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PaccmarpuBaercs mpobiema ckiagupoBaHUs OOMBIINX 00BEMOB CHEKHBIX MAaccC, €KETOIHO BBIBO3UMBIX
¢ Tepputopun T. FO)xH0-CaxanuHcka, MpU pacyMCTKe Mocie cHeromanoB. HabmomeHHUs MpOBOAMIINCH
B 20102015 rr. B pe3ynbraTe cucTeMaTuuecKoro yAalieHus CHera ¢ yJul ropojia U ero CKJIaJupoBaHus
Ha MOJIMTOHAX C(HOPMHUPOBATHCH AHTPOIOTCHHBIC CHEXHHUKH, HEXapaKTepHbie s 1kHOTO CaxajinHa.
ITo pesynabraraM NpOBEAEHHBIX N3MEPEHUN MaKCHUMAaJIbHbBIM 00BEM CHEra, COOpaHHOrO Ha MOJUIOHAX 32
3UMHUI Ce30H, cOCTaBIsAa 6onee 1.5 MitH M°.

[Ipencrasiienbl JaHHbIE O KOJUYECTBE CHEra, BbIBO3MMOIO Ha ITOJIMTOHBI, €r0 XHUMHUYECKHH COCTaB
U PUBNKO-XUMUYCCKHE XAPAKTEPUCTUKHU TTOYB MOBEPXHOCTHU MOJMTOHA, MPUBOISITCS XUMUYCCKUAE MOKA-
3aTeu TaJoW BOJIBI, COOPAHHOM C TeJia MOJIMTOHA B MTEPUO]T CHETOTAsTHUSI.

[IpoBeneH aHaNM3 re0’KOIOTHYECKUX MPOOIEM B MECTaX Pa3MEIleHUs CHEXHBIX MOJMTOHOB, IO pe-
3yJIbTaTaM KOTOPOTO BBISBICHO YBEIMUEHNE KOHIIEHTPAIIMH 3arpsI3HAIOMNX BENIECTB B Bozie U mouse. 1o-
Ka3aHO, YTO 00yCTPOWCTBO CHEXKHBIX MOJUTOHOB HAa HEOOOPYIOBAHHBIX IJIOLIAAKAX B TOPOACKON uepre
YBENUYNBAET PUCKH Pa3BUTHA OMACHBIX IK30TE€HHBIX T'€OJOTUYECKUX MPOoIleccoB. B yacTHOCTH, MOXKeT
MPUBECTHU K MMOATOIUICHHUIO TOPOJICKON TEPPUTOPUH U 0OBEKTOB HH(MPACTPYKTYPHI.

KaroueBblie ciioBa: AHMPONOCEHHbIE CHENCHUKU, 2€0K0102UA, 3aePA3HERUE CHe2d, NOJIUCOH, FOoicno-Ca-

XANMTUHCK.

BBEJIEHUE

Exeronno na 6onbuieit mnomaan Poccun popmu-
pyeTcst yCTOMYMBBIN CHEKHbIM NOKpOB. Hakonnenue
cHera Ha ypOaHM3UPOBAHHBIX TEPPUTOPHUSIX TOPO-
KJaeT mpoOieMy HMX PAacUUCTKH U CKJIATUPOBAHUS
00X 00BEMOB CHEXHBIX Macc. JlanHast npo0iie-
Ma aKkTyajbHa U Ui 0. CaxaJluH.

Hanpumep, B 1. Kopcakos (tor o. Caxanun) u 01u-
KAWIIMX K HEMY IMOcCeJIKaX MpH JIMKBUJALUWU T0-
CIEICTBUHN JIByX ITyOOKHX IUKJIOHOB, IPOMIEIIINX
B peruoHe 17-18 nmexabps 2014r. m 7-8 sHBaps
2015 r., Ha CHEXHBIH MOJUIOH OBIJIO BEIBE3EHO OKO-
70 111.6 TeIC. M® cHera, cOOPaHHOTO C TEPPUTOPHUIA
MYHHUIMIAIBHBIX OOBEKTOB, MECT OOIIECTBEHHOTO
MOJTb30BaHUs M TPAHCHOPTHBIX Maructpaneir. O0b-
€M CHera, BBIB€3€HHOTO C TEPPUTOPUU TOPOJIa 33 ITU
JIBa SIBJICHUSI, OB B 2 pa3a OOoJIbIIIe, YeM 32 BECh 3UM-
Huil ce3oH 2013-2014 rr. 3a BpeMsi MPOXOXKICHUS

TeX K€ IUKIOHOB Ha YNHIBI T. XOJIMCK (3amagHoe
nobepexne rxHoro Caxanuna) Boinano 220 Teic. M3
CHETa; 3a HENEeII0 YCTPAHCHUS IOCICACTBHI CHETO-
NaJI0B Ha CHEXHBIW MOJIUIOH OBUIO BBIBE3EHO OKOJIO
46 ThIC. M.

B r. OxHo-CaxanuHck (001acTHOM 1IEHTP), MIIO0-
mags KOTOPOTO, 3a MCKIIOUCHHEM IMPUTOPOIOB, CO-
crapiser 182.2 km?, mpobiieMa ¢ BBIBO30M CHETa 0CO-
6enHo 3mo0omHeBHA. CpemHsis MPOIOIDKUTEIBHOCTh
YCTOWYMBOTO 3aJIETAHUSI CHEKHOTO MOKPOBA B TOPO-
ne cocrasisieT 150 cyT (MmakcumanbHast 10 180 cyr),
€XKETO/IHOE CpeJIHee KOJIMYECTBO  BBIMAAIONIUX
TBEPABIX OCAJIKOB MO JAHHBIM THAPOMETEOPOJIOTH-
yeckoit crannuu (I'MC) FOxHo-CaxalrHCK COCTaB-
nseT 263 MM (MakcuMmaiabHOE 513 MM, OTMEUeHHOE
B 1970 1) [2, 6, 7]. B cpeqnem 3a 3uMy ¢ TEppUTOPUHI
ropojackoii 3actpoiiku KOxuo-CaxannHcKa HA TOJH-
ronsl co3utcs 6onee 1000 Toic. M3 cHera.
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VeioBHbIC 0003HAUCHHMS:

Moaunron 2 Homep nonurona

®dopma MOJUroHa,
2011—12 TOJI HAGIIONECHHS
s} I'MC “IOsxHo-
CaxanuHck”

(@} CHeromepHsI€ MITOMIAIKH |,

Puc. 1. Cxema pacronokKeHus! CHEKHBIX MOJUToHOB B I. FOkHO-CaxaanHCK.

Ilenp wmccienoBaHUS — OLEHKA 3KOJIOTHYECKHX
1 MHKXCHCPHO-T'COJOTUICCKUX HOCHCHCTBHﬁ, BO3HH-
KaloIIMX B MECTaX CKJIAIUPOBAHUS CHEra, BHIBO3U-
MOTO C TEPPUTOPUU TOPOACKOH 3acTPOUKHU (HA TpHU-
Mmepe T. FOxHo-CaxainHck).

CHer, cobupaemplil ¢ TEPPUTOPUU TOPOJICKOH 3a-
CTPOMKH, CHIILHO 3arpsAi3HEH, U [0 COBOKYITHOCTH CO-
JICPKAIMXCS] B HEM BJIEMEHTOB OH PE3KO OTIMYACTCS
OT TOTr'0, KOTOpBIH (hopMUpyeTCs 3a €€ MpeiesIaMu.
[Ipu pacuncTke ynui B CHET MONaAaoT OBITOBOM My-
COp, TPOTyapHasi ININTKA, IECOK U T.J., B CBSI3U C YEM
oOpaniarbCcsi ¢ TOM CHEXKHOW Maccol HEOOXOAMMO
Kak ¢ KOMMyHaJIbHBIMU oTX0onamu. Ognako B [[OCT
25-916-83 «Pecypcbl MaTepuanbHble BTOPHUUYHBICH
n denepanbHOM KiIacCH(UKAIMOHHOM KaTajlore OT-
xonoB (Ne 786 or 02.12.2002 1.) cCHEr OTCYTCTBYET.
B xaTtanore oTxoqoB IPUCYTCTBYET KaT€ropus CMeT

C TOpPOJICKHX YJWIl, HO B HEE€ BXOAUT TOJIBKO TBEP-
JIbII CyXOll cMeT NbUIH, MeCKa, JIUCTHEB U T.J., CMET
CHEXHOU Macchl U METOJUKa OOpaIIeHHs C HUM MPHU
00yCTpOHCTBE CHEXHBIX MOJMTOHOB B KaTajore OT-
CYTCTBYIOT.

B cBs3u ¢ aTUM BBIOOp MecTa AN pasMeEIleHUs
MOJINTOHOB M UX 000PYIOBaHUE — CIIOKHEIEC 3a/1a4H,
HE perIaMEHTHUPYEMBbIC CYIIECTBYIOUIUMHU 3aKOHO/Ia-
TeJIbHBIMU HOpMaMH.

ITOCTAHOBKA [T1POBJIEMbI

Hauunas ¢ 3umuero cezona 2004-2005 rr. aBTO-
PBI IPOBOAAT pabOTHI O yueTy 0ObEMOB CHEra, Bbl-
majaronero Ha tepputoputo T. FOxHo-CaxanmHCK,
1 00CJICIOBAaHUID MECT CKJIQJIMPOBAHUS BBIBO3UMBIX
CHEXHBIX Macc [3, 15].
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Taoauna 1. [TapameTpsl CHEKHBIX MOJTUTOHOB

JIOBKMHA wu ap.

CpenHsisi IIIOTHOCTh
MakcumalibHblli 00bEM CHETa CHEIKHO-JICJIOBOM MacChl MakcumalibHa IJ1011a1b
Ceson Ha ITOJIUTOHAX 32 CE30H, THIC. M° C BKJIIOUCHHUSIMHU IIOJINTOHA 3a CE30H, T'a
(na KoHel Mapra), Kr/m?
MTOJIUTOH-1 TTOJIUTOH-2 MMOJTUTOH- 1 TTOJIUTOH-2 TOJIUTOH- 1 TTOJTUTOH-2
2010-2011 264 540 800 800 33 6.0
2011-2012 380 765 800 600 3.8 9.0
2012-2013 350 1176 900 700 3.5 14.7
2013-2014 420 1240 800 700 35 15.5
20142015 315 1085 - - 35 15.5

IIpnmeuanne. — Het nanHBIX.

Jns mpoBeneHHs pacdera TOYHOTO KOIHMYECTBA
CHera, OTJIaraeMoTo Ha yJWIlaX ropoja MOocje CHe-
romagos ¢ 3uMHero cezona 2010-2011 rr., 65110 3a-
JI0)KEHO 6 KOHTPOJIBHBIX IIJIOIIAJ0K B XapaKTePHBIX
ydacTKax TOPOJACKOW 3acTpoikm. Ha mmomankax
MPOBOAWINCH CHETOMEpHBIE PabOThl, BKIIOYABIIHE
B ce0s ompezeneHne TOIIIMHBI U TJIOTHOCTH CHETa.
DOTH NaHHBIE WUCTOIB30BAINCH ISl ONPEASTICHHS KO-
JINYECTBA BBHIMABIINX OCAJKOB B KOHKPETHOM paiioHe
ropoxa. Pesymprar cpaBHuBaicsa ¢ ganasiMu [MC
I0xH0-CaxanuHCK U JaHHBIMU, IOTyYSHHBIMUA B pe-
3yIbTaTe MPOBOAUBIINXCS Ha CTAIIHOHAPHOM ITyHKTE
HaOJIOICHUS] CHETOMEPHBIX PaloT.

Pacuersl oObema cHera Ha 4YeThIPEX OCHOBHBIX
ynunax ropona (ymn. Ilypkaesa, np. [loGenst, yi. Jle-
HuHA, yn. JKene3Honopo)kHas, IUIOIIATb KOTOPBIX
C y4eToM Ipoe3kel YacTu, TpPOTyapoB, MOMOLIEHCsS
HOJIOCKL U OCTaHOBOK cocTasnsieT 401 Teic. M?) mo-
Ka3bpIBaroT, 4To 3a cHeromanx 04.04.2012 r. ObLIO OT-
70%keHo 251 Thic. M3 cHera Ipu €ro cpeaHeil MIOTHO-
ctu Bo Bpems cHeronaza 80 kr/m>. [lo HabaroneHusM
I'MC, IOxHo-CaxanmuHCK B STOT MEPHUOJ BBIMAIO
35 MM 0Ca/IKOB, YTO COOTBETCTBYET CJIOI0 CBEKEBBI-
MaBIIIero cHera BbicoTon 10 44 cM. OnHaKo, cornac-
HO IepepacyeTy KOJIMYecTBa OCAJKOB IO JaHHBIM
CHErOChEMOK, IPOBEACHHBIX Ha KOHTPOJIBHBIX ILIO-
IIaIKax U BJOJb YKA3aHHBIX YIHUL, HA TEPPUTOPUIO
ropoja Bbinano 50 Mmm ocankoB. Pasuuiia B o0bemax
0CaJIKOB CKOpEEe BCEro CBSI3aHa C BbIyBaHHEM CHETa
n3 ocaakomepa Ha ['MC.

VYYuTteIBasg BO3MOXKHOE BBIIIAICHUEC 3HAYUTCIIBHBIX
o0beMoB cHera B 1Oxkno-CaxanmHcke, OCHOBHAas
npoOiieMa KOMMYHAJIBHBIX CIyK0 ropoja B 3UMHUI
nepuoa — €ro BbIBO3 U CKJIAAUPOBAHUEC.

Hdo 2010r. B IxHo-CaxanuHcke oQHUIIMAIbHO
(GYHKIMOHNPOBAJI OIMH CHEXHBIN MOJIUIOH, PacIo-
JIO)KEHHBIN B I0)KHOM YacTH TOpojia Ha MEPEeCeYCHNN
ynun XKenesnonopoxkHas u [lypkaesa. 3akpeiTue mo-

JIMTOHA U IEPEHOC €r0 Ha HOBOE MECTO OBLIH BBI3-
BaHbl HayaBIleNCcs NMPOCAAKON MOJOTHA aBTOJOPOTH
U3-3a PasyIUIOTHEHUS JOPOKHOM OJEX[bl, CBSI3aH-
HOTO C IMEPEYBIAXHCHUEM I'PYHTOB OT IHOCTYIIIICHUSA
TaJbIX BOJ C nosiroHa. [To naHHBIM HaOIIOICHUH aB-
TOPOB, TasHbE CHEXHBIX Macc Ha MOJUTOHE MPOA0JI-
JKaJoch 10 KoHUa okTsaops 2010 1.

C 3umuero cezona 2010-2011 rr. ropoackumu
BIACTSIMH OTBEJICHBI JBAa y4acTKa IIO/ TOJUTOHBI
JUTSL CKJTAIMPOBAHUS CHEXXHBIX MacC: MOJUTOH-1 pac-
nojaraercst B CeBepHOI yacTu ropoja mno np. Mupa
(B p-ue TOL), moauroH-2 — B 10’KHO 4acTH B pailoHE
yi. XKenesnonopoxuoii (puc. 1).

Ha momuron-1 cBO3miICS CHETr ¢ MpHIIETAIONIeH
K HeMy Tepputopun TOLL, a Takxke ¢ yin. YKpauHCKOI
U C TEPPUTOPUU ONMTOBO-TOPTOBOH 0a3bl. C HOKHBIX
W LCHTPAJIbHBIX PAalOHOB ropoja CHEr CBO3WJICS Ha
MOJIUTOH-2.

[IpueM cHeXHBIX Macc Ha MOJUTOHBI HAUWHAETCS
B JIcKa0Ope U 3aKaHYUBAETCs B arpelie, B 3TO JKe BpeMs
HAYMHAETCS aKTUBHOE CHErorasHue. ExxemecsdnHas
Macca HaKOIJICHHOTO Ha MOJUTOHAX CHEra CUJIbHO
3aBUCHT OT pacIpeesIeHHs] 0CaJIKOB B TCUCHUE 3UM-
HETO CE30HAa U Ka4eCTBa PACUMCTKH TOPOACKUX YITHII.
OO6mras muomanb MOJUTOHOB HA MOMEHT UX CO37a-
Hus cocTariaia 9.3 ra. B mocnenyromnue 3umMHue ce-
30HBI MX IUIONIQ/Ib YBEIUYMBAJIach (B OCHOBHOM 3a
cyeT noyirona-2). B 3umuem ce3one 2014-2015 rr.
00mas miomaab 3aHATHIX MO CHEXHBIC MOJUTOHBI
3eMenb cocTapisiia 19 ra (tabm. 1)

C navayia BBIBO3a CHETa C TCPPUTOPHH TrOpoja
€KEeMEeCSYHO MPOBOIUINCH PabOThI IO H3MEPEHHUIO
pa3MepoB MOJUTOHOB, MIOTHOCTH CKJIAIUPOBAHHOM
HA HUX CHEXHO-JICJIOBOW MacChl, MPOBOAMIACH (O-
TOChEMKAa HMX COCTOSHHUSA. YKa3aHHbIC BHUABI pabo-
ThI TMPOMOJKAIKUCH BIUIOTH JO TMOJIHOIO CTAaWBaHMS
CHEKHO-JICIOBOW MacCCHI.

T'EO2KOJIOTUA. MHXKEHEPHAS TEOJIOT'US. TUAPOI'EOJIOTMA. TEOKPUOJIOTUSA  Ne 6 2016
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Puc. 2. O6mwuit Bux monurona-1 B mepuox cuerotasaust, 10.07.2013 1.

K Hauany ce30Ha CHEroTasHus MOJHMIOHbI MPE-
CTaBsUIM co0O0# CHEXHO-JeloBble 00pa3oBaHUS,
CHJIBHO 3arpsi3HEHHbIC OBITOBBIMU OTXOaMH, a (ak-
TUYCCKU — HCCAHKIMOHHUPOBAHHLIC CBAJIKU B YCPTC
ropoxa (puc. 2).

PE3VIJIBTATBI U UX OBCYXJIEHUE

B Xxome wmccnenoBaHWsA M3Y4YEHO BO3JCHCTBHUE
CHEXXHBIX TIOJIMTOHOB Ha OKPYXKAIOIIYIO Cpeny 3a
msTh 3UMHUX ce30HOB (¢ 2010 mo 2015 1.). B aToT
[ePUOJ, MOYXKHO BBIIEIUTH CE30HBI C PAa3IUYHON cTe-
MeHBIO0 CHEX)KHOCTHU. 110 KonuyecTBY BBITaBIIUX TBEP-
JIBIX caaKoB 3uMHHE ce30HbEI 2010-2011, 2013-2014,
2014-2015 rr. MOXXHO OTHECTH K MaJOCHEKHBIM,
a ce30HbI 2011-2012 1 2012-2013 — K MHOTOCHEX-
HBIM.

B cpennem Ha mmomanu FOxHo-CaxanuHcka 3a
3UMHMHI CE€30H HAKarIMBaeTcs okono 130 mun m° cHe-
ra. Jlna oueHkn o0ObemMa U Macchl CHera, HaKOILJIEH-
HOTO 32 3UMHUH C€30H Ha TEPPUTOPHUHM TOPOACKOMN
3aCTPOMKH, YUYUTHIBAJIM 3HAUYEHUE CPEJIHEHN MIOTHO-
CTH CHEra, KOTopoe ObUIO PacCUUTaHO IO Pe3ylb-
TaTaM MHOTOJIETHHUX HaOJIIO€HHH Ha KOHTPOJIbHOU
IJIOIAJIKE, PACIIOJIOKCHHOW B I'paHMLIE Iropona, HO
He TO/IBePKEHHON BIHSHHUIO aHTPOIIOT€HHBIX (paKTO-
POB, a TAKXKE Ha JIONOJHUTENBHBIX 3aJI0KEHHBIX B TO-
ponckoi yepre miomaakax (cm. puc. 1). Bennuuna
cpenneil morHoctu cuera 260 Kr/m>, ucnonb3yemas
B pacdeTax cpeiHss BeicoTa cHera 0.7 M.

Pacuuniaemasi oT cHera TEppUTOPHUSI COCTaBISCT
oxosto 10% ot obmiei Turomany ropoia, B OCHOBHOM
9TO YAUYHOE TOJOTHO M MPHUJIOMOBBIE TEPPUTOPHUH.
Takum o6pazom, 90% ropoackux Iiomasen (Jaeco-
MapKoBasi, CEIbCKOX03sWCTBEHHAS U TPOMBITIICHHAS
30HBI, a TAK)KE KPOBJIU 3/TaHUN U COOPYKEHUH) HE
pacuMILaroTCs.

B wmukpoximMatuueckoM Macmralde ropoackas
MH(ppacTPyKTypa OKa3bIBACT OTEIUISIFOLICE BO3ACHCT-
BHE HA 3aHATYI TEPPUTOPHUI0. ITO HPUBOJUT K Ta-
SHBbIO CHEra B TEUYCHHE 3UMHETO CE30Ha, YTO B HaHW-
OOJbIIEl CTENCHU TPOSIBISIETCS HA KPOBJISX 31aHUN.
[ToMuMO 3TOTO JIJIS1 CTAMBAHUS CHEra KOMMYHaJbHbIE
CITy’)KOBI UCTIONB3YIOT CMEIIaHHBIE ¢ TMECKOM XHMH-
yecKkue peareHThl. [log Bo3melcTBHEM TpaHCIOPTa
MPOUCXOAUT CUIIBHOC YIINIOTHEHUEC CHETA, YTO IIPUBO-
JIUT K 00pa30BaHUIO JIbJa HA TOPOTaX U MPHUIOMOBBIX
TEPPUTOPHUAX. DTH (PAKTOPHI CIIOCOOCTBYIOT YMEHbB-
MIEeHNI0 00beMa CHera B TOpoJIe.

IInowaae nonurona-1 Ha MOMEHT CO3JaHUS CO-
ctapisia 3.3 ra, U B MOCIEAYIONINE 3UMHUE CE30HbI
OHa M3MEHsUIach HECYIIECTBEHHO (cM. Tabia. 1), Tak
KaK M0 MEepUMETPy TOIUTOH OTPaHUYEH Kele3HOH
noporoi, 3adopom Tepputopuu TIII, oTBeTRICHHEM
ABTOAOPOr U CKJIAACKUMHU ITOMCIICHUAMU.

[Imomaas monurona-2 ysennuunach ¢ 6.0 1o 15.5ra
(cM. Taba. 1), 4TO CBSA3aHO C €r0 MECTOIOJIOKCHHU-
€M M TEM, YTO CIOJa CBO3WIICA HAMOONIBIINNH 00beM
cHera. [loJMroH pacroyio)keH Ha HEHMCIIOJIb3YEeMbIX

T'EO2KOJIOTA. MHXXEHEPHASI TEOJIOI'MS. T'NJAPOI'EOJIOTA. TEOKPUOJIOT A  Ne 6 2016
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Puc. 4. TennoBu3noHHAs CheMKa ydacTKa IOJINTOHA- 1, TOKa3aH-
HOTO Ha puc. 2.

3eMJISIX CEJIBCKOXO35MCTBEHHOr0 Ha3HaueHus. B 3a-
MaJHOM HaMpaBlICHUU IIJIOMIAAb IOJUTOHA-2 Or-
paHMYMBAeT TPYHTOBas A0OPOra, pasiessiomas 3a-
OpOIICHHBIC CEJIBCKOXO03sMCTBEHHBIC MONIA. B ce30H
2014-2015 rr. Teno MOJMIOHA BIUIOTHYIO TMOAOIIIO
k gopore. C ceBepHOU U I0KHON CTOPOH MOJUTOH Ha
3HAUUTEIBHOM PACCTOSHUU 00beKTaMH HH(pacTpyK-

TypHI HE OTpaHWYeH. JIMHaMUKa yBEeJIMUYEHUS MII0IIa-
JIA TIOTUTOHA-2 TI0OKa3aHa Ha puc. 1.

VYBenuueHUe IMIIOIAACH MOJIMIOHOB MPOUCXOIUT
HE TOJBKO 33 CUET IPUPOCTA CHETAa OT HOBHIX CHe-
ronaaoB. PaboTa Ha MOAMTroHax BEJAETCS MOCTOSHHO,
CHE)KHYIO MacCy pacKaThIBaIOT /Il yMEHbILICHUS BbI-
COTHI MOJIMTOHOB U YIJIOTHEHHUS CHEra.

OcHoBaHue nMoauroHa-1 umMeeT MIUHUCTHIN 3aMOK,
KOTOPBIM MPEenATCTBYeT NPOHUKHOBEHHUIO TaJol
BOJABI B TPYHTHI, JIEKAIllUEe B €r0 OCHOBaHWU. Tamas
BO/Ia COOMpAETCs MO €ro MepuMeTpy, YTO IMPHUBO-
JUT K 3a001a4MBaHUIO TPUIICTAIOMCH TEPPUTOPHUH.
B 2013 r. 4TOOBI YMEHBIIUTH 3a00JIa4MBAHUE TEPPH-
Topuu OblJla Hape3aHa OTBOJAHAs KaHasa (puc. 3), mo
KOTOPOH Tajas Boja JAOJDKHA CTEKAaTh B KIOBET aBTO-
noporu. OHAKO IPUHATHIE PelIeHus He 00ecrednin
IIOJTHOTO OTBOJIa TAJBIX BOJ, YTO MPHUBEJIO K MOBBI-
IIEHUIO YPOBHS I'PYHTOBBIX BOJ, 0OOBOIHEHUIO TPYH-
TOB OCHOBAHHUS IOPOXKHOTO TMOJIOTHA, BCIICICTBHE
Yero Mpou3ola Npocajaka MojJoTHAa aBTOJOPOTH Ha
y4acTKe MOATOIICHHUSI.

B 2011 r. monuron-1 moiHOCTBIO HE CTAsI B TEUE-
HHE TETUIOTO Tepuoia. ITO OBIIO CBSI3aHO C TEM, YTO
CBO3WMBIM Ha HETO CHET YIUIOTHSIIA BOJOW W Tepe-
ChIMaIH MECKOM, YTO MPHUBEJIO0 K KOHCEPBAIUU Jes-
HOTO s7Ipa, KOTOPOE B TMOCIEAYIOIHNE 3UMHUE CE30HbI
TOJNBKO yBENWYHWBAIOCh. B pesymprare obpazoBaics
y4acTOK MHOTOJICTHEMEP3IBIX MOPOJ, KOTOphIe pa-
Hee He oTMeuanuch Ha tore o. CaxanuH. Coxpane-
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Ta6anma 2. CojeprkaHue KaTHOHOB M aHHOHOB B Tipo0Oax cHera u [1JIK mi1st pp100xo3siCTBEHHBIX BOAOEMOB, MI/JT*

CopnepikaHue KaTHOHOB, MI/IT CozaepkaHie aHHOHOB, MT/JT
Ne ipo6OBI
Li* Na*® NH,* K* Ca** Mg** F- Cr NO,” Br
Topoxnckast hponoBast - 0.56 0.27 | 0.53 0.13 0.05 - 0.83 0.02 0.22
mpo0ba
IIpoba - 1.17 0.48 0.81 0.83 0.19 0.02 2.27 0.51 1.78
CKJIaIUPYEMOTO
cHera (mpo0a 1)
[IpobGa 0.003 91.7 - 1.7 23.8 1.1 0.14 143 0.3 8.63
MPECCOBaHHOTO
cHera (mpo0a 2)
naxK 0.08 120 0.5 50 180 40 0.75 300 0.08 1.35

[Ipumeuanue. — He oOnapysxeH.

*Ananu3s npo6 nposeaeH naboparopueil ananuTHueckoi xumuu JIBI'U JIBO PAH (MeTo0M HOHHOM Xpomatorpadun).

HUIO JIEJSHOTO sApa TaKKe CIOCcOOCTBOBAI MYyCOp,
HaKOTUICHHBIM Ha TeJie TOJUTIOHA, KOTOPBIH co3aa-
BaJl JONOJHUTEJIbHOE TEPMUUYECKOE COIIPOTUBIICHHUE,
IpeloXpaHsIollee CHeT OT CTauBaHUs, YTO OCOOCHHO
3aMETHO IIPU MPOBEACHUHU TCIUIOBU3MOHHON ChEMKH
(puc.2,4). CreMKy IPOBOAHIIN TEIUIOBU30POM (DUPMBI
FLIR Systems, monens i3. XapakTepucTUKH pubo-
pa, 3asBICHHbIC IPOU3BOJUTENIEM: HOJIE 3PEHUS/MHU-
HUMaJIbHOE (oKycHOe paccTosiHue 12.5 x 12.5/0.6 Mm;
TeMIieparypHas uyBcTBuTeIbHOCTh <0.15°C; nnrep-
Ban temmeparyp —20 ... +250°C; tounocts +2°C,
nnu £2% ot abcontoTHo# Temneparypsl (B °C).

Jletom 2014 1. TOPOJCKUMH BIACTSIMU OBIJIO MPHU-
HATO pELICHUE JIUKBUAMPOBATH MOJUTOH-1, neasHOe
SAPO TonuroHa OBIIO pa3dWTO, CHEr cTasul. 3aHU-
MaeMyI0 MOJUTOHOM IUIOIAJKY OTCHINAJIA T'PYHTOM
n paspoBHsuin. OxHako B stHBape 2015 1. 3TOT TIONH-
rOH BHOBb OTKpBLIH. [lo cocTosnmto va 01.10.2015 .
MaKCHUMaJbHas BBICOTA CHEra Ha IOJUIOHE COCTaB-
nsana 7 M, cpeaHsas — 3 M.

OOcnenoBaHue MOJUMIOHA-2 IMOKa3allo, 4YTO Ha
BCEH IUIOIIaAM OCHOBAHUS IOJIUIOHA OTCYTCTBYET
TUAPON3OJIALMSA, a Tajlble BOJABI HE MOJABEPraroTCs
cOopy u oT4HCTKE. B pe3ynbprare mpomMCXOIUT Mpo-
HHUKHOBCHUE 3arps3HAIOIINX BEUIECTB B TAIYyK BOAY,
IIOYBY U NOJACTHIANOIINE TPYHTHL. Mcenenyemslii mo-
JINTOH PacIOJIOKEH Ha HEUCITOIB3YEMBIX CEIbCKOXO0-
3UCTBEHHBIX IOJISIX C MEIHOPAaTUBHOM CHCTEMOW,
110 KOTOPOW NPOUCXOAMUT CTOK BOJBI KaK C CaMOIo
IIOJINTOHA, TaK U C CUCTEMBl aBTOJOPOKHBIX KAHAB,
pacmoJIOKEHHBIX BJIOJNb JOPOTH, BEAYIIEW K HEMY.
Kpome Toro, no 3Toii TeppUTOPUHN NPOTEKAET pPyUeH,
3aperyJupoBaHHbI BBIIIE IOJUIOHA CHCTEMOU aB-
TOJOPOXKHBIX KaHAaB U MMEIOIIHMI MOCTOSHHOE Teye-
nue. TakuMm oOpasom, Taast Boja ¢ MOJIUTOHA Yepe3
CHCTEMY MEIMOPATUBHBIX KaHAB HANPSIMYIO MOCTY-
naet B p. Cycys, KoTopasi OTHOCUTCS K BOZOE€MaM

pbIO0X034CTBEHHOIO HAa3HAYEHUsA, YTO Hapyllaer
4. | c1. 35 ®3 «O0 oxpaHe OKpyKarolIeH Cpeaibl» OT
10.01.2002 Ne 7-®3 [13]. Llupuna 30HBI 3aTore-
HUSl YIOMSIHYTOW PEKH MOMKET COCTaBIATh 4—5 KM,
MaKCHUMaJlbHBIH ypPOBEHb BBICOKMX BOJ B HEl AOCTH-
raer 8 M, T.e. CHEXHBII IOJUTOH HAXOAMUTCS B 30HE
3aTOIIEHUS, YTO MPOTUBOPEUHUT CT. 65 4. 4 BonHoro
konekca PO [1].

3azpaznennocms cueza u 600wl. s onpenene-
HUSI COACPKaHNUSI XUMHUECKUX BEUIECTB B CKIAIUPO-
BaHHBIX CHEXHBIX Maccax B 2012 r. 6sutm oTOOpAa-
HBI IPOOBI: Mpoda Ne 1 — B MOMEHT CKJIaUPOBAHHS
CHEKHOM MAaccChl, MPUBE3EHHON ¢ TEPPUTOPHUHN TOPO-
na, mpoda Ne 2 — u3 OpoBKH CHEXXHOTO oTBaja. Jist
CpaBHEHHs ObLI OTOOpaH CHET C TOPOJCKON TeppH-
TOPUH, HAXOJALIUNCS B HEHAPYLICHHOM 3aJieraHUuU
(¢onoBas mpoda). B mpobax omnpeseneHsl IeMeHT-
HBIH COCTaB M CoJepKaHWEe KaTHOHOB M AHHWOHOB
METO/IaMH  aTOMHO-3MHUCCHOHHOH CHEKTPOMETPUH
¥ WOHHOU Xpomarorpaduu (Tadm. 2, 3).

MeTonoM aTOMHO-DMHCCHOHHOW CIIEKTPOMETPUN
B Tpo0ax OMpenesicHO COJCpKaHUE JJICMEHTOB B,
Cd, Co, Cr, Cu, Li, Ni, Pb B 3nauenusx <0.01 mr/m.

CpaBHHMBAsT COJCPKAHUS XUMHUYCCKUX BCILICCTRB
B mpoOe¢ cHera, OTOOPAaHHOTO HAa MOMEHT CKJIau-
pOBaHUs, U B MPOOE JICHKAIOrO CHEra, OTMETHM, YTO
BCJICZICTBUEC BO3JCHCTBUS HA CHEr BHEIIHUX (PAKTO-
poB (MpeccoBaHuUE, TasHUE) KOHIICHTPAIIMHU 3arpsi3-
HSIOIIMX BEIICCTB Ha CAMHUIY 00beMa YBEIWYH-
JIUCh.

Jl1si OLEeHKH 3arpsi3HAIOLICT0 BIUSHUS MOJIUTIOHA
Ha OIPUPOAHYIO CPEAY Pe3yabTaThl XUMHUYECKOTO aHa-
nmu3a mpo6 cuera comocrasnens ¢ [1JIK ms perooxo-
3MCTBEHHBIX BOJTOEMOB [8].

[Ipespimenne [1JIK obnapyxeno mo mstu Berie-
cTBaM 4-ro kinacca onacHoctu: NO;, Br~, Al, Fe, Mn
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JIOBKMHA wu ap.

Taéanma 3. Coxeprxanue seMeHToB B Tpobax cHera u [1JIK amst ppiO0X03siiicTBEHHBIX BOIOEMOB, MT/IT*

Ne mpo6BI Al Ba Ca Fe K Mg Mn Na Sr Zn
Toponckas hoHoBas 0.01 0.01 0.27 0.01 0.25 | 0.17 | <0.01 1.08 <0.01 | 0.01
npo0Oa
IIpo6a ckmamupyemoro | <0.01 <0.01 1.24 0.02 0.09 0.11 0.01 0.55 <0.01 | 0.01
cHera (mpo0a 1)

[IpoGa mpeccoBaHHOTO 0.49 0.04 20.07 0.82 1.93 1.51 0.05 101.0 0.07 0.01
cHera (rpo0a 2)
IIAK 0.04 0.74 180 0.1 50 40 0.01 120 0.4 0.01

" Auanus po6 nposeseH nabopatopueit anamutuueckoii xumuu JJBI'U JJBO PAH (MeTOI0M aTOMHO-3MUCCHOHHOMN CMIEKTPOMETPHH

C MHYKTUBHO-CBS3aHHOI TJIa3MOi).

Ta6anna 4. Conepkanue KaTHOHOB W aHWOHOB B MpoOax Tanoi Boasl U [TJK st ppidoxo3siCTBEHHBIX BOJOEMOB,

mr/n’
Jlara oTt6opa 10.07.2013 r. 24.07.2014 1.

Ne monuron 1 2 1 2 K

NH; - - - - 0.5

Fe?" + Fe3* 0.2 0.3 0.3 0.1 0.1

F- 0.5 0.1 - - 0.75

NO; 0.02 0.02 0.02 0.1 0.08

NO3; - - 5 10 40

SO3- 69.12 53.76 192 230.4 100

IMpumeuanue. — He oOHapyxeH.

* Auanus npo6 nposesen corpynaukamu CO JIBTU JIBO PAH ¢ noMouibio nojieBol KoMIIEKTHOM J1a6opaTopuu Julst ONpe/eeHui
nokazaresieid kauectsa Boabl «HKB» (mpousBogurens 3A0 «Kpucmac+») (Meronamu ananusa Ha ocnoBe 'OCT 24902, TOCT

18309 u 1p.).

(cm. tabm. 2, 3). [IJIK mo Al mpeBbiieno B 12 pas; mo
Fe —B 8 pa3; mo NO; u Br —B 6 pa3; o Mn -85
pa3. Konnentpanust Zn (3-i kiacc OmacHOCTH) IO
BceM npobOam pasHa [1/J1K [8].

B ntone 2013 1 2014 rr. nojaeBbIMU METOAAMHM IIPO-
BE/ICH aHAJIN3 TaJOW BOJIbI, CTEKAIOLICH C MOJIUTOHOB
(Tabmn. 4). Ormeueno npesbimenus [1JIK: mo xemnesy
obmemMy (3a o6a roga) — 10 3 pas3; Mo HUTPUT-AHUOHY
(3a 2014 r.) u mo cynbdar-annony (3a 2014 r.) — 6o-
Jee yeM B 2 pasa.

[Tonydyenubie naHHBIE O KOHLEHTpAIMAX 3a-
TPSI3HSIONINX BEIIEeCTB JAlOT OCHOBaHWE TOBOPHUTH
0 CHE)KHOM OTBaJie KaK O MPOU3BOJICTBEHHOM 00hEeK-
Te, B pe3yJIbTare JesTeIbHOCTU KOTOPOTO 00pa3yroT-
¢4 3arpssHAmIMe BenlecTBa B npepbimaromux K
KOHIICHTpAIHsIX.

3arpﬂ3HeHHOCT]> IOYBbI U T'PYHTOB. I[J'I?I OLICHKH
U3MCHCHHA XUMHWYCCKOT'O CcOCTaBa U (1)I/I3I/IKO-XI/IMI/I-
YECKUX XAPAKTCPUCTHUK I'PYHTOB OCHOBAHUA IIOJIUTO-
Ha IIPOBEACHBI MOHUTOPHUHIOBBIC NUCCIICAOBAHUA. Ha

MEepPBOM 3Tare OBLTU OTOOPaHbl MPOOBI IPYHTOB MO-
JUTOHA-2, OMpPENEeIeHBl MapaMeTpbl TPaHyJIOMETpH-
YeCKOro COCTaBa, IM0Ka3areiau (PU3N4EeCcKOro cocros-
HUS TPYHTOB, X XHUMHUYCCKUH U MUKPOJIEMCHTHBIN
coctaB (Tabun. 5). AHaIUTHYECKHE PAOOTHI BHIMOIHE-
Hel B LIKIT 3K CO PAH «l'eonunamuxa u reoxpo-
Hosorusy, I. Upkyrcek [9—-11].

Mecma ombopa npob 6 paiione pacnonoxcenus
noaueona-2 (dama omoopa 16.05.2013 2.)

IIpo6a 1 otoOpana u3 BepxHero ropusonta (0—
10 cm); mpezacTaBieHa TPaBUITHO-TIECUAHBIM TPYH-
TOM, 00pa30BaBIIMMCS NOCJIE TasiHUsl CHEra B OTBa-
Jie, ¢ BKITIOUCHHEM PACTHTEIBHBIX OCTaTKOB BEPXHETO
MOYBEHHOTO FOPU30HTA, KOTOPBIN OH NEPEKPHIBAET.

IIpo6a 2 orobpana Hmwxke mpoObI | B TOM ke Oryp-
e (10-30 cm); npejcTaBicHa MIMHON C BKIIOYCHU-
€M TpaBHA.

IIpo6a 3. I'paBuiiHO-IECUaHBIA TPYHT C MOBEPX-
HOCTH CKJIaJJUPOBAHHOTO Ha IOJUIOHE CHera, oopa-
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Tabanna 5. [Tokazarenu cocTaBa ¥ CBOHCTB IPYHTOB MONUroHa-2"
EmkocTh IImotHOCTB
Bpems IInactuunOCTB .
Ne npo0sl T'ymyc, % KaTMOHHOI'O MUHEpaJIbHOI
pa3sMOKaHHs Ip 3
oOMeHa, MI-dKB YacTH, I/CM
IIpoba 1. 9 mMuH 4.5 10 3.3 2.52
ArperupoBaHHBIHI 40 cex
HIECOK
IIpoba 2. 11 Mun - - 9.2 2.51
ArpernpoBaHHBIN 55cex
CYTTITHOK
[Tpoba 4. 2 MUH 4.2 10 8.9 2.28
3anonHuTeNb 24 cex
Opexunu —
arperupOBAHHBIN
CYTTITHOK
[Tpoba 3. 1 gac npecsa (dactuibl 2—20 mm) — 15.2%
JpecBsiHblil TPYHT 30 muH cpelHe-kpynHonecuansie — 29.9%
(umeer KpynHomnecuansle — 22.6%
OTJINYUTEbHbIE ¢pakuus < 0.1 mm — 6.4%
ToKasaTesu)

" AHanuzbl Tpo6 ObUIH BHIIONHEHBI B JTAOOPaTOPHHU HHKeHepHOH reonorun U3K CO PAH.

30BABIIIUICS B pe3yNbTaTe BHIBO3a HA MOJUTOH CHETa
C MECUYAHO-TPABUHHOM CMECHIO OT MOACHIIKA JOPOT
B 3UMHMII Iepuo/i. MOITHOCTH CJIOS HAa MOBEPXHOCTHU
chera 0-25 cm. Mecto o6opa oOpa3a — HEeHTPab-
Has 9acTh MOJINUTOHA.

IIpoda 4 mnpencrTaBieHa TpPaBUIHO-TAJICYHBIM
IPYHTOM C CYTJIMHUCTBIM 3anonHuTenem. Touka oT6o-
pa HaXOAMTCs BHE NMPEAETIOB CKJIAJUPOBAHUS CHETa.
Ha mecte orGopa mpoObI MpOCIeKUBAIOTCS OCTATKU
THIPOTEXHUYECKUX COOPYXKEHHH. ECTh OCHOBaHUs
noJjaratb, 4To 3T0 (parMeHT 3a00JI04€HHON MOHMBI
pyubsi, pPycii0 KOTOPOTO CIUIAHMPOBAHO MPU MEJIHO-
patuBHBIX pabortax. [Ipoda oToGpana ¢ ryouns! 10—
30 cM OT MOBEPXHOCTH, MOJ MOYBEHHO-PACTUTEIb-
HBIM cJloeM. | pyHTOBBIE BOJIbI HAXOJATCS HA TITyOUHE
0—15 cm oT mOBEpXHOCTH.

ITpun 06paboTke MaHHBIX O HapaMeTrpax MHUKpO-
CTPYKTYpPBI U XHUMHYECKOM (TIOPO000pa3yromeM)
COCTaBe OTJIOKEHUIT MOJIMTOHA MCIIOIh30BaIACh MPO-
rpamMma KJiacTepHOro aHaiausa Q-Tuma, yCTaHOBIICH-
Has Ha ITepcoHaIbHOM KoMbioTepe B EXCEL-2003 [5].
I'paduk-nenaporpaMma mpeacTaBiseT coOoW rpyr-
NUpoBaHue (KIacTepu3annio) 0OBbEKTOB MO CTECTICHU
CXOJICTBA MEXJy HUMHU OTHOCHUTEIHHO aHAIU3HUpYe-
MBIX MPU3HAKOB. UeM 0oJIblle «EBKJIMIOBO PAacCTOSI-
HHUE», TEM MCHBIIE CTENEHb OJIU30CTH MEKIy 00pas-
[IaMU T10 3HA4YEHUSIM ITOKa3aTeseH.

I'pynnupoBanue 00pa3noB I'pPyHTOB MO Hapame-
TpaM MHKPOCTPYKTYPHl M BajJlOBOMY XHMHUYECKOMY
COCTaBy II0Ka3aJl0 CXOACTBO IPyHTa IOACTUIAIOLIE-

ro Topu3oHTa (mpoda 2) u rpyHTa BHE 30HBI CKIIQ/IH-
poBaHus cHera (mpo6a 4). 3To MO3BOJIIET TOBOPUTH
0 TOM, YTO MOKa3aTeJIu CBONCTB rpyHTa NpoOkI 2 xa-
PaKTEpHBI JUIsl TPYHTOB HA BCEH TUIOMIAN MTOJIUTOHA
W ]IS €CTECTBEHHBIX I'PYHTOB Ha JaHHOW TEPPUTO-
puu.

0O60cob6neHHOCTh TPOOKI 3 CBsi3aHAa ¢ TPUBHOCOM
I'PaBUIHO-TIECYaHOTO TPYHTA CO CHErOM, CBO3HUMBIM
HA IOJIMTOH C TOPOJCKOM TEPPUTOPHUH, H OTCBHIIKOMN
JIOPOTH, IPOXOISIIEH MO TTOJTUTOHY.

ITosrydeHHBIE JaHHBIE IO MUKPO3JIEMEHTHOMY CO-
ctaBy cpapHuBanuchk ¢ OAK wnu [1JIK s mous. Tak
KaK HOpPMaTHUBBI, JEHCTBYIONINE HA TeppUTOpHH PD,
YCTaHaBIMBAIOT AOMYCTHMbIC KOHUCHTPALHUU XUMHU-
YECKUX BEUIECTB B IIOYBE HE II0 BCEM DJIEMEHTaM,
TOJIBKO HEKOTOPBIE U3 HUX PACCMOTPEHBI B CpaBHE-
Huu ¢ [4, 12].

Ha puc. 5 mpencrapieHs! cofepxkaHus Onpeaess-
€MBIX MHKpO3JeMeHToB B npobax u ux OJK/TI/IK.
YcTaHOBICHO NpEBBIICHUE coaepkaHus Ni u As BO
Bcex mpobax (Hampumep, B mpode 4 Ni — B 3.3 pa3s;
As — B 4.8 pa3). B mpo0e 2 mpeBBIIICHO colepikaHne
V (8 1.1 pa3), Cu(s 1.2 paza), Zn (1.5 paza). [IpeBsI-
meHus conepkanus Pb Takxke oTMeueHsl B mpobax 2
u 4. Tak xak 1enbio paboTel HE OBITIO ONpECIICHNE
pa3mepa yuep0a, IPUINHEHHOTO TOYBaM KaK 00beK-
Ty OXpaHBI OKpyXxaromei cpexsi, Hopma OJK/TIJIK
B35ITa [0 CAMOMY JKECTKOMY BapHaHTy AJisl HAUMCHEe
YCTOHYMBBIX K 3arpsI3HEHUIO [TOYB.
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B Mpo6a 1 M IIpobda 2
B Ipo6a 3 [ Tpoda 4 —
Bl OJIK/TIJIK

ConeprkaHre MHKPOIIIEMEHTOB, MKT/MJT

Puc. 5. Cozepxanue MHKPOSJIEMEHTOB B I'PYHTax IOJMIOHA-2
n ux OAK/TIJK B nousax [4, 12]. Ananu3sl BeiroaHens! B LIKIT
N3K CO PAH meromoM peHTTreHO(IyOpPECLEHTHOTO aHaln3a
(ananutuk Hltensmax C. I1.).

Pe3ynbrarsl aHanM3a IPyHTOB NOATBEPKIAIOT BbI-
BOJl O TOM, YTO CHE)KHbIE IOJUTOHBI IIPEICTABISAIOT
co0oif omacHble AN TOPOACKON cpeabl OOBEKTHI,
B pe3ynbTare (yHKIMOHUPOBAHUS KOTOPBIX HaKa-
IIJIMBAIOTCS 3arPsA3HSIONINE BEIECTBa.

Huorcenepno-zeonozuyeckue nocieocmeus. Cxia-
JUPOBAaHUE CHETA B MPEAENIaxX TOPOACKON 3aCTPONKH
MPUBOIUT K PA3BUTHIO CICIYIONINX OMACHBIX DK30-
TeHHBIX reonorndeckux mporeccos (OBI'TI):

— MOATOTICHUE TOPOACKON TePPUTOPUN U MH(Ppa-
CTPYKTYpBI IOJ36MHBIMH BOJIaMH, BHI3BAHHOE ITOb-
€MOM ypOBHS TPYHTOBBIX BOJI IPH TAsTHUN CHEKHOTO
HOJIUTOHA;

— pa3BUTHC Ha MOATOIJICHHBIX TEPPUTOPHIX CY(D-
¢dho3um, KoTOpas MPUBOIUT K MPOCATKaM TPYHTOB
YIMYHOUN ceTH, aedopMannu QyHIAaMEHTOB 37aHUN
7 COOPYKEHUM;

— 3a00Ma4nBaHUe TOPOJICKON TEPPUTOPHUH BCIEI-
CTBUE TOATOIUICHHUS TPYHTOBBIMH BOJAMHU U BBIXO-
JIOM UX Ha THEBHYIO TIOBEPXHOCTE;

— YBCJIMYCHUC MHTCHCUBHOCTU 5PO3HMOHHBIX ITPO-
LIECCOB B pycClIaX BOJOTOKOB, MPOTEKAIOLIUX 4Yepe3
TEJIO MOJIUTOHA, JIM00 Ha BOJIOTOKAX, B KOTOPHIE TPO-
HCXOIUT cOPOC TATBIX BOJ, 332 CUCT YBEIUUYCHUS 00b-
CMOB U CKOPOCTCH CTOKA;

— TIOBBINIICHHWE YPOBHS TPYHTOBBIX BOJ B pailoHE
CKJIQJIMPOBAHUS CHETa MOXKET MIPUBECTH K Pa3KmKe-
HUIO TPYHTOB, a ¢ y4eTOM 7—9-0amibHOM celcMuu-
HocTH Tepputopun I. KOxxHO-CaxanmuHCK — 1axe npu
HEOOJIBIINX 3eMJICTPACEHUSX BBI3BATH pa3pylleHUe
3MaHUN U COOPYKEHUU, HAXOASIIUXCS B 30HE BO3-
JEWCTBUSI CHEKHBIX TTOJIUTOHOB;

— pa3sBUTHUC HA IMOATOIICHHBIX TCPPUTOPHUAX ITPO-
HEeCCOB MOPO3HOTO IIY4YCHH:A, KOTOPbLIC IIPUBOIAT

JIOBKMHA wu ap.

K gAedopManusaM YIUYHBIX MOKPBITUNA U (yHIaMeH-
TOB 3aHUMH.

Takum o0Opa3zoMm, 00yCTPOHCTBO CHEKHBIX IOJH-
FOHOB Ha HEOOOPYJOBaHHBIX IUIONIAJIKAX B uepTe
ropojia yBEJIMYHMBACT PUCKU BO3HUKHOBEHHUS 4pE3-
BBIYAWHBIX cUTyanuil oT aktuBuzauuu ODTTI [14].
[Ipunsitre pernieHus: O OOYCTPONCTBY CHEXHBIX
MOJINTOHOB JOJKHO TIPENBAPATHCS HHKEHEPHO-TEO-
JIOTUYECKUMH H3BICKAHUSIMH Ha IUIONIAJIKE CTPOU-
TENbCTBA, C OIICHKONH HHXKECHEPHO-TCOJIOTHYECKHX
YCIIOBUH M pEKOMCHIAIIUSAMHU T10 3aIIUTE OT Pa3BUTHUS
OOTI'll Ha JaHHOHW TEPPUTOPHH.

BbIBO/IbI

BeimoHeHHBIE  MCCIIEIOBAHMS IMOKa3ajH, YTO
npu 00OPYIOBAaHUU CHEXHBIX IMOJUTOHOB HE OBLIH
BBINOJIHEHBI TIPUPOIOOXPAHHBIE MEPONpPHATHUS: HE
c/iefaHa THAPOU3OISIMS OCHOBAHUS IOJIUIOHOB, HE
NpOM3BE/ICHA 00BATOBKA MOJUTOHOB, OTCYTCTBOBAIH
COOPYXEHHA IJIsI OUUCTKH TaJIbIX BOJ. Bonee TOTO,
C MOJINTOHA-2, PacHoyioKeHHoro B moiime p. Cycys,
3arpsi3HEHHBIE TaJlbIe BOIBI U3 TeJla CHEKHOTO TTOJH-
TOHa NOCTYyIIaJIk 4€PE3 MCHI’IOp&TI’IBHHfI KaHaJI HCIIO-
CPEICTBEHHO B PEKYy.

CrnenctBueM OTCYTCTBHUSI MEP MO CHUKCHHUIO aH-
TPOIIOTEHHOTO BO3JEUCTBHSl OT CHEXKHBIX IOJIUTO-
HOB CTaJl0 3arpsi3HEHHE OKpy)Karouied cpensl. 3a-
¢ukcupoBansl npebimenne ypoBHs [IJK B Tanoit
Boze o NO3, Br-, SO, Al, Fe, Mn u npesbliuienne
OAK/ITJIK B mouse 1o Ni, As, V, Cu, Zn.

Kak moka3biBatOT HaOJIOJASHUSI, CTOJb MOIIHOC
AHTPOTIOTEHHOE CHEXHO-JIEJJOBOE 00pa30BaHUE B Te-
YeHHE TEIJIOTO TMEepHoJa OKOHYATeIbHO HE CTauBa-
€T, ¥ Ha ero MEeCTe BO3MOXKHO 00pa3oBaHue ydacTKa
MHOTOJIETHEMEP3JIBIX IMOPOJI, YTO HE XapaKTEPHO IS
tora o. Caxanud [15].

HckyccTBeHHOE CO3TaHWE MHOTOJCTHEMEP3IIBIX
MOPOJl MPUBOAUT K M3MEHEHHIO WHKEHEPHO-TEO0JIO-
THYEeCKUX YCJIOBHH Ha ydacTKaX HMX pa3MeIIeHHS,
Pa3BUTHIO IPOIECCOB 3a00TaYNBAHUSA U U30BITOUHO-
ro o0BogHeHus1. CknaaupoBaHUE CBO3UMOIO BMECTE
CO CHErOM CMETa C TOPOACKHX YJIHIl, B TOM YHCIIE
u Qusnueckoro mycopa (MakeToB U Ap.), MPUBOIUT
K U3MEHEHUIO TPaHyJIOMETPUIECKOr0 cocTaBa U (hu-
3UYEeCKUX (HampuMep, (QUIBTPAlMOHHBIX) CBOWMCTB
IPYHTOB TeJla MOJMIOHA M K HAKOIJICHUIO B HUX XH-
MHUYCCKUX 3arpsi3HSIONIUX KOMIIOHECHTOB. 30Ha 3a-
TPSI3HEHUS YBEINIMBACTCS C KaXKIBIM TOJIOM.

,HJ'IH YMEHBIICHUS HETaTUBHOTI'O BO3JEMCTBUS Ha
OKPYXKaIIIYO CpeAy U OITUMU3AINU 3aTpaT HA BbI-
BO3 CHETra € TOPOACKHUX YIIHIL HeOGXO,Z[I/IMO IpoOBECTHU
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I'EOSKOJIOTUYECKHUE ITPOBJIEMbI VHACTKOB

BBIOOp TEPPUTOPHUM, NPUTOAHON I pa3sMeleHUs
CHEXXHBIX TOJUTOHOB B IIpefiesaX TOPOJICKON YepThl.
Ha BpIOpaHHBIX MIOLIaJKaX B MPEIIBEPUH 3UMHETO
ce30Ha HEOOXOIUMO BBIMOJHUTH MEPONPUATHS TI0
CHIDKCHUIO aHTPOTIOIGHHON HArpy3kum Ha OKpYKa-
IOIYI0 MPUPOAHYIO CPEAy: THAPOU3O0JSLHI0O OCHO-
BaHUsl TOJIWIOHA C TNPUMCHCHHEM COBPEMEHHBIX
M30JUPYOIIUX MaTepHanoB (reoMeMOpaHsl U T.1.);
00BaJIOBKY MeCTa CKIAQIHPOBAHUS 3arpsi3HEHHBIX
CHEXXHBIX MacC I YMEHBIICHUS HETaTHBHOTO BO3-
JeicTBUS Ha BOIHBIE O0BEKTHI; 000pYIOBAaTh Opra-
HU30BAaHHBIA CTOK TalBIX BOJ, 0Opa3yIOMINXCS TpU
TassHUM CHEra co cOpPOCOM B CHCTEMY TOPOJCKOM
KaHaIu3anuu, Judo o0OpyaoBaTh CHCTEMY cOpoca
BOJIBI C TTOJINTOHA OYUCTHBIMU COOPYKCHHUSIMH.
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GEOECOLOGICAL PROBLEMS OF SNOW-DISPOSAL AREAS
IN CITIES (BY THE EXAMPLE OF YUZHNO-SAKHALINSK)
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**Institute of the Earth’s Crust, Siberian Division, Russian Academy of Sciences, ul. Lermontova 128,
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This paper presents data on the amount of snow accumulated in the landfills in Yuzhno-Sakhalinsk, as
well as on the chemical composition and physicochemical characteristics of landfill surface soils, and
chemical indicators of melt water from the landfill body. The systematic removal of snow from the city
streets and its storage at the disposal sites has formed anthropogenic firn basins, which are not typical
of the Southern Sakhalin. One of the difficult geological and environmental problems is the selection of
snow disposal areas. At present, this problem is not adequately solved.

The snow amount accumulated within the disposal sites of Yuzhno-Sakhalinsk was calculated by
measuring areas occupied by landfills. The snow volume exceeded 1,5 million m? over the observation
period (2010-2015). Snow melting affects significantly the composition and physicochemical properties
of soils on landfill surface; and the change in moisture and the degree of water saturation of soil strata
reduces their strength properties. In addition, contaminated water from the landfill flows into nearby river

system, producing a hazardous impact on the biota.

The polluting elements in snow samples were determined by the atomic emission spectrometry with
inductively coupled plasma in the Laboratory of analytical chemistry, Far East Geological Institute,
Far East Division RAS (Vladivostok, Russia); and the anion-cation composition of melt water was
determined by ion chromatography. As a result, it was found that in samples from the landfill meltwater
the permissible level of pollution was exceeded for four ingredients of the fourth hazard class (NH*", Al,
Fe, Mn); whereas the maximum permissible concentration for Fe and Mn was exceeded by 8 and 5 times,

respectively.

Since the landfill base has no waterproofing over the entire area, and the melted water is not collected
and purified, contaminants penetrate into the soil and underlying ground layers. The study was carried
out on the chemical composition and trace element content at soil test site, as well as on the particle-size
composition and physical properties of soils. The facilities of Center for Geodynamics and Geochronology
at the Institute of the Earth’s Crust SB RAS, Irkutsk, Russia were used for this study. The monitoring
of the soil base landfill is required for assessing the changes in the chemical composition and physical-

chemical characteristics.

Keywords: anthropogenic firn basins, geoecology, snow contamination, snow disposal area, Yuzhno-

Sakhalinsk.
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