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Pe3srome. BaxHbim ans akonorum [Npubarikanba pesynstatoMm 2024 r. aBNgeTCa BKMOYEHWe Takoro obbekrta Ha-
KOMMNEeHHOro Bpeda OKpyXxallwen cpefe, Kak npomblluneHHas nnowagka ObiBwero 3aBoga «BocTtcmbanemeHT»
(r. CBupck), B rocynapCTBEHHLIN peecTp O0ObeKTOB HaKOMMEHHOrO Bpeda OKpyXalolleh cpefle C OLEHKOW 3Hadve-
HUs obLero BNusAHMS obGbekTa Ha COCTOsSHME 3Korormyeckon 6esonacHocTn, cocTaBnstowen 6,35. Takaa Bbicokas
oLeHKa onpefensieT NpUOpUTET B OoYepean Ha PeKynbTMBAUMIO U B 3HAYUTENbHOW cTeneHn b6asupyeTtcs Ha 6onb-
LWOM OB6beMe KOMMIEKCHbIX UHULMATUBHBIX 3KONOro-reOXMMUYECKNX U MHXEHEPHO-reoNnormyecknx MccneaoBaHun,
npoBeAeHHbIX Ha npomnnowaake B 2021-2022 rr. uccnegoBaTenamMm M CTyadeHTamMu VIpKyTCKOro HauMOHanbHOro
NccnefoBaTenbCKoro TEXHUYECKOro yHMBepcuTeTa, KOTopbiMu 1 Bblna BnepBble JaHa BbICOKas OLEHKa OnacHOCTH
JaHHoro obbekta. OgHako BCreacTBUE TOMO, YTO XO3ANCTBEHHAs AEeATENbHOCTb Ha NMpoMnowazke, B TOM 4yucne
aKTUBHAsA HEKOHTpoOnupyemas AeATENbHOCTb MO BbIEMKE METANMOKOHCTPYKUUIA CTEH N hyHOAMEHTOB, NPoOayLMpPYHO-
Lwas nepepacnpegeneHve 3arpsa3HeHnii Ha TeppuTopuu, BCe 3TW rofdbl He Mpekpallanacb, BCcTan BONpoc o Heobxo-
OMMOCTMN aKTyanu3saunmn 3HaHuin 0 cuTyauun Ha obbekTe. Llenblo NpoBeAeHHOro cCcneaoBaHns ABMsnoCh U3yYeHne
COBPEMEHHOW Fe03KONMOorMyeckor cutyauum Ha TeppyuTOpUM MPOMBbILINEHHON nnowankn beiBlwero 3asopga «BocT-
cnbanemeHT». Onga atoro B 2024 r. 6610 NpoBeAeH KOMMNEKC NOoneBbiX Y NabopaTopHbIX UCCreaoBaHun: oTobpaHa
1 npoaHanuaupoBaHa 81 npoba TexHOreHHoro rpyHTa. o uTory ObINO faHO CpaBHEHME pe3yrnbTaToB 3KOOro-reo-
XumMmyeckmx pabot, npoBeaeHHbix B 2021 n 2024 rr. NokasaHo, YTO Opeosbl pacCcesiHsi OCHOBHbIX 3arpsi3HEHUN
MbILUBSKOM W TSXKENbIMU MeTannamm 3aMeTHO U3MEHUNNCh, YBENNYUITUCh KOHLEHTPALMM MbILLbsiKa B MOBEPXHOCTHOM
Crnoe TEeXHOreHHOro rpyHTa, 4YTo cnefoBano Obl y4ecTb npu paspaboTke NpoekTa UHXEHEPHO-reonornyecknx pabor
n NUKBMAaumm ncecnegyemoro obbekra.

Knroveenle cnoea: reoakonormyeckas oueHka, HakonneHHbI Bpea, 9KONOorMyeckuin MOHUTOPWHE, 3arpsi3HeHne, TsKernble
MeTanbl, TEXHOreHHOe Bo3aencTeume, MNMpubarikanbe
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Changes in the ecological and geochemical situation
within the object of accumulated environmental damage — the former
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Abstract. Inclusion in 2024 of the former industrial site of the Vostsibelement plant (Svirsk) in the state register of objects
of accumulated environmental damage with the assessment of the amount of its general impact on the environmental
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safety state of 6.35 is an important result for the ecology of the Baikal region. Such a high assessment determines the
priority in the queue for reclamation and is largely based on a large volume of comprehensive initiative ecological-geo-
chemical and engineering-geological studies carried out at the industrial site in 2021-2022 by researchers and students
of the Irkutsk National Research Technical University, who were the first to qualify this object of the accumulated damage
as highly dangerous. However, due to the continuous economic activity at the industrial site, including active uncontrolled
activity on removing metal structures from walls and foundations, which caused redistribution of pollution on the territory,
the question arose about the need to update knowledge about the situation at the site. The purpose of the study was
to examine the current geoecological situation on the territory of the industrial site of the former Vostsibelement plant.
To accomplish the set goal a set of field and laboratory studies was carried out in 2024: 81 samples of technogenic soil
were collected and analyzed. Based on the results of the work performed, a comparison was made of the results of eco-
logical and geochemical works conducted in 2021 and 2024. It was shown that the dispersion halos of the main arsenic
and heavy metal contamination have noticeably changed. Arsenic concentrations in the surface layer of technogenic soil
have increased, which should be taken into consideration when developing a project for engineering and geological works
and the liquidation of the studied object.

Keywords: geoecological assessment, accumulated damage, environmental monitoring, contamination, heavy metals,
man-made impact, Baikal region
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BBepeHue

Mo HakonneHHbIM BPEAOM  OKpyXXatoLlen
cpede MNoOHMMaeTcs Bpen OKpyxatowen cpefe,
BO3HUKLWNA B pesynbrate MNPOLUoW 3KOHOMMU-
YECKOW W WHOW [edATenbHOCTU, 06A3aHHOCTU
MO YCTPaAHEHMIO KOTOPOro He 6biny BbIMOMHEHbI
nn6o Obiny BbINOMHEHbI HE B NMOMHOM obbeme’.
OObekTbl HAKOMIIEHHOrO Bpeda OKpyXatoLlen
cpede He TOMbKO ABMAITCA UCTOMHUKaMU Hera-
TMBHOMO BO3OEWCTBUS Ha OKpYXatoLlyto cpeay,
HO M HeraTMBHO BMUSIIOT Ha 300pPOBbe Hacere-
HUSI, NPOXMBAIOLWLEro Ha AaHHbIX TEPPUTOPUAX
[1-15]. Mo paHHbIM Ha 7 mapTta 2025 r. rocy-
OAPCTBEHHBIA peecTp OObEKTOB HAaKOMMEHHOMO
Bpena okpyxatolen cpene Bkntoyaet 1075 o6b-
ekToB, 90 13 HMUX pacnonoXeHbl Ha TepPpPUTOPUU
MpkyTckon obnactu.

YeTblpe HOBbIX OObekTa ObinM  BKITHOYEHDI
B peecTp B 2024 r.2 OgHUM U3 HMX cTana npom-
nrowagka obiBLero 3asoga «BocTtcnbanemeHT»
(r. Ceupck), koTopas sBNsieTcd 0OLEKTOM BHUMA-
HUS pasnuyHbIX WUCCReaoBaTenbCKUX KOMneKTu-
BOB VpKyTCKOro HauMoHanbHOro uccrnegoBaTtenb-
ckoro yHuBepcuteta ¢ 2021 r. Ha obwekTe, koTo-
PbIl M3HAYaNbHO HE cuYMTancs CKOMbKO-HUOYOb
CYLLIECTBEHHbIM, Obinl NPOBEAEH 3HAYUTENbHbIN
06bEM  UHXEHEPHO-3KOMOrMYECKMX, MHXeHep-
HO-reoU3NYECKnNX, reofesnyeckmx, IKonoro-re-
oxmmMmmnyeckux pabor [16, 17], 6binm oOHapyXeHbl

OTX0dbl BNIIOTb A0 BTOPOrO Kracca OnacHOCTU U
obocHoBaHa HEOOXOAMMOCTb BKIHOYEHUS O0bek-
Ta B peecTp 06bEKTOB HAKOMSIEHHOIO BPEAA OKPY-
Xarowen cpege [16]. MNpukazom ot 19.12.2024
Ne 742 npombilwnieHHas nnowanka obiBLiero 3a-
Boga «BoctcmbanemeHT» («OcTtaBlumecs uexa
6biBwero BoctcubanemeHTt B . CBupck (MpkyT-
ckasi obnacTtb)») Oblna BHECEHA B rOCYAapCTBEH-
HblA pPEeecTp CO 3Ha4YeHWeM OoOLUero BrUSHMS
oObeKkTa HaKOMMEHHOro Bpeda OKpyXKaroLen cpe-
[e Ha COCTOsIHMe 3Kororn4yeckon 6e3onacHoCTU
6,35%. [1ns cpaBHeHUs: 3Ha4YeHne oOLLero Brus-
HUs1 oObEeKTa HAKOMMEHHOIO BPeaa OKPY KatoLLEN
cpede Ha COCTosiHME 3Korormyeckon 6esonacHo-
CTM TaKMX OBLLEN3BECTHLIX N PEKYNBTUBUPYEMbIX
B HacTosiLee BpeMs 06bEKTOB, Kak barkanbckuii
LLeNIIoNo3HO-0yMaXKHbIN  KOMBUHAT 1 «Yconbe-
XUMMPOM», COrNacHO 3TOMY Xe peecTpy, CocTaB-
naet 2,25 n 3,25 cooTBeTCTBEHHO. Takum obpa-
30M, HEOOXOAMMOCTb CKOPENLLEN peKYNbTUBALUA
AaHHoro obbekTa bbina npu3HaHa oduumnansHo.
Ha npoTskeHum Bcero ykasaHHOro BpPEMEHMU
NPOMbILLNIEHHAsA Nfolagka ocTaBanacb He npo-
CTO 00LEeaoCTYNHOM — Ha HeWn nNpodormkanu pado-
TaTb HECKOIMbKO OEeNCTBYOLLMX NPeanpuUaTAin, no-
MMMO 3TOrO, MPOM3BOAUIICA HeneranbHbI pa3dop
KOHCTPYKUMIA, 30aHUA N COOPYXeHun. BnuvsHue
BETPOBOrO NnepeHoca obpasyoLLenca BcrieacTane
OaHHOro hakTa NbINn Ha 3KONOro-reOXMMNYECKYHO

" O6 oxpaHe okpyxatoLen cpeabl: dpenep. 3akoH ot 10.01.2002 Ne 7-3 // KoHcynbtaHTlntoc. Pexxum goctyna: https:/
www.consultant.ru/document/cons_doc_LAW_34823/?ysclid=m6r7foam27754083617 (gata obpaweruns: 20.02.2025).

2 Hanpaenenusi pabotbl MuHnpupoasl Poccun. JIkBnpgaums HakonneHHoro Bpega okpyxatowen cpege // MuHuctepcteo
NpYpoaHbIX pecypcoB 1 akonorumn Poccunckon ®epepauun: odpuumansbHbein cant. Pexxkum goctyna: https://www.mnr.gov.ru/
activity/directions/likvidatsiya_nakoplennogo_vreda_okruzhayushchey_srede/. (nata obpaiyeHus: 05.04.2025).
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0OCTaHOBKY OKpy>arLmx 00bekToB ObiNo OTMeE-
YeHO Ha 3aMETHOM PacCTOSIHUM OT NpoMnowaa-
kv [18]. BesycrnoBHO, 3TO HE MOIMO He MPUBECTU
K UBMEHEHUNIO FEOXMMUYECKOW CUTyaumn n Ha ca-
MOM oObekTe. /3yyeHne cTeneHn aTnx M3meHe-
HWA C COOTBETCTBYIOLLEN NEPEOLEHKON TEKYLLErO
COCTOSIHMS1 TEPPUTOPUN NPOMMNoLWaak ObiBLUe-
ro saBoga «BoctcnbanemeHT» SBMANOCH LENb
NpoBeaeHHOro UCCrieaoBaHus.

3aBog nNo MNpPOM3BOACTBY aKKyMynsiTOPOB
OAO «BocTtcnbanemeHT» 6bin ocHoBaH B 1939 1.
n npocyuwiecteoBan Ao 1999 r., nocne 4ero Ha
HebOombLLIOM y4YacTke OCHOBHOW TeppUTOpuK 3a-
KpbITOro 3aBoga Ha 6ase ObiBLIEro Liexa cepe-
OpsiHO-UMHKOBBLIX OaTapen co3gaHa KomnaHus
«AKKYMYNSTOPHbIE TEXHOMNOMMMY», KOTOpas no Ha-
CTosILLIee BPEMS 3aHMMAETCH BbIMYCKOM XUMMUYE-
CKUX MCTOYHMKOB TOKa. Takke yacTb nnowiagen
ObiBLLIEN NPOMMMOLLAAKA 3aHUMAOT OENCTBYHO-
Wne Manble Npeanpuatms, Ybs OeATenbHOCTb
He cBsi3aHa C AesATenbHOCTb ObiBLIEro 3aBoaa
«BoctcubanemeHT» [16].

Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online)

Ha cerogHaWwWHWI geHb 3abpolleHHas npoMm-
nrowaaka npeacraBnseT cobon paspyLleHHble
B pas3HOM CTEMNeHu uexa U Nnpou3BOACTBEHHbIE
nometleHuns (puc. 1), oTxoabl HEYCTaHOBEHHOIO
NPOUCXOXOEHUA U TEXHOTEHHbIN TPYHT, KOTOPbIA
B CUJy CBOEIO BbICOKOrO 3arpsi3HEHUs1 MpaBusb-
Hee ObINo Obl XxapakTepu3oBaTb Kak TEXHOrEH-
Hble NOBEPXHOCTHbIE 0bpa3oBaHus [19].

B nocnegHne pgBa roga Ha 3abpoLLeHHON
npomnnowiagke ObiBliero 3aBoga «BocTtcmba-
NEMEHT» BEOETCHA aKTMBHAsA HEKOHTponuMpyemas
[eATeNbHOCTL MO BbIEMKE METANOKOHCTPYKLNNA,
B TOM 4ucrie ¢ ry6unHbl pyHAaMEHTOB, C COOTBET-
CTBYIOLLMM pa3bopoM MMEILLNXCS 34aHUA U CO-
OPYXEHUN, YTO BEAET K 3HAUNTEINbHOMY MOBbILLE-
HUIO NbinenepeHoca. PaHee GbINo NokasaHo, YTo
Ha rmy6uHe oT 1,5 M 3aneraeTt MMUHSHbIA CITOWN,
CMOCOOCTBYHOLINIA HAKOMMEHNIO U 3aKPENSIEHNIO
Ha HEM 3Ha4YUTENbHOrO0 KONMYEecTBa TOKCUKaH-
ToB. Tak, cogepaHue CBUHLA Ha OTAENbHbIX
Wypdrax okasanocb CONOCTaBUMbIM C €ro Coaep-
XaHMeM Ha NOBEPXHOCTU U HUXE, a CoaepKaHne

Puc. 1. Pa3pyweHHble yexa Ha npomrioujadke 6biewez20 3agoda «BocmcubaniemeHm», okmsibpb 2024 2.
(dpomo aemopoe)
Fig. 1. Workshop debris at the industrial site of the former Vostsibelement plant, October 2024
(authors’ image)
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MblLUbsIKa MPEBLICMIO NPUNOBEPXHOCTHbIE 3Ha-
yeHuns [16]. B pesynbrate uccrnenoBaHus bbina
BblABUHYTa rMnotesa o TOM, YTO B CBA3M C MOBbI-
LLEHHOW aKTMBHOCTbIO Ha TeppuTopun ObiBLLEN
npomnnowagkn «BocTcmbanemeHTa» OGonbluoe
KONMUYECTBO 3arpsi3HSOLLMX BELLECTB BMECTE C
N3biIMaeMbiMn C NYOUH METanmnOKOHCTPYKLUUS-
MM CHOBa OKa3anocb Ha MOBEPXHOCTU, NU3MEHMB
Opeorbl MoKanuM3aLmm TOKCUKAHTOB U YBENUYMB
UX COOEPXXaHNe B MOBEPXHOCTHOM Crl0€.

MaTtepwmanbl n metoabl
nccneaoBaHuA

OceHbto 2024 r. Ha TeppuUTOpPUKX NpoMNIoLWaa-
K ObliBLLIErO 3aBoAa «BocTcubanemeHT» B COOT-
BetcTBUM ¢ FOCT 17.4.3.01-2017° 6bIn npoBeaeH
ouepegHon oTbop MNpPo6 TEXHOTEHHOro rpPyHTa.
CocTaBneHune cxembl NPOGHBIX NNOLWAA0K OCHO-
BblBAsfioOCb Ha pesynbratax paHee NpoBeAeHHbIX
nccneqoBaHUn U KOPPEKTMPOBANoCh yXXe Ha ca-
Mol Tepputopum obbekTa (He BCce MecTa Ha Mo-

@prcoea B.B., AnekceeB A.C., Kauop O.J1. u gp. U3MeHeHUs 3IKONoro-reoxXxMmMmm4eckomn oGCTaHOBKM...|
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MEHT NpoBedeHUs mnccnegoBaHWin Gbinn NPOXo-
anmbimmn) [16]. ObLuee KonmM4ectBo OTOBPaHHbLIX
00pasLLB TEXHOMEHHOrO rpyHTa cocTtaBuno 81 Wr.
lMocne otbopa 1 gocTaBkM B flabopaTtopuio npo-
Obl NpownM NpobonoaroTOBKY B COOTBETCTBUM C
MOCT 17.4.4.02-2017* n ObINMK NpoaHanMa3npo-
BaHbl C NMOMOLLbIO MNOPTATUBHOIO PEHTreHOdNyo-
pecLeHTHOro aHanuaaropa SciAps cepumn X B pe-
Xnwme «lMNouBax». [aHHbIN MeToa obnagaeT psaom
NpenMMyLLECTB, CPEAMN KOTOPbIX MOXHO BbIAENUTb
SKOHOMMYECKYHO LIeNecoobpasHOCTb, a Takke Obl-
CTpOe 1 TOYHOE onpeaeneHne coaepXXaHus XmMmu-
yecknx anemeHToB [20].

B xone ot6opa npob ObIfI0 OTMEYEHO, YTO Ha
TEPPUTOPMM NPOMMSIOLWAAKA MOABMAOCH O0rMb-
LIOE KONMMYeCTBO OTXOOOB OT pa3bopa 3agaHum
N COOPYXXEHWI, CTPOUTENBHOIO Mycopa, a Takke
pacnonaralTcsi MecTa HeCaHKLUOHWPOBAHHO-
ro pasmeLleHnsi TBepabiX KOMMYHasbHbIX OTXO-
pos (B 2021 r. B TakoM MacwTtabe nogobHoe He
oTMeyarnocsb) (puc. 2).

% g

Puc. 2. OmxodbiI npou3zeodcmea u nompebsieHus1 Ha npommnaow,adke 6biewez20 3agoda «BocmcubanemeHm»
(¢dpomo aemopos)
Fig. 2. Production and consumption waste at the former Vostsibelement plant industrial site
(authors’ image)

3 TOCT 17.4.3.01-2017. MexrocynapcTBeHHbIi cTaHaapT. OxpaHa npupofbl. Mousbl. O6Lwwme TpeboBaHms k oT6opy nNpob //
Tunadzor.ru. Pexxum goctyna: http://tunadzor.ru/upload/doc/departments/298/gost_17.4.3.01-2017.pdf (aaTa obpaLueHus:
25.03.2025).

4 TOCT 17.4.4.02-2017. MexrocynapCTBeHHbIn ctaHaapT. OxpaHa npupodbl. MNouBbl. MeTogbl otGopa M NoaroTOBKM
npo6 Ans xuMm4yeckoro, 6akTepronorMyeckoro, renbMUHTONOIMYECKoro aHanusaa // PoccenbxosHaasop. Pexxum gocTyna:
https://fsvps.gov.ruffiles/gost-17-4-4-02-2017-mezhgosudarstvennyj-standart/ (agata obpawuenns: 25.03.2025).
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[ns BU3yanbHON OLEHKM U3MEHEHUS Teppu-
TOpWM B CBA3W C HECAHKLMOHNPOBaHHbIMK pabo-
Tamu No pa3bopke 3gaHui U COOPYXKEHUN Bbinu
N3yYeHbl CHUMKKN CO crnyTHMKa (puc. 3).

M3 puc. 3 BuaHo, 4to ¢ 2021 r. 6GonbLluas YacTb
3abpoLUEeHHbIX LEXOB B LEHTparnbHOW, Horo-3a-
NagHoOWM M HOro-BOCTOMHOM YacTAX npomniowas-
kn Obina pasobpaHa. lMonHOCTbO paspyLUeHbl
CKnaf rotToBoWM NpOAYKUMU, KOTENbHAsi, NoACTaH-
LUS, YrofnbHO-MPECCOBbIN LEeX, MeLlasnbHO-Menb-
HUYHOE OTAEeNneHne, 3aroTOBUTESNbHLIN y4acToK
Mo NPecCcoBaHMWIO arnomMepaToB AN ranbBaHnye-
CKUX 3N1EMEHTOB U3 arfilomepaTHoOn macchbl, cbo-
POYHbIN LiEX NO N3rOTOBMEHWUIO PA3IMYHbIX Mapok
ranbBaHWYECKNX JNEeMEHTOB, NPeccoBO-Nassb-
HbI Y4aCTOK, Y4aCTOK 3MIEMEHTHOro Mpou3BOa-
CTBa, Liex Mo nepepaboTke cBMHLA 1 Ap. To ecTb
3TO cneunanuampoBaHHbIe Liexa, CTPOUTENbHbIE
3MeMeHTbl KOTOpbIX (KMpnuy, GeTOHHble nepe-
KpbITMA U T. 4.) 3a gecatunetus paboTbl 3aBoda
Obinn cnocobHbl agcopbupoBaTh B ceba maccy
3arpsAsHSAOLLMX BELLECTB.

Pa3bop 3gaHun npoucxoauT B OCHOBHOM
©eCKOHTpPONbHO M 6e3 paspelnTensHOM OOKy-
MEeHTauun, COOTBETCTBEHHO, N 6e3 npoBeaeHUs
MeponpusTUA No nbinenogasneHuto. Mycop ot
pa3bopa 34aHui U COOPYXKEHUI OCTaeTcsa Ha Me-

Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online)

CTe M TakkKe MOXET SABMNSATLCSA CepPbe3HbIM NUCTOM-
HUKOM BTOPUYHOTO 3arpsi3HEHUs1 OOBbEKTOB OKpY-
xarowien cpeabl.

Pesynbrathl uccnenoBaHus
n ux obeyxaeHue

Mo pesynbTaTtaM npoBedeHHbIX UccreaoBa-
HUN BbINU MOCTPOEHbI KapTbl pacnpegeneHus
TSKEMNbIX METannoB U MbllbsKa B TEXHOMEH-
HbIX FPyHTax npomnsowanku. Ha puc. 4, 5 B
KayecTBe npumepa NpuUBEAEHbI KapThbl pacrnpe-
JeneHnsa KOHUEeHTpaunn cBMHLUA U MbllbaKa B
BEPXHEM FOpU30OHTE MPOMMNOLWAAKK, Bbloene-
Hbl 4 30HbI (nonuroHbl A, b, B, ). Pa3buBka
Ha OaHHble Y4acCTK/ Npou3BOAUIIachb C y4eToM
pacrnpedeneHns KOHLUEHTpauui MeTansoB B
TEXHOreHHOM rpyHTe No AaHHbIM 2021 1. (y4acT-
KM C OTHOCUTENBbHO HEBLICOKMM COAepXXaHueM
1 ¢ HambonbLWNM cogepxaHmem metannos) [16]
ans onpoboBaHUA TEXHOMOrMU U3BMEeYEeHUs
MEeTannoB M MbllbsKa Ha y4acTKax C pasHomn
CcTeneHblo 3arpsisHeHus. onuroH A xapakTte-
pu3oBancs Kak y4acToK C HEBbLICOKAMU OTHO-
CUTENbHO OCTallbHOW TEeppPUTOPUU KOHLEHTpa-
umsamu ceuHua (o 2000 Mr/kr) m Mblwbsika
(8o 70 mr/kr). MonuroH b — co cpeaHum cogep-
XaHveMm cBuHua (8000-10000 mr/kr) n cpea-

Puc. 3. KocmocHuMKU meppumopuu npommiowadku 6bieuwe2o 3agoda «BocmcubanemeHmy»:
a—2021e.;b—-2024 2.
Fig. 3. Satellite images of the industrial site of the former Vostsibelement plant:
a—2021;b— 2024
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HUM cofgepXaHnem mbliwbaka (100-200 mr/kr).
MonuroH B xapakTepu3oBancsa Kak y4acTok C
BbICOKOW YCpeHEHHOW KOHLIeHTpaLnen cBnHLa
(okorno 20000 MrI/Kr) N HU3KOM KOHLEHTpaLunen
MblWwbsika (ycpeaHeHHo o 70 mr/kr). MonuroH I
Obll OTMEYEeH OYeHb BbLICOKMM CoAepXaHuem
ceuHua (30000 mr/kr) n BbICOKMM YCPEAHEHHbLIM
3Ha4YeHneM Mo coAepkaHuo Mbilbsaka (OKOMOo
400 mr/kr). Ecnn ot6op npob k 3anagy oT nonu-
roHa B 6bin 3aTpygHeH B CBA3W C MIOXOW Npo-
XOOMMOCTbIO yyacTka M3-3a pasBanuH 30aHui
N MeTannokoHcTpykumn B 2021 r., 7o B 2024 1.
BesonacHO NpoBeCTM ero BoobLe He npeacTaBs-
Nanock BO3MOXHbIM. Takxe u3-3a Manoro oob-
ema npob (okomno 2 Kr), 4OCTaTOYHOrO TOMbKO
OIS NpOBEeAEHNSA XMMUYECKOro aHanuaa, Ho He
ANsa uccnenoBaHns Ha oboraTMMocTb, 3TOT 3a-
nagHbln y4dacTok He Bowen B nonuroH . Kpo-
Me TOro, M3 MccnegoBaHUN, MNPOBEAEHHbIX B
2024 r., a Takke M3 KOHTYpPOB MOMUIOHOB BbIN
WCKIMIOYEH y4acTOK, PacrnonoXeHHbln 6amxe K
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LEeHTpy nnoLwiagku, KOTOpbIA BKtoYaeT B cebs
YronbHyt0 aMy, rae cenvac BeAeTCHd aKTMBHas
OeATenbHOCTb MO  MPOM3BOACTBY  YrOMbHbIX
B6pukeToB (k aTOMy yyacTky B 2024 r. He 6bIno
poctyna). I3 nccnegoeaHum Ha o60raTuMoCTb
3TOT y4acToK ybpanu Ha OCHOBaHMK pes3ynbTa-
TOB, nonyyeHHbix B 2021 ., TaKk Kak yxe B TO
BpeMsi AeATenbHOCTb MO NMPOU3BOACTBY Yrofb-
HbIX 6prKkeTOoB Habupana 06opoThbl, XOTS U C OT-
KPbITbIM OOCTYNOM Ha TEPPUTOPUID, HO NPOOGHI
TEXHOreHHOro rpyHTa yxe Oblnu KpavHe 3arpss-
HEeHbl yrnem.

Ha puc. 4 BuaHO, 4TO OTCYTCTBUE KaKOro-nu-
60 poga oeaTenbHOCTM B CEBEPHOWN YacTu NPOM-
nnowagkm (nonuroHsl A 1 B) cnocobcTeoBano
COXPaHEHUIO MPaKTUYECKM NepBOHAYanbHOM (Ha
2021 r.) kKapTuHbI 3arpsisHeHns. Hu opeonel pac-
NPOCTPaHEHNS, HN KOHLEHTpaLun CBUHLA CyLle-
CTBEHHO He U3MeHUNUcb. Yero Hemnb3s ckas3aTb
O KOXKHOW YacTu npomnnoLwiagkn. Ha nonvroHax
B n ' ycpegHeHHble KOHLEHTpauumn 3amMeTHO Mo-
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Puc. 4. Kapma pacnpedeneHusi codepxaHusi CBUHUA 8 MeXHO2eHHOM 2pyHme rpoMrIowaoku
6biswez0 3a8o00a «Bocmcubanemenm» e 2021 (a) u 2024 (b) 2e.:
1 — epaHuya npomnnowadku; 2 — moyku ripoboombéopa; 3 — nonueoH A; 4 — nonueoH b; 5 — nonuzox B; 6 — nonuzoH I
Fig. 4. Map of lead content distribution in the technogenic soil of the industrial site
of the former Vostsibelement plant in 2021 (a) and 2024 (b):
1 — boundary of the industrial site; 2 — sampling points; 3 — polygon A; 4 — polygon B; 5 — polygon B; 6 — polygon I
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Huaunmeb (go 10000-20000 mr/kr), a opeosnbl UX
nokanusaumm cMecTUI1Ch.

M3ameHeHne xapakTepa 3arpsi3HeHUs MblLLIbS-
KOM MOBEPXHOCTHbIX TEXHOreHHbIX 0Opa3oBa-
HWUIA MMEET COBEPLUEHHYIO APYryl KapTUHy (CM.
puc. 5). NaMeHeHMs1 KOCHYIUCb BCEX NOSIMIOHOB,
TO €CTb Aaxe TeX, Ha KOTopbIX MacliTabHas ges-
TEeNbHOCTb MO pas3bopy 30aHu U COOPYKEHNIN He
npoBoaunack. Ha nonuroHe A cpeaHsast KOHLEH-
Tpauus mbiwbsaka yeenuyunack ¢ 70 go 130 mr/kr,
Ha nonuroHe B co 100-200 go 400-500 mr/kr.
BeposaTHO, Ha Takoe M3MEHEHWEe MOITO OKa3aTb
BNUSAHNE MNbINIEHNE C HXKHbLIX MOSIMFOHOB MPOM-
nnoLuagku, a Takke ¢ cocegHux tepputopun [18].
Ha nonuroHax B n [T opeornbl BbICOKMX KOHLEH-
TpauMN MbllbsiKa MOBCEMECTHO 3aMETHO yBENU-
ynnuceb. Ha nonuroHe B obGHapyxunacb HoBas,
paHee He bukcupyemasi aHoMarnus ¢ cogepxa-
Huem 6onee 880 mr/kr.

[MpocnexnBas AMHAMUKY N3MEHEHUS XapaK-
Tepa 3arpsisHeHWsa Ha npomnioLllagke, MOXHO
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OTMETUTbL Cneaylolee: OpPeosibl pacnpocTpa-
HEeHMs1 00OUX MNPUOPUTETHBLIX 3arps3HUTENEN
WU3MEHUMNCb U, YTO KpaWHe BaxHO, B pe3ynb-
Tarte HOBLIX MUCCnegoBaHWi ObiNo BbISBMEHO,
YTO y4acCTKM C HaMbOmMbLIMMM KOHLEHTPaLNAMM
CBMHLA M Mbllbsika COBMNaZatT U NPaKTUYECKM
NOBTOPSIIOT APYr Apyra, Yero He oTMeYarnoch pa-
Hee. C y4eToM TOoro, 4To Ha rnybuHe okono 1,5 m
cogepXaHue CBUHUA ObINO HWXKEe MpUNoBeEpX-
HOCTHBbIX KOHLEHTpaLWii, a MbllLbsika, HA0BOPOT,
Oonbue [16], ObIN caenaH cneayroLWnn BbIBOA!
npu NpoBeLEHNN HECAHKLMOHNPOBAHHbIX paboT
Nno BbleMKe METaINTOKOHCTPYKLUIA 1 KOMMYHUKa-
UM Cc rmybBuHbl CO 3HaAYUTENbHLIM Nepemelle-
HUEM 3eMIsiHbIX MacC (Ha HEKOTOPbIX yYacTkax
n ¢ rmy6uHel okono 1,5 m) (puc. 6) cnou TexHo-
FEHHOro rpyHTa nepepacnpeaenunmnchb, YacTuy-
HO MepeKpbIB HMXHMM CHOEM rpyHTa c bonee
HU3KNM COofepXaHMeM CBUHLA, HO OOMbLUNM CO-
OepXaHneM MbllbsAKa rPYyHT, ob6crnegoBaHHbIN
B 2021 r.
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Puc 5. Kapma pacnpedeneHusi co0ep)xaHusi MblUWbsIKa 8 MeXHO2eHHOM 2pyHmMe NMpomMnou,adku
6blewez0 3a8o00a «Bocmcub6anemeHm» e 2021 (a) u 2024 (b) 22.
YcrnogHbie 0603Ha4YeHuUs1 CM. Ha puc. 4
Fig. 5. Map of arsenic content distribution in the technogenic soil of the industrial site
of the former Vostsibelement plant in 2021 (a) and 2024 (b)
The symbols are shown in Fig. 4
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Puc. 6. U3mepeHue 2ny6uHbl 8bIKOMaHHOU MpaHweu npu HecaHKYUOHUPOBaHHOU 8bleMKe KOMMYHUKayul
(okosio 1,7 M) (pomo aemopos)
Fig. 6. Measuring the depth of a trench dug during unauthorized removal of utilities
(about 1.7 m) (authors’ image)

3aknroyeHue

OOGbeKTbl HaKOMMEHHOro Bpeda OKpY’Kato-
Lwen cpefe npeacTaBnsioT CEpPbe3HY Yrposy
0N 300POBbS HACENEHUS Y SKOCUCTEM B LIENOM.
CBoeBpeMeHHas NMKBMOAUUSA TakMx OOBLEKTOB
ABMNAETCA OOHWM M3 YCMNOBUW YMydlIEeHUs Ka-
4yecTBa OKpyXXaloLwen cpenbl U 3KONOrm4ecKoro
onaronony4us.

B xopoe npoBeneHHOro mccnegoBaHus ObIo
BbISIBMIEHO, YTO TE03KONOrM4eckoe COCTOsIHUE
TepputTopuM npoMnnowagku ObiBLIEro 3aBoaa
«BocTcnbanemeHT» nogBeprnocb CreayloLwmm
N3MEHEHMUAM: BblNn BECKOHTPOSbHO pa3obpaHbl
MHoOrve 3abpolleHHble Lexa 3aBoaa, Hernocpea-

CTBEHHO CBSi3aHHble C OCHOBHbIM MNPOU3BOA-
CTBOM U 3arpsA3HEHHbIE OCHOBHbIMW TOKCUKaHTa-
MW aKKyMynsiTOPHOro Npon3BoacTBa, NpomsoLuna
BbleMKa (DyHOAMEHTOB C LIENbIO U3bATUS MeTarn-
NOKOHCTPYKUMIA. Bce atm genctsmna npusenn K
3HaYMTENBHOMY NepeMeLLEeHUI0 3eMMSHbIX Macc
Ha paHee obcnemoBaHHoOM TeppuTopun. B xoae
paboTbl 6bINO BbIIBNEHO CMELLEHWE Opeorbl
pacnpocTpaHeHusl Mblllbsika U CBUHUA, YBEnu-
YNIIUCb KOHLEHTPALMKN MbILUbsIKA B MOBEPXHOCT-
HOM Cl0€ TEXHOTEHHOTO rPpyHTa. YCTaHOBMNEHHas
CUTyauus C UISMEHEHNEM XapaKkTepa W riokanuaa-
Lnn 3arpsisHeHns JormkHa 6bITb y4TeHa npu pas-
paboTke npoekTa No nukeMaauumM obbekTa.
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