R. Akhmatdinov — Research engineer, Information and Analytical Center, Saint Petersburg Research Institute
of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and Human
Wellbeing, Saint Petersburg, Russia

For citation: Gromov A.V., Biblin A.M., Sednev K.A., Akhmatdinov R.R. Radiation accidents associated with violation
of rules of gathering and recycling of ferrous and non-ferrous metal scrap in the Russian Federation in 2010-2023.
Radiatsionnaya Gygiena = Radiation Hygiene. 2024. Vol. 17, No. 4. P. 117-125. (In Russian). DOI: 10.21514/1998-
426X-2024-17-4-117-125

PagvALIOHHAA TrVEHA Tom 17 Ne 4, 2024 125


https://doi.org/10.1007/BF03178291
https://inis.iaea.org/collection/NCLCollectionStore/_Public/30/008/30008047.pdf
https://inis.iaea.org/collection/NCLCollectionStore/_Public/30/008/30008047.pdf
https://www.radiographers.org/downloads/Lessons-learned-from-Mayapuri-Accident.pdf
https://www.radiographers.org/downloads/Lessons-learned-from-Mayapuri-Accident.pdf
https://doi.org/10.2174/1874471014666210118123424
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://rosfeo.ru/press-czentr/novosti-fgup-feo/2016/yanvar/fgup-%C2%ABrosrao%C2%BB-ustranilo-posledstviya-radiaczionnogo-zagryazneniya-na-pzczm.html
https://doi.org/10.21514/1998-426X-2023-16-4-122-133
https://present5.com/osobennosti-avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-neradiacionnyx/
https://present5.com/osobennosti-avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-neradiacionnyx/
https://present5.com/osobennosti-avarijnogo-reagirovaniya-pri-radiacionnyx-avariyax-na-neradiacionnyx/
mailto:a.gromov@niirg.ru

