VIIK 553.6+553.7

A. [DK. HYP

l'eonoro-pa3sBeaoyHbii hakynbTeT, acnupaHT kadezps

rugporeonoruy u VIH)KeHepHOVI reonornu

HCIIOJIB3OBAHHNE YHMIEHHOIO MOOETHPOBAHUA
I OHEHKH OKCIUVIYATAITMOHHBIX 3AITACOB
- INOA3EMHBIX BOO
MECTOPOXKIEHHUA TOCHEHCKOE»

MpencTaeneHa rvporeonormyeckas XxapakTepucTuka MeCTOPOXAEHUSt Nop3eMHbIX Bop «ToCHEH-
cKoe». PaccMaTpuBaloTes reoniorieckas CTpYKTYpa, ruapoXMMeckiue U rMapOreonornyeckue yerioBus Me-
CTOPOXAEHMS, NOAXOAB! K OLIEHKe 1 NMPOTHO3aM 3KCMNyaTalMOHHbIX 3aMacoB NOA3EMHbIX BOA YWGHEHHBIM
MOAENMPOBaHIEM C noMowbio nporpammsl Modflow. HecmoTps Ha 1o, 4To B pesynbTare MogenupoBaHus
3anachi Nog3emMHbIx 8og o6bemom 8600 m3/cyT. obecnedeHbl Ha BeCh MPOEKTUDYEMbIN fIEPVOS BpEMEHH, pe-
KOMEHOYETCS MPOJOIMKEHUE TMAPOreonornieckx HabrigeHui mectopoxaerui. Heobxogvmo nocTponTb
MHOTOCNOMHYIO YMCTIEHHYIO MOLENTb NSt onpeaeneHus Tex (akTopos, KOTOPbIE HE YYWTLIBANMCH B Tpes-
CTaBTIEHHOR MOLIBIN.

«Tosnenskoye» underground water deposit hydrogeological characteristics are represented. Examined
are geologica! structure, the abovementioned water deposit hydrochemical and hydrogeological conditions as
well as underground water reserves evaluation and exploitation forecasting approaches by means of
numerical modelling using Modflow program. As a result of modelling the underground water reserves in
total 8600 m3 per 24-hour period volume are guaranteed for the projected period of time, nevertheless the
continuation of hydrogeological observations of this deposit is recommended. Multilayered numerical model

for determination of factors not taken into consideration in the presented model is to be plotted.

TocHEHCKOE MECTOPOXKAECHUE TMOJ3EMHbIX
BOJI PacCIUIONEHO Ha paccTosHHM 50-56 kM K
toro-eoctoky ot Cankr-IletepOypra. Penbed
pationa r.TocHo npencraBnsier coboit cnabo-
BOJIHUCTYIO PAaBHUHY € aOCOMIOTHBIMHM OTMET-
KamH B nipeznenax 30-35 M, K 10Ty 4 K 3araay ot
ropoackod yepTsl abCOMOTHBIE OTMETKH BO3-
pacrator go 40wm. [lmomane BomocGopa
p-Tocho mo r.TocHo cocragaster 1300 km,
CpelHMH YKIOH TOBEPXHOCTHEIX BOJ paBeH
0,00049. HauGonee Hu3Kue ypOBHU OTMEYAOT-
Csl BO BpEMs JIETHEH M 3UMHEH MEXEHH: OTMET-
KM JIETHEH MeXEHHM paBHBI MIPUMEPHO 25,56 M,
a 3uMmHedl 25,76 m. MHoroneTHuil cpeaHHi
pacxon p.TocHo B patione r.TocHO cocTaBiser
8,94 M’/c.

Knumar paiiona nepexonHblH OT KOHTH-
HEHTANILHOTO K MOPCKOMY, XapaKTepH3yeTcs
TEIUTBIM JIOXIJIMBBIM JIETOM H YMEPEHHO XO-
nofiHOM 3umoit [2]. Cpeanas Temneparypa a0c-
THraer 3umol — 6,5-9,8 °C, nerom 14,6-17,2 °C.
CpenHeronopoe KONMYECTBO OCAAKOB MpUMEp-
HO 600 MM. Cpenusst romoBasi OTHOCHTENbHAS
BIIAXHOCTH Bo3nyxa 75-82 %. Ilpeobnajganue

OCaJXOB HaJl MCIIapeHHeM cosfaeT Oiaronpu-
SITHBIE YCAOBHS JJsl MUTaHUSA TOBEPXHOCTHBIX
M TNOA3eMHbIX BOA. MaKCHMMyM HCIapeHHi
MPUXOAMUTCS Ha HIOHB-aBryCT, MOATOMY B
JeTHUH NepUOA OCaJKM MOYTH HE NPUHUMAIOT
y4yacTde B TNHTaHWUM TOA3eMHBIX Box. [lura-
HME pPeK M 03ep IPOUCXOJUT B OCHOBHOM
3a CYeT TalbiX CHEroBHIX BoJ. Temmeparypa
Boabl kKosiebnetcs ot 20,2 mo 27,3 °C. Yceno-
BUS CTOKA W TIMT@HWsl DPEK H3MEHSIOTCS B
3aBUCHMOCTH OT ocobeHHocTell penbeda, 3au-
NIEHHOCTH, 3a00JOYEHHOCTH, COCTaBa TOPHBIX
NOPoA U 1p.

Teppuropuss onuchiBaeMoro pakoHa pac-
MoNoXKeHa Ha ceBepo-3amaje Pycckoit mnat-
bopmMet  [2,4]. 3mecr Ha  apxeiicko-
NPOTEPO30MCKOM KPHCTaLTHUeCKOM (yHAaMeH-
TE 3aeraeT KOMIUIEKC OCaJlouHbIx obpasoBaHHH
BEPXHEro MpoTepo30s, Maie030s U KaHHO304.
OcajiouHble TTOPO/IBI 3AJIErat0T MOHOK/IMHANBHO.
Iopone!l apxeHCKO-NPOTEPO30HCKOro BO3pacTta
npeacTaBieHsl METaMOpPPUYECKMMH UM MHTPY-
3UBHBIMM NopoaaMu. [ TyOuHa 3ajieraHus Kpu-
crajuimueckoro ¢ynnamesta 600 m u Oonee.
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Oca04HbIH 4eX0J1 NMPeACTaRIeH KeMOPHHCKIMHU,
OPJOBHKCKMMH, JEBOHCKUMH M UYETBEPTHUHBIMH
otnoxkeHwsiMy. KemOpuiickue OTIOXKEHHA Ha
paccMaTpUBaeMol TEPPUTOPUM PACIIPOCTpaHe-
Hbl moBceMecTHO. HikHuit oTnen kemOpuii-
CKMX OTJIOCHHUI NpPEeACTaBACH CBETIO-CEPHIMHU
TOHKO- M MEJIKO3EPHHUCTHIMM [eCYaHWKaMU U
aJeBpOIATAMY, [IE€pecIauBaroIluecs ¢ IIpo-
CNOSIMH  3€JIEHOBATO-CEPhIX APTUITUTONOR00-
HEIX T/IUH, Bbllle ogHooOpa3zHo# Tonmeit 3ase-
rarT «CHHHUE» FAMHbL. MOIIHOCTH TNTUH CO-
cranasger 110-130 m.

OTN0XEHUS] OpIOBHKZ MEPEKPHIBAIOT
KeMOpHHCKHE OTJIOKEHUS! U LIUPOKO pacrpo-
CTpaHeHH K IOTy OT [JIMHTa B IIpedenax opHo-
BUKCKOTO MIaTo. BBIXOABI 3THX OTIIOXKCHHIMA
BCTPEYAOTCS B JIOJMHAX PeK M B YCTYTE TJIHH-
Ta. HWKHEOPIOBHUKCKME OTIOXKEHHUS CJIAraroT
000/10BEIC NECKH U NECYaHUKH U JUKTHOHEMO-
BBIC CNAHLBI MOIUHOCTHIO A0 25 M. Cpennuit
OTAET WMEET IIMPOKOE PpACHpPOCTPaHCHUE U
CJIOKEH CepbIMH C 3€TICHOBATHIM OTTEHKOM,
YaCTO [SITHUCTBIMH MEIKO- WM CPEeJHE3EPHHU-
CTBIMU TUIOTHBIMH, MECTaMH KaBEPHO3ZHBIMHU
JOJIOMUTH3UPOBaHHBIMY M3BECTHSAKAMH C TIPO-
CJIOSIMH JIOJIOMUTOB, Mepreei 1 riiMH MOUIHO-
CTBIO 10 15 M4 :

JIeBOHCKHE OTJIONEHUS PaclIpOCTPAHEHBI K
10Ty OT IVIMHTA U MPeJCcTaBICHbI OTAOKEHUSAMHU
CpeiHero OT/[esNa, 3ajJeraloT Ha pa3MBITOHM Io-
BEPXHOCTH OPAOBUKCKMX OTJIOXEHHS M mepe-
KPBITHI JTMIIb YETBEPTUYHEIMH 0Opa3oBaHUSIMH.
OTAOXKeHU TIPEACTaBICHBI CEPhIMH, OJieHO-
PO30BBIMM M JKEJTOBAaTO-PO30OBBIMH TIOJIOCHA-
TBIMH MEPreNisiMM U [JIMHAMH, JOJIOMUTU3HUPO-
BaHHBIMHM U3BECTHAKAMH M ZOJOMHUTaMu. Briine
OHM CMEHSIOTCS KPacHOLIBETHBIMU MECKaMH U
c;1a001LEMEHTHPOBAHHBIMH NIECYAHUKAMHU C T1PO-
CIIOSMH  al€BPUTOB, aJE€BPOJIMTOB W  TJIHMH.
MomuHocTts oTnoxeHu# 10 40 M. YerrepTuinsie
OTJIOXKEHUs B PacCMAaTpUBaEMOM paiioHe pa3BH-
THI NOBCeMECTHO. OHM CIUIOIIHBIM YEXJIOM [ie-
pexpeiBaioT Oonee apeBHYE 0Opa3oBaHus U OT-
CYTCTBYIOT JIMLIb B IOJIMHAX HEKOTOPBIX PEK U B
yctyne ravaTa. [loutn Bce oTnoXKeHMS 4YeTBep-
THYHOTO BO3pacTa NPUCYTCTBYIOT B JaHHOM
paiioHe: JIEJHUKOBBIE, O3CPHO-JIEAHUKOBBIE, OO~
JIOTHBIE, ANIIOBUAbHBIE, TEXHOTCHHBIE U CO-
BPEMEHHOE 3B€HO. MOIHOCT 3TUX OTMIOXKEHHMH
konebrercs ot 20 1o 55 m.
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Bonapl ONUCHIBAEMON TEPPUTOPUM OTHO-
catest K JIeHUHIpasicKoMy apTe3sHaHcKoMy Gac-
ceiiny [1-3]. Iloa3eMHBie BOABI YETBEPTHUHBIX .
OTNOXEHHI BCTPEUYEHBl BO BCEX NCHETHMHYECKMX
pa3sHOCTAX 4YETBEPTHYHBIX OTnOXeHHH. Kowm-
wieke OONOTHBIX OTIOXKEHUH npejacTasieH
ToppoM pa3nUYHONW CTENEHW pa3IOKEHHMS.
MomutHocth TOpdaHUKOB H3MeHseTes oT 0,2 o
3,0 M. YpoBeHb BOABI B KOMILIEKCE pacliojiara-
etcs Ha royoune 0-0,5 M. O3epHO-TeTHUKOBbIE
OTJIOXKEHNS HUMEIOT PasiM4yHOE pacrpocTpaHe-
HHe. BojoBMemaOmWUMH NOPOJaMHU SIBISIOTCS
NeCKU pa3IMYHOTO IpaHyJIOMETPHUYECKOTO CO-
cTaBa. Boapl mpeuMyniecTBEHHO OE€3HANOPHEIE,
OHM sABASIOTCA OCHOBHBIM HMCTOYHMKOM BOJO-
cHa0KEHUsI HACENIEHHBIX MMyHKTOB. Bogs! cpen-
HEro JEeBOHa TPELIMHHO-IUIaCTOBEIC, YAEIbHEIM
nebur cxkBaxxuH He npesbimaer 0.3 a/c u B
cpeanem pased 0,1-0,15 n/c. ITo croemy xumu-
YEeCKOMY COCTaBy BOJBI NpECHBIE, YMEPeHHO
KECTKHE, NMPEUMYHIECTBCHHO THAPOKapOOHaT-
Hble MarsveBo-KanblueBble. Ilutanue ropu-.
30HTa TNPOMCXOJUT 3a CYET aTMOchepHHIX
OCa/IKOB, a TAKXKe MyTEM MOATOKA HAMOPHBIX
BOJI M3 HIDKEJIEXKAIEro OpAOBHKCKOro Kapbo-
HaTHOro KoMIlIeKkca. ['Opu3OHT apeHupyeTcs
nosuHamu pex Moxopsl, Tocuel, CabnuHku.
OKcIUtyatauMsa BOJA, JAHHBIX OTJIOXEHUH orpa-
HU4eHa. Ha pasBemaHHON mniowaad OpaOBHK-
CKOTrO TOPU30HTa B IOr0-BOCTOYHOM HaripaBJe-
HHUH YCTaHOBJEHO yBeAMUEeHHE obuei MuHepa-
nuzamu Bod. [lo XMMHYecKOMy COCTaBy 3TO
NPEUMYIIIECTBEHHO XJOPUAHO-HATPUEBHIE BO-
Jibl, & BOJBI ¢ MUHEpanu3anueit no 0,6 r/a rua-
pokapOOoHaTHO-XJIOpUAHO-HaTpueBble. Obmias
KeCcTKOCTL oT 2 70 5,8 Mr-okB/n. OrMeuaercs
HECKOJILKO MOBBILIEHHOE COJep)KaHHE JKeJe3a —
0,9-2,6 mr/n. CopepxaHue pPajMOaKTHUBHBIX
3JIEMEHTOB U MHWKPOKOMIIOHEHTOB HE INpPEBHI-
maeT caHMTapHBIX HOpM. B Gaktepmonoruye-
CKOM OTHOIIEHWH BOJBI 310POBBIE — KONU-TUTP
6onee 333. B npasoGepexxnoit yactu r.TocHo
BOJIbl OPIOBHKCKOIO FOPU3OHTa UMEIOT MHHeE-
panu3aumio cBhime 1 r/a.

Kem6po-opaoBUKCKHI BOZOHOCHBIH KOM-
nexe oObeANHIET pa3HOBO3pacTHEIE MeCYaHo-
TJIMHUCTBIE TIOPOABI: TMHUPUTACKHI TOPU3OHT
HIDKHEr0 KeMmOpusl, THUCKpPECKH TOpU3OHT
cpeaHero kemOpus (TocHeHCKas cBura), 00o0-
NIOBBIE TIECHUAHMKM TAKEPOPTCKOT0 TOPH30HTA
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HIKHETO OpAoBHKa. Boabl MopoBo-TpelyHHO-
[IaCTOBBIE, HAIOPHBIE, THAPOKapOOHATHEIE
MarHHeBO-KajiueBple. B OTAENABHBIX pOJHHMKAX
B0 [JIMHTA HaGJIFONAeTCs MOBbILIEHHAs pa-
JMOAKTHBHOCTh, O0YCIOBICHHAS BbIlIE/IaYMBa-
aueM IHKTHOHEMOBBIX cJaHUeB. Mecrtamu B
pOIHHMKAX COJCPXKHUTCS TMOBBIMIEHHOE KOJHYe-
¢TBO kese3a. [TuTaHue KOMIUIeKca NMPOUCXOANT
33 cueT BOJ, ITOCTYMAIOMIMX M3 BRIIIEIEKAIErO
OpJIOBMKCKOro Komruiekca. JIpeHupyercs oH
FTMHTOM M FIYOOKMMH JOJMHaMH KPYITHBIX
pex. PexuM BOJ KOMILIEKCA OT/IHYAETCs I10-
CTOSHCTBOM, 33 HCKIIOUEHWEM MPHITUHTOBOM
[OJIOCHl, TAE TOJNOBas aMIUIMTyda KojeOaHuit
YpOBHSA MPEBHIUACT 2 M, K IOTY OT TJIMHTA am-
nuTyaa kosjeGaHuil ypOBHS HE NpPEBBILIAET
0,5M. Kak HMCTOYHHMK BOIOCHAOGXKEHMS BOJIBI
keMOpO-OpAOBUKCKOTO KOMILIEKCa HanboJib-
iee 3HaYeHHe UMEIOT B MPUTITMHTOBOM nonoce,
TZie BRILIENENAMMUE OPJOBUKCKIE U3BECTHSIKY B
3HAYMTE/IPHOW Mepe IPEHUPOBAHEI.

MoIenH 3ajaHel yciosusa Ipoma. Ha nepeom
JTale MOJEIMPOBAUs pelagack SHUTHO3HAas
(o6partnas) 3agava.

Hanee GBINM NPOBEAEHBI PacyeThl OCHOB-
HOM IIPOTHO3HOH 3afaud, KOTOPBIC MOKa3alu,
YTO OSKCIUTyaTAMOHHBIC 3aIachl MOA3EMHBIX
Boa o6peMoM 8600 m>/cyT. sBmsOTCS 0becre-
YE€HHBIMU Ha BECH NEPHOJ BOAONIOTPEOIEHUS.

[octpoenHas uucnennas mozaens Tpebyet
J0pabOTKH B HAMPABJICHUW YYeTa CIEAYIOUIUX
(axTopoB:

1) HecoBepiueHCTBO
CKBayKHH;

2) HEpaBHOMEPHOCTh HMHQUILTPAIIMOHHO-
ro NUTAHUS;

3) yueT B3aMMOACHCTBHA TOBEPXHOCTHEIX
¥ [TOJI3€MHBIX BO;

4) noaTAruBaHUEe HEKOHIHIIMOHHBIX BOJ
M3 HIDKENIEXKAIIMX BOJAOHOCHBIX TOPH30HTOB;

B Hacrosiiee Bpemst Hamu paspaboTaHa
fonee cnoXHasg TpeXMepHas YHUCIEHHAs MoO-

IKCIUTyaTallHOHHBIX

JI19 OUEHKHM 3KCIUIyaTallMOHHBIX 3ara-

\_cOB GbLIO NMPUMEHEHO YHCIEHHOE MOJEIMPO-
>\ BaHHE [1,3]. OcHoBHOH 3KCHITyaTHpyIOLWit
“gropmom (KeMOpO-OpJIOBUKCKHIA) CXEMaTH3U-
O\ pyetcsl KaK HanopHBIM, CPaBHHUTENLHO OJHO-
N pOAHBIN, HEOTPAHWYEHHBINH U H30JIMPOBaHHBI.
NG MopenupoBaHue HpPOBOAWIOCH C TIO-
Moleio nporpamMMel PM. Mogene 6wisa npen-
CTaBjicHa OJHUM CJoeM. 3ajada pelanack B
HaNIOpHOM, CTalMOHApHOHW TocTaHoBKe. Mc-
XOJHbIE HaHHBIE AN Mopeau: ko3ddguiueHt
dunpTpauuy pasen 10 M%/CyT., Ha rpaHHuAx

ACJIb, Ha KOTOpOﬁ ClcjiaHa TIIOTIbITKA Y4YCCTh
NEPEUYUC/ICHHBIC BBIIIEC (l)aKTOpr.
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