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OueHka 3anacoe u ucrosib3oeaHue
OpeHaXXHbiIXx M003eMHbIX 800 Mpu
pa3pabomke MecmopoxoeHuu
MeEPObIX MNOME3HbIX UCKONnaembiX



[lpeHaxHble Nnoa3eMHbl BOAbI B
HOPMaTUBHbIX JOKYMEHTaX

Knaccudcgukauma sanacoB n NPOrHO3HbIX PeCypcoB NMUTbLEBLIX,
TeXHUYECKUX U MUHepanbHbIX Nnoa3eMHbiX Boa ot 2007 roaa HE
COAOEPXWUT noHATUA «ApeHaXHble BOAbI»

B MeTtoau4yeckux pekomeHgaumax no npumeHeHuto Knaccudpukauum
2007 r. noacueT 3anacoB NpeaycMOTPEH ANA Yy4acTKOB HeAap,
npenocTaBneHHbIX B NONb30BaHMe ANA A00bLIYU NOMEe3HbIX
UCKOoMNaeMbIiX, CONPOBOXAAaeMOUN U3BJIEYEHUEM [IPEeHaXHbIX BOA,
KOTOpPbI€ MOTyT UCMOMb30BaTLCA B Ka4eCTBe NUTbLEBbLIX UMK
TeXHU4YECKUX BOA,

Knaccudgukayma akcnmnyatayMoHHbIX 3anacoB U NPOrHO3HbIX
pecypcoB 1997 rona BKITHOYAJIA noHaTUe «aApeHaXHble BOAbLI».
NpumeHeHue Knaccudumkaumm onpenensanocb yTBepPXAeHHbIMU
MEeTOANYECKMMMU YKa3aHUAMMN.

MeToanyeckue pekoMmeHaauMm no oueHKe 3KcnnyatauMoOHHbIX
3anacoB NOA3eMHbIX APeHaXHbIX BOA MECTOPOXAEeHUN TBepAbIX
nones3HbIX UcKkonaembix, 1992 r.



OCHOBHbIE TUMNblI MECTOPOXAEHUN APEHAXHbIX

noAaseMHbIX BoA No ycnoBuaM oopMUpoBaHMA 3anacoB
(METOAUWHECKUE PEKOMEHAOALIUN)

| MecTopoxaeHna B MHOrOCrouHOW TonLe | -A MecTopoxaeHnsa B LEHTparibHOM
apTe3naHckmx 6accenHos YacTn apTe3maHCcKux baccenHoB

|-B  MecTopoxaeHunsa B KpaeBoUu YacTu
apTesnaHckux baccenHos, B
MEXIOpHbIX BNagmHax

I MGCTOpO)K,EI,eHVIFI B TPELLMHOBATbIX 3aKapcToBaHHbIX I -A MeCTOpO)K,EI,eHMFI, He CBA3aHHbIE C
Kap6OHaTHbIX nopoaax CKrjiag4vaTbiX obnacTten NMNOoBEPXHOCTHbLIMU BOAAMM

Il -6 MecTopoxaeHusi, CBi3aHHbIE C
NOBEPXHOCTHbLIMW BOAAMM

[l MecTopoXaeHus B MaccmBax TPELLMHOBATLIX, [I1 -A MecTopoXaeHusi, He CBA3aHHbIE C
MarMaTu4eckux n metamopduyeckmx nopos LWnNTos, NOBEPXHOCTHbLIMW BOAaMW
reoCUHKIMHanbHbIX obrnacTen

IV MecTtopoxaeHusi B MaccnBax pUTMUYHO IV -A MecTtopoxaeHusi, He CBsi3aHHbIe C
nepecnanBarLLNXCs NMMTUPULNPOBAHHbLIX NOPOL, NOBEPXHOCTHbLIMW BOAaMM

KpaeBbIX I'IpOFl/I6OB, MyIiba

IV -B MecTtopoxaeHusi, CBA3aHHbIE C
NOBEPXHOCTHLIMW BOAAMM
V MecTopoXaeHns B pbIXNbIX OTNIOXEHUSX PEYHbIX
OOSVH
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OCHOBHOM 3KCNyaTUpyembld TFOPU3OHT — anbb-CEHOMaHCKUM, CIIOXKEH MESIKO- U
CpedHe3epHUCTbIMM neckamu. Ha 6onblien 4Yactu TEpPUTOPUN NEPEKPLIT TYPOH-
KOHbSAAKCKMMM N3BECTHAKAMM N Meprensamu. Ha Bogopasgenax MenoBble OTNOXEHUS
NepeKpbITbl NaneoreHoBbIMU MMUHaAMN U OPYTMMU MEe30KaNHO30MCKUMWN OTITOXKEHUAMMN,
B pycne p.Ockon BbIXOOUT Ha MOBEpxXHOCTb. [loactunaerca topckumn rnmHamun. B
npegenax MecTtopoXXgeHUa MOLHOCTb ropusoHTa 20-25 m.



KPUTEPUWU oTHeceHua mecTopoxaeHUN
I'IOE_I3_EMHbIX BOE K rpynnam CrnoXHocTu
(METOOAUYECKU K?IO MEHTbI K3 N0
NMPUMEHEHUIO KIIACCUDPUKALIUWN):

PekomeHpauum Kk Knaccudukauum 2007

¢ XapaKkTep 3aJi€eranus 1 CTPOCHUSA BOAOHOCHBIX TOPU30HTOB
IMCPEKPLIBAOIINUX U MMOACTHUIAOIINHUX IIJIACTOB

¢ U3MEHYUBOCTH MOIIHOCTE! U (PUILTPALMOHHBIX CBOMCTB

® CJIOKHOCTh I'H/IPOTe0OXUMHUYeCKOl 00CTAaHOBKH

® CJI0KHOCTD IKO0JOTHY€CKOM M BOAOXO03SIICTBEHHOM 00CTAHOBKH U
TOPHO-Te0JIOrHYeCKUX YCJIOBUHI

® BO3MOKHOCTh Ha/Ie5KHOM OlIEeHKM OCHOBHBIX MCTOYHHMKOB
(opMupoBaHHUs 3aMIACOB U MX Ka4eCTBA MO pe3yJbTaTaM
1e0JI0r0pa3Bel0uHbIX PadoT, a TaKKe NMPOTrHO31IPOBAHUA UX .
U3MEeHEeHUH B Mpouecce IKCIIyaTalui BOA03a00PHBIX COOPYKEHU I

® Ha/1e:KHOCTh MPOTrHO3MPOBAHHUS MOCJEACTBUI 0TOOPA MOA3eMHbBIX BO/I
HA OKPY:KAIOUIYIO CPey U COCTOSTHUS HeJp




danacsbl [IPEHAXHbIX NMOAO3EMHbIX BO[]
(METOOU4YECKUE PEKOMEHOALIUN):

e Jl0J15KHBI COOTBETCTBOBATH BEJIMYMHE MUHUMAJIBHOTO CPeIHEeMEeCIYHOI 0
BO/IONIPUTOKA UJIU €ro Cpe/IHeMY 3HAYECHUIO 3a 3aJaHHbIA PACYCTHBIN NEePUO/I

 He cieayer 0T0:x1eCTBJIATH ¢ BEJIMYUHON BOJAONPUTOKA, PACCYMTAHHOIO /1JI4
BbIOOpa CUCTEMbI OCYIIEHUSI 1 HACOCHOI0 000PY/10BaHUS, TAK KAK
UHKEHEPHbIN 3a1ac nMpyu pacyerax, MOKeT MPUBECTU K 3aBbILICHUIO 3a11aCOB
JAPEHAKHBIX BOJ

* OueHUBAKTCA ¢ YYETOM B3aMMO/IeCTBUE APEHAKHBIX CHCTEM C IPYTrUMH
JAPEHAKHBIMU CUCTEMAMM, a TaKKe ¢ Bogo3adopamu. /loskeH ObITH
BbIINOJIHEH MPOTrHO3 BJIUSAHMSA 0TOOpPa Ha CyHIeCTBYIOIIUE BOA03a00phbI U
pa3padoTaHbl peKOMEHAAIMH 10 00ecneYeHu 0 Boo norpeduresen. He
JIONMYCKAeTCsl BIBOA U3 CTPOSI CYHIECTBYHOLIUX BO103a00poB

* OueHNBAIOTCS HA OTPAHUYECHHBIN CPOK IKCIUTyaTANUM (YYUTHIBASA
CJIO2KHOCTH YCJIOBUM M MOITAIMMHOCTH OCBOCHUS MECTOPOKICHUS TBEPAOIo
MOJIE3HOT0 HCKOMMAEeMOro, 11e/1ec000pa3HO NPUHUMATH PABHBIM CPOKY
nepBooYepeIHON OTPAOOTKH)



CTAOUUN uccnepoBaHum npu oLeHkKe 3anacos
OPEHAXHbBIX NOA3EMHbIX BO[
(METOOUWYECKUE PEKOMEHAOALUWN):

MN3y4yenue moa3eMHBIX BO/ KAK MOIYTHOI'O MOJIE3HOI0 MCKOIIAEMOI0 ABJISETCH
COCTAaBHOHM YaCThI0 KOMILTIEKCA UCCIe0BaHN, BHINOJHAEMbIX B Ipolecce
pa3seaku mectopoxkaenuu TIIN nist ux reos10ro-3KOHOMUYECKOM OLIEHKH,
JTOJI5KHO MPOBOJAUTHLCH B COOTBETCTBUH CO CTAAUSAMHU PadoT:

e lIpenBapuresibHas pazBeaKa: 10JKHbI BHIACHATHCH YCJI0BUSA
(hopMupoBaHMeE 3a11aCOB JIPEHAKHBIX BO/I, 0XaPAKTEPU30BaTh KA4€CTBO
JAPEHAKHBIX BOJ U ONpeaeJeHbl BUAbI KX BO3MOKHOI'0 MCII0JIb30BAHMSA

e JlerasibHas pa3BeKa: nmojy4enue nHGopmMmanuu 1Jis1 OLEHKH 3aMacoB
JPEHAKHbIX BOJI, T.€. IPUMEHUTEJBHO K CIIOC00aM 0TPA0OTKHU M OCYILIEHUSA

MecTopoxkaeHus TIIN ¢ yueTom BapuaHTOB BOA00TOOpA IJIs
BO/IOCHA0KEHUS

 /lopa3Beaka: MPOBOJMTCS HA Pa3BeJaHHBIX, HO He IKCILTYaTHPYeMBbIX
MeCTOPOXKIAEHHUSAX, IOITOMY AaHAJOTMYHA 1eTAJbHOM pa3BeaKe
pa3BelyeMbIX MeCTOPOKIAEHU i

e DKCIUIyaTALIMOHHAS pa3Be/ika: HAlpPaBJieHA HAa o0ecneyeHue

ACHTC/IBbHOCTH NPCANPUATHA, T0J2KHA MPEAYCMATPUBATD IMOJYUYCHHUC
AAHHBIX /IJIfl IICPCOUCHKH 3AaI1aCOB APCHA’KHbIX BO/



METO[bI noacyeta 3anacoB IPEHAXKHbIX
NOA3EMHbLIX BOO (METOOAUYECKUE
PEKOMEHOALIUW):

* 'uapoaMHaMU4eCKMii:

- AHAJUTUYCCKHI — MPH MPOCTHIX YCJIOBUAX, MPUMEHHUTEJIbHO K 00001IIeHHBIM
CUCTEMAaM OCYUIICHUS

- MaTeMaTH4YeCKOI0 MOAeJMPOBAHUSI — ISl CJIOKHBLIX H 04YeHb CJI0KHLIX YC/IOBMIA,
00110 GUILTPAIIMOHHOW HEOAHOPOAHOCTHIO M CJI0:KHBIMU I'PAHMIIAMHU,
Pa3sIMYHLIMM HCTOYHUKAMHU (D)OPMHUPOBAHMS 3aNIACOB, P HAIMYMHN HECKOJIbLKHUX
B3aHMOCBSI3AHHBIX BOJIOHOCHbIX FTOPM30HTOB M B3aNMMOJA€iiCTBUN CHUCTEMbI
OCYIIEHHUS C APEHAKHBbIMHM COOPYKEHUSIMHU APYTUX MECTOPOKIEHUI 1
BO/J03a00paMu

['mapaBianyvecknii -3KCNEPUMEHTAJIBHANA 3aBUCUMOCTD BOIONIPOTOKA OT IJIyOUHbI
0TpPadOTKM (IPUMEHUM IPH YCJIOBUU HEM3MEHHOCTH CUCTEMbI OTPA0OTKH M
OCYHIEHUS MEeCTOPOKIACHN)

e bajlancoBbIii —KOJIMYeCTBEHHAsI OLIEHKA HCTOYHUKOB (opMUPOBaHUS B mpeaeaax
AeNnpecCMOHHOM BOPOHKH (HCIMOJIb3YeTCH B COUYETAHUM C IPYyrMMH MEeTOIaMH

BeposATHOCTHO-CTATUCTUYCCKUI — AHAJIN3 HA0JIIO/ICHUI NIPU «KKBAa3UCTA0OUIBLHOM»
pexuMe, KOraa BOJAONMPUTOKH 3aBUCHAT OT KIUMATHYECKOro pakropa

e ['maporeo/iornyecKoi aHAJOTMH - MOI00MEe Ire0JIOTHYECKUX, THAPOre0JI0rH4eCKIX u
TOPHOTEXHUYECKUX YCJIOBUN MECTOPOKIACHUN (MCIOJb3YyeTCH 1JIf CJIOKHBIX U BeCbMa
CJIO2KHBIX MECTOPOKICHUN)



METO[bI nporHo3a kayectBa APEHAXHbIX
BOOA (METOOUYECKUE PEKOMEHOALUWN):

* AHAJIMTUYECKUN — HCIIOJIb30BAHHE 3aBUCUMOCTEH I onpeae/IeHHbIX
rPAHUYHBIX YCJIOBHH M PACIOJIOKEHUA OCYILINTEIbHBIX YCTPOUCTB (IIPHU
HPOCTHIX THAPOre0JOrH4eCKIX yCJI0BUAX, KOTOPbI€ MOI'YT OBITH
NpeaACTaBJIeHbl THIIOBLIMHM PacYeTHBIMHM CXEeMaMH)

e MareMaTH4eCKOro Mo/IeJIMPOBAHNS - B CJIO?KHBIX U 04€Hb CJI0KHBIX
YCJI0BUAX, (HEOHOPOAHBIX BOJIOHOCHBIX TOPU30HTAX), PA3HOO0Pa3HbIX
rPAHUYHBIX YCJIOBUAX U KOHPUTYypalMSIX KOHTYPOB MUHEPAJIU30BAHHBIX
BOJ, MOATATMBAHUM MHHEPAJIU30BAHHBIX B0 HUKHUX TOPU30HTOB,
HAJIMYUU TEXHOTE€HHBIX 0YaroB 3arpsi3HeHMs

* ['maporeosiornyeckou aHaJIOIMM — 10KA3aTeJIbLCTBO AHAJIOTUH
MECTOPOKIACHUI, 0COOCHHO UX MMAPOreOXMMUYECKHX 00CTAHOBOK, B 4YaCTH
MHUHEPAJOrHYeCKOro COCTaBa 3aJ1e:KeH MoJIe3HOr0 UCKOMAaeMoro u
BMeH[AIIMX MOPOA, TUNIOB MUHEPAJU3ALUHU MOA3eMHBIX BOJ U
TEXHOICeHHBIX (P)aKTOPOB

e CraTuCTUYeCKUH - MPOTrHO3HAA OLIEHKA KaYecTBa (MUHEPAIU3ALMH)
JPEHAKHBIX BOJ HA OCHOBE 3aBHCUMOCTEN COIePKAHUSA MAKPO- U
MHUKPOKOMIIOHEHTOB OT NPUPOJIHBIX U TOPHOTEXHUYECKUX (PAKTOPOB

* ['papmueckuii - MOCTPOCHNE U UCIIOJIL30BaHNE IPA(PUKOB 3aBUCUMOCTH
COJCPKAHUA XMMUYECKUX KOMIIOHEHTOB OT BeJIMYUHBbI 00111eH
MUHEPAJU3ALNN BOAbI



PE3YIIbTATbI NPOIMHO3A NOTEHUUAIIBHOI'O
3AINPA3HEHUA NOA3EMHbIX BOO U EINO
BJIIMAHUA HA BOOO3ABOPbDI (J1INOK):
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[lpeanoXxeHua No KOPPEKTUPOBKE
HOPMAaTUBHbLIX JOKYMEHTOB

Nob6aeutb B Knaccucgpukaumio 3anacoB noa3eMHbIX BOA:
E lNoHATHe «aApeHaXHble BOAbI»

¥ HeobxoauMmocTb yTBepXAeHUS U NOCTAaHOBKU Ha
rocyfapCcTBeHHbIN YYeT BCero Konuyectea gpeHaxHbix Bog (He
TONMBLKO NO NOTPEOHOCTU NpeanpUATUSA)

NononHute MeToauyeckue pekomeHgaumm no noacyeTy 3anacos
TBepAbIX NOoNe3HbIX UCKONMaeMbiX TpedoBaHueM noacyeTa
3anacoB [peHaXHbIX NOA3eMHbIX BOA Ha CTaguM yTBepXAeHuUs
TI0O BpeMEeHHbIX U MOCTOAHHbIX KOHAULUHA

YnpasgHuTb NUUEH3UM, BblAaHHbIe Ha A00bIYy ApeHaXHbIX BoA,
BKITHOUMMB UX ycnoBus B nuueH3umn Ha TIU (Ha ocHoBe «3aKoHa
o Heppax»)
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