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Oucknenmep:

[aHHas pabota nogrotoBrneHa B pamkax npoekta Esponenckoro Cotosa
«UeHTpanbHo-Asmatckuin  [Ouanor no  CTUMYSIMPOBAHUIO  MEXCEKTOparbHOro
bMHaAHCMPOBaHUSA Ha OCHOBE B3aMMOCBA3M «BOAA-3Heprusa-npogoBonbcTeme» (Pasa
I)», peanusyowmMn Cco CTOPOHbI PervoHanbHOro  3SKOMOrMYecKkoro LeHTpa
LleHTpanbHon Asmnm (POLLLA) npu domnHaHcoBon nogaepxke npoekta «Jlabopatopus
WHHOBAUMOHHBIX  peleHnin Ons  BOAHOro  cektopa LUeHTpanbHon — Asuny,
OCYLLEeCTBSiEeMOro B pamkax BoaHo-aHepreTnyeckomn nporpamMmmbl ans LieHTpansHon
Asnm (CAWEP).

CogepxaHve paHHoOM paboTbl SBMSETCA WCKIYUTENbHON OTBETCTBEHHOCTBIO
aBTOPOB M He obsi3aTenbHO OTpaxaeT Touky 3peHns Esponenckoro Cotoza, CAWEP
n POLLA.
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KpaTkoe cogepxaHue

B pamkax paHHOro 3agaHWsi Mbl CHayana npoBENW KOMMMEKCHbIN 0630p NpOoLUMbIX
UCCneaoBaHUN M UMEKLLMXCA AaHHbIX, @ Takke 3KCnpecc-aHanus npobnem savneHus Ha
TyamytoHckom rugpoyane (TMIY). AHanua Tekywero coctosHuss TMIY nokasan, 4Tto
npobnemsbl 3anneHusa B Pycnosom BogoxpaHunuie TMIY 0OBOMbHO cepbesHble, U HYXXHO
HayaTb ux pelwartb. 3auneHne npovcxogut nocnegHve 40 net. 3auneHve BogoxpaHUnMLa
npvBeno He TOMbKO K noTtepe obbemMa, HO M MOBLICUIIO PUCKK AN coopykeHn TMIY v gns
©e30nacHOro NPoXoXaeHus NaBoAKa, YTO yBENMYMBAET PUCK NS HaceneHus. bonbLion cnowm
OTNOXEHUS1 BO3Me TMAPOIHEPreTUYECKUX M OpPOCUTENbHBIX BOA03abOPHBLIX COOPYXEHWUI
npuBen K NnoxomMy (OyHKLMOHUPOBAHMUIO TMOPOIHEPTETUYECKUX U OPOCUTENBHBIX COOPYXKEHNI
N OOBEKTOB, a TaKkkKe K yBENUYEHUIO pUCKa HAaBOAHEHUSI N Yrpo3, CBA3aHHbLIX C HaHOCaMW.
Kpome TOro, 3HauMTenbHO CHU3WUNCA OOBbEM BOAOXpPaHWMMLLA, YTO MPUBOAMT K CUTyaLuu
HeJocTaTKa BOAbl, OTpaXalLLlencs Ha Xu3HeobecneveHnn Ooree 5 MUNNIMOHOB YENoBeEK,
nony4arowmx sogy n3 TMI'Y, B pervoHe (B Y3bekncrtaHe n TypkMeHUCTaHe).

Mbl pasgenvnu npobnembl MO WX CTeNeHW BO3OEWCTBUA W CPOYHOCTWU pelweHus. B
COOTBETCTBMU C 3TWM, Mepbl ObiNM pasgeneHbl Ha ABe KaTeropuu no Tuny u macwTaby.
MepBaa kaTeropusi npobnem cBsfi3aHa C 3auneHMEeM BO3MEe TOfIOBHbIX COOPYXEHUN
(Bogo3abopbl M BOAOCMYCKM), KOTOPOE MIIOXO OTpaxaeTcsa Ha (YHKLUMOHANbHOCTM WU
6Ge30nacHOCTM COOpyXeHuln (Hanpumep, Ha paboTe rMOPOSHEPreTUHECKUX COOPYXEHUN U
kaHana), a Takke Ha 6esonacHoM nponycke nasoAka. Takum obpa3om, 3T npobnemsl cnegyet
pelwunTb B CPOYHOM nopsgke. B yacTHocTw, Ans pelwleHnst 3Ton npobnembl Mbl NPeanoxunm
TEXHWYECKYI0 KOHLEMUMIO C OMMCaHMeM KOMMIIEKCHON Mporpammbl ynpaBneHWs HaHocamu,
npegycMaTpuBatoLLyo YTUNN3aumio HaHOCOB C MOfe3HbIM UCMOMb30BaHEM. JTa KOHLENuus
BKINIOYaEeT 4eTblpe OCHOBHbIX KOMMoHeHTa: (1) ypaneHne HaHocoB B Pycnosom
BOAOXpaHWMMLE W KaHanax (T.e. OCHOBHble Mepbl NO 3KchfyaTtauum u obCcnyxmBaHuio) B
coyeTaHuM ¢ NpOMbIBaHWMEM BOLOXpaHUNMLLA (T.€. 4OMNOMHUTENbHbIE Mephbl); (2) ynpasneHune
3po3ven U NpuUToKOM HaHocoB B TysMytoHCKOM GaccenHe, peke, nputokax u Pycrnosom
BogoxpaHunuwie (T.e. Mepbl cmardeHus); (3) KomMMmepyeckass NWMOTHas KamnaHus no
BbISIBNEHNIO NOTEHLMANbHbIX BApMaHTOB yTUN3aLumn HAHOCOB C MONE3HbIM UCMOMb30BaHMNEM
(T.e. onpegeneHve mMacwTtaba cnpoca W npegBapuTENbHOE TEXHUKO-IKOHOMUYECKOe
obocHoBaHue); 1 (4) co3gaHue CUCTeM MOHUTOPUMHIra, MHAOpPMauMK, NPOrHO3UPOBaHMSA U
paHHero npegynpexaeHus Ans NpuTtoka M KavyecTBa BOAbl M HAaHOCOB, a TakKKe COCTOSHUS
BOA4OXpaHunuwia (T.e. Mepbl Ans aganTtaumy v nogaepxkn). AT mepbl (MepBON kKaTeropun) He
TpebyloT BONbLUNX MHBECTULMI (MO CPaBHEHWMIO C NOTEePSMU, KOoTopble HeceT TMITY B TeyeHune
nocrnegHux Heckonbkux net). Kpome TOro, B pamkax 3TOW KaTeropuv Mbl MPeAnoXunu
NPOBECTYW OLIEHKY Mep MO BOCCTAHOBMEHMIO 06beMa, KOTOpas BKITHOYaAET TEXHNYECKYHO OLEHKY
BO3MOXXHOCTUN MOBbILLEHNSI MaKCUMarnbHOr0 YPOBHSA 3KCMyaTaumMn BogoxpaHunuwa Ha 1,5 —
2 m (T.e. ¢ Tekywero ypoBHsa 130 m go 131,5-132 m). Ckopee Bcero, aAns aToro notpebyoTcs
onpeaeneHHble MSArkne CTPYKTYPHbIE Mepbl MO YKPENNEHMIO U YIYYLEHNI0 HEKOTOPON YacTu
coopy>xHeHun. Kpome Toro, aTy Mmepy criegyeT NpMHUMaTh TOSNbKO B COMETaHUN C Hagnexailen
NporpaMmon ynpasreHnst HaHOCaMMm.

Btopas kaTeropusi npobnem ceasaHa ¢ notepen obbema Pycrnosoro BogoxpaHunuia (noyvtu
1,5 mnpa. m3) n3-3a 3HauUMTENbLHOrO 3auneHus. [ns peweHus 3Tol npobremsl noTpebytoTcs
KpynHomacLuTabHble Mepbl N0 BOCCTAHOBMNEHUIO 0ObeMa UK anbTePHATUBHBIE CTPYKTYPHbIE
peweHns. Mbl MpeanoXunu HECKONbKO BapWaHTOB ANIS PACCMOTPEHMS WX  TEXHUKO-
3KOHOMMYeCcKoro oboCHOBaHMS, @ MMeHHO: (i) KanuTanbHble AHOYrnybuTenbHble paboThbl B
PycnoBom BogoxpaHunuie ¢ yTunm3aumen HaHoCOB C None3HbiM ucnonb3oBaHvem (BapuaHt
1); (i) cTpOMTENBCTBO HOBOIMO W/MUMM  paclUMPEHNE  CYLLECTBYHOLLErO0  HarMBHOIO
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BogoxpaHunuwa (BapwuaHT 2); (iii) peKOHCTPYKLMS COOpYXeHun (Hanpumep, HapaluBaHue
unu 3ameHa nnoTuHbl) (BapuanT 3). Bce aTu BapuaHTbl TpebytT OGonblioro obbema
TEXHUYECKNX, MHXEHEPHBIX M (PMHAHCOBLIX pecypcoB. Kpome Toro, npexae 4em BblGpaThb
Kakyto-nmbo 13 aTux Mep, Hy>KHO NPOBECTM TLLATENbHYIO OLEHKY MX BO3AENCTBUS.

Cnepyet oTMeTuTb, YTO peanu3auus Mep Anga peleHuss npobnem nepeBow KaTteropuu, B
KOHEYHOM cueTe, OyaeT nonesHa Ang OUEHKM OCYLLLeCTBUMOCTM KPYNMHOMAaCLUTabHbIX Mep no
npobrnemam BTOPOW KaTeropuv W, criegoBaTeflbHO, MOMOXET MPUHATb COOTBETCTBYHOLLME
peLleHmnsl, KOTopble MOryT nogaepXaTb NporpaMMy YNpaBIieHWs HAHOCaMU M OKpY>KaloLLEen
cpenon.

B oOTHOWweHun yTunusauum HaHocoB u3 PycnoBoro BogoxpaHunuuia ¢ KX MonesHbIM
NCMofb30BaHMEM, Mbl MPEASIOXNIIN HEKOTOPbIE BO3MOXHbIE BapuaHTbl ANsl PAaCCMOTPEHMS, a
UMEeHHO: (i) mpou3BOACTBO M / MNU ynyylleHWe MNOYBEHHOro MOKPOBa U MNPOU3BOACTBO
yoobpeHni Ang CenbCKOro X03AnCTBa M necoHacaxaeHus; (i) cosgaHne n BoccTaHOBNEHNE
9KOIOTMYECKMX  30H, MNoAdepXuBalOWMX  yHKUMM  CcpedcTB  cywecTtBoBaHus;  (iii)
opMUPOBaHME KOMMEPYECKMX OTpacrfien no Npou3BOACTBY CTPOUTESbHbIX MaTepuaros,
naHawadTHOMY AM3alHy, NMPOU3BOACTBY YMIIOTHEHHOIO HACLIMHOIO rpyHTa (CTPYKTYPHOroO ”
HECTPYKTYPHOrO); (iv) CTPOUTENBbCTBO 3EMIISIHBIX COOPYXEHUIN AN perynnpoBaHus CTOKa B
pekax M BogoxpaHunuwiax (Hanpumep, KpenneHve ©Geperos, Gepmbl, necvaHble MNPoO6KM,
3eMfgHble MAOTWMHbLI, U T.4.) ANS ynpaBneHuMs NOTOKOM W HaHocamu. Mbl npegnoxunm
NPOBECTM KOMMEPYECKYIO MWUMAOTHYD KaMnaHuio (B pamkax KOMMMEKCHOW NporpaMmmbl
yrnpaBfieHNna HaHoCaMM) AN TEXHUKO-3KOHOMUYECKOW OLEHKU MX NMPUMEHEHUSI B pearibHOWm
*un3Hn. OHa [OoMmKHa BKIHOYATb PbIHOYHbIE (QAKTOPbl U aHamnu3 BbIrOA4 M 3aTpaT, a Takke
OeTanbHy OLEHKY BO3LENCTBUS Y PUCKOB (COLMANbHbIX, SKOHOMUYECKUX N KONTOTMYECKMX).

OauH 13 BaXHbIX KOMMOHEHTOB, KacatoLLMXCs Kak Npobnem nepBon Kateropuu, Tak u npodnem
BTOPOW KaTeropuu, SIBNSETCA yCTaHOBMEHWEM Mep No agantauuu 1M nogaepxke. 3T mepbl
CBSA3aHbl C perynspHblM W CUCTEMATUYECKMM MOHWUTOPUHIOM B GaccenHe, peke W
BogoxpaHunuwax (otHocawmmes K TMIY). MOHUTOPUHT 1M M3MepeHus OOSMKHbl BKMYaTb
pasnuyHble NpPoLecchbl U NapaMeTpbl Mo PasfMyHbIM NPOCTPaAHCTBEHHBLIM (OT Bogocbopa Ao
peku, MPUTOKOB W Y4YacTKOB BOAOXPaHMNMLLA) U BPEMEHHbIM paspelleHusM U YacToTaM.
OpHaKo MOHUTOPWHT 1 cOOp AaHHbIX camu Mo cebe He NMPMHECYT MHOrO NOMb3bl, ecrnv He byaeT
Hagnexallero ynpaBfeHust OaHHbIMU, XPaHeHWs, aHanuM3a W NPUMEHEHUs OaHHbIX ANns
JanbHenLwero ynyylleHusa 1 agantauumm Mep, Bkoyas yctonyusoe ynpasneHme TMIY. Kpome
TOro, AaHHble CnedyeT UCNonb3oBaTh A9 CO34aHus cucTeM MHopmauum, NPOrHO3MPOBaHNS
W paHHEero npegynpexgeHuss B COYEeTaHMM C HEKOTOpbIMM MeTodamu  (Hanpumep,
3MMUPUYECKUNX, HA OCHOBE AaHHbIX N/MMM OCHOBAHHBLIMU Ha (PU3NKE YNCIIEHHBIMU MOLENSMU).
OTM cUCTEMbI MOXHO MCMONb30BaTh HE TOMNBKO AN pacnpoCcTpaHeHns MHopMauun, HO 1 Ans
NPUHATUSA PELLEHUIN B KPUTUHECKMX U Ype3BblYaHbIX CUTyaUMsX.

B naHHOM oTueTe Mbl Takke NPUBOAMM HECKOSTbKO NPUMEPOB M3 MUPOBOW NPAaKTUKN U CCbINKN
Ha UCTOYHMKM, KOTOpble MOTYyT ObITb MONE3HbI B BbIOOpe M NpoekTupoBaHum mep ana TMIY.
OpHako, yHuMBepcanbHOro metoga wnuM nopgxoda Het. CnegoBaTenbHO, npegnaraemoe
peLLeHne n Mepbl cnegyeT paspabartbiBaTe C y4€TOM MECTHOWN / permoHansHom cneundukn m
cutyaumm Ha TMIY Ha OCHOBE KOMMMEKCHOTO W3YyYeHUs1 COouuarnbHOW, TEeXHUYECKOW,
3KOMOrMyeckom N 3KOHOMUYECKON OCYLLLECTBMMOCTU MU BO3LAENCTBUA. DTO CaMOe BaXHoe, Tak
Kak HYXHO OygeT yTunusmpoBaTb 3HAYUTENbHbIN OObEM HAHOCOB B  TeYeHue
NPOAOIMKUTENBHOMO nepuoaa BPeEMEHW W MNPUHATb OOMArOCPOYHbIA  MMaH  yrnpaBneHus
HaHocamu, 4YTobbl cTabunuamposaTe TMIY B TeyeHne MHoOro net. Bce BbibpaHHble Mepbl 1
BMeLlaTenbCTBa [AOMKHbI ObiTb Hagnexawum o0pa3oM Uu3yveHbl Ha NpegMeT  UX
HebnaronpmMaTHOro BO34ENCTBUS,, KOTOPOE MOXET MPUBECTU K Yyrpo3am U pUCKaM, He TOSbKO
ana TMIY, Ho u ans y4acTkoB, MHPACTPYKTYpPbl, 3KOCUCTEMbI U Cpeabl 0BUTaHUS HUXKE MO
TeyeHuo. bonee TOro, BaXHO YCTAHOBUTbL M Haanexalimm o0pa3omM n3yunTb OrpaHUYEeHUs u
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BbI30Bbl OMTMMarnbHOro Bbibopa Mep (MM koMOuHauum mep). CrnegyeT NogYepkHYTb, YTO
BbIFOAbl M OCYLLECTBMMOCTb MEPBOW KaTeropum Mep O4YeBUAHbI, TaK Kak OHW SIBNSAIOTCA
CPOYHBIMU M HEN3BEXHBIMU. BaxkHbI acnekT — npoBeAeHne OLEHKN BO3AENCTBUS U BOMPOCOB
6e30nacHOCTM BO BpPeMS OLEHKW, NNaHNPOBaHWs, NPOEKTUPOBaHNA 1 peanusauun mep. Yto
KacaeTcs BTOpOM KaTeropuu npobrnem u Mep, cHayana Heobxoaumo npoBecTu obluee
nuccnegoBaHve Mo onpefeneHnio MacwtaboB Ha OCHOBE MNpeaBapUTENIbHOMO WU3yYeHus U
obCcyxaeHus ¢ 3anHTepecoBaHHbIMM CTOPOHaMM BO3MOXHOCTM MOSyYeHUsi OMHAHCOBBLIX U
TEXHUYECKNX pecypcoB. Bce noTeHumanbHble Mepbl BTOPOW KaTeropun TpebytoT KOMMIIEKCHOM
OLEHKM OcCyLlecTBMMOCTM M Bo3gencTtBus. OueHKka OCyLeCTBUMOCTU W BO3OEWCTBUSI He
BXOAWT B paMKM OAHHOTO 3afaHusi. TeM He MeHee, Mbl BKIIOYMIM KpaTkoe, obobLieHHoe
onucaHve BO3OEWNCTBUSA M NpeaBapuUTENbHOM OLEHKM OCYLLECTBUMOCTM BCEX Npeanaraembix
mMep. Mbl Takke nonbiTanMcb [OMOMHWUTL nNpeanaraemble Mepbl noaxogom Nexus wu
YCTOMYMBOCTM BOAOXPaHWUNMLLA, KOTOPbIA B KOHEYHOM WTOre CrnocobCTBYET OOCTMKEHMIO
uenen ycrondmsoro passutus (LYP).
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1 BBeaeHue

1.1 O6was nHgopmauyus

TysamytoHckun rugpoysen (TMITY) 6bin nocTpoeH B HxXHeM TeveHun p. Amyaapbes B 1980 rogy.
OTO TpaHCrpaHUYHbIA KOMMNIEKC, PacroNOXEHHbIV Ha TeppuTopun ABYX CTpaH — Y3bekucraH
n TypkmeHuctaH. TMIY aBnseTca BaKHbIM akTUBOM MHOTOLIENEBOro BOAOMOMb30BaHus (B
OCHOBHOM, Afsi MMTbEBOr0 BOAOCHaOXEHNSs, OPOLLEHNSI U TMAPOSHEPreTUKN) U ynpaBrneHus
BOAHbIMU pecypcamn. TMIY cocTouT u3 YyeTbipex B3aMMOCBSA3aHHbIX BOOOXPAHMWITULL, — OOHOTO
pycroBoro BogoxpaHunuwa (PycnoBoe) n Tpex HanuHbix: Kanapac, CynTtaHcaHwgxap,
Kow6ynak. Ha TMI'Y ectb 6onee 30 KpyrnHbIX M’MOPOTEXHUYECKUX COOPYKEHUN — MIIOTUH,
BogocbpocoB, Hackinen, Boao3abopoB M kaHanos. OOWasa nNpoekTHas perynupytoLlas
cnocobHocTb coctaensieT 7,8 km3 (OnccoH u ap., 2011).

TMI'Y 6bin BbIGpaH B kKayecTBe 0b6bekTa ANst TPAHCTPaAHNUYHOIO 4EMOHCTPALMOHHOIO NpoeKTa
TexHu4yeckoro cogenctenss MuUHMCTEPCTBOM BOOHOMO xo3anctea Pecny6nvkn Y36eknctaH u
ocynapCTBEHHBIM KOMUTETOM MO BOAHOMY XO3SIMCTBY TypkMeHwucTaHa. Llenbto gaHHoro
npoekTa SABNSETCA NPOABWXEHME PErnoHanNbHOIO COTpyAHMYEeCcTBa B 0OnacTtu BOAHOMO
XO3ANCTBA N 3HEPreTMKM C aKUEHTOM Ha WHHOBALMOHHBIX W TEXHUYECKMX pEeLUeHUsIX, B
YaCTHOCTU AN yCTpaHeHust npobnem, CBA3aHHbIX C HaHocamu, Ha TMIY wu3-3a o4eHb
Bonbloro 3anneHus Pycnosoro BogoxpaHunuiia, Haxogswerocs Ha p. AMyaapbe. Obbem
NUNOTHOrO 3aJaHUsA Takke BKMOYaeT U3yvyeHne BO3MOXHOCTEWN MOMe3HON (MHHOBALMOHHOMN)
YyTUNU3aumMm HaHOCOB, yAareHHbIX M3 BOAOXPaHWNMLLA B pe3ynbTate 3emredepnaTteribHbiX
paboT. OTO JOMKHO ObiTb BaXKHbIM KOMMOHEHTOM, KOTOPLIN CredyeT pacCMOTpPEeTb Mpu
MOAroTOBKE LIEMOCTHOrO NilaHa ynpaBneHus / CMAr4eHns no peLleHnio Nnpobrem, Bbi3BaHHbIX
GONbLIMM MaclLUTaGoM OTOXKEeHMSI HAHOCOB B BogoxpaHunuie (noytu 1,5 mnpg. m8).

2 Llenb 3agaHus

MaBHas uenb 3agaHvs — NPeanoXuTb peanusyemMble BO3MOXHblE TEXHUYECKMEe peLleHus
npobnem 3auneHvs Ha TMIY. [Ons peanusauuMm 3TOM Uenn HeOBXOAMMO MPOBECTU
KONMMYEeCTBEHHYIO oOueHKy npobnem 3aunexnuss TMIY, Bbi3aBaHHbIX Gomnbwum macliTabom
OTNoXeHns HaHOcoB B PycrnoBom BogoxpaHunuvuie, Bknovas o630p Tekylmx npakTuk K
nccnegoBaHuii, KOTopble Bbinu BbINOMHEHbI paHee Unu NpoBoadATcsa cenvac. OAnH M3 BaXKHbIX
acnekToB npeanaraemMblX pPeleHWn — U3yYyeHue BO3MOXHOCTM YTUNM3auuu yaaneHHbIX
HaHoCOB. JTO MeponpuaTUEe Tawkke BKYaeT AEeMOHCTPauulo  NOATBEPXOAEHHbIX
MeXAyHapoAHbIX NPaKTUK, KOTOpble MOTyT ObiTb YMECTHbI ANA pervoHa B uenom n ana TMIy
B Y4aCTHOCTM C y4yeTOM TOro, YTO KaXdbll OOBLEKT npoekTa OTnMyaeTcsa U MMeeT CBOU
COBCTBEHHbIE 3KOMNOrMyeckme, coumarnbHble, 3KOHOMUYECKUE N UHXKEHEPHbIE CIIOXHOCTH.

3agaHne cocTtoMT M3 [OBYX OCHOBHbIX acnektoB: (i) oueHka npobnem 3auneHus
(konmyecTBeHHas 1 KavyecTBeHHas), (i) ynpaBneHvne BbI30BaMU, CBA3aHHLIMY C 3auneHneMm, ¢
y4eToM YyTUnu3saumm HaHocoB. HeobxoaMMo nogyepkHyTb, YTO pelueHne npobnem 3auneHus
B pycrnoBOM BOAOXpaHwnuiie, 0cobeHHO Ha ¢oHe 6GonbluMxX, [ONFOCPOYHbIX
MOPCONOrNYECKNX M3MEHEHUN, — CroXHasa 3agaya. Hagnexauwee pelweHve npobnem
3auneHus TpebyeT pgeTanbHOW, TWATENbHOM OUEHKA W aHanu3a, YYuTbiBaloLlero
TEXHUYECKY0, SKOHOMUYECKYIO, @ TaKkke COLManbHYy U 3KONOMMYECKYo OCYLLECTBMMOCTb U
Bo3gencteme. B cBA3M c 3Tum, GbINo TaKke NPeAsioKeHO MPOBECTUM OLEHKY ApYyrux
CTPYKTYPHbIX M HECTPYKTYPHBIX PELLUEHNI Kak BO3MOXHbIX anbTepHaTUB KpynHomacluTabHoMy
nnaHy yganeHus HaHOCOB, KOTOPbIM MOXeT OblTb HeaEeKTMBHLIM U3-3a couMarbHbIX,
9KOHOMUYECKMX N IKOSNOrMYECKMX OrpaHU4eHNin 1 BO3AENCTBUS.
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1.3 3apayun n noaxoasbl

1.3.1 MpoBepeHne o63opa

OT1a 3agaya kacaeTcst 0630pa nmerowenca nHpopmaumm 1 0T4eToB, cBA3aHHbIX ¢ TMITY. Yxe
€CTb 3HaYUTENbHbIN OOBbEM AOKYMEHTOB M MaTepuarnoB MO MPOEKTY, KOTOpble MOMOrawT B
NpPoBEeOEHUM KOMMIIEKCHOM OLlEHKM W aHanm3a TeKyLlero cocTtosiHua gen Ha TMIY, ero
aKkcnnyaTaunum 1 Opyrux npoLwsbiX U HAacTosILLMX MeponpuaTuin. Kpome Toro, ecTb AaHHbIE U
TEXHUYECKME OTYETblI O 3auNleHUn BogoXpaHunuvuia (KONMYyecTBEHHasl OLEHKa BPEMEHHbIX
M3MEHEHNA B MOTepsX obObema 3a HEeCKONbKO FeT), a Takke aHanmM3 MeXaHW4Yeckux WU
XUMUYECKMX XapakKTepPUCTMK HaHocoB B PycnoBom BogoxpaHunuvue (Mkpamosa, 2021;
LWnpokoea, 2022). OueHUTb KayeCTBO AaHHbIX, OCOBEHHO XMMW4YECKOM Kraccudmkaumnm
HaHOCOB, He NpeacTaBnseTcs BO3MOXHbIM. Kpome Toro, Mbl He paccMaTpuBanu AeTanbHy
XUMUYECKYI0  KnacCuukaumio HaHOCOB. JTM  OTYETbl TaKkKe BKMOYAKT MeToabl
NPOrHO3NPOBAHUSA 3auUNeHus BOAOXPaHMNMLA M nNpenBapuTenbHble pekomeHaaumm no
TEXHUYECKUM peLLeHUAM s SKChyaTaumm BOAOXpaHMnmLa u ytunmsauum HaHocoB. bonee
TOro, Mbl MOArOTOBUNM KpaTkui 0030p M NpencTtaBunN HEKOTOPble MUPOBLIE MPaKTUKK
yrnpaBreHnsa HaHoCaMuM U UX YTURM3auuun, KOTopble MOryT ObiTb YMECTHbIMW AN Hadana
obcyxaeHus pewwennn no TMIY.

1.3.2 PekomeHaauum no peweHuo npodbnem 3auneHus Ha TMIY

OTa 3ajaya cocpefoToveHa Ha OTOope BapuaHTOB U anbTepHaTUB (TEKYLUMX, CTPYKTYPHBIX,
HECTPYKTYPHbIX) ANs peleHusa npobnem 3anneHns Ha TMIY, cBA3aHHbIX CO 3HAYUTENbHBIM
obbemMom HaHocoB B Pycnosom BogoxpaHunuwe. Mo pesynbtatam getanbHoro ob63opa
npobnem, aHanusa XapakTepuCTMK, KONMMYecTBa W KavyecTBa HaHOCOB B Pycnosom
BOLAOXPaHWMMLLE B COYETaHUM C OOCYXOEHUSMW C PasnMYHbIMU 3aMHTEPECOBAHHbLIMU
CTOPOHaMM 1 OpraHamu ynpasIieHUsi BOOOXPaHWIMLLA, BbipabaTbiBalOTCS pekoMeHZaumm no
BCEM MOTEHUMANbHO BO3MOXHbIM BapuMaHTaM W anbTepHaTMBaM Mep U pPELUEHUN.
Mpeonaraemble MeTOAbl U BapuaHTbl Takke OCHOBbLIBAKOTCA Ha 0630pe COBPEMEHHOro
MUPOBOTO OMbITa Y NPaKTUKK.

1.3.3 PaspaboTka KoHUenuuu (-ui) NoTeHUManbLHON yTUnNu3auum HaHocos Ha TMI'Y

Llenb aTon 3agaum — BblpaboTka pekoMeHAauuM CO BCEMW BO3MOXHbLIMW BapvaHTamu
yTUNM3aumMm HaHoCOB u3 PycrnoBoro BOAOXPaHWNWLWA, WUCXoAs U3 NOAXOASLLEro
MCMONb30BaHNSA HAHOCOB, MECTHOW CUTyauun U CYLUECTBYIOLLEN MWPOBOW NpPakTukn. Mol
paspabaTtbiBaem cneuuwanbHbll - Nogxod Ana  obbekta M Habop  pekomeHgauun,
uenecoobpasHbix and TMIY, Ha ocHOBe KOMMMEKCHOro aHanu3a npobnem B coveTaHuu C
cobpaHHOM WHGOpPMauMen U BbIBOA4AMU MNepefoBOM MMPOBOW MPakTUKM WM onbiTa. JTU
pekomeHaaumun cnegyeTt UCNOMb30BaTh NPy NPOBEAEHUN OLEHKN TEXHUYECKON, CoLManbHOM,
3KOHOMWYECKOW M 3KONMOTMYECKOM OCYLLLECTBUMOCTMN 1 BO3OENCTBUS.

1.3.4 Yyactue B o6CyXAeHUAX U1 MO3roBOM LUTypMe MO NOAroToBKe aHanus3a Bbirog-sartpar
TeXHUUYECKUX peLueHUi
B cooTBeTCcTBUM C copepxaHuem 3agaHusi, akcnepT [nobanbHoro Hekcyc CekpeTapuata
OOJDKEeH noarotoBUTb aHalnm3 BbIrog-3atpat no npearnaraeMomMmy TexXxHUM4eCKomy peLlueHuto (-
FlM). MbI TecHo COoTpyAHM4YaeM C 3anHTepecoBaHHbIMKX CTOPOHaMU NpoeKTa U npeaocTaBiidem
CBOI MH(pOpMaUMo, KOMMEHTapUM U NpeanoxeHus, no Mmepe HeobxogumocTtn. Kpome To0ro,
Mbl aKTUBHO y4acTBYeM B CEMMHapax, 0bMeHe 3HaHUAMU, 0BCYKOEHNAX Y MO3rOBbIX LUTYpMax
Mo pasfnnMyHbIM acrnekTaM MpoeKkTa, CBA3aHHbIM C npobnemamy 3auneHus B PycrioBoM
BOOOXPaHWNMLLE, NpeaiaraeMoMy TEXHUYECKOMY peLUeHuto (-sM), BKNoYasi yTunusaumio, nx
BO34EMNCTBUIO U OCYLLECTBUMOCTU AanbHENLNX Mep.

1.4 CopepxaHue oTyeTa

maBa 1 otuyeTa copepxut obuiee BBegeHue. OBG30p M uccregoBaHWe, Kacarolleecs
NnoHMMaHust cuctembl M npobnem TMIY, oTpaxeHbl B [naBe 2, B KOTOPOW Mbl
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oxapakTepusoBanu npobnembl, Tpebywuwme peweHns. OnvcaHne MUPOBON MPaKTUKK U
npvMepsbl peLleHnst Npobrnem 3auneHusi, yTunmsaumm HaHOCOB 1 APYrUX CTPYKTYPHbLIX Mep Mo
peabunuTaumm NNoTUHLI coaepxaTtcs B Mnaee 3. Akcnpecc-0T60p BO3MOXHbIX Mep, BKMOYas
YTUNN3aLUMI0 HAHOCOB, KOTOpble MOryT ObiTb MOTEHUMansHO npuMeHumbiMn K TMIY, ons
peLLeHus npobnem 3anneHus onucaH B naee 4 (T.e. 0630p BapuaHTOB NpeacTaBneH B [Nase
3, a bonee nogpobHoe onucaHve — B (NaBe 4). 3Ta rnaBa Takxke BKMOYaeT KpaTKoe onncaHune
npeaBapuTenbHbIX pekoMeHAaL M No kKoMoMHauun mep 1 anstepHatneam ans TMIY. B [nase
5 wMmbl 00cyxgaem OCylWeCcTBUMOCTb, MNPEeMMyLLEeCTBa W OrpaHUYeHusi, CBA3aHHbIE C
npegnaraeMbiM1M MepaMu 1 pelleHusMn. OTa rnaBa Takke COAEPXUT OnucaHve NpuHLMNOB
Hekcyc n Lieneit yctonumeoro passutus (LLYP) u Toro, kak peanusyemble Ha TMI'Y mepbl MoryT
cnocobcTBOBaTb UX OOCTUXKEHMIO. [NaBa 6 nocssiLieHa obLWwum BbIBOAAM U peKOMeHZaUmMsaM,
OT4eT Takke BKIOYAET NPUIOXKEHNS C COOTBETCTBYIOLLEN AOMONTHUTENBHON NHGOPMaLEN.
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2 N3ydeHne nudopmaunm ob akcnnyataumm TMIY
N ero TekyLlemM COCTOSAHUU

2.1 Beegenune

Avygapba — kpynHenwas peka B LeHntpanbHon Asum (PucyHok 2-1), nnowagb ee
BogocbopHoro 6acceiHa coctaenseT 534 739 km?2 (cokpatunacbk Ao 309 kM2, Tak Kak pevHom
notok u3 3epaswaHa 1 Kalkagapbn yxe He goxoaut Ao Amyaapbu), a anuHa pasHa 2 620
kM. PeyHasi ceTb HaxoauTCsi, B OCHOBHOM, Ha TEPPUTOPUM YeTblpex cTpaH LieHTpaneHom Asnu,
a UMeHHo TamXukncTaHa, Y3bekncrtaHa, TypkMeHucTaHa u AdraHncraHa. [naBHble NPUTOKM:
MaHgk, Baxw (Amygapba HauyuHaeTtcsl, korga peka [anmpk Bnagaetr B peky Baxw),
Kaduphwuran, UWepabaa, CypxaHgapbs, KyHays (nesbin npuTok). CornmacHo ogHoOMy U3
OTYETOB, FOAOBOWN CTOK pPEeKM cocTaBnsieT okoro 78.4 km3 npu 3TOM HaMOMHSAEMOCTb
cocTaensieT 29,8 mnpa. M3 (B pasHbIX UCTOYHUKaX NPUBOASATCS pasHble nokasaTenu). Peka B
3HauuTenbHOM cteneHn perynupyetca (npumepHo 80%) Gonee yem 35 BogoxpaHunuLLiamm
ob6bemom cBbiwe 10 mnpa. M 3 (dyxoBHbii U ap., 2018). EcTb ABe GorblUMe CUCTEMbI
BogoxpaHunuwy, — Hypek u TMI'Y. Boonb pekv n npuTokoB €CTb U Apyrne BoAOXpaHUNULLA U
kaHanbl (Hanpumep, Kapakym, Kapwu, Amy-Byxapa).

TMIY, koTopbIi 6bIn BBeAeH B akcnnyaTaumio B 1983 rogy, HaxoguTcsa B HMxHEM Obedoe p.
Avynapbu, pasgensiowler [OBe UeHTpanbHoasuvaTCkue CTpaHbl — Y30ekuctaH u
TypKMeHUCTaH. 3TO TPaHCrPaHUYHbIA MMOPOKOMMIEKC, UMEIOLWNA OrPOMHOE 3HaYeHue Ans
oKpyXawwiero permoHa B obeux cTpaHax. O3TO TMAPOIHEPreTUHECKUA  KOMMNEKC
MHOroOLeneBoro  Ha3HayeHusi, WCMOoMb3yeMbll AN OPOLIEHUs, BOAOCHabXeHns U
rMOPOSHEPreTUKM, KOTOpbIM uMMeeT Oonblloe 3HavYeHus pAans xkusHeobecneyeHwus 5,3
MUJITIMOHOB YernoBek B 06eunx cTtpaHax. OKpyKatoLWmii permoH OTHOCUTCS K MYCTbIHHOM 30He,
NVLLEHHOW pacTUTENbHOCTU UMK CO CKYAHOW pacTUTENbHOCTLIO. KapTa 3emnenonb3oBaHms u
pactutensHoro nokposa (LULC) aToi 30HbI M3oOpakeHa Ha PucyHOK 2-2, nokasbiBaloLLeM
MacwwTabbl CenbCKOX03ANCTBEHHbIX yrognni. Obliee cenbCKOXO3MCTBEHHOE NPOM3BOACTBO
coctasnseT 117 mnpa. y3bekckux cymoB, unm okono 53% B cekTope pacteHneBoacTea u 47%
B CEKTOPE XMBOTHOBOACTBA (cornacHo aaHHbiM 2018 roga, Y3HKW, 2020). BaxkHo oTMeTUTb,
YTO HWMXKe no TeyeHuto ot TMIY ecTb ewe OOHO KpyrnHOe r[mMapoCOOpPYXKEHUE B
KapakannakctaHe, a umeHHO Taxuartawckui rugpoysen (PucyHok 2-3) € nponyckHou
cnocobHocTblo Gonee 10 500 m3/cek (Y3HKWI, 2020). HekoTopble chakTbl U PUCYHKU MO
BOAHbIM pecypcam, a Takke npobrnemam 3auneHusi BOOOXpaHWUmuLLA, CoaepXaTca Takke B
MpunoxeHunn 1.
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PucyHok 2-3 Taxuamauickull 2udpoy3esi, pacronoxXeHHbIl HUXe no medyeHuto om TMI'Y, e KapakannakcmaHe
(YsHKVA, 2020)

2.2 [MoBTOpHOE paccMoTpeHne npobnem 3anneHunsa Ha TMIY
2.21 Cdepa nccnepgoBaHus — TMIY v ero ¢pyHkumm
2.2.1.1 Komnnekc BogoxpaHunuLLla 1 rofoBHbIE COOPYXEHUSsI

MOpOKOMIIEKC CO BCEMM PYCIOBbIMU M BHEPYCMOBLIMW BOAOXPaHWUNULLAMU U TOMOBHBIMMU
COOPYXEHUAMM MokasaH Ha PucyHok 2-4. PycnoBoe BogoXpaHumuLLe HaxoauTCsa Ha rnaBHOM
peke, AMyaapbe. B neBoi noiime ecTb Tpy BHEPYCINOBbIX BOAOXPaHUIMLLA, HAXOASALWMECS Ha
Tepputopun TypKMEHWCTaHa (rpaHuua mexgy OBYMs CTpaHamu MpoxXoauT nocepenvHe
PycnoBeoro BogoxpaHunuLia).

m Water supply | Hydropower =
_ - Channel reservoir

4 i . Vrota = 2340 million m?

Aquaculture .lk,

Flood O\ i 1. | LE
management 2
| ¥
Caparas reservoir
Vrota = 960 million m?
Viie = 550 million m?

Amu Darya
- e
“Feft-bank: ﬁ_’.}

¢ m

Sultansanjar reservoir
Viotal = 2690 million m?
Ve = 1630 million m?
T ¥a E i
Kushbulak reservoir
Vrota = 1810 million m3

Viye = 1020 millionm?® | \
ETRY: 24'4'5&* D el

PucyHok 2-4 Komnnekc sodoxpaHunuuwy (crieea) u 20/108HbIe COOPYXeHUs (cripasa)

"onoBHbIE CoOOpYyXeHus BKItovatoT Bogocnue (PucyHok 2-5), AoHHble oTBepcTust (PUcyHok 2-6)
N rngpoanekTpoctaHumio (PucyHok 2-7). OHK Takke BKHOYAT BOA03abopbl NeBODEPEXHbIX
N npaBobepexHbIX KaHanoB, KOTOpble u3obpaxeHbl Ha PucyHok 2-8 wn PucyHok 2-9,
COOTBETCTBEHHO. Hanuume [OHHLIX OTBEPCTUM O3HAYaeT, YTO T[OJIOBHbIE COOPYXEHUSI
OCHalLLleHbl CUCTEMOM crvBa. [JHO LOHHBLIX OTBEPCTUI, FTMAPO3NEKTPOCTaHLMN U BO403abopoB
HaxoauTcsa Ha TOM e ypoBHe, 110 M. Huxe ykasaHbl HEKOTOPbIe XapaKTepPUCTUKN:

e [op BBOAa B akcnnyataumto — 1980 r

e HopmanbHbii MOANOPHbIA ypoBeHb BogoxpaHunuwa = 130 M (makcumanbHbIn /

NPUHYaUTENbHLIN ypoBeHb — 131,5 M)
e  MuHUManbHbIM ypoBeHb cpaboTkm = 106 M
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e 3HayanbHbI YpOBeHb AHa Bo3ne nnoTtuHbl = 110 -112,5 m

InwuHa / BeicoTa Bogocnmea = 141 m/ 34 m (ronoBHOe coopyxeHue = 24 M)
MponyckHasi cnocobHocTe Bogocnuea (¢ 8 3atBopamn) = 920 m3/cek (kaxablii 3aTBOP)
YpoBeHb rpebHsi Bogocnuea = 118 m (PucyHok 2-5)

MponyckHas cnocoGHOCTb AOHHOTO oTBEpCTUst = 8 700 m3/cek

YpoBeHb nopora goHHoro oteepctus = 110 m (PucyHok 2-6)

BbicoTa / anuHa 3emMnsaHon nnoTuHbl = 34 M /900 m

YpoBeHb rpebHs 3eMnsiHOW NIoTUHbI = 134 m

O6was MowHoCTb rMapoanekTpocTaHumm = 150 MBT (25 MBT * 6 TypOuH).

onoBHbIE COOPYXXEHNS TaKKe BKIOYAKOT 3aMOK AJ1s1 NPonycka CYyAoB (XOTS 3TO He icHO). EcTb
TaKkke W Opyrue COOpYXeHUs, Hanpumep, Bogo3abopHble COOPYXEHUS ANS COeAMHEHUs ¢
APYrMMU BHEPYCIOBLIMU BOAOXPaAHUIMLLAMM.

PucyHok 2-5 Pa3pes no eo0ocriusHoMy rponemy

Pa3pes no noHHOMY OTBEPCTHIO BOA0OCHPOCHO! NNOTHHBI
'
) 4305 ‘1_4%_

MY ¢ 130 =)

z0porn

b

UesenTaunonnas 3aseca s HamHLE e ~X_
NentouHbi_APeHaX = .0-2 w.nepe3 5.0 MiEE iR EE —

TOMNBIE 3HKEPA IR
5 W 4€PE3 5 M 8 WEXNATHOM MOPARXE | ‘:7‘“-*'.‘}.‘
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PucyHok 2-6 Pa3pe3 no doHHOMy omeepcmuro
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PucyHok 2-7 Pa3pes no 30aHuto anekmpocmaHuyuu

PucyHok 2-8 Pa3pes no neeobepexHoMy KaHany
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PucyHok 2-9 Pa3pes rno npasobepexHomy kaHany

2.2.1.2 CenbcKoe xX035MCTBO, akBaKynbTypa, MMTbEBOE BOAOCHa0XeHNe
Cenbckoe  XO3AMCTBO — OCHOBHOW  CEKTOP, MCnonb3ywwwui  Oomnbliyld  YacTb
aKKyMyInMpOBaHHbIX BOAHBLIX pecypcoB B Y3GekuctaHe. Tak, cormacHo gaHHeiM 2018 roaa,
bonee 90% 3abopa BoAbl MCMonb3oBanock Anga cenbckoro xosancrea (Y3HKNLO, 2020). Ha
TepPpUTOPUM KOMMIIEKCA TaKKe OCYLLECTBMNSeTC AesTeNbHOCTb, CBA3aHHasi C akBaKynbTypoW
(Npu nopaepxke BnacTen).

"mapocoopyxeHne oT TMI'Y go Taxmartawickoro rugpoysna Baonbe p. AMyaapbu perynupyetcsa
YnpaeneHvem akcnnyatauuu TMIY, Bknoyas 30HY OPOLIEHUS, @ UMEHHO XOpe3MCKYyH
obnactb, bepyHuiickuin n TypTkynbckuii panoHbl B KapakannakctaHe (Y3bekucTtaH), a Takke
Haworysckmin Benaat (TypkmeHucTaH), Kak nokasaHo Ha PucyHok 2-10 (MppurauumoHHble
cucteMbl B TypkMeHucTaHe n Y3bekuctaHe nsobpaxeHbl Ha PucyHok 2-11 n PucyHok 2-12).
O6was Tepputopusi, opowaemasi TMIY, coctaensieTr 782 257 rektap n 273 734 rektap B
Y3bekuctaHe un TypKMeHUCTaHe, COOTBETCTBEHHO (B pasHbIX UCTOYHWMKAX yKa3aHbl pasHble
3HayeHus1). na Bo3BpaTa BOAbl €CTb BOAOCOOPHbIE CUCTEMBI.

lMuTbeBOoe BOJOCHADOXEHME — opHa U3 BaxHbIX QyHkuyun TMIY. [Ona  nuTbeBoro
BOLOCHabXeHMs B OCHOBHOM ucnonb3yeTcs Boaa n3 Kanapacckoro Bogoxpanunuwa. OHo
obecneymBaeT rapaHTUpoBaHHOEe CHabXeHue Boabl B o6beme okono 0,15 km® (cornacHo
AanHeiM 2011 roga).
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PucyHok 2-10 30Ha, opowaemasi TMI'Y, e Y3bekucmaHe u TypKkMeHUCmMaHe

€ o paionos | Konxoss: | Mnousads
g : 1 | Axaene 17 45355
By 2 |CAHuos 18 72297
) 3 |roporne 14 41760
4 | ryp6ascontan 3pxe 14 89671
5 | Pyxuibenent 10 17651
Beezo: 73 273734

PucyHok 2-11 UppueayuoHHasi cucmema 8 TypkmeHucmaHe, oxea4eHHas TMI'Y

Pecny6nuka Y36exucmaH

rin Kunyak

rfn Napran-Ate

TypkmeHucmax

YenoeHsle 0603HaveHun
Tudpocmel Masezudpomemos
Peka
Kanans!

HacocHele cmaHuuu
Tparuus! 2ocydapcme

R

Pecny6nuka Y36exucmaH

PucyHok 2-12 UppueayuoHHas cucmema e Y3bekucmaHe, oxea4eHHast TMIY

YnpaeneHvne naBogkamu

TMIY KOHTpONMPYET MOTOK p. AMyAapbn N perynupyeT Ce30HHbIA TMAPONOrMYECKNA PEXNM
peKkn, Takke C Y4eTOM HaxOAsILLEerocsi HWXe Mo TeuyeHuio TaxuaTallckoro ruapoysna B
Y3bekuctaHe. He €CHO, yyTeHO nu Hagnexawum obpasom ynpaBneHve naBogKkamMu B
perynMpoBaHuM 3Kchnyatauum BogoXpaHunuiuia. Ms3-3a BbICOKOrO crpoca Ha Bogy Anis
OpOLLUEHNS, BOOOCHAOXEHUS M TMOPO3IHEPreTMKN, BO3MOXHO, BblAeNneHHoro obvema Ans
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ynpaeleHna naBogKkaMun HeT. Tem He MeHee, BOoAOXpaHunuuie OJMKHO MMeTb BO3MOXHOCTb
ansa C6p0C8 NaBOAKOBbIX pacxoaos Mnpu '-Ipe3BbI"Ial7IHbIX rmapomMeTeoposiorm4eckmnx ycrioBuax.

2.2.2 AHanus rugponorn4yeckMx AaHHbIX U MH(hopmaLum o HaHocax

2.2.2.1 Hannume n nonesHocTb AaHHbIX

KpaTkoe onucaHue Hannims u NONe3HOCTU AaHHbIX:

e EcTb 3HaunTenbHbI 06BEM HaAEXHbIX OaHHbIX U MHOpMauUMM O MOTOKE M NepeHoce
HaHOCOB, KOTOpPbIN MO3BOMSET MOHATb CUCTEMY WM MPOLECCHI, Kacawwmecs npobnembl
TMIY n PycnoBoro BogoxpaHunuiia, B YaCTHOCTM.

e EcTb xopoLuve namepeHusi n aHanus npodnem 3anneHuns n Mopgonormyecknx N3MeHeHun,
B YaCTHOCTM KacawLumMxcs notepu obbema, KOTOpble OatoT SICHOE KONUYECTBEHHOE
npeacTasneHne o npobneme.

e HekoTopble pe3ynbTaTbl, NPeACTaBMEHHble B MNPOLWMbIX UCCNefoBaHusAX, TpebytoT
MOBTOPHOrO aHanusa Ang OLEHKM WX COrnacoBaHHOCTW, BKMNOYas LENU AaHHbIX MO
OTHoLeHuto K TMIY.

e OTW JaHHble M aHanu3 BaXHbl Afsi NOATOTOBKW YMNpaBIieHWs HAaHOCaMu, a Takke Ans
yAaneHus HaHOCOB B pamKax MraHoB yTUnunsawumu.

e Haubonee BaxHbIX OaHHbIX (MEXaHUYECKME U XUMWUYECKME XapaKTEPUCTUKM HaHOCOB,
OTNOXEHHbIX B BOAOXPaHWMMLLE) BCe elle HeT (eCTb U3MEPEeHUs MNo XUMUYECKUM
ceoncteam 10 gaBHOCTU, BKMNOYAKOLLME OrpaHUYEHHbI HAbop 3arpA3HSOLUX BELLECTB C
ccbinkon Ha ctaHgapTbl HaHocoB CLUA un EC, HO 3a aTOT mepuod MOrnu nNpousonTu
HekoTopble n3MeHeHns ). OHM OYeHb BaXkHbI A411S1 0OTOOpa 1 aHanm3a BapuaHToB yaaneHus,
06paboTKkn 1 yTUNu3aumm HaHOCOB W, B KOHEYHOM cyeTe, Ansi Bbibopa TEXHOMNOTMNA.

2222 [MOTOK 1 CTOK HAHOCOB

Ha ocHoBe 0630pa u aKkcnpecc-aHannsa UMEeLLMXCS AaHHbIX O XapakTepucTuKax NoToka u

nepeHoca HaHOCOB, YyCTaHOBIEHbI CriedyoLLMe OCHOBHbIE acrekTbl:

e [lnHamuka cpegHerogoBoro copoca (NMpMTOK B BOAOXpaHUNuLLEe) nsobpaxeHa Ha PucyHok
2-13, KoTopbIi NokasbiBaeT, YTo copoc BapbupyeTcsa Mexay 400 m3/cek n 2 000 md3/cek,
yKa3blBasi Ha MOHMXaOLLY0 TEHAEHLUMIO B Te4eHne nocnegHux 15 ner.

e [lnHamuka rogoBbix 06beMOB NpUTOKa BoAdbl B PycnoBom BogoXpaHunvLle 3a nocrnegHue
42 roga nsobpaxeHa Ha PucyHok 2-14. MoxHO caenatb cnegytoLme 3aknioyeHns:

o PasHuua wmexpgy MakcumanbHbiM (MHOrOBOAHBIM FOAOM) WM MUHMMArbHbIM
(ManoBogHbIM rogom) ob6bLEMOM rOAOBOrO MpUTOKa 3a 3TOT Mepuod MnoyTu
yeTblpexkpaTHas (MakCMMarnbHbIN U MUHMManbHbI O6BEM MPUTOKA COCTaBMAOT
okono 54 km3 n 13 km® n Habnroganucb B 1991 1 2021rogax, CoOOTBETCTBEHHO).

o CpegHun obbem rogosoro nputoka 3a nepuwog ¢ 1979 no 2021 rog cocrtasun
okono 31 kms.

o KonebaHuss B obbemax npuToKka BOAbl B BOAOXPaAHWMMLLE YKa3blBalOT Ha
MOHWXAIOLWY TEeHOEHUMIO B TeyeHue nocnegHux 15 net. 31o MoxeT ObiTb
CBSI3aHO C yBenuyeHMeMm 3agjepxaHusi / 3abopa Boabl B BEpxHUX Obedax u
Bogocbopax. ATOT BONpOC HEOHXOAMMO U3y4nTb AEeTarnbHO, Tak Kak 3TO BaXKHbIN
acnekT  ONTMManbHOro  pelweHuss npobnem  3auneHns B Pycnosom
BOAOXpaHunuLLe (HEKOTOpbIe NPUYMHBI, CYAs MO BCEMY, CBA3aHbI C yBENIMYEHMEM
3agepXaHus 1 0TBoAa BOAbl B BEPXHMX Bogocbopax, Hanpumep, B KapakyMckom
KaHarne, a Takke C COKpalleHMeM NeaHNKOB).

e Ha ocHoBe uMeNLMXCA OaHHbIX BbIYMCMAAKTCA CpefHeMecsYHble 0ObeMbl MOTOKa U
HaHOCOB B MeCTax NpuToka M oTToka B PycrnoBom BogoxpaHunuile (cm. PucyHok 2-15).
Heckonbko BaXkHbIX HabnoaeHWIA:

o Ob6beMbl MpUTOKa 1 OTTOKA BOAbI HE CUINBHO OTNMYAIOTCSA, B TO BPEMS KaK NPUTOK
N OTTOK HAHOCOB OTNMYAKTCH 3HAYUTENBHO. OTO O3HaAYaeT, 4YTo HonbLUon 06beM
HaHOCOB 3afepuBaeTcs B PycrnoBom BOAOXpaHWNuLEe, HECMOTPS Ha BbIMyCK
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3Ha4NTENbHOrO O0beMa NMOTOKa BOAbLI Yepe3 BOAOXpaHUnuLLe. OToO MOXeT ObiTb
CBsI3aHO C TeMm, 4YTo PycrnoBoe BogoxpaHunuile OBOMbHO BonbLIoe Mo AnvHe (B
HacTosiee BpeMs ~80 KM) M HaxoOWTCs Ha MNNOCKOM Tepputopuun. Takum
0o6pas3oM, HAHOCbI OCedaloT B BOAOXPAHMIULLE M3-3a NoAanopa BoAbl, fAaxe Korga
OTTOK MOYTM paBeH NPUTOKY BOAbI.

o [nkoBbin 06beM noToka HabnwpaeTca B uone, B TO BPEMS Kak MUKOBbIA CTOK
HaHOCOB HabniogaetTcs B Mae. ATO MOXET OblTb CBA3@HO C XapakTepucTukamm
Bogocbopa, koTopble NpPUBOAAT K GonbwuM ob6bemaM HaHOCOB B Haudarne
naBoAKOBOro nepuopa (T.e. B Mae). OTOT BOMpoc MOXHO 6Gonee noapobHo
OOMOSTHUTENBHO U3Y4nTb, TaK Kak OH MMeeT Bonbluoe 3Ha4YeHue Anst yCUnun no
yrNpaBneHno HaHOCaMu.

o bonbwon o6beM HaHOCOB NepPeHOCUTCA B Mepuon CHeroTasiHus, T.e. ¢ Masi 4o
asrycrta (6onee 70% obLiero ctoka HaHOCOB).

e [lMHamuka cpegHEMECHYHOW KOHLEHTpaLMM HaHOCOB B BEPXHEN W HWXKHEW 4acTu
PycnoBsoro BogoxpaHunuila Takke nokasbiBaeT GONbLUY pasHuLy, yKasbiBaloLlylo Ha
3HaunTenbHO 6Gonee 4MCTbIN OTTOK BoAbl (PucyHok 2-16). OTO Takke nokasbiBaeT
BO3OEeNCTBME BOAOXPaHWMMLWA Ha 3auneHue. [nkoBas KOHUEHTpauus B BEPXHEN 4acTu
HabngaeTcd B Mae (cregoBaTenbHO, Y CTOK HAHOCOB, Kak O0TMeYarnoch BbILLE).

e HekoTopble npownble UCCneaoBaHNs MOKa3biBakT, YTO CTOK HAHOCOB BapbMpyeTCs B
3aBMCMMOCTM OT TMAPOJSIONMYECKUX XapaKTepUCTMK Fofa, Hanpumep, rogoBOM CTOK
HaHocoB cocTtaenseT 30-40 MUNMIMOHOB TOHH B MarioBOAHbIE rOAbl, B TO BPEMs KaK B
MHOroBoAHble roabl oH gocturaeT 150-170 MUNNMOHOB TOHH (YKa3aHHOE BbllLe 3HAYeHne
OTHOCUTCS K CPe4HUM MO MHOTOBOAHOCTM rogam).

2500
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- = = Poly. (trendline)
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Monthly-averaged sediment concentration
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PucyHok 2-16 CpelHemecsiyHasi KOHUeHmMpauusi HaHocoe 6 eepxHell u HuxHel 4vacmsx Pycriosoeo
godoxpaHunuwa

2.2.2.3 Mopdonoruyeckne nsmeHeHns B PycrnoBom BogoXpaHUnuLLe

Ectb onu3sogmyeckve wusmepeHuss rnybuHel Pycnosoro BogoxpaHunuwa. [locnegHee

namepeHne nposogunocs B 2021 rogy. HekoTopble XapakTepucTukm Moponornyeckmnx

n3MeHeHu B PycnoBomM BogoxpaHunumiie no pesynbtataMm N3aMepeHui:

e KpuBble obbema Ha ypoBHe BogoxpaHunuvwia 3a Tpu (3) BbIOpaHHbIX roda (Bkntoyasi
HayanbHbIW W MNOCNedHMn rofpl), n3obpaxeHHble Ha PucyHok 2-17, nokasbiBaloT
3HaumMTernbHyo NoTepto obbema, gaxe B HopmansHoM nognopHom yposHe (130 m). Obwasn
notepss obbema cocTtasnsieT npumepHo 1,48 mnpa. m3, T.e. 63% o6Llero HayanbHoro
obvema (2,34 mnpa. m3)

e OO6beMm Hmxe ypoBHs 124 M Gbin NoyTM NonHocTbio noTepsH B 2021 rogy (MPOEKTHbIN
ypOBeHb MepTBOro oobema — 120 m). MNoTeps o6bema Ha 3TOM YPOBHE COCTaBMNAET OKOJIO
31% o6uero HavanbHOro obbema (BknoYas MepTBbIi 0OBEM, KOTOPbI COCTABIISAET OKOSO
11% obwero obbema). MoTepsa obbema mexay ypoBHaMM 124 m 1 130 M (HOpmanbHbI
NOANOPHbLIN YpOBEHb) cocTaensieT 32% 06Lero HayanbHoOro oobema.

e MepTBbIt 06BEM GbIN NONHOCTLIO NOTepsiH yxxe B 2008 roay.

e Ucxogs ux mmerowmxca AaHHbix (cM. PucyHok 2-18), MOXHO 3akmouuTb, 4YTO Bonee
6onbLuMe 06BbeMbl HAHOCOB BbIN OTNOXEHEI B BepXHeM Bbede (= 720 MIH. M3) U MeHbLUe
Bo3ne nnotuHbl (= 120 mnH. Mm3). OgHako OTMOXEHWE HAHOCOB BO3ME MIOTUHbI
CyLLeCTBEHHO yBenuuunock B 2021 rogy (= 812 mnH. m%). 310 03HavaeT, 4To GonbLuas
4YacTb HAHOCOB U3 BepxHen Yactu (ecnu He Bce) B 2008 roay nepeganach B 30HY MAOTWHbI
B 2021 rogy.

e [lpumepHo 200 mrH. M 3 HaHocoB ocenaeT B npegenax 10 KM BBEpX MO TEYEHUIO OT
NNOTUHBI, KaK NOKa3blBalOT U3MepeHus, caenaHHole B 2021 roay.

¢ Kpome TOro, Mbl NnonbITanNUCb AaTb KOMIMYECTBEHHYIO OLIEHKY NIOLaamn 3auneHns Baosb
Gbedha BO3Me TrofoBHbIX coopyxewun (B npegenax 10-15 km) npu nomowm
aBTOMAaTU3MpPOBAHHOIO OHJTANH-MHCTPYMeHTa Aqua Monitor Ha ocHoBe yrnybneHHon
06paboTKn CMyTHUKOBBLIX U300paxeHun, paspaboTaHHbix Deltares, 4Tobbl cocTaBuTb
KONMMYECTBEHHYIO OLIEHKY U3MEHEHUIA B MECTax HaxoXOeHWs BOAbl MexXay BblOpaHHbIMM
rogamu. IHCTpyMEHT MOXHO UCMOMb30BaTh (BHUMATENBHO) ANA KONMYECTBEHHOWN OLEHKM
MOP(ONOrMYECKMX  M3MEHEHUI (3aunieHMe U 3po3usl) B KPYMHbIX pekax MU
BogoxpaHunuwax. Mopdonornyeckne mameHenms mexgy 2008 n 2022 rogom BLOMb
PycnoBoro BogoxpaHunuiia, B YaCTHOCTM BO3Mie FOMOBHbIX COOPYXEHWIN, Noka3aHbl Ha
PucyHok 2-19. OH nokasbiBaeT 6onbluon macwTab 3anneHus Ha 3Ton TeppuTopun. 3TO
COOTBETCTBYET HA3EMHbIM U3MepPEeHUsIM. IHCTPYMEHT He MOXET onpeaennTb N3MeHeHns
HWXXE MWHMMAanbHOrO YPOBHS BOAbl, TaK Kak CMyTHUKOBbIE MW300paXeHuss ux He
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OXBaTblBalOT. TeM He MeHee, 3TOT MHCTPYMEHT MNOJie3eH B Clyvae pek U BOAOXPaHUIULL,
KOTOpbl€ MOYTYM BbICbIXaloT B MaroBogHbIe Nepuoasbl.

e CpaBHeHnve npopgonbHbix npocdwunern 1981 m 2021 rogoB gemoHcTpupyeT Gonbline
MacwTabbl 3auneHuss BAoMb PyCcnoBoro BOAOXpaHUNULLA, MPU KOTOPOM OCaXKAEHHLIN
cnon gocturaeT 15 M BO3Me NMOTUHbI U Bbi3bIBAET 3HAYUTENbHOE U3MEHEHUE HaKIOHa
noxa sogoxpaHunuua (cm. PucyHok 2-20).

o [loTeps obbema B 1981-2021 rogax 6onee nnn meHee cooTBETCTBYET BanaHcy HaHOCOB
MeXay NPUTOKOM U OTTOKOM BOAbl B BogoxpaHunuiie (cm. Pasgen 2.2.2.2 Bbiwwe).

OueBngHo, 4to PycrnoBoe BogoxpaHunuile cTtpagaeT OT 3aufieHMsl CO BpPeMeHM BBOAA B
akcnnyaTaunto. Cepbe3HOCTN Npobnembl MOXHO 6bino 6bl n3bexartb, ecnv Mbl Mepbl Obinn
NpuHATLI XOTA 661 B 2008 roay, koraa 6onbLuon 06bem oceBLUNX HAHOCOB elLle Bbin B BEPXHEM
Obedbe (ectb n bonee paHHMe uamepeHusi). BO3MOXHO, paHee NPUHMMAanUCb HEKOTOopble
Mepbl, HO MHPOPMAaLMK O KaKMX-NBO NPOLUIbIX Mepax Mo ynpaBneHuto HaHocaMu HeT. bbino
Obl NOMnesHo 3HaTb, MPUHMMANUCb NN Kakve-nMbo Mepbl, U MOYEeMy OHM OKa3anucb
Hea(pPEKTUBHBIMN 1 /| NN He ObiNM peanusoBaHbl. 3Ta MHGopMauua Obl nmomorna B
JanbHenwen padore.

Reservoir level-volume curve
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PucyHok 2-17 Kpusble o6bema Ha yposHe 8o0oxpaHunuwa 3a mpu 2o0a (eknrodvasi HavyanbHbil 1981 200)
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Storage loss along the reservoir
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PucyHok 2-18 CpasHeHue nomepu obbema edosib Pycrosoeo sodoxpaHunuwa mexdy 2008 u 2021 codom

Map Satellite

PycnoBoe
BOAOXpaHunuiye

D S

Kanapacckoe
BOAOXpaHUnuLe

3

FonoBHLIE COOPYXEHUS!

Deltares Keyboerd shoreciteWirungery 2022 TerraMetrics | 2km L | Terma of lise
PucyHok 2-19 3oHbl 3auneHusi (0603Ha4yeHo 3ereHbIM Ugemom), cghopmuposaswiuecs 8 2008-2022 2odax
800os1b Pycriogoeo sodoxpaHuriuwa 803/1€ 20/108HbIX COOPYXeHUl (KonuyecmeeHHas oueHka Aqua Monitor Ha
OCHO8€E CrlymHUKO8bIX u30bpaxeHull)
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PucyHok 2-20 CpasHeHue npodosibHbIX rnipogpunell mexdy HadvarnbHbiM eodom (1981) u nocrnedHum 2odom
(2021) e0onb Pycriosoeo sodoxpaHunuwa (Ukpamosa, 2021)

CocTtaB HaHOCOB 1 NOTEHUMan yTunusaumm

Ons namepeHnsi MEXaHMYECKOTO M XMMUYECKOrO COCTaBa HaHOCOB M BoAbl Obinv npoBeaeHbl

OBe pasHble noneBble kamnaHum: 14-24 uioHa 2021 roga Co CTOPOHbI TypKMeHWcTaHa

(ypoBeHb Bo3ne nNnoTuHbl — 126 M), 1 5-15 aBrycta co cTopoHbl Y3bekucTaHa (ypoBeHb BO3re

nnoTtuHel — 125 M) (Lupokosa, 2022). N3amepeHusa nposoannmck B nabopatopun no obpasuam

OCEBLUMX HAHOCOB M BOAbl U3 BbIOpaHHbIX MecT BOONb PycrnoBoro BOAOXpaHWMMLLA.

HekoTopble hakTbl 1 NokasaTenu, a Takke 3amevyaHusi, OCHOBaHHbIE Ha 0630pe 1 3Kcnpecc-

aHanmse M3MepeHHbIX JaHHbIX, NPeACTaBMNEHbI HUKE:

e Mecta B3aTMA 00pasLoB HAHOCOB W BOAbl OrpaHWYMBAIOTCS HWKHEW MOSIOBUHON
BOLOXpaHunumLa (T.e. BO3M€ roJfIOBHbIX COOPYXXEHWI U BHEPYCNOBbIX 30H). OgHako HeT
nHdopmaumm o rnybuHe B3aTUS obpa3uoB. Kpome Toro, He ACHO, Kakue npasuna 6binm
MCNoNb30BaHbl B CTpaTernm B3sATMA obpasuLoB HAHOCOB. MexaHW4Yecknin U XMMUYECKUR
COCTaB HAHOCOB B BEPXHEN YacTu MOXeT oTnmyaTthed. B Gyaylem HyxHo ByaeT ux yvecTs,
Tak Kak HaHOCbl B BEPXHEW YacTW BOAOXpaHMNMLLA ToXe MOryT ObiTb yAaneHbl
(BblMEPNAHBI) M YTUIIN3MPOBAHBI.

e Ha ocHOBe OaHHbIX M3MEepPEeHUn Mbl COCTaBUNKM rpaduk cogepxaHusa dpakumi no Bcem
obpasam OCeBLUMX HAHOCOB BAOSMb PycrnoBoro BogoxpaHunuiia (MpenmyLlecTBEHHO B
HWXHEM Obede), KoTopbli M306paxkeH Ha PucyHok 2-21. Kpome TOro, o HEKOTOpbIM
obpasuam 6blnn NoAroToBMEHbI KpMBbIE pacrnpeaeneHns rpaHyioMeTpu4eckoro coctasa
(PucyHok 2-22). MoxHO OTMETUTb cnegyioLlee:

o bonblmMHCTBO 06pa3uoB UMelOT 6onbLUoe coaepxaHue dpakumn pasmepom 0,01-
0,05 mm (6onee 45%, 3a ucknioveHnem Tpex obpasuos).

o OpwuH obpaseL, NokasblBaeT BbICOKOE coAepKaHue KpynHbIX hpakumi, a UMEHHO
npumepHo 39% dpakumi pasmepom 0,1-0,25 mm 1 37% dpakumii pasmepom
bonee 0,25 mm. Mexay Tem, Bce Apyrne obpasubl NOYTU HE cogepXaT dpakumm
pasmepom 6onee 0,1 mm.

o CpegHun pnametp (Dso) Bapbupyetca B guanasoHe ot 0,003 mm go 0,2 mwm.
OpHako B 6onbLlUMHCTBE 06pa3uoB OoH HaxoauTes B npeaenax ot 0,01 mm go 0,02.

o CopgepxaHue rmuHbl B 0bpasLax nsaMepsanocb OTAENbHO OT NeCOYHbIX pakuni.
OHo B 60nbLUON CTENEHN BapbMpyeTCs B pa3Hbix obpasuax, T.e. oT 2,4% 1o 82%.
MuHumanbHoe cogepxaHue rmuHbl (2,4%) obHapyxeHo B obpasue ¢ Hambonee
KpynHbeiMu dpakuusimm (Dso npymepHo 0,2 MM), B TO BpeEMS! Kak MakCcMMarbHOe
copepxaHue rmuHbl (82%) obHapyxeHo B obpasue ¢ 6onee Menkumm ppakumamm
(Dso npvmepHo 0,003 mm).
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e U3 BogoxpaHunumwa B3saTo 13 00pasLoB BOALI 41151 U3MEPEHUST KOHLIEHTpaLMM HAHOCOB (B
OCHOBHOM, BAOflb HWXHero Obeda BOAOXpaHWnMLIA, Kak W obpasubl HaHOCOB).
PesynbTatbl n3obpaxeHbl Ha PucyHok 2-23 1 NokasblBalOT, YTO KOHLEHTpaLms HaHOCOB
Bapbupyetcsa mexay 0,7 r/n n 3,85 r/n.

e Xumwnyeckun aHanus obpasuoB HAHOCOB M BOAbl MOKa3biBaeT crieaytollee (HeEKoTopble
pe3ynbTaTthl NabopaTopHbIX aHanNM30B NpeacTaBneHbl B [punoxeHun 2 Ha OCHOBE OT4eTa
LLnpokoson, 2022):

o BpegHbix (TOKCWYHBIX) W/UNK OMacHbIX BELLECTB WM 3arps3HeHust B obpasuax
HaHocoB HeT. Kpome Toro, o6pasLbl cogepaT None3Hble 3r1eMEHThl B CNeJoBbIX
Konm4ecTBax, Hanpumep, xxeneso, Mefb, 00p, MarHWn, UMHK, MapraHed, kobanbT,
MonmbaeH.

o OnpegeneHue rymyca n obLiero cogepxaHus nutaTenbHbIX BELWECTB (3HaYeHust
A®K) c ncnonb3oBaHMEM MPUHATOINO B arpoOXMMuM MeToAda MoKasbiBaeT, YTO
06pasLbl HAHOCOB MOXHO OTHECTM K «HU3KUM» U «OYEHb HU3KMMY.

o Xumunyeckuin coctaB obpasLioB BOAbl MOKa3bIBAET, YTO Y HUX — OYEHb XOopoLuune
cBowcTBa, Hanpumep, pH ot 6.9 go 8,0; anekTponpoBoanMocTb MeHee 14CM/Mm,
obLlee KONMMYeCcTBO pPacCTBOPEHHbIX TBEpPAbIX BelwecTB MeHee 1r/m (3a
UCKIMoYeHMeM ogHoro obpasua). 3To o3HayaeT, YTO Boda NoaxoauT Ans nutbs v
OpYryx ObITOBbIX, MPOMbILUNIEHHbIX Y UPPUrALNOHHBIX LENeN.

o CpaBHeHve npefdenbHOW  OOMYCTMMOM  KOHUEHTpauuum U1 PakTU4eckoro
coaepXaHusa TsKkenbiX MeTannoB B obpasuax HaHOCOB MoKasblBaeT, 4TO
NPUCYTCTBUE TSXKENbIX METaNNoB He MpeacTaBnseT OnacHOCTU MO BCEM
nokasatensm BO BCex obpasuax (3a MCknioYeHneMm opHoro obpasua rnuHbl).
dakTnyeckoe cogepkaHne BpeaHbIX ANIEMEHTOB — HUXKE NpeaenibHOM AoMYCTUMOMN
KOHLIeHTpauuu, npuyem no HekoTopbiM anemeHtam B 50-60 pas.

o YunTtbiBas pesynbTaTbl XMMUYECKOrO aHanm3a, MOXHO 3aKMunTb, YTO HaHOCHI
NOAXOAAT ANdA BCcex BUAOB yTunmsaumm (bnotudeckom n abnotuyeckom).

e Kpome TOro, 66110 NPOBEAEHO IKCNEPUMEHTANBHOE UCCNEAOBaHNE NO MOTEHLMANbHON
yTunu3aumm HaHocoB u3 Pycnosoro BopoxpaHunuuwa (LeHTpanbHo - Asnartckum
WHCTUTYTOM 3Konormdeckmx uccnegosaHmn B 2022 rogy). HekoTtopble dakTbl 1
nokasaTenu 3Toro nccrneaoBaHus:

o JlabopaTopHbIn  3KCMEPUMEHT  Kacancs  MNPUMEHMMOCTM  HaHOCOB U3
BOLOXpaHWnMLia B NPOM3BOACTBE CTPOUTESNbHBLIX MaTepraroB (B 3TOM criyyae —
KMpnnyen)

o bBbinu B3ATbI TpM pasHbix Buabl 00pasLOB M3 pasHbIX PErMoOHOB U C PasHON
rnybuHbl PycnoBoro BogoxpaHwnuviia, KoTopble onucaHbl B otvyeTe (PucyHOK
2-24).

o [Ilo Bcem Tpem obpasuam Obin1 npoBegeH Xumudeckui aHanua. PesynbTathbl
npeactaeneHsl B Tabnuua 2-1. HekoTopble nokasaTenu CyLecTBEHHO
oTnunyatoTcss B Tpex obpasuax. Bce nokasatenn — B npegenax [onyCTMMOMN
HOPMBbI.

o bBbinu npoBegeHbl pa3nuuHbie 3KcnepumeHTbl. Kupnvum Obinv coenaHbl 6e3
Kakmx-nnbo gobasok (PucyHok 2-25).

o PekomeHOoBaHO paccMOTpeTb M Apyrne BapuaHTbl UCMOSb30BaHUA, Hanpumep, B
CenbCKOM XO3SMNCTBE 1 XMBOTHOBOACTBE.

o PesynbTaThl 3KCNEPUMEHTOB HEOBXOANMO AOMOMHUTENBHO CKPYMYIIE3HO N3YYnTb
C Y4YeTOM KpyMmHOMAacLUTabHOrO KOMMEPYECKOrO MPUMEHEHUST U MOBbILLEHUA
LLEHHOCTW.

o OO6pasLbl HAaHOCOB BObINK B3ATLI N3 BEPXHETO CMOS floXa BOAOXpaHWUMLA. YUnTbiBasi, YTo
OCaXAEHHbIN Cov A0BONbHO Gonblwon (4o 15 M BO3ne NMoTWHbI), U NOL HUM, CYAs Mo
BCeMy, ecTb Oornee cTapble OTMOXEHUS, TOMbKO COCTAB WM Ka4yeCTBO BEPXHEro W
MOBEPXHOCTHOIO Crosi MOryT He ObiTb penpes3eHTaTMBHbIMU AN BCEX OCaXOEHHbIX
HaHocoB. Taknum o6pa3oM, Heo6xoaMMO OLEHUTb 06pa3sLbl U3 6onee rnyookux croes. JTo
OOIMKHO BbITb Yy4TEHO B OyAyLUMX UCCNEeAoBaHMAX U MPOEKTax.
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Mechinical composition of sediment deposits
90
80
70
60
50

TE _ . Il‘ |I.|||'.|l ||I|| l“ I|I.||.||@ - |||.||.||! ||I.||.|Ii il I"I ‘I

>0.25 0.25-0.10 0.10-0.05 0.05-0.01 0.01-0.005 0.005-0.001 <0.001 Clay
Fraction size (mm)

Content (%)

PucyHok 2-21 CodepxaHue ¢hpakyuli HaHOCO8 8 pa3Hbix 0bpa3suax (cmonbubl 00UHaKo8020 ysema rno ecem
pasvepam ¢ppakyuli omHocsmcsi K 0OHoMy obpasuy — 6bino e3smo 16 obpasyos HaHocos 800sb
sodoxpaHunuwa)

0 —e— Sample-1 (clay content =2.4%)

100 ~—a— Sample-2 (clay content =8.7%)
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PucyHok 2-22 Kpueasi pacrnpedeneHusi epaHylioMempu4yeckoeo cocmaea Mo HeKomopbiM obpa3uam u3
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PucyHok 2-23 KoHueHmpauusi HaHocoe (MymHocmb) 8 obpasuax e00bi (bbirio e3smo 13 06pa3yoe 800kl 80016
8odoxpaHunuwa)
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Moysa N2 1 - un co gHa Moysa N2 2 — un necuyaHsbln Mousa N2 3 — N rAMHUCTSI
PucyHok 2-24 Ob6pasubl, e3simblie Ons 1abopamopHbIX 3KCIIEPUMEHMOS (crieea — ro4ysa U3 JI0Xa
sodoxpaHunuwa; nocepeduHe — recyaHasi royea; cripasa — a/uHsiHas rno4sa) (LleHmpanbHo-A3uamckull
UHcmMumym 3Kosoau4Yeckux uccredosarutl, 2022)

Tabnuya 2-1 Xumudeckull cocmas mpex obpasyos, ykasaHHbIX ebiwe (LlenmparnbHo-A3uamckul uHecmumym
aKorioeudeckux uccnedosaHull, 2022) — mabnuuya (cripasa) rokasbieaem [rPOBEPEHHbIE 3/1EMEHMbI 8
nepesode Ha aHenutckud.

riokasaresb HJl Mousa 1 Moysa 2 MNoysa 3 PH
pH, MCM/cM 7.99 7.91 7,69
HedtenpogykTsl, Mr/kr <50 <50 <50

Xnopua-moH, Mr/kr 30,5 88,5 4857
HuTpaT-1oH, Mr/Kr 130 8,66 12,8 <30

Qil products [mg/kg]
Chloride [mg/kg]

Nitrate [mg/kg]

Sulphate [mg/kg]

CynbdaT-1oH, Mr/Kr 98,7 140,1 1573 Fluoride [mg/kg]
B Sropva-woH, Mr/kr 28 & 14,6 <10 Phosphate [mg/kg]
DOCHAT-MOH, Mr/Kr 40,1 34,7 <30

Ammonia [mg/kg]

AMMOHW#, Mr/Kr 29 2,6 <20
Kanui, Mr/xr 6 13,2 <20
Harpwui, Mr/kr 73,05 136 862
MarHui, Mr/kr 24,5 326 237
Kanbuui, Mr/kr 107 130 876 —
ARIOMUHAR, Mr/Kr <5,0 <50 <50 " 13 | Aluminium [mg/kg]

Potassium [mg/kg]

2 lo|o|v|ola|s|o|n|=
>

Sodium [mg/kg]
11 | Magnum [mgkg]
12 | Calcium [mg/kg]

i
=

A Maprael, r/kr 100,0 2,535 2,510 2,485 4} Manganese imghal
MosnméaeH, Mr/kr <10 <10 <10 15 | Molyodenum (moal
Kaamui, mr/kr 05 <0,05 <0,05 <005  _to|cummmoia

CeuHel, Mr/kr 6,0 <05 <05 <05 _17 | Leadimgkgl
Ko6anbT, Mr/kr 50 <05 <05 <05 18 | Cobalt [mgikg]
EEM Xeneso, mr/kr <05 <05 <05 19 | Iron [mgkg]
Hukensb, Mr/kr 4,0 <05 <05 <05 20 | Nickel [mgkg)
Menb, Mr/kr 30 <05 <05 <05 21 | Copper [mg/kg)
PTyTb, Mr/KF 21 < 0,005 < 0,005 < 0,005 22 | Mercury [mgk]
Xpom, Mr/kr 6,0 <05 <05 <05 23 | Chromium [mg/kg]
UnHk, Mr/kr 23,0 <05 <05 <05 24 | Zino [mgikal
ISl NnoTHbin ocTaTok, % 0,084 0,096 0,734 25 | Solid residue [mghkg]

PucyHok 2-25 lomosebie obpasubl npodykmos (Kupru4u), coesiaHHble ¢ UCrob308aHUeM 0bpa3y0e HaHOCo8
u3 Pycrosozo sodoxpaHunuwa (LlenmparnbHo-azuamckul UuHCmumym aKono2udeckux uccredosarull, 2022)

2225 OkcnnyaTauns BOAOXpaHunmwa
Ha ocHoBe umerLmxcs gaHHbIX O AMHaMKKe YPOBHS U obbeMa PycnoBoro BogoxpaHmnuiia
B 2015-2020 rogax MOXHO BblAENUTL criegyowme dakTbl 1 nokasatenn (6onee nogpobHyro
MHpopMaLMo MOXHO HaTu B otyeTe M. Ukpamoson, 2021):
e /IaMeHeHus B ypoBHE BOAOXpaHunMLia, n3obpaxeHHble Ha PUCyHOK 2-26, nokasbiBatoT,
4YTO HOpMarnbHbIA MOAMOPHLIA YPOBEHb HE [OOCTUraeTcsi B Te4YeHue Oonblien 4acTu
nepuoaa, ocobeHHo B Oonee ManoBoAHble roabl. Kak nokasbiBaeT aHanmM3 AaHHbIX O
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cTokax (cMm. Bbiwe PucyHok 2-13 n PucyHok 2-14), nocnegHue 15 net 6binm 0THOCUTENBHO
ManoBOAHBIMMW C NMOHKAKOLLEN TEHAEHUMEN.

e HopmanbHbI MOANOPHLIV ypoBeHb He Obin gocTurHyT B 2020 rogy. 3TO ykasbiBaeT Ha
elwle Oonee cepbesHyld NpoOMeMy B OTHOLIEHUW HanU4Ms BOAbI, Y4MTbIBasl, 4TO
BoJAoxpaHunuiLe notepsano novtn 60% obuiero HayanbHoro odovema k 2020 rogy. 310
O3Ha4yaeT, 4YTO BOAOXPaHWNULLE [AOIMKHO HaMoNHATLCA ObiCTpee, M HOpManbHbIN
NMOANOPHbIA YPOBEHL AOIMKEH AOCTUrATLCA Aaxe npu Goree HU3KOM NPUTOKE BOAbI.

¢ /ameHeHus B cpegHemecayHoM obbeMe noToka B 2015-2021 rogax (YacTuyHo) nokasaHbl
Ha PucyHok 2-27. OH oTpaxaeT u3MeHeHus1 B ypoBHe BogoxpaHunuwia. OgHako 3gech
BMAHO, YTO Npw (TOM >Xe) HopManbHOM nognopHom yposHe B 2015, 2017 1 2019 rogax,
006beMbl NOKa3bIBalOT MOHWXKAKLLYI0 TEHAEHUU0. ITO MOXeT ObiTb CBS3aHO C notepew
obbema 13-3a 3amneHus.
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PucyHok 2-27 JuHamuka cpedHeMecsiYHbIx 06bemMoe nomoka e Pycriosom eodoxpaHunuuie 8 2015-2021 eodax

MoTepu BoabI

Heobxoouma KOnMMYecTBEHHas OUEHKa MNOTEpPb BOAbl W3 BOAOXpPaHWNMLWA MO  OPYrvMm

npuynHam. Beluncnenus BogHoro 6anaHca, caenanHble M. Mkpamosown (2021), nokasbiBatoT

cnegywowne akTbl 1 3Ha4YEHMUS:

e [loTepu BOAbI M3-3a ucnapeHns n TpaHcnupauum Ha TMIY. Kpome Toro, 6bina nposegeHa
KONMYeCcTBEHHAasi OLeHKa BO34eNCTBUA hmnbTpaumm.

e AHanu3 nokasan, 4To nocrne BBoga PycrnoBoro BogoxpaHunuvuia B 3Kchfyatauuioo, B
3aBMCMMOCTM OT (PAKTMYECKOTO pexuma dKcnryatauun, rogoBble NoTepy OT UCNapeHust
pocturanu 250 mnH. m3. MoTepu GbinM BLICOKMMU Ha NPOTSHKEHWM OOSTOro BpeMeHU B
MHOrOBOAHbIE TOAbl M3-32 BbLICOKOTO YpPOBHS BOAOXpaHwWnvWa B TeyeHue Oonee
ONUTENBHOro Nepuoaa, B TO BpeMs Kak B MariloBOAHbIE roabl NoTepyM MUHUMArbHbI 13-3a
©0nbLLIOro NOHWXEHNST YPOBHSA BOAbI.

o  OunbTpaunOHHbIE NOTEPU BOAbI 3HAYMUTENbHBI B MHOrOBOAHbIE FOAbl, B TO BPEMS Kak B
ManoBoAHble rogbl Habnwogancsa NpuUToK UNbTPaUUOHHBIX MOTOKOB, KOTOPbIA MOXET
ObITb CBSI3aH C CUJIbHBIM MOHMXKXEHWEM YPOBHSA BOAbl. MakcumarnbHble Habnogaemble
rogoBble 0ObEMbl MPUTOKOB M OTTOKOB, Bbi3BaHHble unbTpaunern B Pycnosom
BogoxpaHunuuie, aocturaoT 130 MnH. M3 1 280 MrH. M3, COOTBETCTBEHHO.

e [opoBble 0ObeMbl BOAbI, CyAst MO BCEMY, 3HAYUTENbHbI U COMOCTAaBMMbI C FOOOBOM
notepen obbema 13-3a 3auneHust. ATo HYXKHO OyaeT y4ecTb NPy PacCCMOTPEHMM pPeLLEHUS
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npobnem 3auvneHunsi. Heobxogumo npoBecTn OGornee ckpynynesHble HabnwaeHus u
aHanus, YtTobbl AaTb TOYHYIO KONTMYECTBEHHYHO OLIEHKY NOTEPSIM BOAbI.

Cnen,yeT OTMETUTb, YTO AaHHbIX U MH(bOpMaLI,MVI O noTepAx BOAbl B KaHamnax, CBA3aHHbIX C
npocavynBaHneM u 3amneHnem, Het.

2.2.3 OKoHOMMYECKUue notepu

M. WkpamoBa (2021) cgenana npubnukeHHble pacyeTbl MO IKOHOMMUYECKUM MOTEPSM,
CBSA3@HHbIM CO CHWXEHMEM  CellbCKOXO3AWCTBEHHOIO MPOM3BOACTBA W BbIpaboTKM
rMAPO3HEpPrMn. OTK pacyeTbl NOKa3bIBAKOT NpUbNU3nNTEnbHbIE rogoBbLIE NOTEpH B pa3mepe 37
MrH. gonn. CLWA wn 6-16 mnH. pgonn. CLUA um3-3a notepb B CEIbCKOXO3SMCTBEHHOM
npon3BoaCTBe U BblpaboTke rmapo3Heprum, COOTBETCTBEHHO. [1oTepu cenbckoro Xo3ancTaea u
rmgpo3aHepreTukun B 2021 rogy, cornacHo pacyetam, coctasunu 59 mnH. gonn. CLUA v 16 mnH.
ponn. CLWA, cootBeTcTBEHHO. [loapobHasn nHopmaums o pacyeTax coaepxmrtca B otyete M.
Ukpamosow (2021).

CTOMT OTMETUTB, YTO 3TO OTHOCUTCS K (PMHAHCOBBLIM NMOTEPSAM WM UCKMOYAET Apyrue noTepu u
NocrneacTBus, KOTopble ObINM YNOMSIHYTbI Bbile, T.€.: (i) NOTEPU B CENbCKOXO3ANCTBEHHbIX
Yyrogbsix U BOAOCHaOXeHWM, Begyline K yXyALWeHUI0 UCTOYHMKOB CpeacTB CyLLEeCTBOBaHMSA
HaceneHus; (ii) akonorumyeckune npobnemsbl (yxyALleHne 3KONorum pek, kayecTsa BoAbl, cpeabl
obutaHus); (iii) 6esonacHoOCTb HaceneHuss M WUHAPACTPYKTypbl (Hanpumep, 3awuta oT
naBoAKoB, Nrioxoe (PyHKUMOHUPOBaHME U NONHas BroknpoBka BOA03abopoB).

224 HeonpepneneHHOCTb U HETOYHOCTb AAHHbIX

O6G30op ¥ 3Kcrnpecc-aHanuM3 MpoBOAWMCS Ha OCHOBE WMEIOLMXCA [AaHHbIX, OT4EeTOB W

nHdopmaumu. Bo3MOXHO, OaHHble W pesynbTaTbl He MUWLeHbl HeomnpeAeneHHOCTU W

HETOYHOCTM NO PasnUYHbIM NpUYMHaM. MOXHO BblAENUTb HEKOTOPbIE U3 HUX:

e HeTouyHoCTb B 06BbEMax BogOXpaHMNMLLA B CBA3M C HU3KOW pa3peLuatoLlelt CnocobHOCTbIO
nsMepeHui. Hanpumep, paccTtosiHue Mexay W3MepsieMbiMU CeYeHUSMW CcocTaBrnseT
Bonee oQHOro KunomeTpa, YTO MOXET MPUMBECTM K NPOMYCKY NnecvaHbiX OCTPOBOB MMM
rnyBoKMX y4acTKOB MEXAY U3MEPSEMbIMU CEYEHNSMM (B 3aBUCUMOCTU OT TOro, Kak OHM
ObInn BbIGpaHbI).

e [loaxoabl U MeTOAbl M3MEPEHUI 1 aHann3a YyBCTBMTENMbHOCTU, CMONb3yeMble B pasHblX
N3MepeHnsx B pasHble nepunoapl (Hanpumep, namepeHus rnybuHbl, KOTOpble NPOBOAATCH
BHavarne v B gpyrue rogbl) MOryT NPUBOANTb K HEKOTOPbIM HETOYHOCTSIM.

e [Ipyrne acnekTbl, HaNnpMMep, UCMonb3oBaHWe HeJOCTaTOMHOro YMcna obpasuoB, B3AThIX
BAOMb BOAOXPaHUNULLA, U UX YacToTa, HanpumMmep, NCMonb3oBaHne 06pasLioB TONbKO NO
NMOBEPXHOCTHBLIM HaHOCaM B MecTe € 60MbLUIMM CII0OEM HaHOCOB; OAHOTOYEYHbIN 0BpaseL
BOAbl ANS M3MEepeHMs MYTHOCTW, B TO BpeMs Kak nokasaTenuM MOryT CyLleCTBEHHO
MEHSTBCS C rNyOGuHON BOAbI; HEMOAXOAALMIA Nepuog AN U3MEpPEeHNn N CAOXHOCTU B
N3MEepeHnsx B MHOroBogHble nepvodpl, T.4., TOXe MOryT MpPUBECTU K HETOYHOW
KONMYeCTBEHHOW OLIeHKe M TpakToBKe. B Lenom, HecobnoaeHne YeTKUX MexayHapoaHbIX
npaBun U CTaHAAPTOB cTpaTernm B3aTMA obpasuos, BbibOpa MecT B3aTUA 06pasuoB,
B3ATUS 06pasuoB, romoreHnsaunm obpasLos, COXxpaHeHns 06pas3LOB 1 akKpeaUTOBaHHbIX
aHanUTU4YeCKUX MeToA0B MPUBOAAT K HEONpPeAeneHHOCTN KaYecTBa XMMUYECKNX AaHHbIX.

e ApTedakTbl 1 OLLIMBKM U3MEPEHUI TOXE MOTYT NPUBECTU K HETOYHON OLIEHKE.

2.8 Xapaktepuctuka npobnem sanneHus n sosgencreve Ha TMIY

TMI'Y — mHoroueneson rmapoyseri, UCMomnb3yeMblil B CEMbCKOM XO3SIMCTBE, JHEepreTuke,
BoAocHabeHnn, pbiIboBOACTBE U MPOTUBOMNABOAKOBOW 3awmTe. Ha ocHoBe npeacTaBneHHoro
Bbille 0630pa 1 aHanmn3a gaHHbIX 1 UHOPMaLMM MOXHO 3aKMoYMTb, YTO NPOGNEMbI 3anneHus
0OKa3blBalOT CyLIECTBEHHOE HEeONaronpuATHOE BO3AEWCTBME HA pasfnUYHble acnekTbl U
dyHKLuMn TMITY. B cBSA3M € 3TUM, Npobnembl 1 BO3OENCTBME MOXHO pasfenuTb Ha KaTeropuu,
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KOTOpble OmnucaHbl HwkKe. 3TO MOXET TMNOMOYb B [JanbHehen COOTBETCTBYOLLEN
Knaccudpukauum Mep 1 peLueHun.

2.3.1 MNepBana kateropusi npo6Grnem: paboTOCNOCOOGHOCTL M 6e30MacHOCTb TFONOBHbIX
COOpYyXeHUn
M3mepeHune, nposeaeHHoe B 2021 roay, ykasbiBaeT Ha 3HA4YUTENbHOE 3anneHne (0caxaeHHbIN
cnow TonwmHon =12 M, cM. PucyHok 2-28) nepepn rupoanekTpocTaHumen n Bogo3abopHbiMu
COOPYXXEHVAMU KaHanoB. 3Ta nNpobnema npueBena K Mroxon paboTe rmapoanekTpocTaHUuK,
oTpaxatwllencs Ha Mnpou3BOACTBE 3HEPrn u 3PGPEKTUBHOCTM CTaHuuu. [danbHenwee
yxXyglleHne cuTyauumn npuBedeT K cbosim B paboTe rnapoanekTpocTaHumu. bonee Toro,
Oonbwor  POHT  3auneHust  pacnpoCcTpaHuicd Ha  BoA03abopHblE  COOPYXKEHWUS
NppUraumoHHblX kaHanoB. CuTyaumss — JOBOMbHO Cepbe3Has, 0cobGeHHO Ha Boao3abope
npaesobepexxHOro kaHana, u BegeT k cboam B paboTe kaHana. [NonoxeHne GyaeT yxyawartbes,
yuuTblBasi, YTo BOO03abop HaXoaMTCsa Ha BHYTPEHHEM crube peku, KoTopbl BonbLue CKIOHEH
K 3auneHuto. NecyaHbIi OCTPOB BUAEH AaXe Ha CHUMKe (CM. PucyHok 2-29).

Takoe 6onblioe 3aunneHne nepen rofioBHbIMM COOPYXEHUsI Takke co3faeT bomnblume pucKu
ans 6e3onacHoro Nponycka naBoAKa, KOTOPbIA MOXET MOBMMATbL HE TONbKO HAa COOPYXEHUS,
HO M Ha TeppuTOpMIO U HaceneHue. B cBaA3u ¢ aTum, 3Ty Npobrnemy HeobxoaMMo pelnTb B
CPOYHOM MOpPSIAKE C Y4ETOM KOMMIEKCHOW, BHUMATESTbHOW MHXEHEPHOWN OLIEHKM.

¥134m
; OtmeTkH, M — Full Reservoir Level (FRL)
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PucyHok 2-28 Cxemamudeckoe u3obpaxeHue 3auneHusi 8031e 20/108HbIX coopyxeHul (M. kpamosa, 2021)
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PucyHok 2-29 ['0r108HbIe COOPYXeHUs1 2udpoanekmpocmaHyuu u kaHanos (cHumok Google Earth)

2.3.2 BTopas kateropus npo6nem: notepsi o6bLeMa BogoxpaHunuiua

M3mepenune, nposegeHHoe B 2021 rogy (cM. npegplayliunin pasgen), nokasano 6onblioe
3anneHve BAonb PycrnoBoro BogoxpaHunuuia, B YacTHOCTM B npegenax 50 km BBepx Mo
TEYEHUIo OT NNOTMHBLI. OHO NpMBENO k NoTepe o6bema npumepHo Ha 1,5 mnpa. m3 B Pycrnosom
BOAOXpaHunuLe (3To npubnusntensHo 63% obuero o6vema). Mo Bcen BugumocTn, 6onbLuoe
3auneHne PycnoBoro BoAoOXpaHMnuLa@ Hayano cos3gaBaTe npobrnembl U Ans  Opyrux
BHEpYCMNoBbIX BogoxpaHunuw,. OpHako [AaHHbIX W WHdopmauum o npobnemax BoO
BHEPYCINOBbIX BOAOXPaAHUINLLAX HET.

MoTeps o6bema 03Ha4YaeT yMeHbLUeHMe nogayn Boabl A4S CENbCKOro X03anMcTBa U NMTLEBOTO
BOJOCHabXeHus. Yxe cenvyac HabntogaeTcs npobnema 3abpoLUeHHbIX
CenbCKOXO3SINCTBEHHbIX yroguin. bonee Toro, coctosiHne BopoxpaHunuvuia OygeT ganblue
yXyALWaTbes, ecnu He GyayT MPUHSATbI Mepbl, U 3TO NPUBEAET K Cepbe3HbIM CouuManbHo-
9KOHOMMYECKMM (HebnaronpuaTHbIM) MOCMNEACTBUAM [N PervoHa, Bnvsis Ha CpencTea
CYLLIECTBOBAHMWSA HAaCENEHNSA Y SKOHOMUKY PErMOHa.

Kpome Toro, aHauuTernbHas noteps obbema BOAOXPaHUNMLLA HeceT A0CTaTo4YHO Gornblune
PUCKU ANS 3alWUTbl OT HABOAHEHWI, TaK KaK perynmpoBaHue NaBoAKOB NOYTU HEBO3MOXHO B
HacTosiLee BpeMsl U3-3a CUMbHOTO COKpaLLeHUs obbema AN MPUHATUS NMPOEKTHOTO YPOBHS
naBogka. OTO MOXeT NPUBECTU K Yrpo3e B Cyvae CUMbHOro NaBofKa, KOTOpylo He criegyeT
UCKMoYaTh.

24 3akno4veHne

B HacTosLwel [naBe npeacTaBneH AeTanbHbI 0630p NPOLUOro 1 TeKyLero coctosiHus TMITY.
OueBugHo, 4yto TMIY wucnbITbIBAaET Cepbe3Hble MpobneMbl, BbI3BAHHbIE 3aUSIEHMEM
PycnoBoro BogoxpaHunuiia, yXe B TeYeHUEe HECKONbKMX Aecatunetuin. OTm npobnembl
OKa3bIBalOT pasnuMyHOe BO3ZeNcTBUE Ha yHKuumM 1 paboTty rmgpoyana. Ncxopa us Buga u
mMacwTtaba BO3AENCTBMSA, Mbl pasgenunu npobrnembl Ha [OBE KaTeropum € pasHbIMU
noTpebHOCTAMM B pecypcax U CTeneHbio CpoyHocTU. epBas kaTeropusi npobnem Tpebyet
CPOYHOro NIaHUpPOBaHUA 1 AencTeui (YTobbl HE NOTepATb pecypc, T.e. cam TMIY), a Takke
KPaTKOCPOYHbIX Mep MO KPUTUYECKOW WHpPacTpykType (yXyAleHWe W OKOoH4YaTernbHas
3amMeHa), BKI4Yas COOTBETCTBME TpeOOBaHUSIM, KOTOpPbIE MOTYT ObITb peann3oBaHbl ObICTPO
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M C OrpaHUYEHHbIMW WMHBECTMLMSIMM U pecypcamu. BTopas kateropusi npobnem Tpebyet
NPOBEAEHUs  Hagnexallero MWccrnefoBaHuss no  onpegeneHnto  obbema  pabor,
KpyrnHoMacLuTabHoro nraHMpPOBaHMs, TEXHUKO-9KOHOMUYECKOTO 060CHOBaHWSA,
NPOEKTUPOBaHUA U peanu3auMuM C [OONFOCPOYHOM cTpaTerneit (HeoGxoaumbl Gonbluve
MHBECTMLMM 1 pecypcbl). ATO BbINO caenaHo, YToGbl AOMOMHUTENBHO KnaccuduumpoBaTh
Mepbl 1 peLleHns Ans onpeaeneHns ux npUopuUTeTHOCTM Ha OCHOBE BO3MOXHOCTM MOMyYeHus
Heo6XxoaNMbIX (PUHAHCOBBIX M TEXHUYECKUX PECYPCOB.
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3 PelwleHne npobnem 3anneHus Ha TMI'Y

3.1 BeseneHune

C yyeTOM npoBefeHHOro Hamu 0630pa U 3KCnpecc-oLeHK npobnem 3auneHus Ha TMIY (B

YacTHocTu B PycnoBomM BOAoOXpaHumuLLe), Mbl pacCMaTpuMBaeMm TpU OCHOBHbIX acrnekra u

npeanaraem cCooTBETCTBYHOLLME MEPbI/PELLEHNSA, @ UMEHHO:

1) YkpenneHve  yHKUMOHANbHOCTM M ©e30nacHOCTM  TOMOBHbLIX  COOPYXEHWUM
rMapoarekTPOCTaHLUN N KaHaroB

2) YnydweHue cutyaumm ¢ akkyMynmpoBaHMEM U HanmyiMeM BOAbl

3) T[loBblWweHMEe yCTONYMBOCTU BOAOXPAHWUMLLA M aganTUBHbIN noaxog, (-bl)

MepBbIi acnekT TpebyeT CpPoOYHOro nnaHa AeWcTBUiA M3-3a 0BECMOKOEHHOCTU MO MoBoAYy
yHKLUMOHanbHOCTM 1 BesonacHocTU ruapoysna. Mepbl No AaHHOMY acnekTy, FhnaBHbIM
obpa3oM, cBA3aHbl C perynsapHbiM OOMYy>XUBAHUEM, MOHUTOPUMHIOM W agantaumen. ITo He
notpebyet OOMbLIMX MHBECTULMA U TEXHWYECKMX pecypcoB (Ha camMoMm fene, Mepbl Mo
TEXHUYECKOMY OOCNYXXMBAHWUIO YXe [OOIMKHbI ObiTb NPEeayCMOTPEHbl B MOBCEOHEBHbIX
MEepOonNpUSATUSAX Takoro 6oNbLIOro KoMMekca).

Btopon acnekt cBssaH c 6Gonee AOMArOCPOYHbIMU, KpymHOMAacLWTabHbIMM Mepamu U
BMeLlaTenbCcTBamu. Y aTux Mep — XOpOLUMI NOTEeHUMan B YacTu OCyLLEeCTBUMOCTM U
3(PPEKTUBHOCTN, B YACTHOCTM ANs peleHus npobrembl notepy obbema Pycnosoro
BogoxpaHunuwa. OgHako OHM TpebyloT npoBedeHUs Hagnexalwimx uccnegoBaHum no
onpegeneHnto obbema npoekta B COYETaHUW C BHMMATENbHOW, AeTanbHOW OLEHKOW
OCYLLECTBMMOCTM N BO3OENCTBUSA, YYMTbIBas HEOOXOAUMOCTb 3HAYMTENMbHbIX (OMHAHCOBBIX U
TEXHUYECKNX PECYPCOB.

Tpetun acnekt kacaetcsi 6ecnpourpbillHbIX MEep W MporpaMMm, KoTopble Heobxoammbl Ans
nogaepXKaHvs U agantauum peanusoBaHHbIX Mep, a Takke AN MOBbILWEHUS AONrOCPOYHON
yCTOMYMBOCTM KOMMMekca. Bce mepbl m peleHns [OMKHbI COOTBETCTBOBATb KpUTEPUAM
YCTOMYMBOCTY U1, B TO Xe Bpems, nogxody Hekcyc.

30ecb Mbl BKpaTue Wn3noXxunm BO3MOXHble Mepbl, OCHOBbIBAACb Ha aKcnpecc—0T6ope, n
noaroToBuUInn npenBapuTesibHblie pekomeHaauunm no MepaM/peLuevaM ans TMIY ¢ y4yeToMm
BblLLUEONMNCaHHbIX aCneKkToB.

3.2 OT60p BO3MOXHbIX Mep ans TMIY

Ha ocHoBe 0630pa CyLlecTBYIOWMX AaHHbIX U MHOpMaLunW, a Takke 3Kcnpecc-aHanuse
npo6nem n ycnosun TMI'Y, Mbl BbIGENUNN HEKOTOPbIE BO3MOXHbIE Mepbl, KOTOPble MOTyT BbITb
NpMMEeHeHbl ONnsA peweHus npobnem 3auneHus. OTW Mepbl pasgeneHbl Ha Tekywue,
CTPYKTYPHbIE / MSITKME CTPYKTYPHbIE U HECTPYKTYPHbIE Mepbl (CM. PucyHok 3-1).

MoxHO wucnonb3oBaTb pasHble KOMOWHauMu (rMbpuaHble MOAXOA4bl) npeanaraembix
BO3MOXHbIX Mep. Bbibop pelueHnii gomkeH 6biTb OCHOBaH Ha: (i) BUAE, CTEMEHN N CPOYHOCTM
pewaemMbix npobnem (Hanpumep, 6€30NacCHOCTbL COOPYXXEHUIN U XUTENen, BOCCTAHOBMNEHNE
BogoxpaHunuwa (-w) Ans yeBenuyeHus obbema, yCTOMYMBOCTb rugpoysna); (i) Hammuum
(PUHAHCOBLIX N TEXHUYECKNX pecypcoB; (i) counanbHbIX, S3KOHOMUYECKMUX U 3KOMOrMYECKUX
nocrneacTeusix u Boirogax; (iv) perMoHanbHOM cneundurke n orpaHudeHnsix (IOpuanYecknin,
TpaHCrpaHWYHbINA acrnekT), MOMUMO NMPOYEro.
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PeMoHT / nepemelleHve ‘ Bopoc6epexeHue / cokpalleHne
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nyaa BbleMKa IpyHTa BoAoXpaHunuLie

MoBbiweHne YPOBHA BOAbI B yﬂy‘-'ILLIeHVIe / apanTauus
NPakTuK U METOAO0B OPOLLUEHNA

CosaaHue cucTemsl
MOHUTOPUHTa, UHOpMaLMK 1
NPOrHO3MpOBaHNs

[ [MpombiBaHMe HaHOCOB
‘ [TononHeHne HaHOCOB HWKe MO TeYEeHUIo

I [HonrocpoyHas nporpamma
HyxHa komGuHauus mep! ynpasneHus HaHocamu

PucyHok 3-1 Bo3moxHble Mepbi Onisi peweHus npobnem 3auneHus TMIY
3.21 Tekywme mepbl

3.2.1.1 YpaneHve n ytunusaumsi HAaHOCOB
OpgHa wm3 ouveHb BaxHbIX Mep, Heobxoaumblix Ans peweHus npobnem Pycnosoro
BOAOXpaHWnumLa, — 3TO yaaneHue u ytunusauus n/mnm pasmeLleHve HaHocoB. [puHnmas Bo
BHUMaHVe xapaktep npobnembl, yCrOBUS U pecypcbl, Mepbl NO yAaneHN0 HaHOCOB MOXHO
pa3fgenuTb Ha ABe 4acTu, a UMEHHO: (i) peMOHTHOe AHoyrnybneHune; u (ii) kpynHomaclitabHoe
yAaneHue HaHOCOB (kanuTanbHoe AHOYrnybrneHne) B coM4eTaHWUM C NNaHoM yaaneHus HaHOCoB
1 ONTOCPOYHOrO yNpaBrieHns C Y4eTOM YTUNn3aunm HaHOCOB (B 060MX Criyyasx).

1) NMnaH peMOHTHOro AHOyrnyo6neHus

Heobxogumo He3amMeanuTenNbHO PacCMOTPETb BOMPOC NPOBEAEHNS PErynsipHOro PeMOHTHOro

AHoyrnybneHus B pamkax KOMMNIEKCHOW NporpaMMbl YNpaBrieHnss HaHOCaMu. 3TO HEU3BEXHO

ans  Pycnosoro  BogoxpaHunuwa, 4tobbl He  gonyctutb  yxydweHus — paboTbl

rMAPOSMNEKTPOCTaHUMM U BHEPYCMOBbIX BOAOXPaHWMML, a Takke yrpo3bl 6e3onacHocTu

CTPOUTENbHbIX/MEXaHNYECKMX KOHCTPYKLUMIW, WM BOCCTaHOBWUTb MOTEHUMan npou3BOACTBA

3Heprumn n 6e30nNacHOCTb camon UHAPaACTPYKTYPbl TMAPOINEKTPOCTaHUMM. dTa Mepa A0IKHa

BKIOYas cnegyoLime MeponpuaTnsa (MoOMMMO MpoYero):

e [IpMHSATME NporpamMmmbl PErynspHOro PeMOHTHOIo AHOYrNybneHns ans yaaneHus HaHOCOB
BO3rie NMOTWH, MOPO3ANEKTPOCTAHLUUN N FONOBHBIX COOPYXXEHUIN KaHarna B COYeTaHuu C
KOMMNIEKCHON NPOrpaMmon ynpasreHns HaHOCaMm

e [IpnobpeteHne obopyaoBaHusa ANs BbIEMKWU rPyHTa U AHOYrnybneHms (¢ 4ONroCpOYHbIM
KOHTPaKTOM (-amu) No 3KCnnyataumm n TeXHUYEeCKOMY OOCNYy>XMBaHUIO U pasBUTMEM
noTeHumMana MecTHbIX BnacTemn)

e BapuvaHTbl NMMOTHOW yTUNU3auun yaaneHHbIX HaHOCOB, XenaTenbHO C UCMOfb30BaHNEM
onblTa KOMMepYecKoro Macwtaba B yTunusaumm yganeHHblX HaHOCOB, NOAXOAsALLEN Ang
pervoHa, Hanpumep, AONs WHXeHEepPHOro/reoTeXHUYECKoro, CenbCKOXO3ANCTBEHHOrO W
9KOJIOMMYECKOro MPMMEHEeHMs — BOCCTaHOBMNEHMe cpedbl 0butaHus

e [lpuHsATME NpoTOKONA UCMbLITAHUSA COOTBETCTBMS HAHOCOB AMS yTUnusaumu

2) NnaH KpynHoMacwTabHOro yaaneHusa v yTunmsauum HaHOCOB

OTa Mepa ABNsieTCA OCHOBHBbIM MEPOMPUATUEM, CBA3@HHbBIM C KanuTanbHbIM OHOYrNybneHem

B COYETaHUM C KpynHoMacliTabHOM yTunmMsauuen HaHOCOB. OTa Mepa MOXeT BK/oyaTb

cnepywoLme MeponpuaTms (MOMUMO NPOYero):

e YCTaHOBNeHWE LENMU U cTpaternyeckoe ypanenue o 500 mMunnvoHoB M® HaHOCOB B
BO3MOXHO KOPOTKME CPOKM W MakcMmanbHO 3dekTMBHO (C yyeToMm 3artpar). IT0
MHOTOJIETHAS KanuTanbHasi nporpamMmma.
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3.21.2

3.2.1.3

37 of 147

e OnpepeneHve MacwTtaba npoekTa, 3auMHTEPECOBaHHbIX CTOPOH,  WCTOYHWKOB

¢puHaHcKpoBaHus, obLuee NNaHMpoBaHue 1 BoipaboTka NpeanoXxeHus, NpeaeapuTesbHas
oLleHKa OCYLLECTBUMOCTH

O6ulee nnaHWpoBaHue 1 BbipaboTka NpeasioXeHns no KpyrnHoMacluTaGHoN yTunmnsaumm
yAaneHHbIX HAHOCOB, HanpuMep, paspaboTka KOMMep4ecKoro NponsBoacTea / oTpacnen,
co3aaHue dKOMOrMYecknX 30H 1 3efieHoe passuTue B 6nmanexalumx panoHax

HPOMbIBaHVIe HaHOCOB B Pycnosom BOOOXpaHuUnuiie

lMpomMblBaHWe HAHOCOB $BMSETCA NpeABapuTenbHbIM YCNOBMEM ANs MoggepXaHus u
noBbILLEHNSA 3(PHEKTUBHOCTN Mep NO yaareHWo HaHOCOB, npeanaraemblX Bbiwe. O6LWMN
npumep BO3MOXHOW MOCneaoBaTernlbHOCTN MPOMbIBAHWS HAHOCOB MokasaH Ha PucyHok 3-2.
MpenBapuTensbHoe NpeanoxeHue No npasumny akcnyatauum BogoxpanHunuiia ansa Pycnosoro
BOAOXpaHunuWa ObiNo BKMNIOYEHO B OAHO W3 MPOWMbIX uccnegosaHui. [pasuno
aKcnnyaTaumm Bbino NpeanoXeHo Ha OCHOBE CpeAHEeMECHYHOro YPOBHS BOAOXpaHWNMLA B
nepuodbl C BbICOKUM, CPEAHUM U HU3KUM YpOBHEM peyvHoro ctoka (cMm. M. Ukpamosa, 2021).
OT0 npeanoxeHve cnegyeTt n3y4nTb 6onee nogpobHO B coveTaHnM ¢ Mepamm TEXHUYECKOro
obcnyunBaHMs B pamkax KOMNIIEKCHON Nporpammbl ynpaBneHns HaHocaMmu, KoTopasi OrmKHa

TaKkKke BKOYATb HaOeXallyld OLEeHKY COLManbHOro, 3KOHOMMYECKOrO U 3KOSI0rMyYecKkoro
BO3ENCTBUS.

CnenyeT OTMETUTb, YTO MPOMbIBAHWE HAHOCOB TpebyeT BbiMycka 3HAYMTENBHOMO 06beMa
BoAbl. Takum ob6pa3om, HeobXOAMMO BHMMATENbHO W3YYUTb ONTUMANbHbIA MOAX04 K
aKkcnfyaTauum BOAOXpPaHUNULLA, YTODObI MOXHO MOBTOPHOE 3amnofIHEHWE BOAOXPaHUNULLA
npowno 6e3 notepy obbema BoAbl. ITO Nydwe cAenaTb B COYETAHMU C HEKOTOPbIMU
HECTPYKTYPHbIMWU MepaMu, Hanpumep, CO3daHMeEM CUCTEMbl MOHUTOPWHra B BogocOope,
NO3BOMSAIOLLEN NPOrHO3MPOBAaTh NPUTOKN B BOOOXPAHUIMLLE C AOCTATOYHBIM YNpPeanNTENbHbIM
BpemeHeM. Bnocneacteum aT1o MOXHO OyaeT coyeTaTb C aKCnyaTaumen NioTrHbl (Hanpumep,
NCNONb30BaHNE MTMAPOTEXHUYECKNX BbIYUCIIMTENBHBIX MOAENEN C AKCnyaTaumen NNoTUHbI).

'
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PucyHok 3-2 lMpumep nocrnedosamensHOCMU poMbigaHUs (crieea) U coomeememsyoujue U3MEHEHUE CmokKa
U KOHUeHmpauuu HaHocos (AHHaHdeln u dp., 2016)

[MononHeHne HaHOCOB HWXKe NO TEYEHUIO

OT1a Mepa CBA3aHa C nepeHOoCoM yaarieHHbIX HAHOCOB 13 BOAOXPaHUIuLLa B y4aCTKMN HUXe Nno
TeyeHuo. HaHocbl yaanawTca nnaHoOMepHO Ha TOM 4acTtu pekn, roge OHWU MoryT ObITb
nepeHeceHbl NOTOKOM B NOSTHOBOAHbLIN nepuoa. OTa Mepa MoXeT ObITb YaCTbl0 KOMMIIEKCHOM
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nporpaMmsbl yrnpaBfieHUs HaHOCaMu M MOXeT ObiTb NofnesHon, 0COBEHHO ecrnn y4yecTb, YTO
pycrno pekm B HWkKHeM Obede cTpagaeT OT Jerpagaumm nocre CTpouTenbCcTBa
BOAOXpaHunmLia (XOTa y Hac HeT AaHHbIX, 3TO NULWb yTBepxaeHue us otdyeta M. VMikpamoson,
2021). Kpome TOro, momnosiHEHME HAHOCOB B HWXHEM Obede MOXHO ucnosnb3oBaTb AN
CO3[aHNsi SKOSOIMYECKMX 30H (NpeaBapuTenbHoe npeasnoxeHme, nsobpaxeHHoe Ha PUCyHOK
3-3).

HyXHO OTMeTUTb, 4YTO 3Ta Mepa MOXeT OKa3aTbCA HEe O4YeHb MOMEe3HON, YYuTbIBas
XapaKTePUCTUKN HAHOCOB (O4YEHb MesIkMe MaTepuarbl) U COCTOSIHUE HUXKHUX Y4aCTKOB p. AMy-
[JapbK, KOTopble MOryT MOCTpadaTh OT NepeHoca MOMOSIHEHHbLIX MaTepUasos, Bbi3blBaoLLMX
GonblIoe MOMYTHEHUE, TaK Kak B HWDKHWMX y4acTKax PacrosiokeHbl KaHanbl M rosioBHble
COOpYyXeHUsl. Bo-BTOpPbIX, MOMOMHEHHbLIN MaTepuan MOXeT ObICTPO YNIOTHUTLCS B CyXOW
Ce30H. JTO MOXeT faaxe He noTpeboBaTbCA, ecny npeanaraemble MeponpusiTUs Mo
MPOMbIBaHWUIO HAHOCOB ByAyT aheKTUBHLIMI. TakuM 06pasoM, 3Ty MEPY HYXKHO TLLATENbHO
paccMoTpeTb.

A s . TR

PucyHok 3-3 Yacmb HuxHeao y4acmka, 20e mMoaym 6bimb MOMOMHEHbI ydarieHHbIe HaHOChl, @ makxe ade
MOXHO paccMompems co30aHue 3K0r02u4ecKoll 30HbI.

N

3.2.2 CTpyKTypHbIe (Msirkue n TBepAable) mepbl

3.2.2.1 MogHATMe HopManbHOro NOANOPHOro ypoBHs (HIY)

B kauyecTBe MArkon CTPYKTYpHOW Mepbl npeanaraeTcs pacCcMOTpeTb nosbiweHne HI1Y (6es
YBEINUYEHNs] BbICOTbI MIOTUHbI) KaKk BapuaHT YyBenu4ueHWss obbema BOOOXpaHMIMULLA.
Mpeanaraetcst NOAHATL YPOBEHb He Gornee yem Ha 2 M. CornacHo npoekty, HIMY paseH 130
M (PucyHok 3-4). NpuHMMasa BO BHUMaHWe HaaBoAHbIN 60OPT BbICOTOM 4 M (Tak Kak ypoBeHb
rpebHsi NNOTUHbI U Hackinen paseH 134 m), npeanaraetcs nogHATb HIY go 132 m (makcumym).
910 Takke yuuTbiBaeT To, 4TOo 131,5 M cuuTaetcs MakcumanbHbIM YPOBHEM (YPOBEHD,
HasblBaeMbli  «NPUHYOUTENbHbLIA  YPOBEHb», KOTOPbIA  MOXHO  MCMONb30BaTb  Mpu
ypesBblYaliHbIX 0OCTOATENLCTBAX M HENb3sA MOAAEPXKUBATb B TEYEHME [ONTOro BPEMEHM),
cornacHo npoekTy. Tak, Mbl OOHapyXunu faHHble (y4uTblBas [OCTOBEPHOCTb 3anucew),
ykasblBaloLlne, YTO ypoBeHb BogoxpaHunuwa gocturan 132 m B aBrycte 2004 roga (cm.
PucyHok 3-6).
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Mpeanaraemoe noBbILEHNE YPOBHSA BOAOXPAHMNMLLA MOXET MNPUBECTM K 3aMeTHOMY
yBenmyeHnto obbema PycrioBoro BogoxpaHunumia (Kak MOXHO 3akmo4ynTb no PucyHok 3-6,
KOTOPbIA MOKa3bIBaeT IKCTPanoOSsiLUMI0 KPUBOW YPOBEHb-00BHEM, XOTS 3TO HYXKHO [OJDKHbIM
06pa3oM M3yunTb M Goree TOYHO OLEHMTb NpupocT obbema). bonee Toro, BO3MOXHO, ECTb
noTeHuMan v Ans yesenuyeHus obbema ApYyrux BHEPYCrOBbIX BOAOXPAHUMMUL. ITO MOXHO
paccMoTpeTb B Ka4eCTBe arbTepHaTMBbI NporpamMmme KanntarnbHOro ,u,Hoyrny6neH|/|9|. OLI,HaKO
notpebyetca OuYeHb TLIATEMbHbIA aHanu3, Yy4YUTbiBag BO3MOXHbIE OTpuULaTeNbHbIE
nocneacTeBus UM puUckW. HekoTopble MOCNeACTBUSE M PUCKM MOXHO MWUHMMW3MPOBATb,
peann3oBaB Mepbl CTPYKTYPHOIO YKpeneHus.

Mpy paccMOTPEHNM 3TOWM MEpbI HYXHO YYeCTb CrieayoLume acneKTbl:

e KomnnekcHas oueHka cTabunbHOCTM 1 6@30NacHOCTY NOTUHDI

e W3yyeHne wu paccnegoBaHve onpeaeneHHbIX Mep CTPYKTYPHOrO YKpenneHus Ans
CHWXXEHWS PUCKOB, CBA3AHHbIX CO CTPYKTYPHOW CTabWbHOCTbIO

e PagpaboTtka cTpaTerum u nporpammbl OMTUMANbHOW 3KCMfyaTauMum W ynpaBreHus
HaHocamu

e [logpobHas oLeHKa COCTOSIHWS APYrMX BHEPYCMNOBbIX BOAOXPAHUINLL

e Hagnexawias nporpaMma MOHUTOpPUWHra u obcnyxuBaHus (Hanpumep, AHoyrny6neHve,
NpoMbIBaHME)

134 m
e
131.5 m (MRL)
130m (FRL)  Reserved storage
Ry g g

Live storage

Dead storage

PucyHok 3-4 Cxemamudeckuli 4epmex rnpoeKkmHbix yposHel Pycroso2o eodoxpaHunuwa

Channel reservoir level (August 2004)
134

|132 ﬂ]

130

128

126

Water level (m)

124
122

120
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PucyHok 3-5 Habntodaemblll yposeHb sodoxpaHunuwa e asaycme 2004 eoda, koeda yposeHb docmue 132 m
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Reservoir level-volume curve

132 -
131 - o=

S
130 e

129

128

127

126

125 ——2008
124
123
122
121
120
119
118
17
116
115
14
113
12

—1981

—2021

Reservoirlevel (m)

o

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Reservoir volume (milliom m?)

PucyHok 3-6 Kpusas yposHsi-o6bema eodoxpaHunuwa

3.22.2 JononHutensHble BHEPYCNOBbIE BOAOXPaHUNMLLA

OTa CTpyKTypHas Mepa siIBNAETCA eLle OAHON anbTepHaTUBOW KanuTanbHOro AHOyrnyonexHus,
KOTopasi KOMMeHcupyeT noTepwo obbema PycrnoBoro BogoxpaHunuuwia 3a cueT
OOMONHUTENbHBLIX BHEPYCMOBbLIX BOAOXpaHMNULWL. Hal 3akcnpecc-aHanus, OCHOBaHHbIA Ha
nmeroLwmnxcsa B cBO60AHOM A0CTyNe AAaHHbIX AUCTAHLUMOHHOIO 3oHAMpoBaHust (PucyHok 3-7) un
n3obpaxeHnn, MokasbiBaeT, YTO eCTb MecTa, rae, BO3MOXHO, MOXHO OblNo MOCTPOUTb
OOMNoNHUTENbHOE BHEPYCMNoBoe BoAoxpaHwunuuwe (-wa) Ha obeux ctopoHax Pycrosoro
BogoxpaHunuwa (B YsbekuctaHe u TypkmeHucTaHe). ECTb y4acTkM CO 3HauUTENbHbIMU
noHmxeHnaMmn (PucyHok 3-8), KoTopble MOXHO BbIf10 Obl MCMONBL30BaTh A5 HAKOMNMNEHUS BOAbI.
OpHako HeobxoanM Haanexawmn, geTanbHbIN aHanM3 U OLEeHKa OCYLLLECTBMMOCTMU C Y4ETOM
TEXHUYECKNX (HanpuMMep, rEOTEXHUYECKUX, FEOSTOMMYECKMX), SKOSOMMYECKMX M CoLMarnbHbIX
acnekToB.

Elevation (m)
-86-75
W75-80
Eme0-8s
Hmss-9%
Em9%-95
[ 95 - 100
1100 - 105
[J105-110
110-115
[ 115-120
120 - 125
B 125-130
Il 130-135
N 135- 140
N 140 - 145

PucyHok 3-7 Tornoepacgpusi Ha ocHose OaHHbIX SRTM, riokasbiearouux NoOHUXeHus eosne TMIY.
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PucyHok 3-8 lNpocbunu pycra e0onb HEKOMOPbLIX nMOHWxeHUl (Ha ocHose Google Earth), komopbie MOXHO
ucnonb308amscsi Orisi 8HEPYC108bIX 8000XPaHUMUW,

3.2.2.3 PeMOHT u/vunn nepemelleHmne (TBEPAbIX) COOPYKEHUIN

Ewe ogovH BapuaHT TBepabiX Mep, KOTOPLIN 3acrnyXMBaeT pacCMOTPEHMS B KayecTBe
anbTepHaTUBbI KanUTanbHOMY OHOYTry6NeHuo nnM BHEPYCNOBOMY BOOOXPaHMnMLy (-am), -
PEMOHT UNN NepeMeLLeHne rMapocoopyXeHuin. MoXHO paccmoTpeTb ABa BapuaHTa Ansd ux
TEXHUYECKOW, CouMarnbHON, 3SKOHOMMYECKOW, 3KOMOrMYeCcKom OueHKW, a WMeHHo: (i)
nepemeLLeHne ronoBHbLIX COOPYXXEHWE W TMOPO3NEKTPOCTaHUUN, YTO SBNSETCA PeskuMm,
3HauMTernbHbIM U3MEHEHNEM, KOTOpOoe MOXeT ObiTb MeHee MpeanoyTUTENbHbIM Ha OAHHOM
atane u 6onee nogxodawmm Ans paccMoTpeHus B 6yagyuiem; (i) nosbiweHwe NAOTUH /
Hacblinew (Hanpumep, ¢ UCNOJIb30BaHNEM YMHbIX NPEAOXPAHUTENbHBLIX BOPOT), KOTOPOE MOXET
CTaTb YaCTbi0 peLUeHNss B coYeTaHuu ¢ npeanaraeMon Msrkon Mepow no ysenudexuio HIMY
Hag npoeKTHbIM YypoBHeM (CM. onucaHue B Pasgene 3.2.2.1), nockonbky OHO MOXeT
notpeboBaTb CTPYKTYpHOrO YKpenneHusa. [Ons peanu3auum 3TOM Mepbl (B 4YacTHOCTH,
nepemeLLeHnst) HyxHa KomnnekcHas pabota no onpegeneHvio obbema MpoekTa,
CyLLleCcTBEHHOe (hMHaHCUpOBaHWe, Haanexalwas oueHKa OCyLleCTBUMOCTU U BO3OEeNCTBUS.
Tem He MeHee, eCTb MMpOBas NpPaKTUKa B pernoHax, rae Hanuume Bogbl WM 3awmrta oT
HaBOOHEHUIN >XN3HEHHO BaXXHbl AN HACeneHus U MX CPeAcTB CyllecTBoBaHus. HekoTopbie
WNOCTPaTUBHbIE NPUMEpPbI n306paxeHsbl Ha PucyHok 3-9 n PucyHok 3-10.

EcTb npymepbl U3 opyrux cTpaH, KoTopble BKpaTue onucaHbl B Pasgene 5.3 (Tnaea 5).

41 of 147 PeleHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysmyroHckoMm ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycta 2022 roaa, NpoekT

Deltares



Shin-Maruyama dam

i 4 o crest elevation
aruyama dam ——p EL.210.200 m
crest elevation

EL. 190.000 m t20.2m

Maruyama dam Shin-Maruyama dam

[ Portion to be
removed after new

NS, ,\s Al o ..\ ) ; " dam completion
PucyHok 3-9 Onbim no HapawueaHuio (mepeMew,eHuro) NnomuH 8 SinoHuu: 3ameHa nnomuHsl Orbapu bonee
KpynHol HKObapu Lllynapo (usobpaxeHue creea — nosny4yeHo om W. Lumusy) u HapawusaHue rniomuHbl
Mapysama npu nomowu LLiuH-Mapysma (epacbuk cripasa - htips://doi.org/10.20965/jdr.2018.p0585)

PucyHok  3-10 [loebiweHue  nnomuHbl  Poselipec e  CydaHe  (u3obpaxeHue cnesa -
http.//pf.bbrnetwork.com/Projects/Manager/media287A-INFOslider medium.jpg) u npogusib  MoebIEHUS
nnomurbl XXywy e Kumae (epagpuk cripasa - https.//www.intechopen.com/Chapters/71980)

3.23 HecTpykTypHble u gononHUTENbHbIE Mepbl

BaHO nNpoBOAUTL HECTPYKTYpPHble Mepbl B COMETAHUWM C TEKYLLMMMU W/UMN CTPYKTYPHbIMU
(Msarkumn 1 TBepabiMKU) Ans 3dEeKTUBHOrO ynpaeneHus, aganTtauuu, SKcnnyaTaumm u
obecnyxunBaHMsi OOBEKTOB BOCCTAHOBMEHMS. OTW  Mepbl Takke Heobxogumbl ans
npefoTBpaLLeHUsT M CHWXEHUs1 HebnaronpuaTHOro BO3feWcTBMS B Oyaylwem. MoxHo
BblAENMUTb fABa BWAA HECTPYKTYPHbIX Mep, a WMeHHo: (i) ynydlleHue 3Kcnnyataumm
BOOOXPaHWUNMLLA C y4eTOM ynpaBrieHusi HaHocamu, (ii) ynydlweHne TEXHOMOrMN, MpakTuK,
MOHUTOPUHTa 1 yNpaBreHus.

3.2.3.1 YnydleHue akcnnyaTaunm BOAOXpaHUIMLLa ¢ y4eTOM yrnpaBreHnsa HaHocamum

B cnyyae Bcex npegnaraembix Bbllle Mep HeobxoAMMO MpoaHanu3npoBatb U
ONTMMM3NPOBATbL CTpaTErMio 3SKCMlyaTauMuM BOAOXPaHUNULLA KaK HEOTbEMIEMYK 4YacTb
KOMMJIEKCHON MNporpaMmbl ynpaBneHuss HaHocamu. OnTuMmsaumsa npaBur SKCnyaTaumm
Heobxoaguma, 4YToObl OTPa3UTb U3MEHEHWUs, CBSI3aHHble C peanu3auuent mep. Bo-BTOpbIX,
OONMbLIMHCTBO NpeafiaraembiX Mep, CBA3aHHbIX C yBenuyeHneM obbema BOAOXpaHUMMLLA,
Takke nNpuBeoyT K yBenuyeHuto npobnem 3auneHus. B cBAsm ¢ atum, HeobxogvMmo
paspabotaTtb  ONTMManbHyW  CTpaTerMl  3Kcnnyatauuum  BoOOXpaHunuuia,  4toObl
MWHUMM3NPOBATbL MNPOOMEMbl 3auUneHusl, B COYETAHUN C HEKOTOPbIMU TEKYLLMMU Mepamm
(Hanpvmep, peMOHTHOEe AHOYrNy6reHne, NPOMbIBaHWE HAaHOCOB, MOMNOMHEHNE HAaHOCOB), ANA
nogaepxanns apeKkTMBHOCTU U YCTOMYUBOCTU Mep.

3.2.3.2 YnyJlleHne TEXHOMOIMIM, NPaKTUK, MOHUTOPUHIA 1 ynpaBreHus
MockonbKy OGOMBLIMHCTBO KpyrnHOMAacWTabHbIX Mep (B 4aCTHOCTU Mep, CBSI3aHHbIX C
yBenuyeHnem obbema BogoxpaHunuia) Tpedyet 3HaumTenbHbIX TEXHUYECKUX U (PMHAHCOBbIX
pecypcoB, HeobXoauMMbl ApYrne, KOCBEHHbIE MEpbl, KOTOpble MOMOryT OT4acTV peLunTb
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npobGremy HeXBaTku 1 NOTEPW BOAbl. OTO NMO3BONUT ONTUMU3NPOBATb YCUNKS, HeobxoanMble

ONs kpynHoMacLwTabHbix Mep. Takme KOCBEHHbIE (HECTPYKTYPHbIE) MEpbI BKIHOYAT, MOMUMO

npo4ero, criegyoLlee:

e YnyyuleHue CenbCKOXO3SIMCTBEHHbIX MNPaKTUK W MEeTOAOB And  yMeHblueHusa /
MUHUMM3auuKn notTpebneHns Boabl

e BHepgpeHue TexHonoruu(-n) gns MMHUMM3ALMKM NOTEPb B BOAOXPAHWNULLAX M KaHanax
(BCneacTBme 3auneHus, punbTpauumn, nCnapeHus)

o Co3pgaHve cucTeM MOHWUTOPWHIA, MHOPMALMM U MPOrHO3UPOBAHUS BOAHbBIX PecypcoB /
HaHOCOB, pa3paboTka NMporpaMMbl ynpaBneHus HaHocamMy Ans 3EKTUBHOIO peLLeHNs
npobrnem, CBA3aHHbIX C BOOOW M HaHOCaMW, W, CeLOBaTENbHO, YNy4LlEeHUs CUTyauumm
BOKPYT BOOHbIX PECYPCOB M 6€30NacHOCTU COOPYXKEHMWN

e PerynuposaHue Bogocbopa u pekn ons CHUxeHms obpa3oBaHMsa U nepeHoca HaHOCOB (B
pamkax KOMMIEKCHOM NporpaMmmbl ynpaBneHmst HaHocamm)

e PerynapHble wuHBecTuuun B HWOKP  ana  noooepXku  MECTHbIX — Hay4Ho-
nuccnepoBaTenbCKMX OpraHusauui, a Takke KOMMEPYECKMX MUMOTHbIX MPOEKTOB,
MOCKOSIbKY OHW SBMSIIOTCA HEOTLEMISIEMOM 4YacTbid Mep MO peleHuto npobnem u
aganTauum pelleHni (T.e. OCHOBAHHbIN Ha 3HaHUSAX U MHOpMauMn noaxon agantauum)
— 970 Takke OydeT cnocobCTBOBATb CO34aHMIO paboymx MecCT, pasBUTUIO SKOHOMUKU U
BOCCTa@HOBJIIEHUIO M YITYYLLEHNIO KaapOBOro NoTeHumnana.

e BHeapeHue VHTErpupoBaHHONO yrnpaBneHus C ydacTUEM 3aMHTEepPEeCcOBaHHbLIX CTOPOH (B
COOTBETCTBMM C MOAXOAOM Hekcyc) — 39TO BaxHO, nockonbky TMIY gBnsetcs
TPaHCrpaHUYHbIM KOMMSIEKCOM MHOrOLIENIeBOro HasHayeHusi, U pelleHne npobnem
TpebyeT yyacTums BCEX 3anHTEPECOBAHHbIX CTOPOH, BriacTen 1 CTPaH.

[ononHuTenbHOE onucaHue u npumepsl cogepxartca B Pasgene 3.5.6.

3.3 OTBOp BO3MOXHbIX BApUaHTOB yTUnM3aumm HaHocos Ha TMIY

MpuHUMass BO BHMMaHME [OBOMbHO Gonblioi MacwTtab npoGrembl, T.e. 3HAYMTENbHbIE
06beMbl  OTMOXEHHbIX HaHocoB B PycrioBoM  BogoxpaHunuwie,  GOSbLIMHCTBO
KpynHomacLluiTabHblX Mep He OyayT ocylwecTBuMbl 6e3 Hagnexawmux MeTOAoB yaaneHus
HaHOCOB, CTpaTerMm pasMeLleHuMsi U OnepauMoHHbIX MeToAdoB. PelleHus no yaaneHuio
HaHocoB OyayT apdeKTMBHLI TOMBKO B CUHEPTrW C BapuaHTamu BbiBO3a U BO3MOXHOCTSMM
pa3MeLleHMst HAHOCOB C YY4ETOM WX YTUIU3aumm.

Ha ocHoBe npoBeaeHHOro o63opa W aKcnpecc-aHanusa, COCTaBrieH CredylowWwmni KOPOTKNM
CNMCOK MOTeHUManbHbIX BapMaHTOB YTUNM3auuW yAaneHHbIX HaHOCOB Ans AanbHeulero
paccmoTpeHus TMIY:

Mpoussoacteo AobaBkuM AN BEPXHEro Crios MoYBbl M MPOM3BOACTBO yAobpeHun ans
CenbCKOro X03sncTBa U necoHacaXaeHus

CosgaHne u BOCCTaAHOBMEHME 3KOMOMMYECKMX 30H (cpefdbl obuTaHus) Ana MNOAAEPXKKM
hyHKLMIN CPeacTB CyLeCTBOBaHUSA

Co3gaHne KOMMepYeckux oTpacrneri MpovM3BOACTBa CTPOMTENMbHbIX MaTepuarnoB (Bkoyas
pobaBneHve nonuMepoB), naHAwadTHOro (3KOMOrMYeckoro) Adu3aviHa, npou3BOACTBa
KOMMO3NTHOrO HamnonHuTens (CTPYKTYPHOrO M HECTPYKTYPHOro) M npuMeHeHue B cdepe
OKpy>XatoLLel cpeabl

CoopyxeHuss No perynupoBaHuio ctoka (kpennenue 6eperoB n 6epmbl, necyaHble NPobKu,
3eMIisiHble MAOTUHbI, T.4.) AN 3aLnTbl OT NOBOAKOB U YCTOMYMBOCTH

Bce npeanaraemble BapuaHTbl TPeOYHOT KOMMIEKCHOW OLEHKN BO3OEWCTBUST U PUCKOB
(coumanbHbIX, SKOHOMUYECKMX, AKONTOTMHYECKMX) B COMETAHNM C COOTBETCTBYIOLLUMMN TEKYLLIUMU
W/Vnn CTPYKTYPHBIMU MepamMm.
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3.3.1 Mpoun3eoacTBO AOGaBKM ANsi BEPXHEro cnosi No4Bbl U NPOU3BOACTBO yAOOpeHun Ansa
CeNlbCKOro xo3sMcTBa U JieCOHacaXaeHus
lMpuMeHeHne HaHOCOB ANS yNy4LleHUs BEPXHErO Cos NMOYBbl — PACNPOCTPaHEHHas NPaKTUKa,
npu ycrnoBuu, YTO KayeCTBO HAHOCOB MO3BONSET NPUMEHSATb WX Ans 3Tow uenu. Takoe
npuMeHeHVe NoAxXoauT 1 Ans Tepputopum Bokpyr TMITY, yunTbiBasi, 4TO 3TO 3acyLunuBas
MECTHOCTb C nycTbiHaMU. Bbonee Toro, HegaBHue nabopaTopHble WCCNedoBaHUsA Mo
XUMUYECKUM U  MEXaHWYECKUM CBOWCTBaAM HaHocoB (cMm. Bbiwe B Pasgene 2.2.2.4)
nokasblBalOT, YTO OHM MOTYT MOAONTW ANS pa3NMyHbIX CMOCOO0B yTMNn3aumm ¢ Jo6aBneHHon
CTOMMOCTbH. Pe3ynbTaTbl MO pa3BUTUIO 3eMNeEHbIX / CeNbCKOXO3ANCTBEHHBIX Yroaui BAOMb P.
Awvynapben un Pycrnosoro BogoxpaHunuvwa (PucyHok 3-11) Toxe ykasblBalOT Ha TO, 4TO
MCMonb30BaHWe HaHOCOB B KayecTBe O00aBKM ONA  BEpPXHEro Cros MnouYBbl MOXET ObITb
BO3MOXHbIM.

Kpome Toro, Mbl y3Hanm o TOM, YTO YXKe eCTb HEKOTOpPbIE MPUMEpPbI UCMOMNb30BaHNS MECTHBIMU
depmepamMnm HaHOCOB M3 BOJOXpaHUNULIA W KaHanoB B KayecTBe yaobpeHun.
CnepoBatenbHO, yAaneHHble HaHOCbl MOXHO WCMOMb30BaTb B KayecTBe yoobpeHuin B
fonblom MaclTabe n cucteMaTUYecKn NS Lenen cenbCkoro X03sMCTBa, JIeCOHaCaXaeHNs
N SKOJTOrM4YecKoro passutust (yCTtonumBocTun). MNpupoaHbii BEPXHUI CrOW NOYBbLI HE sIBNSIeTCS
BO30OHOBNSEMbIM PECYpCOM. OTOT BapuaHT yTUNM3aLMm MOXET Takke OblTb moneseH ans
yny4yuweHua cutyauum c 3a6pOLIJeHHbIMI/I CEenbCKOXO3ANCTBEHHbIMU yroabsamMmu (m3-3a HexBaTKn
BOJJ,bI) B CcoOYeTaHnn ¢ MepamMu no yBeJsim4eHuto Hanm4ima soabl.

: bus
PucyHok 3-11 3eneHbie cenbckoxossticmeeHHble y200bs 800sb Pycriogoeo sodoxpaHunuwa Ha p. Amydapbe

3.3.2 Co3aaHue M BOCCTaHOBIIEHME IKOJIOMM4YEeCKNX 30H U CPeACTB CyLLeCTBOBaHUA
OpfHO M3 NpeuMMyLLEecTB pacronoXeHUss — 3TO HanuumMe Gonblion Tepputopun Ha TMIY u
BOKpYyr Hero (PucyHok 3-12) ans cosgaHust 3akpbITbiX Y HAaropHbIX 0OBHEKTOB AN yaaneHusa u
006paboTkn HaHOCOB (Hanpumep, co3peBaHus). bonblas vacTb 0O6bLEKTOB ANSA yaaneHus
HaHOCOB MOXET ObITb MpeobpasoBaHa U CNpPOeKTUpoOBaHa Tak, YTobbl OHM cnocobcTBoBanM
pa3BUTUIO 3KOSOTMYECKMX 30H, CO3OaHWK0 HOBOW cpedbl obutaHus (M ynydweHus
CYLLECTBYIOLLEN) M HOBbIX NaHAwadTHbIX KOHTYpoB. [pyHMMasa BO BHMMaHue OGOnbLUyiO
NyCTbIHHYIO TeppuTopuio Bokpyr TMITY, ecTb moTeHuMan Ansi Co3AaHus U BOCCTaHOBIEHMS
3KOJOTMMYECKMX 30H ONS Mpupoabl U CpeacTB cyllecTBoBaHUSA. bonblwion o6bem HaHOCOB
MOXHO YTUNN3MpPOBaThb TakUM MyTeM, MPOBOAA AHOYrNybneHue n 60KoBYIO BbIrPy3Ky HAHOCOB.

Ectb XopoLwine npakTukm B pa3HbIX CTpaHax Munpa, U3 KOTOPbIX MOXHO NepeHATb OnNbIT — CM.
Pasgen 5.4 (TnaBa 5).
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PucyHok 3-12 Bonbwas meppumopusi 8okpye TMIY (cniesa) u edonb Pycrosoeo sodoxpaHunuwa (cnpasa),
KOMOPYH MOXHO UConb3osamp Orisl ynyHWeHUs 3eMerb npu MoMowu ydaneHHbIX HaHOCo8

3.3.3 Co3agaHue oTpacnen ansi NPOM3BOACTBa CTPOUTENbHbIX /| UHXKEHEepPHbIX MaTepuarnoB
HaHocbl — o4YeHb MOMEe3HbI pecypc Ansi NPOM3BOACTBA CTPOUTENbHbLIX MaTepuanoB. Yxe
NnpoBoAATCA HebonbluMe SKCMepMMEHTbl MO yTunM3auum HaHocoB w3  Pycnosoro
BOLOXpaHWnMLia Ans Npou3BoACTBa KMpnvden (CM. kpaTkoe onvcaHue B Paspgene 2.2.2.4).
Takum obpasom, ecTb noTeHuuan gaxe Ansg obpasoBaHWsl MPOM3BOACTB U KOMMEPYECKMX
oTpacnen B pervoHe. [ina atoro Heobxoauma 6onee pertanbHasi oueHka. ECTb MHOXeCTBO
NPUMEPOB TaKOro MPUMEHEHUs] YTUIM3UPOBAHHbIX HAaHOCOB (XOTS, B OCHOBHOM, U3 pPEK U
NPMBPEXHBIX 30H, N HE TaK MHOIo 13 BOAOXpaHWnuL). KpaHe BaXKHO NOHATH CYLLECTBYHOLLMN
PbIHOK 1 MPOrHO3bl, YTOObI HE NEPEHACHITUTL CYLLECTBYOLLUA PLIHOK.

HekoTopble npumMepbl onncaHbl B Pasgene 5.4 (Mnaea 5).

3.34 PerynupoBaHue pe4yHOro pycria v Hanpaensirowme CoOopy>XeHus

Heobxogumo Hagnexawumm obpa3om nogaepxuBatb U ynpaBnaTb mMepamu 1M paboTamu,
CBSAI3aHHbLIMW C yOaneHueM HaHocoB (Hanpumep, AHoyrnybneHvem) w3 Pycnosoro
BOAOXpaHWnvLla, npegnaraeMbiMu B npegblaylieM pasgene, 4tobbl MUHUMMU3MPOBATHL
Mopdoriornyeckoe BO34eNCTBUE U PUCKU. DTO MOXET NoTpeboBaTb AONONHUTENBHON PaboThl
N 3eMNSAHBLIX COOPY>XEHWUI AN PErYNMPOBaHMSA PEYHOro pycna B BOAOXPAHWUMMLLE N BEPXHUX
yyacTkax. OTO Mones3Ho (M Jaxe HeobxoAMmo) ANA 3alMTbl OT MaBOAKOB W yNpaBlieHus
HaHocamu. bonee Toro, HEKOTOpbIE COOPYXXEHMUS (3EMMSIHBIE MITOTUHBI, GEPMBbI, HACKINN) MOTYT
notpeboBaTbCs Ans 06BbEKTOB MO yAaneHuo HaHOCOB. [INs CTPOUTENbLCTBA TaKNX COOPYXKEHUN
MOXHO TaKXe MCMNonb30BaTh yAaneHHble€ HaHOChI.

3.4 PaspaboTka npeaBapuUTeNnbHbIX PEKOMeHOAUUi Mo pelleHusM  Ons
T™MIY

Vcxoas us npeaBapuTenbHOrO 0TOopa OMMCaHHbIX Bbille BO3MOXHbIX Mep, Mbl Npeanaraem
npegBapuTenbHble pekoMeHdauuMm no Habopy BO3MOXHbIX Haubonee GnaronpusiTHbIX
peanu3yemMblX Mep W PELUEHUN, KOTOpble MOryT ObiTb pPacCMOTPEHbl AM1S AanbHENLEero
aHanusa 1 OLUEeHKM (aHanu3 BbIrog-3aTtpar, a Takke OLeHKa CouManbHOro, 9KOMOrM4eckoro,
TeXHU4ecKkoro Bo3gencrauns). Mbl nonbiTanucb pasgenvuTb Mepbl Ha ABe kaTeropuw. Nepsas
KaTeropus Mep SIBNAETCA CPOYHOM W MPUHUUMNMANbHO BaXKHOW, UX HEobXooumo M3y4dnTb,
CMPOEKTNPOBaTb U peann3oBaTb Kak MOXHO CKOpee u3-3a HernocpeaCcTBEHHOro yuiepba
pecypcy (TMIY). Btopas kateropus mMep BKMYaAeT KpynHoMacliTabHble MeponpusaTus,
KoTopble TpebytloT Gonee TwaTeNbHOM OLIEHKW, a Takke O0mnbLUNX, MHOrOMYHKLMOHAMNbHbIX
TEXHUYECKNX W (UHAHCOBLIX pecypcoB. [lepBasi kaTeropusi mep noTpebyeT MeHbLue
TEXHNYECKMX U (PUHAHCOBLIX PECYPCOB MO CPaBHEHUIO CO BTOPOM KaTeropuen mep
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(kpynHomacLuTabHbIx). Kpome Toro, mbl noctapanuchb BkpaTue onucaTb npeumMyliectBa u
HeOoCTaTKV KaXkaov npeanaraemMoit Mepbl (CM. HUXe).

3.41 CpoyHas, ocHoBomnonarawwas nporpamMmma ynpasfeHUss HaHocaMu U BOCCTaHOBIEHUA
o6bema BogoxpaHunumiia
Tekywee coctosHve gen Ha TMIY nokasbiBaeT, 4To npobrnema CTouUT AOBOSIbHO OCTPO U
BnuseT Ha TMIY 1 BogHble pecypchbl B pearnbHOM BpEMEHU, T.€. NPOUCXOAMUT cendac. B cBssu
C 9T!M, OHa TpebyeT CpOYHOro nnaHa AevucTBuUi No pa3pabomke u peanusayuu npospammasl
yrnpaeneHusi HaHocaMu U 8occmaHossieHuss obbema 800oxpaHuIuua.

MpeanaraeTcs, 4ToObI NporpaMmMa BKMioYana codetaHue mMep M NUOTHOE MeponpusaTue, a
UMeEHHO: (i) perynsipHoe peMOHTHOe AHoyrnybneHue; (i) TEXHUYECKyI0 OLeHKY MOBbILLEHUS
HopMarnbHoro nognopHoro yposHsa (HITY); (iii) perynspHoe npombiBaHue; (iv) nunoTHoe
MeponpusaTue no yTunu3aumm yaaneHHbIX HaHOCOB; (V) HECTPYKTYpHble Mepbl B Hauboree
npobnemHblx Mectax TMIY, Bkniovas BO3gencTBME HA  TMAPOIHEPreTUYECKyHo
NHAPAaCTPYKTYPY NNOTUHBI, BUSIOLLEE HA NPOU3BOACTBO 3HEPIrUN.

3.4.1.1 PerynsipHoe peMoHTHOe AaHoyrnybneHne

CpoyHo HeobxoguMma XOpOLLO CMfiaHMPOBaHHaA nporpaMma perynspHoro pPemMOHTHOro
aHoyrnybneHus, 4Tobbl cyulecTByoWwmne QYHKUUN TMAPOSNEKTPOCTaHUMM W TONIOBHbIX
COOPYXXEHWI KaHarna He yXygwunucb. To HeOBX0AMMO Ansi BOCCTAHOBMNEHUS NPOM3BOACTBA
aHeprnn (3pHEKTUBHOCTL ANEKTPOCTaHLMKN) N UpPUraLmMoHHbIX yHKUMI. YTo Bonee BaxHO,
370 Heobxoaumo ansa obecneveHns 6e30MacHOCTU COOPYXEHMN KU BGe3onacHOro npornycka
naBojka, YTobbl M3bexaTb BO3MOXHbIX YTPO3 N CTUXMNHBLIX GeACTBUIA BHU3 MO TeYeHUI0. ITU
Mepbl OOMKHbl OblTb NPeayCcMOTpPeHbl B KOMMSIEKCHOM MriaHe YnpaBfieHUss HaHocamu u
NCMONHATLCA PerynspHO Ha MPOTSXKEHUW BCEro BPEMEHW JKCrfyaTauMm BOAOXPaHWMMLLE B
COYeTaHuM C APYrMmMun MArkMMmM TeKyLLIMMU Mepamu.

PemoHTHOe pAHoyrnybneHve HeobxoAMMO NpPOBOAWTL BO3Ne MMAPOINEKTPOCTaHLUN 1
FOMNOBHbIX COOPYXEHWUI KaHana, BOAOCMYCKOB U BOA03abopOB BHEPYCMNOBLIX BOAOXPAHUMMLL,.
[ns aton uenu npegnaraeTcs NPOBECTU cneayoLme MeponpusaTUS :

e [lnaHupoBaHMe nMporpaMMbl yoaneHust HAHOCOB MEPBOrO YPOBHS, HaMpaBIEHHOW Ha
yaaneHue He meHee 1-2 MiH. M3 B rof (MOXXHO YBENUYUTL CO BpEMEHEM, HAapabOoTKoW
onbiTa 1 NPOM3BOANTENIBHOCTN)

e [lpoBepneHue: (i) KOMMMIEKCHOW TEXHUYECKOW OLeHKM 6esonacHoro u addeKkTMBHOro
yaaneHust HAaHOCOB; U (ii) OLLEeHKN coLMarnbHO-39KOHOMMYECKOrO BO34ENCTBUS

e Peanusauns nnaHa yganeHust HAHOCOB € NpuobpeTeHneM o06opyaoBaHNS A58 BbIEMKM
rpyHTa 1 gHoyrnybrneHus B coveTaHuMM ¢ AOroBopamm aKcnfyatauum m TEXHUYECKOro
obcnyxmBaHma Ha 2-3 roga (MO Mepe HeOOGXOAMMOCTW), 3aKIOYEHHbIMU C
NpodeCcCUOHANbLHON KOMMaHUA (-AMW), OKa3biBalOLLEN YCNyrn Mo AHOYrIyOMTENbHbIM
pabotam, 1M npegycMaTpvBalOWUMKU pasBUTME MOTEHUMANa MECTHbIX kagpoB. JTO
BKIIOYaeT pa3paboTKy [OONTOCPOYHbIX, CHaXEHHbIX, 3MEKTUBHbLIX KOHTPAKTHBLIX
MEXaHN3MOB.

Mpeunmywectsa

e OcCHOBHble MpeuMMyLLecTBa [AOBOSIbHO OYEBWAHbBI, TaK Kak CpoYyHasi mMmepa Mo
PEMOHTHOMY  AOHOYrnyGneHuio HeusdbexHa, 4ToObl He gonycTuTb nNpobnem
GesonacHocTM U obecneunTb Haanexallyt paboTy rMOpOTEXHUYECKUX U
rMOPO3HEPreTUHECKNX COOPYKEHUIN. KakoBbl KpaTKo- 1 JONTOCPOYHbIE U3AEPXKKM ONst
pecypca 1 MHppacTPYKTypbl, ecrnv 3Ta Mepa He byaeT CBOEBPEMEHHO NpuHaTa?

o CosfaHne pervoHarnbHbIX BO3MOXHOCTEW 3aHATOCTM W pas3BUTUS NOTeHuuana,
CBSA3aHHLIX C YMNpaBfieHMEM HaHOCaMU B BogoxpaHunuvie un 3EeKTUBHbIM
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3.4.1.2

47 of 147

yOaneHnem HaHOCOB C MCMONb30BaHMEM pPasfuYHbIX BUOOB AHOYINyOMTENbHbIX
TEXHOIMOIrMIN (CMeLIaHHbIX, FAe NPUMEHUMO).

e JtoT onbiT OygeTr noneseH Ans OUEHKM 3PAEKTUBHOCTU U  OCYLLECTBMMOCTU
KpynHomacLuTabHOro kanuTanbHoro gHoyrnyoneHus (npegnaraetcst B YAce ogHOro
M3 BO3MOXHbIX MoOKasaTenen TEXHUYECKOW, ISKOHOMWUYECKOMW W 3KOMOrmyeckom
OCYLLIECTBMMOCTN)

o  OTHOCUTENbBHO HU3KME PNHAHCOBbIE MHBECTULIMN (MO CPaABHEHUIO C NOTeper pecypca)

Hepoctatku

e [lHO BogoxpaHunuwia MOXeT OblTb B COCTOSHWMM KBasupaBHoBecusd. Jloboe
HapylweHne cocTosHMa ©0e3 Hagnexawero nnaHUpoBaHWs U TEXHUYECKOro
nccrnegoBaHUss MOXET HeraTMBHO OTPasvTbCHA Ha FOSIOBHbLIX COOPYXEHUSAX, HacbIMnsxX
(apo3us, paspyLueHue), Apyrmx BHEPYCMNOBbLIX BOAOXPaHUNULLAX.

e Ecnu OGonbwon cnonm (MNU OCafOuYHYK INWH3Y) HAHOCOB neped  rofioBHbIMU
COOpYyXeHuaMU (MpUMepHO 12 M) He yaanuTb Hagnexawmm obpasomMm 1 NOCTENEHHO
npy OOJPKHOM NIT@HMPOBaHUKM, 3TO MOXET Bbl3BaTb OTCTYMaloLyl 3pO3uo u/unm
HecTabunbHOCTb/pacceveHne CKIToHa, KOTopble MpuBeayT K 0OpyLueHUto 6onbLIoro
cnosi u BrokMpoBaHMIO HaHocamMy BO403abopoB, YTO co3faTb Gomblue pUCKOB ANs
GesonacHoCTM U paboTbl  FMOPOTEXHUYECKUX  COOPYXEHWW, KaHamnoB w
rMAPO3MEKTPOCTaHUNN.

e Pwuckn n Bosgencteme yganeHus HAHOCOB U OHOYrNybutenbHbIX paboT onncaHbl B
cneayoLlen rnaee.

PerynspHoe npomMbiBaHne BOAOXpaHMnmLa

B PycrnoBom BogoxpaHunuile ecTb MexaHU3Mbl 4518 MPOMbIBaHNS (€CTb AOHHbIE OTBEpCTUs /
HU3KMe BOAOCIMBbLI, CMPOEKTUPOBAHHbIE [Afsi NepeHoca MPUAOHHbIX HAHOCOB BHWU3 MO
TeyeHuto). lMnaH perynspHoOro npomMbiBaHust PycnoBoro BogoxpaHwnuvia [OSKeH ObiTb
noaroTOBIEH, peanu3oBaH, afanTUpoBaH B COYETaHMM C PEMOHTHbIM AHOyrnybneHuem.
Bbonee Toro, Takke cnegyer pacCMOTpPeTb KOHTPONMpPYeMoe MOMOfIHEHWE HAHOCOB BAOMb
yyacTka peKkM BHU3 MO TEYEHUIO OT MMOTMHbI, KOTOPOE MOXET ObiTb NepeHeceHo mnpu
NaBOAKOBbIX CTOKaX. MOXHO BblAeNUTb (MOMMMO MPOYEro) crneayoLmne MeponpuaTus :

e [lpoBepgeHue: (i) KOMNNEKCHON TEXHNUYECKOW OLIEHKM NPOMbIBaHUA Aris 6e30macHoro u
9(phEKTUBHOIO yaaneHuss HaHOCOB M MepeHoca BHU3 MO TeyeHuto; u (i) OLEeHKM
COLManbHO-3KOIOMMYECKOro BO3AENCTBMA (CM. crnegyowyl rnaBy € noapoGHow
TEXHUYECKOW OLLEHKON 1 OLEHKOWN BO3OENCTBUS)

e [lpuHATME OMTMMAanNbHOrO npaBufa SKchnyaTtauMyM BOAOXPaHWNULWA C  y4eToM
PErynspHoOro npombIBaHMS W PEMOHTHOrO AHOYrNyOGneHMs Ha OCHOBE OLEHKM
BO3ENCTBMSA N 3(PHEKTUBHOCTH

e OueHka W nNPUHATME HECTPYKTYPHbIX Mep MO nopaepxke GesonacHocTw,
ahbheKkTMBHOCTM M aganTaumm, a Takke CMSArMYeHno HebraronpusiTHoro BO3AenCTBUS
MEepPOoNPUSATUIA NO NPOMbIBAHWUIO U OHOYTIYOneHno

e PaccmotpeHue Bonpoca 06 yCTaHOBEHWM HAHOCOYNOBWUTENEN B CTpaTErMyeckux
MecTax Ans nepexsata MOOMIM30BaHHbLIX HAHOCOB

e TexHu4yeckas un aKonornyeckas oLeHka KOHTPONMPYEMOro NoMnosIHEHUSI HAHOCOB BAOMb
HUXKHUX YYaCTKOB pekun

MpeumyuiecTBa
e [lpombiBaHve BoOAOXpaHWNMLLA BO BPeEMs MaBOAKOBbLIX CTOKOB, HECYLUMX HaHOCHI,
nosBomnsieT  OCYLeCTBUTb  KBA3WECTECTBEHHbIN  MEepPeHoOC  HaHOCOB  4epes
BOAOXPaHWUNVLLE U, B TO Xe BPEMS, BbIMYCTUTb BbICOKOKOHLLEHTPUPOBAHHbIW NOTOK, YTO
NPMBOOUT K YMEHbLUEHUIO 3aureHusi BoAoXpaHunuuwia (0OblMHO 3TO AOIMKHO ObiTb
CTaHOapTHOW NPaKTUKON B pamKax aKChnyaTauuy BoOAOXpaHUNuLLA)
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e PerynspHoe 1 nnaHosoe NpoMblBaHue (Mo HanopoM UM METOAOM NMOHWXKEHWUS YPOBHSA
BOAbI) BOAOXPaHUNMLLA NoMoraeT NoaAepxmBaTh, N0 KpanHen mepe, y4acToK BGNn3m
FOMOBHbIX COOPYXeHWW (Hanpumep, nepen rOMoOBHBIMU COOPYXXEHUSMU KaHana u
rMapoanekTpocTaHUun B criyyae PycrnoBoro BogoxpaHunuiia)

e PerynspHoe npomMbiBaHMe HeobxoAMMO B COYETaHWW C HEeOBXOAMMBLIM PEMOHTHbLIM
AHoyrnybneHuem (NnpegnaraeTtcs Bbile), YTOObl OHO 6bIN0 3PMEKTUBHBIM

e KoHTponupyemoe nononHeHne BHU3 MO TeyeHne WMeeT npeuMyllecTBa nepeq
npombiBaHNeM (MO KpanHen mepe, B HavasnbHbIN Nepros TEXHUYECKOro 06CnyXuBaHus),
0coBeHHO ecnu y4ecTb NINOX0e COCTOSHME PYCIIOBOro BOAOXpaHUNuWa € AOBOSIbHO
60bLLIMM OCaXXAEHHbIM CITOeM BO3rie BOAOCIMBOB M BOA03ab0OpOB.

e OTHOCMTENbLHO HeborbLUne hMHAHCOBbIE MHBECTULINK

Hepoctatkun

e W3-3a Gonbloro ocaxaeHws nepen Boposabopamu / OOHHBIMM OTBEPCTUSIMU B
Pycnosom BogoxpaHunuile, Hanbonee BEpPOATHO, YTO MPOMbIBaHWE OyaeT CroXHO
ocyLecTBuTb 6€3 Hagnexallero peMOHTHOro AHOYrNyGneHns

e [lpombiBaHne MOXeT He OblTb O4YeHb 3A(PPEKTUBHLIM B AMMHHOM, LUMPOKOM
BOAOXpaHWNue, TakoM Kak PycrnoBoe BogoxpaHunuiuie, e€cnu TOSNbKO He
paccmaTpvBaTb €ro Kak PeMOHTHYH Mepy, MPUHMMaeMyl B COYETaHUW C OpYrvMMu
Mepamu (Hanpumep, AHOyrny6neHune)

e [IpombIBaHME HE MOMOXET YyBENUYUTb 0O0BbEM Takoro O60MbLIOr0 BOAOXpaHWMMLLA C
cyuiecTytoLLern npobnemon, kak Pycnosoe BogoxpaHunuile

e byaeTt pucK HEOXMAAHHOIO CBEPXKOHLIEHTPMPOBAHHOIO MaccoOBOro NepeHoca HaHOCOB
n3-3a DOMbLUOrO OTMOXEHNS] HAHOCOB B BOAOXPaHUMULLIE, KOTOPbIN MOXET NOBPEANTb
rMOpO3MeKTPOCTaHUMUK, a TaKKe KaHamnam 1 rofioBHbIM COOPY>KEHMSM BHU3 MO TEYEHUIO
(ecTb npumep)

e [lononHeHWe HaAHOCOB HWXe MO TeyeHuto TpebyeT nepeHoca HaHocoB. O6bembl He
OOJDKHbI ObITh CNULWIKOM 6onbLIMMKM, YTOBBI HE AONYCTUTL NPOBMEM HMKE MO TEYEHUIO
(NpyHUMas BO BHMMaHWE, YTO OOMbLUMHCTBO OTMOXEHHbLIX HAHOCOB COCTOUT U3
MENKO3EPHUCTLIX MaTepraros)

e Kpome TOro, ectb puck obpylieHus (HapyLleHuUs CKIoHa) Cnosi HaHOCOB Mpu
npoMbIBaHUM nepen Bogocbpocamu, KOoTopble NPUMBEAET K CEPbE3HbIM MOCMNEACTBUSIM,
Hanpumep, 6rTOKNPOBKE FOSIOBHbBIX COOPY>KEHUI MOPO3NEKTPOCTAHLUN U KaHaroB

e [lpombiBaHne MOXeT noTpeboBaTb W3MEHEHWA B MpaBunax 3SKcnyaTaumm
BOAOXpaHuWnuwa (NockombKy, Cyas Mo BCEMY, MPOMbIBAHWE He MpesycMOTPEHO
Hagnexalum obpa3om B pyCrnoBOM BOAOXPaHUULLE)

e  OMheKTMBHOCTb NPOMbIBAHMS 3aBUCUT OT MMEIOLLIErocsl BpeMeHM 1 06bEMOB NOTOKA,
XapakKTePUCTUK HAHOCOB, YCTAHOBOK W COCTOSIHUSI MIOTUHbI (KOTOPOE HEe OYeHb
BnaronpuaTHO B TEKyLLeM BUAE)

3.4.1.3 MoBbILEHNEe HOpManbHOro NOANOPHOro ypoBHs (HIMTY) Hag NPOEKTHbIM 3HaYeHNeM
Mpepnaraetca NpOBECTM TEXHUYECKYIO OLIEHKY BO3L4ENCTBMS, KOTOpoe npouv3BedeT
nosbiweHne HITY Pycnosoro BogoxpaHunuilia Haj NpOeKTHbIM 3HayeHnem Ha 1,5-2 m, T.e.
yBenuyenne HIMY ¢ Tekywero yposHa 130 m go 132 m (makcumym) npu ypoBHe rpebHs
NNoTUHbI 1 Hacbinen 134 m (Tak kak 6yaeT HaaBOAHbIN BOPT BbICOTOM 2 M). OTa Mepa NOMOXET
yBenuuntb ob6bem BodoxpaHunuwa o 500-700 mnH. M3 (Heobxogumo noapobHoe
nuccnegoBaHue Ana Hagnexallen oueHkn obbema Hag HITY).

Heobxogumo npoBecTu cnegytoLime MeponpuaTus, YTobbl NOATBEPAMTL LEeNecoodpasHoCTb
npegnaraemon Mepbl:
e To4Has oueHka obbema Hag Tekywum HIY
e [logpobHas oueHka CTabMIbHOCTU NAOTUHBI C YY4ETOM TOro, YTO noBbileHne HITY Hag
NMPOEKTHBbIM 3HAaYEHNEM MOBMUAET Ha CTPYKTYPHYIO CTabUITbHOCTb
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e [logpobHoe wu3lydyeHve HeobXOOUMOCTM [OOMOSHUTENBbHBIX Mep MO YKPEnmeHn wu
MOBbLILLIEHMIO CTAabUITbHOCTU MAOTUHbBI U HACbINEW, KOTOpble MOTyT NoTpeboBaTbCs n3-3a
MOBbLILLEHMS YPOBHSI BOOOXPaHUNULLIA

e OnTuMM3auusa NpaBuna aKcnnyaTauMm BOAOXpaHUNULLA, a Takke Haanexallmm nnaH un
Mepbl MO YyNpaBfeHW HaHocamMu, C Y4YeTOM TOro, 4YTO MOBbILIEHNE YPOBHSA
BOOOXPaHUNMLLA MOXET TNPUBECTM K WU3MEHEeHWI pacnpegeneHns obbema un
yBENUYEHNIO OCaXaeHnss HaHOCOB

e Hagnexawee usyyeHue BO3OENCTBUS, KOTopoe yBenudeHwe HITY npowussegetr Ha
COCTOSIHME OPYTrMX BHEPYCMOBbLIX BOAOXPAHWUULL, B COMETAHMM C OLIEHKOW NoTeHunana
UX YNyJdlleHns 1 yBenmyeHnsa oobema

Mpeunmyuwectea
e BeposaTHoe npubaBneHue 3HaunTenbHOro obbema PycnoBoro BogoxpaHunuvwa 6es
MacLuTabHoro BMeLlarenscTea (-B)
e Bo0O3MOXHOCTb YyBenuyeHnss obbema [pyrnx BHEPYCMOBbIX BOOOXPaHWMULL, €Cnu
ycnosus 0yayT 6naronpuaTHbIMK / OCYyLLLECTBUMbIMU (TPebyeTcs TwaTenbHasa OLeHKa)
e  OTHOCMTENBHO HebOMbLUNE PUHAHCOBBIE NHBECTULIMM

Hepoctatku

e EcTb puck cHwxkeHuss cTtabunbHOCTM MMAOTUH, BOOOCOPOCOB W HacbinenW u3-3a
OOMOMHUTENbHOW MTMAPOTEXHUYECKOW Harpy3ku (TpebyeTcs TwaTenbHbIN aHanus).

e YBenuuyeHue ypoBHS BOOOXpPaHUNULIA BeAeT K YBENIMYEHUIO CTEeneHu pasnuea B
BEPXHEM y4acCTKe peku.

e Ota mMepa MoxeT noTpeboBaTb [OOMOSMHUTENBHOIMO YKPEMMEHUS W YCUNEHWSA
COOPYXEHUN.

e OTO MOXET nNPMBECTU K YBEJIMYEHUIO OTMOXEHWS HaHOCOB W, TEM CaMbIM, K
HeOOX0AMMOCTUN JOMONHUTENbBHBIX MEP MO YNPaBIEHNIO HAHOCAMMU.

e YBenunuyeHue YpPOBHSA BOAOXpPaHMMMLA MOXET HebnaronpusitTHo OTpasuTbCA Ha
BHEPYCIOBbIX BOAOXPaHMMMLLAX U COOPYKEHMSX.

e DOTa mepa noTpebyeT u3MeHeHnsa cTpaTerumn aKkcnryaraumm BogoxXpaHunuLa.

e Pe3epBHble BO3MOXHOCTU AS19 MMKOBOrO pacxoja YacTUYHO YMeHbLuaTcs (ocTaeTcs
Tonbko 1-1,5 m HagBogHoro 6opTa).

3.4.1.4 MnoTHbIE MeponpUAaTUSA NO YTUNN3aLUMM HaHOCOB

MockonbKy BCe BbILLEYNOMSIHYThIE peLleHns / mepbl TPeOYIOT yaaneHust HAaHOCOB (Hanpumep,
PEMOHTHOE AHOYrnybrneHue), npuHUMas BO BHMMaHWe OonbliMe OXuaaemble OOBbEMBbI
OHoyrnybneHnsi, Mbl npeanaraeMm pacCMOTPEeTb BO3MOXHOCTb MNPOBEAEHMST MUITOTHOM
KamMnaHuu no yTunusaumm yaaneHHbIX HAHOCOB. HyXXHO y4ecTb, YTO yTunmusaumsi HaHOCOB Ha
TMI'Y aBnsieTca 0gHMM U3 HEOTHEMIEMbIX KOMMOHEHTOB, 1 YXXe Obinn NpoBeAEHbI HEKOTOPbIE
MeponpusiTUs, CBA3aHHbIE C NabopaTopHLIMU UCCIIE[0BaHUSIMU MEXAHUYECKMX N XUMNYECKNX
CBOWCTB HaHOCOB B PycnoBomM BogoxpaHunuiie, a Tawkke nepsas npobHas yTunusauus
HaHOCOB Ansi NPOM3BOACTBA CTPOUTENbHBIX Matepuarnos (Kupnuyu).

,D,J'Iﬂ MUIOTHOIO MeponpuAaATnA Mbl npeanaraemM UCnbiTaTb HECKOJTBKO Clefyolmnx BapnaHToB
yTunusaummn anda n3yvyeHunqa nx TeXHI/IL-IeCKOI7I, 3KOIOrmyecKom n 3KOHOMUYECKON
»KN3HECNOCOOHOCTH:
e [lpousBoacTBO  CTpoUTEMbHbIX  MaTepuanos  (KMpnuvyn,  GNOKWM,  OOPOXKHOE
CTPOUTENBCTBO, KOMMNO3UTHBIV 3aMOSTHUTESb)
e [lpousBoactBo A0GaBOK ANS YryylleHUs BEPXHEro Crosi MouBbl M yAoGpeHun ans
CEenbCKOro Xo3sAncTea
e Co3sfgaHue 1 BOCCTaHOBIIEHNE 3KOMOrMYECKMX 30H
e Mepbl MO perynMpoBaHMIO PEYHOro pycra M ynpaBneHut HaHocamu B Pycrnosom
BOAOXpaHWUNuLe, Hanpumep, ykpenrneHue GeperoB 1 perynvpoBaHUe peyHoro pycra

49 of 147 PeleHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysmyroHckoMm ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycta 2022 roga, Nnpoekt

Deltares



npu noMown reonakeToB, HAMNOJIHEHHbIX YyAalleHHbIMM MaTepuanamu; ynpaslieHune
NOTOKOM M HAHOCaMu Npu NOMOLLK necHaHbIX I'IpO6OK, 3eMrsiHbIX 4amb ans nepexsarta
HaHOCOB N OTKITOHEHUA NOTOKa

Bce aTu BapuaHTbl TpebyloT Hagnexallero pacCMOTPEHUS CreayroLmMx BONpoCcoB (MOMUMO
npoyero):
e [lpumeHMMOCTb / NMONE3HOCTb yAarieHHbIX MaTepuanoB (Takke HAHOCOB U3 HUMKHUX
CINOEB OCaXAEHWS U U3 pasHbIX MECT BAOJb BOAOXPaAHMUIMLLA)
e OueHka cnpoca 1 npeanoXeHus (oueHka perMoHanbHOro U HauMOHANBHOTO PbIHKA U
9KOHOMMYECKMX (DaKTOPOB)
e OueHka HeobxoanMbIX 00 beMOB
e /3yyeHune BO3MOXHOCTEN MPOMbILLIIEHHOIO NPOM3BOACTBA
e MeToabl ApeHaxa, TPaHCNOPTUPOBKN N XPaHEHMUS U OLIEHKa UX BO3OeNCTBUS
e AcnekTbl YCTOMYMBOCTM HAHOCOB B pa3paboTke 3TMX MPOAYKTOB ANsi KOMMEHcaumu
HEBO300OHOBSIEMbIX PECYPCOB

MpeunmywectBa

e  YTunusauus yaaneHHbIX HAHOCOB (C YNOPOM Ha KpyroBOM ynpaBfieHnn HaHOCaMu)

e PeweHne npobnem, CBS3aHHbIX C MCMONb30BaHMeM Gonblioro obbema yaaneHHbIX
HaHoCoB

e Hanuume poctaTtouHoro mecrta Anst yaaneHus 1 06paboTku B Liensx yTunusauum

e CospgaHue pervoHasnbHbIX OTpacrnen U MHHOBALMOHHbLIX BM3Hec-nHKy6aTopoB, HOBbIX
pabo4ymx MeCT, 3aHATOCTM M KBanudukauun

e CoumanbHoe, 3KOHOMUYECKOE U IKOMOrMYeckoe pasBuTUe N BOCCTAHOBIEHME

e [EcTb MMpPOBON OMNbIT B NPOU3BOACTBE 3TUX MPOAYKTOB YTUMM3aLUW U TEXHOMNOormu
(reoTpy6bl). TMI'Y He OyaeT nepBbiM 1 BygeT MCnonb3oBaTb MUPOBOW OMbIT, MO3TOMY
He noTpebyeTcs 4ONrocpoyHas npoBepka npeanaraeMblx anbTepHaTuB.

Hepoctatkun
e HebnaronpusiTHoe BO34ENCTBME Ha OKPY>KaIoLLYyO cpeay (Hanpumep, Npyu nepeBoske u
obpaboTke)

e HeusBecTHoe kayeCcTBO W MOME3HOCTb HAHOCOB B BOAOXPaHWmMLLE, B YaCTHOCTU U3
HVKHWUX CMOEB (KOTOPble OTNOXUINC HECKOMbKO AeCATUNETUIN Ha3aa)

e [loTeHunanbHble 9KOTOKCMIOrM4yeckne (BOCCTaAHOBMEHWe cpedbl obuTaHusa) w
YerioBeYveckme TOKCUIOrM4ecKkne pUCKU (CenbCKOXO3ANCTBEHHOE MCMNOMb3oBaHne) npu
HECOOTBETCTBMM XMMUYECKOro KayecTBa HAaHOCOB (MeXAyHapoAdHbIM) CTaHgapTaMm

e [lpuobpeteHue gpyrnx gobaBok Ans Npous3BoaCcTBa rpyHTa

e OTHOCMTENbHO 6OMblUME TEXHWYeckMe W (PUHAHCOBbIE WHBECTULMM U ycunus (B
3aBMCMMOCTM OT MacwTabos yTunmsaunm)

e Hanuuve Boabl, HeOGXOAMMON ANA MogAePXKaHUsA YCUNUA MO YNyYLEHUIO BEpPXHero
CNoS NOYBbI U BOCCTAHOBIIEHMIO OKpYXatoLLen cpeabl

e TpaHcrpaHu4Hble Cnopbl U HEFOTOBHOCTb

3.4.1.5 HecTpyKkTypHble Mepbl
HecTpyKkTypHble Mepbl Heob6XxoaMmo paccmaTpuBaTb BMECTE CO BCeMM npeanaraembiMu
TEKYLUUMU N (MATKAMW) CTPYKTYPHBIMU MepaMu 1 pelieHuamun. [ina aToro crieqyet HavaTb C
WHBEHTapU3aLMN UMEKLLNXCA HECTPYKTYPHbIX MEP U CUCTEM, MPUHUMAS BO BHMMaHUE, 4YTO
HEKOTOpblE MEPbI, YCUINNS U MHMLMATMBBI YK€ MOTYT UMETb MECTO.

MoxxHo pa3fnennTtb HECTPYKTYPHbIE MePbl HA OCHOBHbIE U XenaTerlbHble, 4yTOObI onpepnennTb
MX NPUOPUTETHOCTb B Clly4ae OrpaHMLIeHMVI Nno nx oCyLlleCTBI1€HNIO / NMPUMEHEHUIO.

i) OCHOBHbIE Mepbl
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OCHOBHbIE Mepbl BKIOYAKOT CriefytoLlee:

e Co3gaHue cucTemM MOHUTOPWHIa, MHGOPMAaL MK U NPOrHO3UPOBaHUS BOAbI U HAHOCOB

e PaspaboTka nporpaMmMbl ynpaBrieHUsi HaHOCaMM

e  OnTMM3aUMA NpaBWn 3JKcMfyaTauMu BOOOXPaHUNMULLA C Y4eTOM APYruxX Mep U
BMeLLaTenbCTB

e PerynspHble WHBECTULMM B MEPOMNpUATUA MO UCCredoBaHWaAM W paspaboTkaMm B
COTpyOHMYECTBE C MECTHBIMU U PEerMoHanbHbIMU  Hay4HO-UCCreaoBaTenbCKUMM
YYpPEXAEHUSIMUN / KOMMEPYECKMMMN MUIOTHLIMU NPOEKTaMU

e [lpocBelleHre coobLLEeCTBa 1 HaceneHu s, YToObl NN NOHMMAanW pecypc U 3Hanu, Kak
0 Hem 3ab0TWUTbCS M pasBuMBaTb ANs OydyLMX MOKONEeHUi. JTO BKIOYaeT yyacTue
HacerneHusl B cMcTeMax MOHUTOPWHIa Y OTYETHOCTU

OcCHOBHblE Mepbl U NporpamMmbl HEOOXOAMMBbI ANA PEryrisipHOr0 MOHUTOPMHIA M OLIEHKU
3(pPeKTMBHOCTM U BO3OENCTBUS TEKYLUMX U CTPYKTYPHbIX Mep. Takonm perynspHbii
MOHUTOPWHI N OLEHKa Takke MOMOryT B ynpaBfeHun U agantaumm mep Ansi NOBbILWEHUS U
onTMM3auun nx aPEKTUBHOCTN U MUHUMU3ALIMM UX HEONAronpuATHOrO BO3AENCTBUS.

ii) XXenaTtenbHble Mepbl
XenaTenbHble Mepbl BKMOYalOT crneyioLlee:

e YnyuJleHne CenbCKOXO3ANCTBEHHbIX MPaKTUK M METOAOB (Takke MyTem YryudlieHus
Hagnexallen KoopavHaumMnm n CUHepruM ¢ ApYrummn TeKyLLMMU W/Unu nnaHnpyemMsiMm
yCUnMUsIMM 1 NporpaMMamu, CB3aHHbIMM C 3TUMMW BONPOCaMK)

e BHegpeHve (MHHOBaUMOHHOWM) TexHoMorMn (-uin), paboTtarolen B pexume peanbHOro
BpeMeHU, NS MUHUMM3aLMM NOTePb BOAbLI B BOOOXPaHWMMLLEAX U KaHanax (Bcneacrene
3anneHus, npocavymBaHns, ncnapeHus)

e Co3gaHne CcUCTEMbl KOMMMEKCHOTO YMpaBfeHus C yyacTMeM 3avHTepecOoBaHHbIX
CTOpOH (B COOTBETCTBMM C NOAXOA0M Hekcyc, Kak Mo TEXHUYECKMM acnekTam, Tak 1 no
BONpOCaM ynpaBfeHus): 5mo 8axHo, y4yumsbigas, 4ymo TMIY sensemcs
mpaHcepaHUYHbIM KOMIM/IEKCOM C MHO20Uesie8biM 8000M0/Ib308aHUEM, [M03MoMy
peweHue npobrnem mpebyem onmumaribHO20 UCMOMb308aHUsI 800HbIX pecypcos u
ydacmusi 8cex 3auHmepeco8aHHbIX CMOPOH, Op2aHo8 U CmpaH.

XenatenbHble Mepbl MOMOryT MWHUMMW3WPOBATL BbI30Bbl U MOCNEACTBUS, B YACTHOCTU B
OTHOLLUEeHWM NpoGeM HegocTaTka BoAbl, Y HAWTK NYTU KOMMNEHCUPOBAHUS NoTepy obbemMa 3a
cyeT chepexeHmnsi BOOHbIX PECYPCOB B paMKax ApYrux Mep v YCUmuid.

3.4.2 KpynHomacwTtabHble Mepbl 1 BMellaTenbLCTBa

Momunmo perynspHbix (CPOYHbBIX) MEP NO TEXHUYECKOMY OOCINYXXMBaHUIO N peLleHnto npobnem
3auneHusa B PycrnoBom BOAOXpaHUMMLLE, KOTOPbIE OMMCaHbl Bbile, Mbl TaKkKe npegnaraem
HECKONbKO KpynHOMacLUTabHbIX Mep (BKMNOYasa CTPYKTYpPHble Mepbl) A8 AanbHENLero
paccmoTpeHusi. Mbl npegnaraem Tpu BapuaHTa, KOTOpble MOXHO CPaBHUTb MO  UX
TEXHUYECKOW, CoLnarnbHOM, IKOIOrMYECKON, MHXXEHEPHOW N SKOHOMMUYECKOWN OCYLLLECTBMMOCTM
1 BO3gencTButo. MNocKonbKy 3TN Mepbl TPeOYT HaMHOro Gorblue pecypcoB Y MHBECTULUNA,
Heob6XxoOMMO  MPOBECTU  TWATenbHOEe, [AeTanbHOe MfaHWpPOBaHWE, MNOArOTOBKY U
nccnegoBaHus.

[ns TakMx Mep, Ha JaHHOM 3Tane JOJMKHO ObITb 4OCTaTOYHO O6LLEro aHanmaa, YTobbl HayaTb
o6CyxaeHus ¢ JoHOopaMU (HauMOoHanbHbIMK / MexayHapoaHbIMU) KacaTenbHO NOTEHUManbHOW
WHBECTULIMOHHOWN cTpaTernn / nporpammbl, a Takke W3y4eHUs BO3MOXHOCTU MOATrOTOBKU
3asBMNEHUs O COAEepXaHWM npoeKkTa W TexHuveckoro 3agaHusi. CregyeT MooWpuUTb
MeXAyHapOoaHbIN MHTEPEC U yYacTue, NOCKOMbKY ecTb GoraTblil BbIGOP 3KCNEPTHBLIX 3HAHWI U
obopyaoBaHua B obractu AHOYrnyouTenbHbIX paboT / 3eMnsiHbIX paboT And NpUpPeYHoro
CTPOUTENbLCTBA.
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[anee onucbiBaeTcA pAaa BO3MOXHbIX BApUaHTOB.

3.4.2.1 BapuaHTt 1: KanutanbHoe pgHoyrnybneHve B PycnoBoM BoJOXpaHUNuwie ¢ yTunusauuen
HaHOCOB
KanutanoHoe unu HoBoe AHoyrnybneHne npegycmaTpuBaeT yganeHue bonbloro obbema
HaHOCOB U3 PycrnoBoro BogoxpaHunuiua (B oTrm4mMe oT pEMOHTHOIO AHOYINYGneHns) ¢ Lenbto
BOCCTAHOBIEHMSA HEKOTOPOM YacTn obbema BOOOXpaHWMMLLa B COYETaHUM C yTunusaumen
BonbLuoro o6bema yaaneHHbIX HAHOCOB. [epBoe NpeanoXxeHve BKNoYaeT cneayoLlne Mmepsbil:
e YpganeHue oo 500 MrH. M3 (He orpaHMYMBaETCs 3TUM) yAaneHHbIX HAaHOCOB B PycrioBom
BOAOXpaHunuLLe 3a 5 net (06bem yaaneHHbIX HAHOCOB HYXXHO ByAeT onTUMU3npoBaThb
B COYETaHUW C aHanu3oM MNPUTOKOB B BOOOXPAHMUIMLLE Ha OCHOBE WCTOPUYECKMX
AaHHbIX 1 ByAyLMX OXugaemMblx CLieHapueB).
e KpynHomacwTabHas yTunusaums yaaneHHbIX HaHOCOB, B YaCTHOCTW ANiS pasBuUTUS
npoekTa No BOCCTaHOBIEHUIO OKpYyatoLlen cpedpl (NogobHo MUnoTHOW nHUumnaTnBe
Mo 3eneHON 9KOHOMMKE MYCTbIHW)

MpenmywectBa

e 3ameTHOoe yBenuyeHne obbema BogOXpaHMnmLLa

e Hanuuyve 6onboro o6bLema HaHOCOB AN YyTUNU3aumm, B YaCTHOCTU ANs peanusauum
pervoHanbHbIX MporpaMMm pasBuTULA, OTpacnen, WHKYGaTopoB W npeanpuaTyn
(vHBECTMLIR)

e Bo3mMOXHOCTM ANsi 3KONMOrMYeCcKOro BOCCTAHOBMEHUS MECTHOCTW, MHMUMATMBbI ANS
pasBUTMA MNyCTbIHX, Bedylwme K COuManbHOMY, 3KOHOMWMYECKOMY, 3KOJOrMYEeCKOMY
pPasBUTHIO U BOCCTAHOBIIEHUIO

e B cBsA3u ¢ Gonbwmm ob6beMomM HaHOCOB, KOTOpble OyayT yaaneHbl B paMkax 3TOM
KamnaHuu, OyaeT npuBrievyeH MeXayHapOAHbI MHTepec K paboTe no JONrOCPOYHbLIM
KOHTpakTam C BHYTPEHHUMUN KOPNOopaTUBHBIMU MHBECTULNSIMMU.

HepocTtatku

e CwMm. Takke NUMOTHbIE MPOEKThI NO YyTUNU3aLUM HAHOCOB

e bonblune UHaAHCOBLIE UHBECTULIUN

e  3HauuTenbHble TEXHNYECKUE ycunusi u TpeboBaHms

e bBonbwure BmewarenbcTBa, Begywime K HebGnaronpusTHOMy MOPAONOrM4yeckomy
BO3JENCTBMIO U pUcKam

e CyuwecTBeHHble MHBECTULUM W yCUNUSA ONsi NPOBEAEHUs NpeaBapuUTENIbHOM OLIEHKU
OCYLLLECTBMMOCTU U OLIEHKN BO3AENCTBMS

e  3HauuTenbHblE YCUIUS, YenoBEYECKMe pecypcehl, KBanmdukaLmm, UHCTUTYLMOHASbHbIE
MeXaHWU3Mbl 41151 MOHUTOPUHra, yNpaBneHusa n agantauum

e HoBble MexaHM3Mbl 3aKyrnoK W 3ak/o4YeHUs] KOHTPaKTOB, KOTOpPble paHee He
MCMoNb30Banuncb B PermoHe

e HeocyuwectBumo 6e3 macwtabHOM yTunusauum m/unv nnowagok Ansg pasmeLleHus,
npunerawowmx Kk TMIyY

e TpaHcrpaHudHble cnopbl, ©Oapbepbl, HEroTOBHOCTb M3-3a 6Gonblworo MacwTtabdba
MHULMATUB

3.4.2.2 BapwuaHT 2: CTponTenbCTBO W/MNn pacluMpeHne BHEPYCITOBOro BogoXpaHunumwia (-Lu)
Ha 6nuanexawux y4yactkax ecTb HeKoTopble OonbluMe MOHWKEHMS (YCTaHOBIEHbI Mpu
NpoBeAeHUN ObICTPOro YyAaneHHOro WCCNefoBaHWs MECTHOCTU, KaK MOKa3aHo Bbile).
CnepoBatenbHo, Anst AanbHEWWEro W3y4eHWss W OLEHKM npegnaraem crnegywoume
CTPYKTYpPHble Mepbl MO CO34aHMI0 OMONHUTENBHbLIX BOAOXpaHMNULW, o6bemom 0,5-1 mnpa. m3:
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e CTponTENLCTBO [AOMOSHUTENMbBHBIX BHEPYCMNOBLIX BOAOXpaHunuw, Bosne TMIY (B
Y3bekuctaHe w/mnnm TypKMEHWCTaHe), yuuTbiBasi HamuuvMe noaxogsawux Ans 3Toro
NoHmkeHun (B pagnyce 25-30 k).

e YnydweHue / paclumpeHme CyLLeCTBYIOLLMX BHEPYCNOBbLIX BOOOXPaHUMMLL

e OTy Mepy cnefyeT paccMaTpuBaTh Kak anbTepHaTMBY KanuTanbHOMY AHOYrny6neHuio,
HO B COYeTaHuu C ynpasleHnem HaHocaMun n TeXxHN4eCKUm OGCJ'Iy)KI/IBaHI/IeM

e [IpoekTupoBaHMe HaHOCOYIOBUTENEN B paMKax KOMMIIEKCHOW NporpamMmmbl yrpaBneHus
HaHOCaMM

MpeunmywectBa
e 3HauuTenbHoe yBenuyeHve obbema BOgOXpaHunmLa
e Het 6onblioro mopcponormyeckoro BMeLlaTenscTBa B PycnoBoe BogoXpaHunumLLe

HepocTtatku

e bBonblne pmHaHcoBbIE NHBECTUL MM

e 3HauuTenbHble TexHU4eckue ycunus n TpeboBaHMsa (XOTS yXe eCTb BHEpPYCMOBble
BOAOXPaHUNNLLIA, MOSTOMY OMbIT €CTb, B OTIIMYME OT KanuTanbHOro AHOYrNyoneHus )

e Mopdonornyeckoe U 3KOMOrMYEecKkoe BO3OAEWCTBME Ha [MaBHYK peKy Wu3-3a
cyliecTBeHHoro obbema oTBoa NoToka

e [Ipobnembl, CBA3aHHbIE C reONOrMYECKUMUN / FEOTEXHUYECKMMUN YCINOBUSAMU, Hanpumep,
npocayvBaHue, 6e3onacHOCTM W CTabunbHOCTb, Bedywme K HeddEKTUBHOCTY,
ONacHOCTM 1 pUckam

e TpaHcrpaHudHble cnopbl, ©Oapbepbl, HEroTOBHOCTb M3-3a OGonbworo macwTtabdba
BMeLLaTeNbCTB M BOAONONb30BaHUS

3.4.2.3 BapuaHT 3: PemMoHT/nepemMeLleHne CoopyXeHun
B kauecTBe BO3MOXHOWN arnbTepHATMBbI KanNWTaNbHOIO AHOYINYyONEeHWs M BHEPYCIOBbIX
BOAOXpaHWUNULY, (KOTOpble MOFYT CTOUTb HE MEHbLUE CTPOUTENbCTBA HOBOW MMOTWHbLI), Mbl
npeanaraem M3yumTb CTPYKTYpPHblE Mepbl, TakMe Kak ynyylleHue unu gaxe nepemMeLleHue
FONIOBHbLIX COOPYXEHMUS N TMAPO3INEKTPOCTaHLMMW, YYNTbIBAS, YTO Takasd NpakTuka CyLecTByeT,
kak nokasaHo B Pasgene 5.3 ([nasa 5). MoxHO paccMOTpeTb OAHY M3 criegyowmux Mmep ans
NnpoBeAeHUs NPeaBapUTENbHON OLIEHKM OCYLLECTBMMOCTU:

e [loBbllleHMe NMNOTMH W Hacbkinen ansa nogHsatus HIY (oueHka aTon Mepbl Oyaet
BbIMOSIHEHNST B COYETAHUM C MEPOW MO YBENUYEHWUo Tekywlero ypoBHs HIY Hag
NPOEKTHbIM 3HA4YeHNeM, koTopasa npegnaraetca B Paszgene 3.4.1.3)

e [lepemelLeHne ronoBHbIX COOPYXXEHU N TMAPOINEKTPOCTAHLNM

Mpeunmywectsa
e [loBbllEHME NMOTUH 3HAYMTENBHO yBENUYMT 06beM BogoxpaHunmwa (>500 mMiH. m3)
e [lepemelleHune ronoBHbIX COOPYXEHUA MOXeT pewwnTb npobrnemy notepu obbema, a
TaKKe CTPYKTYPHOW 6€30MacHOCTM U YCTONYMBOCTM (MOYTU C TAKOW Ke CTOMMOCTBIO, YTO
W KkanutanbHoe  AHoyrnybrneHve UM CTPOUTENbCTBO  HOBbIX  BHEPYCMOBbIX
BOJOXPaHUNULLL)
e OTM Mepbl MOXHO coyeTaTb C yNpaBreHMemM HaHoCaMm1 1 yTunusaumen

HepocTtatku
e bornblive dhnHaHCcoBblIE UHBECTULIUU
e 3HauuTenbHble TeXHWYeckue ycunus n TpeboBaHus, 0COBEHHO AMNs MepeMeLleHus
COOpPYXeHuI
e Mopdonoruyeckoe n akonornyeckoe BO3AenCTBUE NepeMeLleHms NNoTUHbI
e YBenuyeHue 30Hbl 3aTOMMEHUs BbiWEe MO TEYEHUI0 W3-3a MOBbLIWEHUS YPOBHS
BOAOXPaHMNMLLa, KOTOPOE MOXET NMPUBECTM K COLMarbHO-3KONOrM4eckum npobrnemam
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e [lpobnema  3awneHws  BCneacTBME  MOBbIWEHWS  MMAOTWMHBI,  Tpebylolas
AONOMHUTENBHOIO YNpaBfeHWs HaHOCaMm U cTpaTernn aKcnyaTaumm NAoTUHbI

e [lpobnembl, kacawwwmecs CTabUNbHOCTM COOPYXXEHUA BCNEACTBME MOBbILLEHUS
NNOTUHBI U CBA3AHHBIX C 3TUM pUCKaMu (M3-3a YBENUYEHUS TMOPOTEXHUYECKON
Harpysku)

e TpaHCrpaHuyHble cropbl, OGapbepbl, HEroTOBHOCTb M3-3a 6onbworo MacwTaba
BMeLLATENbCTB, B YACTHOCTU NepeMELLEHNS COOPYKEHUN

3.5 PaspaboTka TexHMYeCKOW KOHUenuun ynpasfieHUd HaHocamMu C
yTunusauunen Ha TMIY

3.5.1 O6wasn nHdopmauus

Mbl NpegnoXunu pasnuyHble BO3MOXHbIE CTPYKTYPHbIE, TEKYLUME U HECTPYKTYPHblE Mepbl
pelieHnss npobnem 3auneHuss Ha TMIY. [aHHbI pas3gen cocpedoTO4YeH Ha nporpamme
yrnpaBrneHnss HaHocamu, BKMlOYalwLWen yganeHne W yTunu3aumio  HaHocoB.  Mbl
paccmaTpvMBaeM 30eCb NEpPBYK KaTeropuio npobnem u COOTBETCTBYHOLLME MEpPbI, KOTOpble
onucaHbl B pasgerne Bbille. YaaneHne HaHOCOB M3 PycrioBoro BogoxpaHunuia, Kak TekyLuas
peMOHTHasi Mepa, Hen3bexHO 13-3a BbICOKOro pucka, CBA3aHHOIo ¢ paboTor n 6e30nacHOCTbIO
rMMOPOCOOPYXKEHUIN Ha TOMOBHbIX COOPYXEHUsIX (Hanpumep, rMOPOSNEKTPOCTAHUUA U
BOAo3abopbl kKaHanoB). B ¢Bs3n ¢ 3TUM, Mbl MOArOTOBUNN NPEABaPUTESTbHYI0O TEXHUYECKYHO
KOHLeNUUIo ynpaBneHus HaHocamu C yTunusaumen Ha TMIY. 370 npegnoxeHue
npencrtaensieT cobor NpPoCcTo NpeaBapUTENbHYI0 TEXHUYECKYH KOHLEMLMIO, OCHOBAHHYIO Ha
3KCMpecc-aHanuae orpaHMYeHHbIX AaHHbIX U MHopMaumu. Takum obpa3om, notpebyeTcs ee
aopaboTka Ha OCHOBe [eTanlbHOro W3y4YeHus WM WUCCregoBaHWW, BKIHOYAs TEXHUKO-
3KOHOMMYEeCcKoe 0BOCHOBaHUE M OLIEHKY BO3OENCTBUS.

3.5.2 TexHn4eckas KoHUuenuus

Cxematunyeckas guarpaMmma 6a30BON TEXHUYECKOW KOHLIENUUU MO KOMMNEKCHOW nporpaMmve
ynpaBneHust HaHocamu Ha TMITY nsobpakeHa Ha PucyHok 3-13. KoHuenuwus BknoyaeT YyeTbipe
OCHOBHbIX KOMMOHEHTa, a UMeHHo: (1) yaaneHue HaHOCOB B PycrnoBom BogoXpaHunuLie v
KaHanax (OCHOBHbl€ Mepbl MO TEXHUYECKOMY ODCIYXXMBaHUIO) B COMETAHUM C NPOMbIBAHUEM
(mononHuTenbHble Mepbl); (2) Gopbba C 3po3ven M ynpaBfieHWe MPUTOKOM HaHOCOB B
Bogocbope TMIY, peke, nputokax u PycnoBom BogoxpaHunuwie (mepbl cmsardeHus); (3)
NMNOTHasa KaMnaHms no BelOpaHHbIM BapuaHTam yTunmnsaumm yaaneHHbIX HaHOCOB, a UMEHHO,
NpoOV3BOACTBO CTPOMTESNbHbBIX MatepuanoB, yAOOpeHUN, BEPXHEro Crnosi rpyHTa, Mepbl Mo
perynMpoBaHui0 PeYyHoro pycrna v BogoxpaHunuuia (B paMkax OUeHKM No onpegeneHuto
cofepXXaHusl NpoekTa 1 NpeaBapuUTENIbHON OLEHKN OCYLLIECTBUMOCTW); U (4) cO34aHNe CUCTEM
MOHWUTOPWHIa, WHGOPMaLMM, NPOrHO3MPOBaHUA U pPaHHEro npeaynpexaeHus no Boge
(konNMYecTBO M Ka4yecTBO), HAHOCaM (Ka4yecTBO, KONIMYECTBO M yTUnu3aumsa) u mopdonorum
BOLAOXpPaHWNMLLa, KOTOpble HeoOXOoAuMMbl AN perynspHoro nepecmoTrpa M agantauuu
nporpaMmmbl ynpaBreHns HaHOCaMn (HECTPYKTYPHbIE Mepbl) .
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YnpaBneHune HaHocamu Ha TMI'Y

MnaH ypaneHus HaHOCOB U Bopbb6a c apo3uven u ynpasrneHue

peanu3sauus NPUTOKOM HaHOCOB
BopoxpaHumuiue 1 kaHansi Bopoc6op, peku, BogoxpaHunuiie

OCHOBHble Mepbl Mepbl cmsiryeHus

TexobcnvKnuBaHms

MpombiBaHue

JononHuTenbHble Mepbl

TexobcnyxusaHus OnpeneneHme coaepxaHua n
npegBaputesribHaa oleHKa

MunoTHas kamnaHuA No yTunusauum
HaHOCOB
BepxHuii crioli nouBbl,yao6peHne, cTpouTenbHble
maTepuansl, coopyxeHnus /ina CFD, BogoxpaHunuiia,

PEKN

HecTpykTypHble Mepbl

CUCTEMbI MOHUTOPUHTa, UHGOPMaLUK,

NPOrHO3MPOBAHMSA U PaHHEro NpeaynpexaeHus

PucyHok 3-13 ba3osasi mexHuU4YecKasi KOHUENuUUsSI KOMI/IEKCHO20 yrpaeneHuss HaHocamu Ha TMIY c
ymunusayueu

Hwxe COOEepPXUTCA KpaTKOe OonncaHmne Kaxagoro KOMrnoHeHTa.

3.5.3 MnaH yaaneHnsa HaHOCOB M peanu3auus
MnaH ypaneHnss HaHOCOB BKIOYAET [Ba OCHOBHbIX MEPOMPUSITUSE MO  TEXHUYECKOMY
obcnyxmBaHuio, a UMeHHO: (i) yaaneHne HaHOCOB 13 PycnoBoro BogoxpaHunuiia u kaHanos
C MCNOMb30BaHMEM COOTBETCTBYIOLLEN TEXHOMOrMU OHOYrnyGneHns B Ka4yecTBE OCHOBHOM
Mepbl MO TEXHWYECKOMY OOCNy>XuMBaHWUO (TPeOyeT CPOYHbIX AEWCTBUA U UCMONHEHUs); (ii)
NPOMbIBaHWE B Ka4eCTBE AOMOMHUTENBHON Mepbl B COMETaHUN C AHOYrybneHmem.

3.5.3.1 lMnaH n TexHonorns pemMoHTHOro AHOyrnybneHns

MockonbKy 9TO NpeasioXeHWe HanpaBfieHO Ha pelleHne npobrem nepBon KaTeropwuu,
PEMOHTHOE AHOYrNybneHne AOMKHO NPOBOAMTLCS BO3ME rMAPO3NEKTPOCTaHLMM U TONOBHbIX
COOpYXXeHWI KaHarna, BogocbpocoB 1 Bog03abopoB BHEPYCNOBLIX BOAOXpaHUNuL,. B pamkax
ynpaBneHusi HAHOCaMM NS COKpaLLEHUsi MPUTOKA HAHOCOB M3 BEPXHEN HACTU, MOXHO TaKxke
NpoBECTU AHOYrNybuTenbHble paboTbl B BEPXHEM y4YacTke BOAOXPaHMUMMLLA U UCMONb30BaTh
HaHOCOYNOBUTENW C PErYNsPHLIM YAaneHMeM HaHoCOoB. [1ns 3Toro HyxHo byaeT paspaboTaTtb
[AeTarnbHbI NPOEKT.

Ecnv HayaTb C nnaHa PeMOHTHOro AHOYrny6neHns, Hy>KHO onpeaenuTb NpeaBapuUTENbHbIN
00bemM HaHOCOB AN yaaneHus (No KpanHen Mepe, Ha NepBble Napy NET) U COOTBETCTBYHOLLYHO
TexHonorui pgHoyrnybneHus. [llepBas pekomeHgauus (onucaHa B Pasgene 3.4.1.1)
npegycmatpuBaeT rogoBoit 06bem gHoyrnybneHns 1-2 mnH. m3 B TedeHue nepeblx net. Co
BpEMEHEM U ¢ NpuobpeTeHneM onbiTa ero MoXHo byaeTt yBenmunTb. MockonbKy 3TO AOMKHO
cTaTb NOCTOSIHHBIM MEPONPUATUEM MO TEXHUYECKOMY 0BCnyxmBaHuo, opraHam TMITY HyHO
OyneT npuobpecTn TexHomnornw AHoyrnybnexHus (cooTBeTcTBylOWEe obopydoBaHue). 37O
HyXHO OyadeT cagenatb B COYeTaHMM C  OOrOBOPOM  IKCnnyaTtaumMM U TEXHUYECKOro
obcnyxmBanusa Ha 1-3 roga ¢ pa3paboTymMkom (-ammn) TEXHOMOMUN MM NPOGECCUOHANBbHOWN

55 of 147 PelueHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysamyroHckom ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycta 2022 roga, Npoekt

Deltares



KoMnaHuen (-amn) no gHoyrnybutenbHbiM pabotam. OTO Takke npeanonaraeT pa3paboTKy
[ONrOCPOYHbIX, CNaXXeHHbIX, 3PEEKTUBHBIX JOrOBOPHbLIX MEXAHW3MOB C NPodeCCUOHarIbHON
KOMnaHuen (-amu) no gHoyrnybutenbHbiM paboTam, BkOYas pasBuMTME MOTeHuuana
MECTHOIo HaceneHusl.

HekoTopble BapnaHTbl TEXHOMNOrMM AHOYrny6neHus / obopyaoBaHus, KOTopble MOryT NOLONTH
ONa yganeHus HaHOCOB M3 BOAOXpaHunuiia, udobpaxeHbol Ha PucyHok 3-14. Bbibop
nogxoasiero o6opyooBaHUS 3aBUCUT OT TMAPABNMYECKMX U MOPEOMOrMYECKNX YCIOBUNA.
YcnoBus MOryT BapbMpoBaTbCs B 3aBMCUMOCTM OT CE30Ha U C TEYEHWEM BPEMEHM, ECIu
perynsipHo OyaeT ypanatbcs Oonblwon o6bem HaHocoB. B PycnoBom BogoxpaHunuvuie
bonblias 4YacTb BOAOXpaHWMMLA AOBONBHO Hernybokasi. bonee Toro, Hanbonee BeposATHO,
HY>XHO ByJeT NpoBOAUTL U CYXYH0 BbIEMKY rpyHTa, 0COBEHHO B Cyxow nepuof (M B BepXHeW
yactn). B yactu BogoxpaHunuvia BO3fe TrOMOBHbIX COOpYyXeHun (Bogocbpoc, kaHan,
rMAPOSNEKTPOCTaHUMS), rae cnegyet NnpoBecTy AHoyrnybuTensHble paboTol, rnybruHa MoxeT
BapbMpoBaTbCH OT 2 A0 4 M Npu TekyLleM cocTosHun. OgHaKko y4uTbIiBas, YTO CrON HAHOCOB
moxeT pgocturate 15 m, rnybuHa Oypet yBenuumBaTtbCs, ecnu gHoyrnyoneHwe Oypet
NpOBOANTBLCS Hagnexawum obpa3om B coyeTaHuM C ynpaBfieHMEM HaHOCaMu Bbille MO
TeyeHuo. B cBsA3M c aTmm, obopygoBaHMe HyxHO OyaeT BblOMpaTb COOTBETCTBYHOLLMM
obpaszom. Cyga no Bcemy, noTpebyeTcsi HECKONbKO BWOOB TEXHOMOMMK, MpUHUMasa Mo
BHMMaHMe MacliTabbl 1 cepbe3HOCTb Npobnem (onucaHbl B Pasgene 2.2.2.3). HekoTopble
noaxoasiwme Buabl o6opyaoBaHMs Ans QHoyrnyoutenbHbIX paboT onvcaHbl Ha PrucyHok 3-15,
PucyHok 3-16 n PucyHok 3-17. Kak BUaHO 13 cneuyndurkaumm HEKOTOPbIX N3 3TUX TEXHOMOIN,
KO3 PULMEHT NPOM3BOACTBA MO YAanNeHUo HaHOCOB 3aBUCUT OT BMAA U COCTOSIHUS HAHOCOB,
a TaKkke OT JAaNbHOCTU OTKA4KM (ECTb HECKONBbKO MONE3HbIX rpadoUKoB, NOKa3biBaOLWUX 3Ty
CBA3b, KOTOpble u300paxeHbl Ha PucyHok 3-17 u PucyHok 3-18 no gBym pasHbim
TEXHONMOrMsaMm).

PucyHok 3-14 Pasnu4Hble OHOyanybumeribHbie mexHosnoauu Onisi ydaneHus HaHocoe U3 8odoxpaHunuwa e
3asucumocmu om 2udpasnu4yecKux u Mopghosioaudeckux ycrosutli (npedocmasneHo Royal IHC)
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5000

PucyHok 3-15 Bo0ox00HbIlU MHO20QbyHKUUOHanbHbIU Watermaster — nodxodum Orisi cyxux y4acmkos arybuHol
80 6,5 M; ckopocmb omkadku — 600-900 m3/yac (npu 10-30% meepdbix eewjecms) ¢ MakcumasnbHOU
danbHocmbio omkayku 0o 1,5 km. KoaghgbuyueHm npouszsodcmea O4YEHb CUMBbHO 3a8UCUM OM pPasHbIX
ycnosuti, HanpumMep, om COCMOSIHUSI 104Y8bl, 8bICOMbI U OanlbHOCMU OMKa4Ku, Hamu4usi O6/I0MKO8 unu
KkamHel, onbima onepamopos, m.0. (https./watermaster.fi).

outlet over

figid suction pipe dam (siphon)

flexible suction pipe

Principal sketch Powerful water jetting disintegrates sediments
PucyHok 3-16 SediCon Dredge — eudposcacbisaroujas cucmema, Ucrosib3yrowas umerouutics Harop mexoy
8000XpaHUNuUWeM U 8birnyckomM omeodHolU mpybbl Onsi omkadyku e00bl U HaHOCO8 (makum obpa3om, He
mpebyem aHepauu). TunuyHas cpedHsis MOWHOCMb 8apbupyemcs om 50 M cesi3HbIx HaHocos 8 Yac ¢ 200
MM cHapsidamu do 1000 m® e yac necyaHbix Mamepuasoe ¢ 500 mm cHapsidom (www.sedicon.no).
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THE SAND TYPES AS INDICATED IN THE
PRODUCTION GRAPHS ARE DEFINED AS
FOLLOWS:

DECISIVE

SITU

FINE SAND

Beaver® 65 DDSP mmmmm
SAND TYPE GRAIN SIZE DENSITY i Beaver® 50 mm—
Beaver® 45 mmmmm
- 3 Beaver® 40
A Fine sand 100pum 1,900kg/m e
B Medium 2,000
fine sand 235um 1,950kg/m?
C Coarse sand 440um 2,000kg/m?
D coarse sand =
and gravel 1.3mm 2,100kg/m? g e
E Gravel 7mm 2,200kg/m? !
H
F
-
% 1,000 +
- (]
| (R
- ]
] r ;‘ s00 1.
= 0 | -
Z w I
L] Y [ ] \\\\\\\\s\\\\‘\\\\\\“‘_~
H b ‘ ---_--——-—-—————-_F—H
; 1: = [ + " > » " " n T
B eBoBLEhmEyRAoERaaEENE R
H " nwron oo woOOOBSB8EBEBEBEESS §§§§§§§ §§
DIAMETER OF GRAINS IN MM PIPELINE LENGTH IN METRES
AVAILABLE MAXIMUM MAXIMUM
PUMP DISCHARGE DREDGING VOLUMETRIC
TYPE OF DREDGER POWER DIAMETER DEPTH CONCENTRATION
Beaver® 30 N 250kw 300mm 6m 20%
Beaver® 40 409kwW 400mm 8m 20%
Beaver® 45 N 764kW 450mm 10m 25%
Beaver® 50 N 1,258kW 500mm 14m 25%
Beaver® 65 DDSP I 1,706kW 650mm 18m 30%

PucyHok 3-17 KoagbgpuyueHmsi npoussodcmea ro pasHbiM udam 3eMcHapsidos ¢ ope3epHbIM pbixaumenem
IHC Beaver (npedocmasneHo Royal IHC)

Outputs are

calculated with

Watermaster Classic V with P250 submersible cutterpump

= max 20% volumetric concentration of in situ solids
- internal diameter of discharge pipe 258mm
- final elevation at the end of the pipeline is 3m
outputs are given as max in situ solids (m3) / effectivepumping hour (h)

180

160

120

100

80

40

m3/h, in situ solids /effective pumping hour

100 200 300
Note:

400

Calculated output curves indicate pumping capability only. in actual practise the
material varies from free flowing, easily excavated material to compacted and/or
difficult excavations. When estimating actual outputs, the nature of the material

and job conditions must be considered

pipeline length, m

700

w0t mud

wmfine loose sand, D50=0,1mm

e Miedium loose sand, D50=0,2mm

w—C03r5€ l00SE sand, D50=0,5mm

900 1000

PucyHok 3-18 KoaghgbuyueHmsi npoussodcmea (npu 20% meepdbix Yacmuy, 8 obwem obbeme omkaydku)
Watermaster (Classic V) no pasHbim eudam HaHOCO8 U 0aribHOCMU OMKaYKu.
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Mpumep BbIGOpa BO3MOXHOrO OOOpyAOBaHMS W MpegBapuTenbHasi OUEHKa YAernbHON
cToumocTn aHoyrnybneHusa B PycrnoBomM BOOOXpaHUIULLIE, ICXOAS U3 HEKOTOPLIX NapaMeTpoB,
OONYyLLUEHWA W BO3MOXHbIX TpeboBaHui (obObema (-0B) AHOYrNyoneHuss W LeneBoro
NpPOM3BOACTBA), Moka3aH B Tabnumua 3-1. Hy>xHO 0OTMEeTUTb, 4YTO 3TO BKIMOYaET TONbko 6a3oBble
aHoyrnybutenobHble paboTbl (C npegnonaraemMon CcTouMmocTbio Tonnuea / Gpuragel /
TpybonpoBoaa, T.O.) U He BKOYaeT kakue-nmbo aApyrue 3atpatbl (Hanpumep, 3aTpaTbl,
CBsi3aHHble C MECTHbIMU 3aKOHaMK / 3aKoHOAaTeNbCTBOM, pa3BepTbiBaHUEM / CBEPTbIBAHNEM
paboT, HaknagHbIMM pacxogamu, MOArOTOBKOW y4vacTka, JanbHenwum ypaneHvem /
0b6paboTKoM BbIHYTOrO Matepuana, uccnegoBaHuamu, 1.4.). MNockoneky 3geck npeactaBneH
nuwb Gernbivi oTOOP 1 aHanM3, pekoMeHaYeTCsi MPOBECTU YIiyOneHHbI aHanus, YToobl bonee
AeTanbHO M3y4uTb AaHHble U TpeboBaHMSA MpoekTa M MpoaHanM3npoBaTb HeobxoauMble
AHoyrnybuTenbHble paboThl U CBA3aHHbIE C HAMMW 3aTpaThl.
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Tabnuua 3-1 lNpumep npedsapumenibHo20 ombopa 0b6opydoeaHus U HavyaslbHasi oueHka ydesnbHol cmoumocmu OHoyanybneHusi 8 Pycriosom eodoxpaHunuuie (npe docmasnieHo

Royal IHC)

Project location :

coordinates:

water depth in dry season [m]:
water depth in wet season [m]:
dredging layer {m]

elevation up to {m}

max pumping distance [m]

material type

Volume to be dredged [m3]:

Phase 1 volume to be dredge year 1:
Phase 2 volume to be dredge year 1:

Operational indicators:

Tuyamuyun Hydro-Complex Turkmenistan

41.211768°, 61.405978° W
. ot e e ety
m S l;.-, = lm-f.::cr:y;:
-t i T I B
4 Standard value, no details proviaé—d = \ &
500 Assuming disposal of material is possible onshore close to dredging area

MEDIUM FINE SAND

2,000,000.00 Maintenance dredging close to the dam (length of channel to be dredged unknown)
20,000,000.00 Capital dredging to 10km upstream & downstream of the dam

Operational hours per day [h] 24 Working 2 shifts of 12h each
Effective pumping hours per day [h] 16 Taking into account (minor) delays for crew change, cutter operation etc
days per week 7
week per year 40
operational factor 0.75
ANNUAL PRODUCTION TARGET PHASE 1 [m3] 2,000,000.00

TTPump 30-250 Beaver 45 Beaver 50 Beaver 65

standard version extended ladder*

estimated production according to given parameters [m3/oh] 350 700 1000 900 1500
annual production [m3] 1,176,000.0 2,352,000.0 3,360,000.0 3,024,000.0 5,040,000.0
time to close the project (2MLN m2 to be dredged) [year] 1.7 0.9 0.6 0.7 0.4
dredging depth [m] 10 10| 14 | 18
price per unit [Euro/m3] 1.81 1.98 1.66

* standard dredging depth extension is -2m, but can be further extended to reach -17.0m. Additional analysis is advised with regards to the pump performance and the material to be pumped
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3.5.3.2 [MpombiBaHNEe HaHOCOB

HekoTopble o6wme onucaHus paboT MO MPOMbIBAHWMIO HAHOCOB copgepxatcs B Paspgene
3.2.1.2. Tlpn HbIHELLHEM COCTOSIHUM 3auUfieHuUst BO3Me [AOHHbIX OTBEPCTUA U TONOBHbIX
COOPYXEHWI, NMPOBOANTbL aKTMBHOE MPOMbIBaHWE MPEACTaBNSETCA PUCKOBAHHBLIM (M, MOXET
ObITb, Aaxe HEeBO3MOXHbIM). CriegoBaTeNnbHO, 40 NPOBEAEHUS U MNaHUpoBaHMS paboT no
NPOMbIBaHMIO, HEOOXOAMMO Haanexalym o0pas3oM yAdanuTb HaHOCbl M3 y4acTKOB BO3fNe
MNAOTUH W TOMOBHbLIX COOpyXeHun. [HoyrnybneHve cregyeT NpoOBECTM Tak, 4TOObI
OOHa)XXEHHbIA CKITOH OCaXOEHHOro crios He Obln KpyTbiM. QTO MOMOXET NpedoTBpaTUThb
0obpyLUeHne ocaXxaeHHoro crnosi (Hanpumep, Npu NPOMbIBAHUKN UNKN JaXe OT MMApPaBMYeCKON
Harpysks npuv HoOpManbHOM MOAMOPHOM YPOBHE). 34eCb COAEPXUTCS NPearioXeHue no
aKcnnyaTauumn BogOXpaHUNuLLa Ansi IPOMbIBaHMS NOCTYNaroLWmMx HAHOCOB (cM. PucyHok 3-19).
OpHako OHO [O0BOMbHO NpubnuanTenbHoe W TpebyeT AOMKHOrO aHanusa (Hanpumep,
MoAeNMpoBaHWe rMapaBrnyeckMx YCnoBun n HaHocoB). MpombiBaHWe GyaeT HeoGXo04MMO U
NonesHo Ans NoBbIWeHWA 3PDEKTUBHOCTY MEPOMPUATMI NO YAANEHNI0 HAHOCOB, a TaKkke AN
nogaepXkaHus OyHKUMOHanNbHbIX TpeboBaHMM BO3Me y4acTKOB NIOTUHbI B Oyayiem. Tem He
MeHee, 3T MeponpuaATuSa criegyeT Haanexawmm obpa3om CnnaHMpoBaTb M M3YYnTb OO WX
ncnomnHeHns. ECTb HECKOMNbKO MPUMEPOB TOrO, KaK 3TO MOXHO caenatb. Kpome Toro, HyxHO
OyaeT BHMMAaTeNbHO peann3oBbiBaTb MEPONPUSTUS U BECTU WX MOHUTOPWHI, 4YTOObI He
OONyCTUTb HENPeABUAEHHOIO BO3AENCTBUS, BEAYLLErO K ONAacHOCTSIM U pUCKaM A1 TONOBHbIX
COOPYXEHWI, TMAPO3NEKTPOCTaAHLMM U KaHasoB.

Reservoir level (m) Low-flowyear
132
130
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Reservoir level (m) Average-flow year
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PucyHok 3-19 [pednacaemasi akcrnnyamauyusi e800oxpaHunuuwa Ha OCHO8E CPEOHEMECSYHO20 YPOBHS
godoxpaHunuwia 8 200bl 8bICOKO20, cpedHea0 U HU3K020 ypoeHsi 800bI (M. Vikpamosa, 2021)

EcTb nnoxve npuvmMepbl BO3OENCTBMS 3aUMEHUS U SKOMOTMYECKUX CTUXMUHBLIX GencTeui,
Bbl3BaHHbIE MPOMbIBAHMEM HaHOCOB, KOTOPOE MpPOBOAMIOCL Ge3 Hagnexallero aHanmsa
KOnnyecTBa, KayecTBa W YCMOBWUA OTMNOXEHHbIX HaHOCOB. Hanpumep, npombiBaHue
BogoxpaHnnmwa B WHOMM 3aBeplumMnocb OrpPOMHbIM CTUXMIHBIM GepctBuemM. OObembl
3auneHust Obinn  GonbwWMK, MO3TOMY W1 BO BPEMSi MPOMbIBAHWS CTanl  OYeHb
CKOHLIEHTpMpoBaHHbIM. OH Ben cebsi Kak CXKWKeHHas Macca HaHOCOB (MNn  Kak
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CBEPKOHLLEHTPUPOBAHHbIN MYTHbIM NOTOK). Kpome TOro, npousowrna HenpeasuaeHHas
npobrnema 3acopeHusi AOHHbIX OTBEpCTWMA (Cyass MO BCEMY, M3-3a MOMEX, BbI3BAHHbLIX
obrnomkamn nopog), Kotopas npvBena K MacCoBOMY MpPOPbIBY HAHOCOB B CTOPOHY 30aHWS
3MNEKTPOCTaHUUM (PacnonoXeHHOro Ha IeBOM CTOpOHe Bopocbpoca, kak Ha TMITY).
TeppuTopus 34aHUS 3MNeKTPOCTaHUMM Gbina NoKpbiTa GOMbLUMM KONMYECTBOM Mna, No3TOMYy
BbIPabOTKy 3NeKTPO3IHEPTNM MPULLFIOCH OCTAHOBUTL Ha 3HAYMTENbHbLIN Nepunoa BpemeHn. Ha
PucyHok 3-20 nokasaHbl nocneactsmsa aeapuu. ECTb ewe oauH nnoxoum npumep
3KOSIOrMYECKONW KaTacTpodbl, BbI3BaHHOW MPOMbIBAHMEM BoAOXpaHunuwa. Asapus
npousoLuna ns-3a HEKOHTPONMPYEMOro NPOMbIBaHUs BogoxpaHunuwa Kanapkyttel B Kepane
0e3 Hagnexallen OLEHKM KonMyecTBa M kayecTBa HaHOCOB. [lpombiBaHMe npuBeno K
3KOSorMyeckon kKatactpode M BbI3Bano 3arpsA3HEHWe HWKHero yyactka peku [lepusp,
6rnoknpoBaB BogOCHAOXXeHNEe Ha HECKONbKO MeCSILEB M MOBMUSB Ha BOAHYH U3Hb (Tvpu u
ap., 2019). Hekotopble gpyrvue npumepsl cogepxatca B Pasgene 5.2 ([naea 5).

PucyHok 3-20 3amorineHue urnoM eHympu (crneea) U 60Kpye 30aHusi arekmpocmaHuuu (cripasa) e
pesynibmame asapuu, rnpousowedwel rnpu rnpombieaHUuu HaHocoe & sodoxpaHunuwe Munnyp e UHOuu (MTupu
udp., 2019)

3.54 MunoTHaa KamnaHus No yTUnNu3aumMm HaHOCoB

Ewe oAWH BaxHbIM KOMMOHEHT npeanaraeMoi nNporpaMMbl yNpaBneHUs HaHocamMu —
MUNOTHas KaMnaHus No yTUNM3auuM HaHOCOB. YTWNM3auusa yAaneHHbIX HaHOCOB caenaet
BapuaHT ydaneHuss HaHocoB ©Gonee 9deKkTMBHbIM U yCTOMYMBBLIM.  [1OCKOMbKY
OCYLLEeCTBMMOCTb BapuaHTOB yTUNM3auum noka eLle He 04eHb iCHa, npeanaraem noaroToBuTb
nnaH KamnaHum Mo yTunusaumm HaHocoB. ECTb HekoTopble pesynbTaTtbl WCMbITAHUA U
3KCnepuMeHToB Hebornbloro macwraba, HO NUNOTHasd KaMnaHWs MOMOXEeT OonpeaenuTb
TEXHWUYECKYI0, AKOHOMMNYECKYIO M 3KOMOrMYECKYH OCYLLECTBUMOCTb YTUNM3auun yaaneHHbIX
HaHocoB 13 PycrnoBoro BoAoxXpaHunuiia n kaHanos B 6onbliom macwtabe. KpairiHe BakHa
CNOCOBHOCTb KOMMEPYECKOro pasBepTbiBaHNS 3TUX BAPUAHTOB YyTUNU3aLUN.

3.5.4.1 BapuvaHTbl yTunusauum HaHocoB
[ns nuNoTHoOM kamnaHMn paccmaTpuBaloTCs crneayoLme BapnuaHTbl yTUImM3aunum HaHOCOB:
i) MpounsBoacTBo [o6aBKM AN BEPXHEro crosi No4sbl (Yry4lleHNe CernbCKOXO3SIMCTBEHHbIX
yroaumn n co3gaHmne 3KONOormyeckmnx 30H)
ii) MpounssoacTBo yoobpeHun
iii) Mpon3BOACTBO CTPOUTENBHBLIX MaTepPManoB (KUpNuyn, 6OK1, KOMMNO3WUTHBIN 3aMOSTHUTESb)
iv) 3emnsiHble COOpYXEHUS MO PerynMpoBaHUi0 cToka (KpenneHve Oeperos, 3emIisiHble
NMNOTUHbI, NecyaHble NpPobkn) AnA cTpouTenbcTBa OOBLEKTOB MO yTUNM3auuu, ynpaBreHus
MOTOKOM M HAHOCaMM B BOOOXPaHUIULLIE N peke

MoxxHo OOMONTHUTENMbHO pacCMOTpeTb MNPUOPUTETHOCTb 3TUX BaApPUAHTOB C Yy4yeToM
OOMNOMHUTENBbHOW MHGOPMALMK, YCIOBUN, a TakkKe TEXHUYECKMX U (PMHAHCOBbLIX PECYPCOB U
yaobcTBa Anst NUNOTHOM KaMnaHuu.
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3.54.2 lMNepeBo3ka, yaaneHne, obpaboTka n nepepaboTtka
ByayT NoCTpoeHbl OrpaHUYEHHbIE WM HeorpaHuyeHHble OBBLEKTbI MO yTunM3auum Ans
pasMeLLeHns yaoaneHHbIX HaHOCOB, MX 06paboTkm u nepepaboTky, HanpuMep, ob6bekTbl Mo
OPEHaXxy U NCMbITaHUSIM B 3aBUCUMOCTU OT BbIOPaHHbIX BapuaHTOB yTUNN3aLnn.

Ha nepBbint B3rnsa (paccmatpuas Google Earth) BuaHo napy MecT anst IMNOTHOM KaMnaHuu,
KOTOpble Noka3saHbl Ha PucyHok 3-21. OTu y4acTkM HaXoasaTCsl BO3MEe rofOBHbLIX COOPYXEHUMN,
T.e. BO3/le OCHOBHOIO y4acTka PEeMOHTHOro AHOyrnybneHus B BogoxpaHunuvwe. Takum
obpa3om, paccTosHMe NepeBo3kn HEBONbLIOE, YTO NO3BONAET MCNONb30BaTh TPYObI ANA una
M BO3BpawaTe MOTOK Mocne pgpeHaxa (npuMmep nokasaH Ha PwucyHok 3-22). Yactb
OrPaHMYEHHBIX WM HeorpaHWYeHHbIX OOBEKTOB MO YTUNM3aLMM MOXHO paspaboTaTb Kak
CenbCKOXO3ANCTBEHHbIE N 3KOMNOrMYeckne 30Hbl. YacTb Nnowanku Ans pasmeLleHus MOXHO
ncnonb3oBaTtb Ans nepepaboTkn n npoussoacTBa (Hanpumep, yaobpeHui n cTpouTernbHbIX
mMaTepuanos).

PucyHok 3-21 [Jea 803MOXHbIX y4acmka (MoKasaHbl 3€feHbIMU MHO20y20sbHUKamu) Ons ydaneHus,
obpabomku u rnepepabomku 60351 205108HbIX COOpYyXeHull (Heobxodumo OarnbHeliwee OemarnbHoe
uccrniedosaHue Ha mecme)

1
2.
3
4.
S.
6.
7.
8

PucyHok 3-22 [lMpumep cxembl OHOyanybneHusi, nepeeosku, ydaneHusi (Ha ogpaHU4YeHHOM ob6bekme no
ymunusayuu) u OpeHaxa (McmoyHuk: [x. @. BpeHHaH)
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CucremMa nHeBMaTU4eCKOro cMellMBaHusA B pacxogHou Tpy6e (PFTM) ansa nepepaboTtku
M NOBTOPHOIO MCMOJIb30BaHMA HAHOCOB

Crabunusaumsi MArkux HaHOCOB, MNOAOOHbIX HaHocam Ha TMIY, gns npousBoAcTBa
CTPYKTYPHOTO W/UNN HECTPYKTYPHOTO MPOAyKTa YTUNU3auMM C KOHCUCTEHUMEN NfOTHOro
IMUHAHOTO KOMMO3WUTHOIO 3anofiHUTENs MOXET MNPeACcTaBnsiTb LIEHHOCTb AN MporpamMmbl
ytunusaummn. Cuctema PFTM — meToa CKOPOCTHOrO CTpouTenbCTBa Ang crabunusauum,
TPaHCMOPTUPOBKMN M pa3MeELLEHNs BbIYEPMAHHOIO MaTepuarna, Markomn noYsbl U rpsiav, KOTOPbI
No3BOMseT YTUIM3NPOBATb HAHOCHI B KAYECTBE CTPYKTYPHbBIX U HECTPYKTYPHbBIX HAMONHUTENEN
(PucyHok 3-23 n PucyHok 3-24). Ee MOXHO ncnonb3oBaTth Ha 3eMne unu Ha Boae (B pekax u
KaHanax), u oHa OCODEeHHO XOpOoLWO noaXoauT Afsi BOCCTAHOBMEHUA M nepepaboTku
3arpsi3HEHHOr0 (MM He3arps3HEHHOro)  BbIYEPMaHHOrO  maTtepvana B pamkax
KpynHomacLuTabHbIX HaBUIaLMOHHBIX U PEMOHTHbLIX MPOEKTOB MO AHOYrnyoneHuto. o Toro,
Kak 6bln paspaboTaH 3TOT MeToh, Ans cTabunmsauunm BblYepraHHbIX HAHOCOB WU FpyHTa
NPUXOAMUITOCb UCMOMb30BaTh CyAHa CO CMECUTESNbHbIMKA YCTAHOBKAMM MMM FPOMO3JKMe
HaseMHble nepepabaTbiBatowne ycrtaHoBkn. C cuctemon PFTM, mMoxHO wucnonb3oBaTb
BO3MOXHOCTW MHEBMAaTUYECKOW TPAHCMOPTUPOBKM Ha MecTe, ANS KOTOPbIX HY>XHO OObl4HOE
obopynoBaHue 1 yCTaHOBKM, YTOObI yNpOCTMTh MPOLIECC CMELUMBaHWSA B NpeAernax HebonbLIon
Tepputopmn. Cam npouecc OCyLeCcTBASETCA yepes3 Tpydy Ans MWHMMMU3AUWMWM pasfnvBOB U
3anaxoB. Kpome TOro, kak nokasblBaeT MpakTMKa, OHa YCTpPaHsaeT HeobxoaumocTb
JOPOroCTOSILLLErO M 3KONOrMd4eckn NpobrnemMaTuyHoro yaaneHusi BblueprnaHHOro matepuana u
B TO K€ BPeMsi NO3BOMSIET €ro 3KOHOMUYHO 1 3P EKTUBHO YTUNU3NPOBATL 41151 NPON3BOACTBA
KOMMNO3WUTHOrO 3anofHUTENS.

Addition of Stabilizing Agent

Addition of (e.g., Cement Slurry)

Compressed Air

Fluid Flow

(Sediment Stabilized

Sediment
Air Flow

Sediment

(Slurry)
Input

Turbulent Mixing/
Transport

Direction of Flow Creation of Sediment Plugs | Introduction of Stabilizing Agent

Soft sediment is broken into “plugs” by compressed air. Plugs reduce pipe surface friction, easing
flow. During transport, cement and sediments are mixed by the turbulent flow within the “plug”.

PucyHok 3-23 MexaHuam PFTM (Kitazume, 2002)

i Untreated
- - Sediment—In

s\ab'\\\zed
Sediment ~

PFTM2000 Mixing Tool - 2,000 CY/day (8-hr shift)

PFTM Cyclone Discharge Diffuser

PucyHok 3-24 TexHonoeu4eckoe obopydosaHue PFTM
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0 to 72 hours after placement

Dredged Sediment Prior to
Stabilization

Freshly-placed PFTM Processed 7.5‘)6‘:’.artlan;1t cerrl\e.n! 7.5% Portland cement 5% Portland cement
Sediment (8% Portland cement) Immediately after mixing After 24 hours After 72 hours

PucyHok 3-25 NepepabomaHHbie HaHOCkI € ucrnonib3oeaHuem PFTM

Mpouecc PFTM noseonsieT Npov3BOOUTb KAYeCTBEHHbIA YTUNU3UPOBAHHBLIA 3anoSIHUTENb
(T.e. egMHOOOpa3HO YCOBEPLUEHCTBOBAHHLIA C WUCMOMb30BaHWEM MOPTNaHA-LeMeHTa Wiu
OPYIVX BSXKYLUMX BELLECTB, TaKUX KaK TOMOYHbIN LAk U LeMeHTHas Mnbifib), KOTOPbIN MOXHO
NCMonb30BaTh Kak 4SS 9KONOrMYECKMX, TaK U NS CTPYKTYPHbIX Lienei. BapnaHTbl yTunusauum
Unu ypanennss / pasMelleHusi 3aBUCAT OT MpoekTa M MOryT BKMtoYaTb PEHOBALMIO
3abpOoLUEHHbIX MPOM30OH, 3acbiNKy Afs MOAMNOPHOM CTEHbl, MOKPbITUE Afsl MOJIMIOHOB,
yKpenneHue 6eperoB u ynydweHne menkoBoapsi. Cuctema PFTM nepepabotana 6onee 20
MWUNIMOHOB Kybuyeckmx sipaos (=15,3 MunnvoHa m3) HaHOCOB B ANOHUM ANS CTPOMTENbLCTBa
asponopToB U MPOEKTOB OCBOEHUS 3eMeSlb B MOPCKOW cpefe. ATOT npouecc ctabunusaumm
uemeHTa MoXeT pabotaTb Ha 3emne unu Ha Gapxe M cnocobeH nepepabaTbiBatb U
oTKaumBaTb CTabunuanpoBaHHble HaHOChI Ha paccTosiHue Ao 3 000 gyToB (MNK ganbLle, ecnm
ucnonb3oBaTb OycTep-Hacoc) Ans CTPYKTYPHOM MMM HECTPYKTYpHOW yTunusauum. Cxema
nnaesy4en nepeHocHon cuctemol PFTM nokasaHa Ha PucyHok 3-26.

N

Sediment Hanc

PucyHok 3-26 lNMnasy4as cucmema PFTM: mobunbHasi onepayuoHHasi UHXeHepHas cucmema nepepabomku
HaHocos (MOSES)

OTOT MeTod, KoTopbii Obin paspabotaH B Hadvane 2000-bix rogoB B AnoHMM, OOLIMPHO
NCMNonb3yeTcsi B MPOEKTaxX BCEX pa3MepOoB B pa3Hbix cdepax, BKMYas peknaMauunio 3eMerb
ONs cTpouTenbCcTBa B3NETHO-MOCAAoYHOM nonockl B MexayHapoaHoMm asponopTy Tokuo
XaHaga, MexagyHapogHom asponopty Ocakn, MexayHapogHoMm aspornopTy Haros u BO
MHOXecTBe raBaHem B AnoHum (PucyHok 3-27). T[lpouecc crtabunusaumu npoucxoguT
MOMHOCTbIO B 3aKPbITbIX YCIMOBUSIX, C MOMEHTA 3arpy3ku OO0 BbiNycka cTabunMsmMpoBaHHOIO
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MaTepuana u3 cuctembl. Cuctema PFTM nonyyaeT BbluepnaHHbIA MaTepuarn, NoxoXuin Ha
mMatepuan B ApYyrMx CTabunm3aumoHHbIX cucTemax; 6apxa C Bbl4eprnaHHbIM Matepuanom
40BO3NTCA OO0 MecTa nepepaboTku. bapxa pasrpyxaeTrcda npu MOMOLM 3KCkaBaTopa WU
3arpyxaeTcsi B rpoOXoT U cenapaTop HaHocoB. M3-3a komnaktHocTu cuctembl PFTM (ana
6onee GOMbLUMX CUCTEM HYXXHO MEHbLUe OTCEeBa), AN rpoxoTa notTpebyeTcsa OBYXAHONMOBOE
BMOPaLMOHHOE CUTO CHWU3Y B JOMOSTHEHME K LUECTUAIMMOBOW peLUeTKe.

Deep-sea treatment barge Sand compacton ship

Kansai International Airport Soft Seabed Improvement Work Vessels Chubu International Airport
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PucyHok 3-27 [pumepbl UCKycCmeeHHO20 ocmposea 8 SIMOHUU (8EPXHUL PUCYHOK), MOCMPOEHHO20 Mpu
nomowiu memoda PTFM (HuxHUl pucyHOoK roka3sbieaem pabo4ulli npouecc u ceolicmea cucmemsl
nepepabomku ebi4epriaHHbIX HaHocos) (lupu u dp., 2019, UCMOYHUK 8 UHMEPHEMe)

Cwncrtema PFTM cMeluvBaeT HaHOChI CO CBA3yOLWMMM BewecTBaMm B Tpybe 3a cueT cxaToro
BO34yXxa Npu TPaHCMNOPTMPOBKE OT MCTOYHMKA K MECTY OKOH4YaTeNbHOro pasmelleHusa. Cmechb
MSITKMX HaHOCOB W CBS3ylOLLEro BellecTBa (LeMeHT) obpasyeT MHOXECTBO pasgeneHHbIX
NNUCTLIX NPOBOK B TPybOe, KoTopble TLaTeNbHO CMELLMBAOTCS NPY TPAHCMOPTUPOBKE 3a cYeT
TypOyneHTHOro notoka (KOpOTKOE paccTosiHue), obpasyemoro B npobke. Msrkme HaHOCHI,
CTabunNmMaMpoBaHHbIE MPU MOMOLLM CBSI3YHOLLEro BeLlecTBa, ObICTPO yBenuuMBalTCs B
NPOYHOCTU, NPU 3TOM MPOYHOCTb CTAOUNN3MPOBAHHBIX HAHOCOB MOXHO JIETKO PEryNMpoBaTh,
N3MEHSS KONMYECTBO CBSA3YHOLLIEro BELLECTBA U COAEPXKaHNE BOAbI B KOMIMbIOTEPHON CUCTEME
MOHWUTOPWHIa B PEeXMMe peanbHoro BpemeHn. CMecb HaHOCOB, KOTOpasi OCaxpaeTcs U
BblOepXXMBaeTCA Ha 0ObekTe, MOXET ObICTPO HabpaTb OTHOCUMTENBHYHO MPOYHOCTb, MO3TOMY
OOMONHUTENBHOIO YIyYylleHNss HaHOCOB / noyBbl He TpebyeTcs. TpaHCNOPTUPOBKA MSATKMX
HaHOCOB Yepes TpyOy 6e3 Bo3ayxa TpebyeT BbICOKOro AaBMEHUs, KOMNEHCUPYHOLLETO TPEHUE,
obpasyemMoe BAONb BHYTPEHHEN MOBEpPXHOCTM Tpybbl. Korga nynbCcbl cxXaToro Bo3gyxa
nogatoTca B TpyOy BMEcCTe C MsArKMMUW HaHOCaMM U CBA3YHOLWMM BELLECTBOM, CMECb
pasgensietcs Ha Hebonblwme npobku. 3aTtem nNpobku BbITANKMBAKTCA K BbIMYCKHOMY
otBepcTuto. ObpasoBaHme NPobOK CHXKAET TPEHNE BAOSb BHYTPEHHEW NOBEPXHOCTU TPyObI U
MOXET CYLLLECTBEHHO YMEHbLUUTL OABMEHNE BO3dyxa, Heobxoaumoe Ansi TPaHCMOPTUPOBKM.
[aBneHne Bo3agyxa, HeobxoomMmoe AN TPaHCMOPTUPOBKM HAaHOCOB, 3aBUCUT OT MHOXECTBaA
(haKTOpOB, TaKMX Kak CBOMCTBA HAHOCOB, OObEM 3aKauMBaemMoro Bosayxa, guameTp u anvHa
TpyObl. B TekyLen npakTtuke ucnonb3yeTtcs gasneHme Bosgyxa Ha srnycke ot 400 go 500 klla.
Mpobkn nepeHocATCa Co CKOPOCTbIO, MpeBbiwatkowenn 10 m/cek, B Tpybe, 4TO NPUBOAMUT K
TypOyneHTHOMY NOTOKY BHy TPV NPOBOK 13-3a TPEHWS BAOSb BHYTPEHHEN MOBEPXHOCTN TPYOHI,
KOTOpbLIN CMELUMBAET HAHOCKI U cBA3yoLLee BelwecTBo. PFTM ncnonb3yetca onsa pasnmyHbix
BM0B HAHOCOB C Pa3HOW CTeNeHbo ahEKTMBHOCTU. [pakTuka NoKasbIBAET, YTO OHA XOPOLLO
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paboTaeT CO CKWKEHHbIMU MAUCTBIMU MUHAHBIMA HaHOCAMW C BbLICOKMM coepXXaHuem
OpraHn4eckumx BeLecTB 1 cogepxanmem Bogbl oT 50% o 200%.

3.5.4.3 MprMepbl 06BEKTOB AN pasMeLLeHMs BblYepraHHbIX HAHOCOB

OAHO 13 OCHOBHbIX TPEOOBaHWI NUITOTHOW KaMMaHUK No yTunmusaumm — noarotToBka o6 LeKToB
AN pasvelleHns Bbl4epnaHHbIX HAHOCOB, HaNpMMep, OrPaHUYEHHbIX UMM HEOrPaHNYEHHbIX
00BbeKkToB Mo yTunusaumm. 3T o6bekTbl MOryT ObiTb COOPYXKEHbI HA BO3BbLILLEHHOCTU UNKU B
Boge. 34ecb Mbl MpMBOAMM [Ba MpuMMepa U3 MMPOBOM MPAKTUKW, KOTOpblIE MOXHO
paccMoTpeTb B OTHoweHun TMIY. OgHako NpoeKT, UCMOSIHEHWE W MOHUTOPUHT MUIOTHbIX
006BbEKTOB A4N1a pas3MeLlleHns HaHocoB Ha TMITY fomkHbI ObITb cneumansHo paspaboTaHHbIMK
C y4yeTOM [eTarnbHOro U3y4YyeHust pasfnunyHbiX MECTHbIX YCIOBWUA M HIOAHCOB (TEXHUYECKUX,
3KOHOMUYECKUX, COLManbHbIX N 9KONOrm4yeckmx). Hekotopble apyrne npumepbl U3 MUPOBOM
npakTukn nokasaxbl B 5.4 (Mnaea 5).

1) O6bekTbl ANA pa3MeLleHus BblyepnaHHOro matepuana Ha Bonbwunx osepax (CLUA)
VIHxeHepHbI KOpMyC NOCTPOUIT HECKONBbKO OOBLEKTOB ANA yAaneHusi / pasMeLleHms HaHOCOB
Ha bonbLumx 03epax ¢ koHua 1960-bix rogoB Ans yaaneHus 3arpasHeHHbIX U He3arpa3HeHHbIX
BblYEpPMNaHHbIX MaTtepuanoB Mo pasnuMyHbIM HaBUraumoOHHbIM MpoekTtam. OHM HaxoasTcs B
HecKonbkux MecTax BOKpyr Bbomblwunx o3ep / raBaHern u noptoB. OHM MNOCTPOEHbI Ha
BO3BbILEHHOCTW, B BoAde, Bo3ne bGepera m B BMAE OrpaHMyYeHHoOro obwvekta yTtunusauuu
(PucyHok 3-28). Huxe npeacTaBrneHbl OCHOBHble CBeOEHWS N0 OAHOMY M3 OrpaHuWYeHHbIX
00beKkToB yTunusaumm B raBaHu Tonepo wrata Oravo — OctpoB 18 (cMm. OT4yeThl,
nogrotosrnieHHble Hull & Associates, koTopble cogepxaTca B JaHHOM oT4eTe):

e OctpoB 18 (Tarke M3BECTHbIA Kak TpaBSAHUCTLIA OCTPOB) — BOAHLIN 06bekT B Toneno,
wrat Orano, HaxogsAwmncs B 3annee MomMu k ceBepo-3anagy OT yCTbsi pekn Momu.

e MecTHbI cnoHcop — [NopToBoe ynpasneHne Toneao — okpyr Jlykac

o [Inowaab obbekTa: 150 akpoB ¢ o6Len nponyckHor cnocobHocTbio 5 000 000 kKybuveckmx
ApaoB. (3,8 MrH. md)

e O6bekt 6bin noctpoeH B 1961-1962 rogax B pamkax HOBOro paboyero mnpoekTa
(cTommocTb He wu3BecTHa). [dambbl OblNM BNOCNEACTBUM MOAHATHI ANS  yaaneHus
BblyeprnaHHoro Matepuana. Hosble gambbl 6binnm noctpoeHbl B 1977 rogy noBepx
CyLLEeCTBYIOLLEN HacbINuW, 3aTpaTtbl Npu aTom coctasunum 5 000 000 gonn. CLUA.

e [lambbl npegcTaBnsAloT COOOM 3eMnsiHble Banbl M3  BblYEPMNAHHbIX MaTepuarnos,
Nony4YeHHbIX OT HOBbIX PaboT U paHee NPoBeAEHHOro PEMOHTHOIO AHOYrNybneHus.

e Martepmanbl pasmellaloTcs Ha OObeKkTe M3 camopasrpyXalLlencs 3emrnedepnanku no
Tpybonposoay.

e [IpeHax obbekTa nyTem cbpoca 13 Bogocnunea n UctTedeHns Bogpl Yepes Aamby B 03epo
Opun

e  OuyucTKa CTOKOB NyTEM NEPBMYHOIO OTCTaMBaHWs U hunbTpauum B sape amobl

e OueHka BO34ENCTBMA HA KA4ECTBO BOAbLI BO BPEMSs MUMOTHOM NporpaMmmel (okpyr bydano,
1969).

e MecCTHbI CnNOHCOpP MraHUpyeT UCMNOMNb30BaTb OOBLEKT ANs NepepaboTKM Bbl4eprnaHHOro
mMaTepuana

O6bekT 6b1n pacwmpeH B 1994 rogy (raBaHb Toneno, o6bekT 3 — oTcek 2), Kak nokasaHo Ha

PucyHok 3-29. HekoTopble dakTbl 0 paclumpeHHOM obbekTe:

e [Inowagb obbekta «raBaHb Tonego, o6bekt 3 — oTcek 2» cocTtaBnseT 155 akpos,
nponyckHas cnocobHocTb — 5 300 000 ky6uyeckunx SpaoBs (MPUMEpPHO 4 MIH. M3).

e VcnbiTaHus n aHanua nokasanu, 4Tto Oonblias YacTb kaHana Momu nogxoauT ans
OTKPbITOrO pasmeLleHnsi B o3epe, M3-3a 4ero Oygyuwiass NOTPeOHOCTb B MOLLHOCTSIX
OorpaHu4eHHoro obwvekTa ytunusauum bygeT oveHb HebonbLuasi.

67 of 147 PeleHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysmyroHckoMm ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycta 2022 roga, Nnpoekt

Deltares



e HedepepanbHble 3anHTepecoBaHHble CTOPOHbLI MOTYT UCMOMNb30BaTh 3TOT OOBLEKT, ecnu
Oygetr  ycTaHOBIEHO, yTO MOLLIHOCTH, ncnonb3yemble HedeneparnbHbIMU
3aUHTEePEeCOBaHHbLIMU CTOPOHAMM, HE CHU3AT Hannyue obbekTa ans uenen dpegepanbHoro
HaBWraLUMOHHOro NPoeKTa, YTO MaTepuarbl 3KONOrMYEeCKU NpuemMnemsl, 1 nocne onnathbl
Tapuda 3a yTunmsaumio.

e [lpAMONn TpaHCMOPTHbIA LOCTYN K OOBLEKTY OCYLLEeCTBRSETCA 4Yepe3 aBTOMOOMIbHYH
Aopory 1 no BoAe.

B oTueTe coaepxuTcs Lienblii nepeyeHb orpaHnYeHHbIX 0OGbEKTOB yTunusaumn. Hekotopble u3
HMX NepeymncneHsbl B Tabnuua 3-2, koTopasi COAepPXXUT OMNMcaHNE OCHOBHLIX XapaKTePUCTUK U
npeaBapuTenbHbIX 3aTpaT 06beKTOB. [oNHbI NepeYeHb ecTb B OTYETE.

OrpaHuYeHHbIi 0BBEKT YTUNU3AUMU MOXET CMYXWUTb OBBEKTOM AN XpaHeHWs GonbLUnX
06bEMOB yAaneHHbIXx HaHocoB M3 TMIY. OH pgaeT HeoGXoAuMmylo BMECTUMOCTb Ans
OCYLLECTBMNEHMS] KanuTanbHOro U PEMOHTHOrO AHOYrNyGneHus. BblyepnaHHbIi MaTepuarn,
pa3MelLaeMbllii Ha OrpaHWYeHHOM OGbeKTe yTUNM3auuM, MOXHO Takke BbipabaTbiBaTb Ans
yTUnM3aumm, npoasieBast TeM caMmbIM NPOAOIPKUTENBHOCTb CY»KObl 0ObeKTa.

Great Lakes Harbors Current Dredged Material Placement Methods

Percentages by volume (1098-2014)
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PucyHok 3-28 [asaHu bonbwux o03ep (cnesa) u mecmopacrionioxeHue obbekma Ornsi pasMeweHust
8bl4epraHHo20 Mamepuana u memoodsi (npedocmasneHo . PomaHo, 2015)

PucyHok 3-29 O0uH u3 oepaHu4eHHbIXx 06beKkmos ymunu3sayuu Ha bonbwux o3epax (pacwupeH e 1994 2ody)
8 2asaHu Tonedo — ocmpos 18
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NHHOBAUUOHHBIU UyeHmp ymunu3ayuu ebivYeprnaHHO20 Mamepuasa Ha bBonbwux
o3epax

910 00pasLoBbIV ONbIT, KOTOPbLIA MOXET OblTb aganTupoBaH U Ha TMIY. 3Ta cneumanbHas
nporpamMma Mo MNWNOTHOM YyTUNU3auum yaaneHHblXx HaHocoB Obina Havata B 2016 rogy
MopToBbiM ynpaBneHvem Toneno — okpyr Jlykac B pamkax rpaHta 2,5 mnH. gonn. CLUA,
BblgeneHHoro doHgom 3gopoBoro o3epa Opu wrata Oranio, B COTpyoHMYECTBE C
YnpaBneHveMm no oxpaHe okpyxawLlen cpeabl wraTta Orarno, JenapTaMeHToOM NPUPOAHbIX
pecypcoB wrtata Orano, [lMopToBbIM ynpaerneHueMm, ropogoM Tonego u WHxeHepHbIM
Kopnycom cyxonyTHbIx Borck CLLA.

MopT Toneno BblYepnbiBaeT U3 CyJOXOAHOMO kaHana okoso 6-8 mMiH. M3 HaHOCOB B rod. 370
nccrnegoBaTeNbCKUA MPOEKT, KOTOPbIA HamnpaBreH Ha W3y4YyeHue YyTUnM3auuu yaaneHHbIX
HaHocoB (KOTOpble MHa4e MNPOCTO cOpacbiBalOTCs Ha 0ObekTax), Hanpumep, Ha OLEHKY
pas3MeLleHns yaaneHHbIX HAaHOCOB, ApeHaXka, UCMONb30BaHUS NMPOMEXYTOYHbIX MOKPOBHbIX
KynbTyp, YMYyYLWEHUs MOo4YBbl, MPOYMe WCMbITAaHUS W MEeponpuUSTUS MO 3JKchnyaTauum wu
TEXHUYECKYID OOCnyXuBaHWIO, HeobxoauMmble AN NAaHMpPoBaHMS  MONIHOMAacLUTabHow
peanusaumm nporpaMMbl YyTURM3aUuM yaaneHHbIX HaHOCOB [N CENMbCKOro XO3sWCTBa U
npoussoacTea cMmelaHHoro rpyHTa (Hull & Associates, 2018). OH Takke ABRSeTCA NPUMEpPOM
rocyapCTBEHHO-4YaCTHOrO NapTHepCTBa.

CornacHo otyety Hull & Associates (2018 — cm. nogpoGHOCTU B OTYeTE), STOT rpaHT Obin

npefocTaBrneH ANs NPOEKTMPOBaHUS, MONYyYEHUS paspeLleHnii U CTPOUTENbCTBA PasfnyHbIX

otcekoB  (PucyHok 3-30), cBs3aHHbIX CO CrieylolwMMuM HayYHbIMU MeponpuaTUAMU U

nccnegoBaHnAMHN:

e 3oHa noneesbix ucrbiMaHUll CefbCKOX03ALUCMBEeHHbIX mexHonoaul: YeTbipe oTceka
nnowagpto 2,5 akpa AN AEMOHCTPauMM WM aHanu3a OCYLLEeCTBMMOCTU YMyudLUeHWs
CEenNbCKOXO35NCTBEHHbIX YTOANIA C NCMOMNb30BaHNEM yaarneHHbIX HaHOCOB. OTCeKM MOXHO
ncrnonb3oBatb MO OTAENbHOCTU AN OLUEHKM pasnuMuyHbiX MeTodoB 06paboTkn wunu
0o6aBokK, KO3 DUNLMEHTOB YNNOTHEHNS, HACaXAeHUN, T.4.

e 3o0Ha uccriedosaHusi cucmembl obpabomku rnonesol Mexu: Cuctema nogaepxaHus
dunbTpytoLwen cpeabl, yCTaHOBIEHHAs B OTCeKax Ans CrvBa BOAbl B cucteMy o6paboTku
noneBon Mpexu. 3Ta cuctema ynpasneHus BOAOW M obpaboTkm MoXeT mogaepxartb
Oyayluee nccnegoBaHve Mo COKPALLEHNIO CMbIBa NUTaTENbHbIX BELLECTB.

e 3oHa npoussodcmea cMewaHHO20 epyHma: YpaneHHble HaHOCbl MOXHO CMelaTb C
Apyrumyn maTepuanamu, BKMKYas fMCTOBOW KOMMOCT C MPeanpusaTvsa no BbipaboTke
komnocta ropoga Tonepo. [MnaHumpyetca cosgaHve [lporpammbl  cepTudhmkauum
MaTepuanos, Kotopas OygeT obecneumBaTtb, 4TOObI MPOM3BOAMMbBIE HaANeXalm
06pa3om cMecu Ha OCHOBE yaaneHHbIX HAHOCOB ObINM NpueMnemMbl 4N HEOrpaHUYEHHbIX
Lenen Ncnonb3oBaHNs B rocyapCTBEHHOM 1 KOMMEPYECKOM CEKTOpeE.

e [Ipuyan: MoryT OblTb cAenaHbl yrydlwleHuss Ha HabepexHoW ANs yyacTka BbIFPY3KM
yAaneHHbIX HAHOCOB.

e [Jlocmyn k obbekmy u uHgpacmpykmypa: [oTeHUManbHble Yny4ylleHUs BKoYaloT
MoAepHuM3aLumio/paclumpeHne nogbesaHon goporu, paclimpeHue CUCTEMbI
BOOOCHAOXeHUs1 U kaHanNM3auum, 3allMTHbIE OrpaXXaeHUs 1 BopoTa.

HekoTopble apyrue akTbi:

e YpaneHHble HaHOCbl [OMMKHbI NEepeBO3UTbLCS C GapX B OTCEKM MpU  MOMOLLM
rMOPOTEXHNYECKMX CPEACTB U 3aTEM YMIOTHATBCS U OCYLLIATBCA B APEHAXKHOW CUCTEME U
cucteme obpaboTKKM NONeBoON MEXMN.

e MoxeT ObITb MNOCTPOEHO nNpUYanbHOE W MNEPErOPaAXKUBAIOLWIEE COOPYXeHWe AnA
OCYLLECTBMNEHUS TMAOPABINYECKON N MEXAHUYECKOW Pa3rpy3Ku.

o  OO6beKT 3HavaneHo Npegnonarancs Ansa pasmeweHus okono 100 000 kybuveckmx apaos
(76 000 M%) BblYepraHHOrO MaTepuana.
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e HapawmBaHne npou3BoACTBA CMELUAHHOTO FpyHTa MOXEeT CcnocobCcTBOBaThL BbIBO3Y
3HaunTenbHOro obbema MaTepuana c obbekTa, Korga HavHeT paboty [porpamma
cepTucmKauum MatepuanoB, W YAaneHHble HaHOCbl OyAyT [AOCTATOYHO CyXUMK WU
roToBbIMM 41151 NepepaboTKu.

e [pepnonaranock, YTO yaaneHHble maTtepuansl 6ygyT pa3meLlaTbecs B TeYeHUe ABYX feT.
Byaylwne meponpuaTis Ha O0beKTe M aHanus, kak npegnonaranock, NPOANATCA nocne
OaTtbl 3aBepLUeHns npoekta doHAa 340POBOro o3epa Ipu.

PucyHok 3-30 Pasnu4Hbie omceku 0nsi pasmeweHusi yoaneHHbIX HaHOCo8
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Tabnuya 3-2 Hekomopble oepaHU4YeHHbIe 06beKmbI 10 ymunusayuu Ha bonbwux osepax (Hull & Associates, 2018)

Initial
Design CDF
Size Capacity” | Percent Construction | Existing or Planned Uses After
CDF Name' Navigation Projects Served | State| Type® | Year Built| (acres) (cu yd) filled® Authority® Cost” Filling Status
Sebewaing Harbor Sebewaing Harbor MI U 1979 9 84,000 100[{Sec 123, PL 91-611 $1,300,000|airport expansion last used in 1988
Sebewaing Harbor - Marina Site Sebewaing Harbor MI U 11 Provided by sponsor active
5t. Clair River and Channels in
5t, Clair River - Dickinson Island Lake 5t. Clair MI U 1975 174| 2,000,000 71|Sec 123, PL 91-611 $5,072,000|wildlife area active
5t. Joseph Harbor - Malleable Site 5t. Joseph Harbor MI U 1978 15 35,000 100 $173,474|private land material removed from site
St. Joseph Harbor - Whirlpool Site 5t. Joseph Harbor Ml U 1978 14 25,000 100|Project specific 0&M $638,000(tranfer site last used in 1999
last used in 1978, although
Toledo Harbor - Island 18 Toledo Harbor OH |I 1961 150| 5,000,000 92| provided by sponsor $5,000,000|wildlife area capacity still remains
Toledo Harbor - Riverside Park Toledo Harbor OH |U 1961 150 100| Project specific O&M last used in 1961
Toledo Harbor - Site 3 Toledo Harbor OH |L 1976 242| 11,100,000 98|Sec 123, PL 91-611 $18,400,000|wildlife area active
Toledo Harbor - Site 3 Extension Toledo Harbor OH |L 1994 155 5,300,000 0|Project specific O&M 54,800,000 wildiife area active
$297,796,474,

Legend

1 - CDF name is that most commonly applied, not necessarily a formal title

2 - Federal navigation project from which material was dredged

3 - CDF types (L = in-lake site attached to land; | = in-lake island; U = upland site)

4 - Planned capacity of CDF at time of construction

5 - Percent filled, based on adjusted capacity estimat:

6 - Authority for COF construction. Bayport CDF expanded by non-Federal sponsor with local funding and grant from EPA

T - Contract cost for CDF construction, not inflated to current value. Does not include planning and design costs. Some early COFs were developed by non-Federal
interests for limited or one-time use, and construction costs are unknown.
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2) OrpaHuny4eHHble 06beKTbI No yTunusauum B Cnadprepe (HuaepnaHabl)

MopTy PoTTepoama nNpuXOAMTCA MNPOBOAWTL PErynsipHOe PEeMOHTHOE [OHOyrnybreHne ¢
rogoBbiM 06bemMoM 12-15 MnH. M3, BonbLuol 06bem yaanseMbix HAHOCOB (MPEVMYLLECTBEHHO
FMUHa M UN) 3arps3HeH U OOMKEH pas3MellaTbCs Ha OrpaHMYeHHOM ObbekTe yTunusauuu.
Cnadtep — npnbpexHbIN OrpaHNYEeHHbIN 06 BEKT YTUNM3aL MK, pacnonoXeHHbIn B6nu3n MopTta
Potteppama (PucyHok 3-31). OH 6bin oTkpbIT B 1987 rody kak 3alluLieHHbI gambon,
NoABOAHbLIN, NPUBPEXHBIA OrpaHMYEHHbIN 0O BEKT YTUNN3ALMN, PACTIONOXEHHbI Ha 25 M HKe
YPOBHSI MOPS, HO CMYCTs ABaAuaTh NeT Obln 3anonHeH 40 YPOBHS Mops, a B Oyayuwem Oyget
3anofHeH 8o 25 M Bbile ypoBHS MOpS. B HacTosiee Bpems nponcxoaut oTaeneHme necka u
NPOW3BOACTBA [MUWHbI ANS yTUnM3aumMm. OTO MOXET KOMMNEHCUpPOBaTb HEKOTOpble 3aTpaTthl
(Pianc Working Group Envicom 5).

HekoTopble dakTbl U undpbl 06 orpaHnyeHHOM obbekTe yTunusauum B Cnadprepe:

e Pabotaet ¢ 1987 ropa.

e [lapTHepctBO Mexgy [lopToBbiM ynpaBneHnem PoTttepgama un  MuHMCTEPCTBOM
MHMPACTPYKTYPbl M OKpYXalollen cpenpl; ynpaBreHne OOBbEKTOM OCYyLLEeCTBISeTCS
KOMnaHuen no gHoyrnyouteneHeiM pabotam Boskalis.

e [nowaab — okono 260 ra (2,6 km?), emkocTb — 150 MnH. m3

o Ha obbexTe pasmeLyaoTcs HAHOCHI 13 ABYX KPYMHbIX pek (PenH n Maac).

e 3arpsi3HeHHble HaHOChI TOXEe pas3MeLLalTCs Ha OObekTe.

e Ha pambax ycTtaHOBNEHbl BETPOIHEProyCTaHOBKN.

e [locne coopyXeHuMs Hacbinenl Obina nocaxeHa crneuuanbHad TpasBa, uYToObI
npegoTBpalwlaTe apo3uo. Ha GeperoBon Tepputopum obbekta Obina cos3gaHa 30Ha
oTAbIXa, KOTopas KOMMEHCHMpPYET NOTEPHD CYLLIECTBYIOLLMX MECT oTAbixa. [oBepx Hackinu
6blna nocTpoeHa cMmoTpoBas gopora (MPOTSHKEHHOCTbIO OKOMO 6 KM) ¢ 0BbLecTBEHHBIMM
CMOTPOBbIMU MIioLWaakamu ansa 063opa packomnok.

e Kory ot Cnadprepa 6bin co3gaH NpUpPOAHbIA 3anoBeAHMK, KOTOPbIN NOCTENEHHO 3apocC
pPacTUTENbHOCTbLIO U MPUBIEK pa3Hble BUAbI MNTULL.

¢ Cyxue 4yactn obbekTa YacTo MCNOMb3yrTCH NTULAMn (Y4ankun, yTku 1 gpyrue Geperosble
NTULUbI) KaK MecTa pasmMHOXeHUs. OTO uHoraa melwaeT paboTe Ha obbekTe.

e bBbina ycTaHoOBnEeHa cMcteMa MOHUTOPUHIA 4119 MPOBEPKA MOOUIBHOCTU 3arpa3HeHus.

¢ Ha obbekTe Takke pa3MmeLlaloTcs yaaneHHble HaHockl u3 benbrumn n NepmadHum (MHTEpec
CO CTOPOHbI APYrMX CTpaH, a uMeHHo Benunkobputanuw, LWseuun, OaHun, NpnaHgum)

e OOwaa crToMmocTb CTpouTENnbCTBa OObEKTa cocTaBuna OKono 68 MIH. eBpo.
OkcnnyaTaunoHHbIe 3aTpaTbl COCTaBMSAT NPUMEPHO 9 MIH. eBpo B rod, u 6onee unm
MeHee He 3aBUCAT OT KonMyecTBa pasmeLlaemoro martepuana. B aty umdpy He BkrodeHa
CTOMMOCTb BbIrpy>xatoLmx 6apx 1 3emnevepnaTtenbHbIX MaluWH. Takke He BKYeHa
ctoumocTb obHoBNeHus obopyaoBaHus Ha OObekTe, pacxodbl nocrne obpaboTkn u
CTOMMOCTb HECKONbKMX WCMbITaHUR. Bce BKIIOYEHHblE yAernbHble 3aTpaTbl OCTalTCS
ropasgo Huxke 4,5 eBpo/M3. CpeaHsisi CTOMMOCTb 06paboTkM necyaHbiXx MaTepuarnoB ¢
ncrnonb3oBaHWEM MexaHu4yeckoro cuta coctaengetr 11 eBpo/TcB. Wcnonb3oBaHue
ocafo4HbIX 6accenHoB aobaensieT 2,7 eBpo/M3 K 06LLEel CTOUMOCTM!.
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PucyHok 3-31 Bud ceepxy Ha Cnachmep (uzobpaxeHue GE cnesa) u ocado4Hbili baccelH u nnowadku
npoussodcmea enuHbl (U3obpaxeHue cripasa - Pianc Working Group Envicom 5)

3.5.5 Bopbb6a c 3po3uen n ynpasneHme NnpuUTOKOM HAaHOCOB

3.5.5.1 Opo3us B Bogocbope 1 Mepbl 60pbbbl C HEn

Herpagauns Bogocbopa — ogHa M3 OCHOBHbIX MPUYMH BbICOKOrO 06pa3oBaHusi, nepeHoca u
ocaxaeHust HaHocoB. Kak nokasbiBatoT npoLusbie nccrnegoBanua (Paxmartynnaes u gp., 2013),
gerpagaumst 3emnu B OGaccenHe p. AMygapbu npuBena K OMNYCTbIHMBAHMIO, MNoTepe
BuopasHoobpasns, 3aconeHuio 3emnm U ypeamepHomy Bbinacy. B Y3bGekucrtaHe
pacnpocTpaHeHHbIMK (hopMaMu 3p03uKn SBMSIETCA BETPOBas 3po3unsi 1 opolueHne. CornacHo
nccrnegosaHuto Paxmartynnaesa n gp. (2013), BeTpoBas 3po3usi ocobeHHo npeobnagaet B
NyCTbIHHBIX parioHax Xopeamckon, byxapckon obnacren n KapakannakctaHa. 3poansi OT BoAbl
N OpOLUEHMS yBEnuUMNacb M3-3a HeHagnexawimx MEeTOAOB OpPOLUEHWS W paclUMpeHUs
OpOLLAEMbIX TEPPUTOPUN Ha KpyTbIX CKMoHax. Kpome ToOro, rmaBHbIMKM hakTopamu,
CcnocobCTBYOLWLMMY 3p03MK, ABNsieTcs obesneceHne n YpeamepHblin Bbinac (FKOHECKO, 2000).
B HacTosee Bpemsi, BeTpoBas 3po3nsi pe3ko cokpaTtunack, Ha 50% no cpaBHeHuto ¢ 1980-
bIMY roaMu 13-3a NPEBEHTUBHLIX NIAaHOB MEPONPUSATUIA C CO34aHNEM 3eNEHbIX NOMOC BOKPYT
30H OpPOLLEHUS, HO MOTEPU N'YMYCOBOIO CI0S 3a CE30H B pe3yrbTaTe 3po3nn BCe paBHO MOryT
pocturate 80 1/ra (MPOOH, 2007). AHanornyHbeiM ob6pasom, cornacHo otyety (KOHET, 2005),
oKono 75% obLuero konnyecTea ceneBbIX MOTOKOB B permoHe LleHTpanbHo A3nm npoucxogat
B Y3bekncraHe. B Y30ekncTtaHe NpMHUMANUCh pasfnyHble CMsAryaloLlmMe Mepbl, Hanpumep,
co3gaHve 3erneHblX MOoroc, TeppacupoBaHME KPYTbIX CKIIOHOB, YCTAHOBKA TEXHUYECKMX
COOPYXXEHWI MO NPeAOoTBPALLEHMIO 3P03UN U MNPUMEHEHWE KOHCEepPBaTMBHbLIX METOAO0B
obpabotkn nousbl (PaxmaTtynnaeB u Jle Kyctymep 2006; Paxwartynnaes u ap. 2008b).
MbineBble obnaka B BOCTOMHOM Y30ekucraHe nNpenMyLLieCTBEHHO CBS3aHbl C J1€CCOBbIM
rPYHTOM, HO Ha 3anage nbifib NAET C BbiCbiXaloLero gHa ApanbCKoro Mopsi; OHa B OCHOBHOM
COCTOUT M3 arfomMeprvpoBaHHOrO MaTepuarna C rMHOWM N MePEHOCUT OMnacHbIe 3arpsAsHsaoLLmne
BewlecTBa (PaxmaTynnaes 1 gp., 2013).

OpavH 13 BapMaHTOB yTUNM3aumMm yaaneHHbIX HAHOCOB M3 PycrioBoro BogoxpaHunmiLa MOXHO
nucnonb3oBaTb AN O3€NeHeHWs MyCTblHW, JIeCOHacCaXXAeHWss W YhyyleHuhn BAOIMb
BOAOXpaHWnMLWa (HanpuMmep, HacaxaeHWe [OepeBbeB W KYCTapHUKOB C  HW3KOM
BOAOMOTPEBHOCTBI0O — PucyHok 3-32), M 3TO Takke NMOMOXET CHU3UTb BETPOBYID 3pPO3UI0.
Mo>HO ncnonb3oBaTb HECKONMBKO METOOO0B U MATKMX Mep 60pbbbl ¢ 3po3nent n NnepeHocoMm
HaHOCOB, YTOObI CHU3NTb 0Opas3oBaHWE HaHOCOB U3 BEPXHEro y4yacTKa pekn M MPUTOKOB
(PncyHok 3-33).
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PucyHok 3-33 Hekomopeble npuMepbl (Msi2KuXx CmpyKmypHbIX) MEp yrpasneHust HaHocamu 6 sodocbope u peke

3.5.5.2 Bopbba ¢ 3po3unen 1 ynpaereHne HaHOCaMu B PeKe 1 BOAOXPaHWUMLLE
MepeHoc HAaHOCOB BCrEACTBUE 3p03uK B pycrie U Ha Gepery peku, a Takke pacnpocTpaHeHue
OCaXAEeHHbIX HAHOCOB B BEPXHEM y4vacTke, TOXe, Cyad Mo BCEMY, Bbi3biBalOT 3aufeHve B
BogoxpaHunuie (ocobeHHO Bo3ne MnoTuHbl). Tak, 6onblioe konnyectBo HaHocoB B 2008
rogy Obino oOOHapyXeHO B BepxHeM 4acTu BOAOXpaHWNMLLA, KOTopble BMOCNeACTBMU
pacnpocTpaHunuck k nnotuHe B 2021 rogy (cm. Pasgen 2.2.2.3). 310 03HavaeT, 4To MOMUMO
3aUSIEHNS], BbI3BAHHOTO OCaXOEHMEM B3BELUEHHbIX YacTul, Cepbe3Hyio npobnemy
npeacTaBnsieT U NepeHoc AOHHbIX HAHOCOB M3 BEPXHEro yvacTka BOOOXPaHUIULLA BHM3 MO
TeYEeHU0 (K TOMOBHLIM COOPYXeHMsAM). Ero MOXHO MUHMMM3MpOBATL MNOCPEACTBOM
YyNaBnuBaHUss W/MNN OTKIMOHEHWS HaHOCOB Bbille MO TEYEHU M UX CBOEBPEMEHHOro
yaaneHus, 4tobbl OHN HE MEPEHOCUNUCb BHU3 MO TEYEHMIO K MIOTUHE n Bogo3abopam. Ond
60pbObI C 3p0o3ner N NEPEHOCOM HAHOCOB M3 BEPXHEN YaCTU MOXHO UCMONb30BaTh HEKOTOPbLIE
MSATKME COOpPYXeHusi ansa O6opbbbl C 3po3ven M ynaBnMBaHUA HaHOCOB (Hampumep, C

74 of 147 PeleHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysmyroHckoMm ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycra 2022 roga, NpoekT

Deltares



UCMOMb30BaHNEM OCAXKAEHHOTO MaTepuana). OTM Mepbl HYXHO M3Y4YnTb MU CMPOEKTMPOBAaTb
Hagnexawym obpasom. Kpome TOro, MOXHO MOCTPOUTb MEPEropoakM U perynvpytoLlime
MSITKUE COOPY)XEHUsI BAOMb BOAOXPaHMNULLA, YTOObI U3MEHSTL HaNpaBreHve, ynaenmeaTtb U
yAanaTb HAHOChI, YMeHbLLIas TEM CaMbIM MX MEPEHOC BHU3 MO TEYEHUHO.

Mocne PEMOHTHOIro ,EI,HOyFJ'IyﬁﬂeHVIFI BO3ne MiOTUHbI, H606XO£I,I/IMO npenoTBpaTuTb nNepeHoc
AOHHbIX HaHOCOB K BO}J,OSaGOpaM. ,D,J'Iﬂ 3TOro0 MOXHO WCMNOJIb30BaTb pPa3JyinyHble MArkue
COOpYyXeHund, Harnpunmep, 3Kororn4eckm ©e3onacHble AOHHbIE (*)VIJ'IprbI n 6apbepbl. Oﬂ,HaKO
HeO6XO,EWIMO Haanexawmnm o6pa30M N3y4nTb S(bd)eKTVIBHOCTb Takunx mMep. I'Ipmmep NMoKa3aH
Ha PucyHok 3-34.
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PucyHok 3-34 Mepbi yripasneHusi U MOHUMOPUHaa HaHOCco8 Ha riiomuHe Musa e SnoHuu (KaHmyw u dp., 2011)

3.5.6 CucrteMbl MOHUTOPUHIa, MHPOPMaLIUK, NPOrHO3MPOBaHUSA U PaHHEro npeaynpexaeHus
BaXHbIM KOMNOHEHTOM ABMAETCH perynspHbIn U cMCTEMaTUYECKMn MOHUTOPUHT B Bogocbope,
peke 1 y4acTkax BogoXpaHunuiLa. MOHUTOPUHT U N3MepPeHUs LOIMKHbI ObITb KOMMIEKCHBIMU U
BKMOYATb pasfuyHble MpoLecCbl M napaMeTpbl B PasfNYHbIX MPOCTPAHCTBEHHbIX (OT
Bogocbopa A0 peKkn M y4acTKOB BOOOXPaHMULLA) U BPEMEHHbIX pa3peLleHnsx 1 vyactoTax
(PucyHok 3-35). OgHako MOHWUTOPMHI M cbop AaHHbIX camu no cebe He HecyT Gonbluon
LIEHHOCTU, ECNN He OCYLLECTBNAETCA Haanexallee ynpasneHme AaHHbIMW, XpaHeHue, aHanus
N NCnonb3oBaHWe AaHHbIX ANS Lernew ynyyweHus u agantaumm mep. bonee Toro, AaHHble
HeobXxoaMMO MCnonb3oBaTh A1t CO3[4aHMA CUCTEM MHAOPMauuM, MPOrHO3MPOBaHUS U
paHHero npegynpexaeHnss B COYeTaHUM C  MeTodamu npefackasaHusi, Hanpumep,
SMMUPUYECKMMM,  OCHOBaHHbIMW HA  [AaHHbIX  W/WMAM  OCHOBaHHbIMW  Ha  bu3unke
BblYMCIIUTENBHBIMU  MOAENAMWU. Takme CUCTEMbl MOXHO WCMONb30BaTb HE TONbKO Ans
pacnpocTpaHeHns WHGOpPMauuMM, HO M B MPOLECCE MPUHATUS PEeLEeHUn B KPUTUYECKUX
cuTyaumsx.

Boonb p. AMyaapbu n Ha TMITY yxe ecTb HeKOoTOpble HabnoaaTenbHble CTaHUMK Ana coopa
perynspHbiX AaHHbIX, KAacalLWUXCs OCaAKoB, NOTOKA, YPOBHS BOAOXPaHWUMMLLA U nepeHoca
HaHocOB (KOHUeHTpauun). Kpome Toro, HECKOMbKO pa3 NpoBOAMMNOCH U3MepeHue rryOuHbl
BogoxpaHunuwa. OgHako HeT MHOro MHdopMauuMu O MNPOCTPAHCTBEHHOM U BPEMEHHOM
paspelleHnn HabniogeHnn, O TOM, HACKONbKO aBTOMATU3NPOBaHbl CUCTEMBbI cbopa Wu
yNpaBneHnss OaHHbIMKW, a TakKke O KayecTBe M 4vacToTe Mx o0paboTku, aHanmsa u
ncnonb3oBaHus. ATO HYXXHO ByaeT M3yunTb B NEpBYO odepenb. ECTb ycoBepLUEHCTBOBAHHbIE
n3meputenbHble NPUbopbl ANst aBTOMaTU3NPOBaAHHOIO HAbNDAEHNS U HAOMIOAEHUS B pEXUMe
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peanbHOro BpeMeHu (Hanpumep, 4N BbICOKOYaCTOTHOro HabniogeHns 3a ocagkamu, ypoBHEM
BOAbl, COpOCOM, KOHUEHTpauuen HaHocoB). Kpome TOro, eCTb HECKOSNbKO MHCTPYMEHTOB U
MH(OPMALIMOHHBIX CUCTEM (OTKPbITBIN UCTOYHWK), KOTOPblE HE TOMbKO WCMONb3YKTCA AMNS
yNpaBneHust U pacnpoCcTpPaHeHUs AaHHbIX U UHGOPMALMK, HO U BKIOYAKT MeToAbl U Modenu
npenckasaHusi, WCMonb3yemble S MNPOrHO3MPOBaHWS M pPaHHEro npegynpexaeHus,
Hanpumep, Delft-FEWS (cuctema nporHo3vpoBaHusi W paHHEro npeaynpexaeHust),
pa3paboTtaHHas komnaHuen Deltares. Cuctema Delft-FEWS moxeT aBTomaTnyecku BknoyaTb
BCE BMAbl AaHHbIX U3 pPa3NNYHbIX UCTOYHWUKOB (HanpvMMep, LUMPOKOZOCTYMHbIE rnobanbHble
OaHHble, Ha3eMHble AaHHbIE B PEXMME pearnibHOro BPEMEHN UM B aBTOHOMHOM pexume). 3T1a
cucTemMa TakKe COOEPXKMT pasfnMyHble MHCTPYMEHTbl CTaTUCTMYECKOro aHanusa U
BO3MOXHOCTM BKMoYaTb MeTodbl U modenu npeackasaHus (PucyHok 3-36). Cuctema Delft-
FEWS wmnpoko ucnonb3yeTcs He TONbKO Kak MHOPMaLMOHHas 1 onepaumnoHHasi cuctema, Ho
TakKe M Kak cucTema MpPOrHO3MpOBaHWS U pPaHHEro MpeaynpexneHvsi, kak B aBTOHOMHOM
pexvuMe, Tak U B peXXnMe pearibHoro BpEMEHW.

' MOHMTOPUHI U n3MepeHue |

T T 1

Peku, BogoxpaHunuia, YyacTtku Huxe no
Bopoc6op MAOTUHbLI BbilE NO TEYEHUI0 TeYeHuro
ey r———— e )
Tmaponor. / Mouea/ mapaenuyeck Ocagku / Mapaenuyec Ocapgku
map Yeck. Nb3. ve Mopdonorus Kue
| | I I | |
YpoBeHb KoHueHTpaums
MoBepxHocTHas / BOABI P
Ocapkn / OBpaxHas 3po3ns YpoBeHb
cok |0 7 | ——-- BOABI KoHueHTpauus
Ckopocte | ———- HaHOCOB
---------- MepeHoc HaHOCOB o
IpyHToB OGpywenue maccbl /| B _____ (mopyecnym | | B e
ble BoAbl OMON3HM U ceneBbli B3BELUEHHbIN) Fpanynometpuyec
notok Pacxop Crok Koo
npuToka pacnpeaeneHve
....................... TpaHynometpuueck A y
PeuHoi Sbncaaenm | | | T oe / ocHOBHOe
NoToK MGorMe Pacxon pacnpeaeneHue
3emnenonb3oBaHua oTTOoKa
U3mepeHue
rny6uHb!
KauectBo
HaHOCOB

[ CCTV, UAV, USV

PucyHok 3-35 Hekomopsbie nokasamernu, komopsie crnedyem omcenexusams u uamepsims (Fupu u dp., 2019)

B cnyyae TMIY, MOXHO cHayana BHeApuTb Takyt cuctemy, kak Delft-FEWS, 4To6bl
aBTOMAaTU3MpOBaTb MOHWTOPWHT, YNpaBlieHNe AaHHbIMWM U aHanu3 (Hanpumep, AaHHbIE MO
ocagkam, YpOBHIO BOAbI, COpOCy, KOHLEHTpauun HaHocoB). [ocne aToro, MoXxHO paspaboTaTb
MoZenu rmaponorun Bogoctopa M NoBEPXHOCTHOWM 3p03uK (KOHLENTyarbHble U OCHOBaHHbIE
Ha chusmke), MogenM pe4yHoOro NOToKa U NepeHoca HaHOCOB, a TaKkke MoAenb JKcnnyaTauum
BOOOXpaHWnMwa 1M MopdOoormyeckoro coctosHua ans PycrnoBoro BogoxpaHwnua, u
BKIIOYNUTb UX B CMCTEMY, 4YTODObl MCMOMNb30BaTh B LIENAX JKCNyaTaumm n NporHo3npoBaHus,
yTO ByAeT 0YeHb NONEe3HO Npu aganTaunmn Mep ynpasrieHns HaHOCaMu 1 B NpoLecce NpUHATKSA
peweHnin. HekoTopble NnpumMepbl NokadaHbl Ha PucyHok 3-37 n PucyHok 3-38.

AHanornyHeim ob6pa3som, B pykoBOACTBE MO ynpasneHuto HaHocamu (Mvpu n gp., 2019) onucaH
MOAXOA, coaepXalwmin npouenypy U HeobxoAuMble OTYETblI U OOKYMEHTbl, Kacatwolimecs
paspaboTku MIHdopmaLmoHHo cucteMbl Mopdponornn Bogoxpanunuuwa (RMIS). 31ot noaxon
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OCHOBaH Ha nepefoBON NpakTUke U MHOrONeTHEM onbiTe VIHKeHepHOro Koprnyca CyXonyTHbIX
Bomnck CLIA no pa3spaboTtke Pabodyero nnaHa nccnegoBanuii no HaHocam (SSWP) ans pek u
BogoxpaHunumLy, (VIHxXeHepHbIN Kopnyc cyxonyTHbIX Bonck CLUA, 1989; MNMuHcoH n gp., 2016), a
Takke onbiTe [eonormdeckon cnyxobbul CLUA no paspaboTtke WHdopMaLMOHHON CUCTEMBI
nccnegosaHusa 3aunexus sogoxpanunuu, (RESIS) (Akepman n gp., 2009).

Hanuune Takon cuctembl He06X0AMMO 1 04eHb nonesHo ans TMITY, BHe 3aBUCUMOCTN OT TOrO,
Kakme OyayT nNpuHATBI Mepbl (PEMOHTHblE WAW/M  KpynHOMacLTabHble). OTO BaXHble
HECTPYKTYpPHbIE M adanTauNOHHbIE MepPbI, KOTOPbIE MOMOTYT peLwnTb NPobnemMsl, kacatoLmecs
noToka (HaBOAHEHUs 1 3acyxa) 1 3anneHus Ha TMIY.
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Operational
management

MobanbHan 6a3a gaHHbIX
Monitoring network/global

OnepaTMBHOE ynpaBneHue

Ontummsaums Optimization

MporHo3upoBaHue Forecasting
PaHHee npeaynpexaeHve & early warning
MpuHATHE peleHus

database

Decision making

Monb3oBaTtenu, onepaTopbl
Users, operators

T
il ! |

2 8 % 8 8
I

1885 1905 1925 1945 1965 1985 2008

OHnaunH/ B pexxume peanbHOro BpeMeHun/aBTOHOMHO

Online/real-time/standalone

PucyHok 3-36 Basoebili npuHyun u cocmasnsiowue Delft-FEWS

T T R —— e S - ™ — — Lo O e
Fde Tooks Options Help

e i@ | -
WA OQURumews . 8O | @W=-0 A-BF/> uwjin e

# X Satebte precortaton 4 o
§ X @S Forecasts _ X
Earth 2 Ctuerve p—_ -

® Temperatore (€]

A -0 by 6102014 010000 CET

5 : Forecast T

i
{
8
i

URKMENISTAN

FAshgabat

@m0 ]nouo-u, ox l @ owsioms Ox \C_‘Ju-—- nx] -§ Woirocscmt OX | @) somsonst DX

Logs | | 2 : Forecaster Notes

[ et o et 3112 94 0 “pmmer  posmar  fudse om0 o pores  fooe
PucyHok 3-37 Mpumep adanmayuu Delft-FEWS e kayecmee uHghopmayoHHOU cucmembl 800HbIX PECYPCO8
6 LlenmpanbHol Asuu

77 of 147 PeleHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysmyroHckoMm ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycta 2022 roaa, NpoekT

Deltares



T3 DAMSAFE (Stand alone) = 2 i
File Tools Options

@0 T L ] Bk
b= @, Q, ) Q Q trecacament » § | ] © 7 (61 [A)

2 -
¥ Hydro stations 7
P4 Real-tme statons (Sjcadamy Q
n||® Modeis 2

Dropdown menus i
« '
@ Ndur
e8| Forecast tree
x c Map display
@ Saichonnur
' £
> i
+]| Filters
’d
& aass
@ verckatte
& roooa
& Malands
@ Vegaaraii
W NR.Purs westher station
Bhadra dam
Cbserved Precpitation
X Forecasted Precpitaton
Status bar
— e Tabk igwm‘gmmm\«
e - - —
23 Log panel Eo|
2018-06-20 1354 11 INFO - ow Impor_CSV Completed *sssesssssssescase =
2018-06-20 1354 11 INFO - TaskRun Completed Task Import_CSV with ID SAS_0 completed in 3s Start me 2018-06-20 082408 End ime 18-06-20 08:24 11 User Id Min Xu
TimeSenesimport 25 82% TransformationModule 0s 12% SecondaryValidation 0s 2% datastore 15 21% primary validation 0s 3% cache flesi0 B database 0s 0% (1 ma/query, 08, 0
B’s, 1 queries, 0 rows) reloaded 0 B time series read 7 (unique=3, view penod=8d) tme seres writlen 74 (modified=34, write peniod=32y 39d Jnodified penod=30y 158d) fes 0s 10%
4.8 MB 16 MBVs logging 05 0% oc 08 2% cpu 261% maxmem. 119 MB index mem 29 kB @b con acquire ime 0s 0% lock acquire time 0s g
A8 Ae Aa AAEL 4L RIS et bt Al o £ . S
‘fmn, r ;:dvmnﬂ'.!h tme:201504.0208:0015T " be:2s:ss oM  [s0:26:55 cest %;u;n 13810, 74929 & :i:;m,u 'Fane B

PucyHok 3-38 MNMpumep npumereHus Delft-FEWS dns MOHUMOpUHea U npoeHo3uposaHusi 2udporioeuyecKkoeo
CcoCmMosiHUSI, Mpumoka e 8000xpaHuuwWe u cmabunbHocmu rniomuHel 8 bacceliHe bxadpbl u 8000XpaHUIULLE
(UHous)

3.6 3akrnoyeHne

Ha ocHoBe akcnpecc-oTbopa Mepbl A pelleHns npobnem 3anneHns, Mbl NPeanoXunu ase
Kateropun mep / pelweHun no npobnemam savnexHuss Ha TMIY, a umMeHHo: (i) CpOYHbIE U
OCHOBHble Mepbl MNporpaMmbl  ynpaBfieHUst HaHOCaMW U BOCCTAHOBMNEHWs1 obbema
BOAOXpaHunumwia; (ii) kpynHomacwTabHele Mepbl U BMellaTenscTea. Bece atn npegnaraemelie
KaTeropum Mep NpakTU4eCKn UCNOSb3YHTCHA B pa3HbIX YaCTsX CBETA (XOTHA HE BO BCEX CIydasnx
npobnembl Kacanucb 3ansieHns BO4OXpaHWnmLa), Npyu 3ToM GONbLUMHCTBO N3 HUX CBA3AHbI C
KpynHoMaclTabHbIMU 3eMMsHBIMM paboTamMn M KanutanbHbIMU NMPOEKTaMyn MO yAaneHuto
HaHOCOB. TeM He MeHee, yunTbiBas crneumduky npobnemMbl U permoHa, Mepbl U pelleHus
OOJDKHbI ObITb CcneumnanbHO aganTupoBaHHbiMn K TMITY.

MepBas kaTeropus Mep SBMSETCS OYEHb BaXXHOW M NPUHUMNMANbLHON ANS peLleHnst npobnem,
CBSI3aHHbIX HE TOJbKO C NoTepei o6beMa BogoxpaHunuwa, Ho 1 ¢ 6e30NacHOCTbIO KOMMMekca
N HaceneHus. B cBaA3M ¢ 3TUM, 6ONBLUMHCTBO 3TUX Mep SIBNSOTCS GECNPOUTPLILLHBIMU U faxe
He TpebylT AeTanbHOro aHanusa 3aTpaT-Bbirod. OOHAKO Hy)XHa OLeHKa TEeXHUYECKOro,
COUMAanbHOro, MWHXEHEPHOrO M SKOHOMMYECKOro BO3AEWNCTBMA  ANA  Haafexallero
NnaHMpoBaHWs, NPOEKTUPOBAHUSA U peanu3auum mep, YTobbl nsbexatb KakMx-nmbo puckos
WA CHU3UTb UX.

BTopas kateropusa mep TpebyeT Gonblue BpeMEHM AN paCCMOTPEHUs], Tak Kak HeobxoamMmo
npoBecTn paboTy Mo onpegeneHvio obbema MpoekTa, a Takke Haanexaluyl OLEeHKY
OCYLLECTBMMOCTU M BO3OENCTBUSA C YYETOM TEXHUYECKUX, (PUHAHCOBBIX, WHXEHEPHbIX W
aKornornyeckux acnektoB. [lpegnaraemble Mepbl TpebytoT 6GonblUMX WHBECTULUIA W,
cnepoBatenbHO, bonblle nccnegoBaHniA, NEPErOBOPOB, HaAeXallero nnaHnpoBaHms. ATu
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MEepOnpUATUA MOXHO MPOBECTM OAHOBPEMEHHO C peanusauuent Nnepsoil Kateropum Mep,
KOTOpble MOryT 6biTb, B KOHEYHOM CYeTe, afanTupoBaHbl B CriyYae peanusauuy BTOPOI
Kateropum Mep.

B nTore, Mbl NPeAnoXUNN TEXHUYECKYIO KOHLIEMNLMIO MO KOMMIIEKCHOM NporpaMMe ynpasneHus
HaHOCaMM, KOTopasa BKIoYaeT yganeHne HaHoCOB U yTUnmsauuio. TexHuyeckasd KoHUuenuna
NOAroTOBIIEHa ANSA NepBoOv KaTeropun Npobrem 1 cooTBeTCTBYOWMX Mep. Mbl npeacTasunm
HEeKOTopble TeXHUYeCcKMe pelleHus U MpUMepbl yAaneHus HaHOCOB (JHoyrnybreHve) u
MOne3Horo NpMMeHeHus (rmaBHbIM 06pa3om, COCPeA0TOUEHbl Ha pasMeLLEeHNN 1 yTUIM3aLuunm).
OTO npepnoxeHne npeacraenser cobonm nNpoCTo NpeaBapuTENbHYI0  TEXHUYECKYHD
KOHLIeNuMI0, OCHOBaHHYIO Ha 3KCMpecc-aHanuse OrpaHWYeHHbIX AaHHbIX, MHOpMaLun ©
MUPOBOW MpakTukn. TakMum obpasom, noTpebyetcs ee gopaboTka Ha OCHOBe AeTarlbHOro
n3yvyeHuma wu I/ICCJ'Ie,D,OBaHI/II7I, BKIlOYAsA TEXHUKO-IKOHOMMYeckoe 0OOCHOBaHME U OUEHKY
BO30ENCTBUSA.

JNlyqywe BbIGpaTb KOMOMHAUMIO TEKYLWMX, MAMKMX W TBEPObIX Mep B COYeTaHunm ¢
HECTPYKTYPHbIMU adanTUBHbIMW MepamMu. HecTpyKTypHble afanTuBHbIE MEPbl O4YE€Hb BaXHbI
AN MOHWUTOPWHra M nopaepxaHus 3PdEKTUBHOCTU U YCTOMYMBOCTU BOCCTaHOBMUTENBHOW
paboTbl C MNoAXodOM afanTMBHOIO ynpaeneHus. Kpome TOro, HeOTbEMIIEMOW YacTblo
KOMMJIEKCHOro MporpaMmbl yrnpaBrieHUs HaHOCaMWU OOSMKHbI ObiTb AOMOMHUTENbHBIE MEpbI,
HanpuMmep, ynpaeneHne u obpaboTka Bogocbopa M pekn ANna CHMKeHus obpasoBaHus U
nepeHoca HaHOCOB.
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4 OcylecTBMMOCTb, BO3OEUCTBUE, BbIroAbl W
OorpaHnvyeHus

4.1 BeseneHune

OueBunaHo, YTo Npobnemel 3auneHund Ha TMIY cToaT goBonbLHO ocTpo. B npegbiayLien rnase
Mbl pasgenunu nNpobnembl U BO3MOXHbIE MEPbI U PELLEeHNst Ha ABe KaTeropum. AT Mepbl U
peLleHns LOBOSbHO CIOXHbI C TEXHUYECKOM 1 SKOHOMMUYECKOW TOYKM 3peHus. Kpome Toro, oHu
MOTYT BbI3BaTb pa3nu4yHble HebGnaronpusTHele nocneacTeusa. CnegosaTenbHO, HEO6X0AMMO
NPOBECTM OLEHKY OCYLLECTBMMOCTU U BO3OENCTBUSA C YHETOM COLMNATbHbIX, 3KOHOMUYECKUX U
9KOJIOTMYECKMX acnekToB. [lOMMMO 3TOro, HYXXHO OLUEHWTb BbIFOAbl W OrpaHUYeHus
ONTMManbHOW BblIOpaHHOW Mepbl (MnNn kombuHauun mep). BoamoxeH 1M BapuaHT, korga Ha
aTane npeaBapuTenbHoro otbopa u obuiero onpegeneHuss obbema npoekTa NpPoBOAUTCHA
npeaBapuTenbHasi 3KCNpecc-oLeHKa OCyLLIeCTBMMOCTY U Bo3aencTeud. B cnyyae Pycnosoro
BOAOXpaHunmLia, NpobrnemMbl NePBON KATEFOPUN HY>KHO PELLUUTbL B CPOYHOM Nopsiake, NoaToMy
OCYLLLECTBMMOCTb 3TUX Mep oveBugHa. [1pn 3TOM BaXKHO OLEHUTb BO3AEWCTBME M BOMPOCHI
6esonacHocTn, 4TOObI MNNaHMpPOBaHWE, MPOEKTMPOBaHWE W peanusauus Mep Obinu
OCYLLECTBMNEHbI Hagnexalmm obpasom. UTo kacaeTcs BTOpOW kaTeropun npobrem, cHavana
Heobxo4MMOo onpeaenuTb 06wWKi 06bem NpoeKkTa Ha OCHOBE NpenBapuUTENbHOrO aHanmaa u
0obCyXOeHUn BO3MOXHOCTEW MONydeHust UHAHCOBLIX M TEeXHUYeckux pecypcoB. Ha
nocrnegyoLlmx atTanax noTpebyeTcst KOMMNEKCHasi OLeHKa OCyLLEeCTBUMOCTU U BO3AENCTBUS.

4.2 TexHu4yeckasl, 9KOHOMMYECKasa, aKomormyeckad W couuanbHad
OCYLLIECTBMMOCTb U BO3AENCTBME

421 Moaxoa n metoabl

Mpn npeaBapuTenbHom oTbope Mep U pelleHMn XenaTernbHO MMEeTb NpeaBapuTerbHbIN

3KCMpecc-aHanu3 ocCyLLeCTBUMOCTM W BO3AENCTBMSA. OTO He Bcerga BO3MOXHO U3-3a

OTCYTCTBMUA AOCTATOYHbIX AaHHbIX U MHdopmaumun. Obuwme acnekTel nogxoda M MeTodOB

OLEHKM OCYLLLEeCTBMMOCTM U BO3AENCTBUS OMUCAHbI HUXE:

e B oGuwewm, korga nHgopmaums 1 AaHHble eCTb B onpeaeneHHON CTeneHn, MOXHO NpoBECTU
cneumanbHbI aHanu3 Mo KOHKPETHOMY BOAOXPaHUMULLY, YTOObl MOMy4YUTb AOCTATOYHO
npeacTaBneHns o NnpeaBapuTEnbHON OCYLLECTBUMOCTY U BO3AENCTBUM BO3MOXHbBIX Mep 1
peweHunn. Tak obctout geno B cnydae TMIY, nockonbky npobnema sicHa. bonee Toro,
YacTb Mep O4YeBUOHa MU HensbexHa.

o KomnnekcHasi oueHka OCyLLeCTBMMOCTM U BO3AENCTBUSA — HE BCcerga npocras 3agada, Tak
Kak oOHa TpebyeT CROXHbIX WCCNedoBaHWW, HanpuMep, [OCKOHalbHbIX MOMNEBbIX
M3MEpPEeHU, CrMOXHOIO aHanmu3a C  UCMOMb30BaHWEM  YCOBEPLUEHCTBOBAHHbIX
WHCTPYMEHTOB M METOA0B, Hanpumep, OCHOBaAHHOMO Ha MpoLuecce rMApPOTEXHUYECKOro U
MOPCONOrNYECKoro MOAENMPOBaHNS, 3KOHOMWYECKOrO aHanusa W MoZenMpoBaHus,
OLLEHKMN 3KONOrM4eCcKoro 1 couuansHOro BO3AencTBus.

e B pamkax npegBapuTenbHON OLEHKM OCYLLECTBUMOCTU MOXHO PacCMOTPeTb NnepeyeHb
BCEX COOTBETCTBYIOLLMX MOCNEACTBUNA, 4YTOObI MOMyYMTb MNepBoe MNpubnuanTenbHoe
npeacraeneHne (0ObIMHO BO3OEWCTBUE OYEBMAHO, U TOMbKO €ro KONMMYEeCTBEHHOE
Bblpa)KeHWe U CBSI3aHHblE€ C HAMMW PUCKN HE M3BECTHbI NMOMHOCTLIO). M3yyeHne HeKOTOopbIX
NPUMEpPOB MIIOXOA W XOpOLUEeW MpaKTUKM U MNPOUCLLECTBUA MOXET OblTb MNOMe3HbIM,
ocobeHHOo Korga Bo3aencTBre He HAaCTONbHO OYEBUAHO.

e [loaxon [OMKeH yyuTbiBaTb CneuMduKky NpoekTa, HECMOTPA Ha HekoTopble obLine
acnekTbl, KoTopble MOryT OblTb 3aMMCTBOBaHbl W3 MWUPOBOrO OMbITa, MOCKOMbKY
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4.2.2
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OCYLLECTBMMOCTb PELLEHNS OCHOBLIBAETCH Ha PErMOHarnbHbIX U OOLLECTBEHHbIX (hakTopax
N BaXXHOCTU, KOTOPbIE HEe BCEraa MOXHO OLEHUTb B 0606LLEHHOM CMbICTE.
e Kpome TOrO, €CTb topuguyveckme OrpaHUYeHusi, CBA3aHHbIE C MepaMu U pPeLUEeHUsIMU,
KOTOpble HEOOX0AMMO N3YYNTb U NPOAHANMU3NPOBATb.
e Takke eCTb BapumaHTbl W BOMPOCbl, CBA3@HHble CO CMArYEHWEM U MUHUMU3ALMEN
HebnaronpuaTHoro Bo3aencTeus. OHM MOryT notpeboBaTb NPOBEOEHUA KOMMIEKCHbIX

nccrnengoBaHun.

Akcnpecc-oueHKa npegnaraemMbix Mep
MaBHas ULenb 3TOr0 3aaHus — NPeasiokKuWTb HEKOTOpPble BO3MOXHbIE Mepbl M peLleHust

npobnem

3aunneHna

T™MIY

Ha OCHOBe

MUPOBOIro oOnbiTa.

KomnnekcHas

OLEeHKa

OCYLLECTBMMOCTM M BO3AEWCTBMSI HE BXOOAWUT B COAEpKaHWe AaHHOro 3afaHus. Takum
oGpa3oM, Mbl MULLIbL BKpaTLie onucanu MOMNoXWUTernbHble U OTpuULaTenbHble MNOcneacTBUs
Kaxkaol Mepbl, KOTOpble Takke MOryT AaTb nNpeacTaBrneHne 06 ocyLecTBUMMOCTU. OTO MOXET
Takke MOMOYb B BLINOMHEHUM MEPBOro aHanu3a 3aTpaT-Bbirod, OCOBEHHO MO pelLeHUsM
nepeow kaTeropum npodnem.

HekoTopble o4eBMAHbIE NOCNEACTBMA (MOMNOXUTENbHbIE U OTpULATENbHbIE) Npeanaraemblix
Mep ans pewexus npobnem sauneHns TMIY onucanbl B Tabnuua 4-1. Ha ocHoBe aT0ro 6bina
npoBefeHa npeasapuTenbHas 3KCNpPecc-oLeHka ¢ onpeaeneHmem ocyLLeCTBUMMOCTU Kaxaon
Mepbl Mo TpeM KaTteropus «Bbicokasi», «CpedHssa» n «Huskas» (cm. Tabnuua 4-2). HyxHo
OTMETUTb, YTO [ANA OUEHKUW BO3AENUCTBUA W MNpeABapuUTeNlbHOW OCyLEeCTBMMOCTU Mbl
paccMOoTpenu B pamkax 3TUX Mep BO3MOXHOCTU yTUIM3aLumM HAHOCOB N3 BOAOXPaHUMNMLLA.

Tabnuya 4-1 Bo3moxHble ompuuameribHbIe U NofoxXumesbHble nocnedcmeus npednazaembix Mep

MocnepcTBus: oTpuuaTenbHble (-) / NONOXUTENbHbIE (+)

Mepbl
O6wecTBO / 6e3onacHOCTb OkpyxarwoLwias cpeaa OKOHOMMKa
1) Ya3BUMOCTb WU pUCKM
(perpeccuBHas apo3us,
cTabunbHOCTb pycna " 1) BpemeHHas noteps
1) 3arpsisHeHve Bosgyxa
beperosoro otkoca, T.A. BO BOAbI 1 3HEPrum (-)
(nbinb), BOAbI (MYTHOCTB),
R Bpemsi MCMOSTHEHMS n wym (9 2) YMepeHHble
Hoyrny6neHue / nepesok) () 2) HapyweHne BogHou MHBEGTHIIH (3}
AHoyriy 2) PyHKUMOHANbHbIE Py & 3) YT1unusaumsa HaHocoB

BbleMKa rpyHTa

BO3MoXxHoCTU [IC (+)

3) 3awumTa oT NaBoAKOB (+)

4) BesonacHOCTb COOpYXKeHWI
5) BaHATOoCTb W pa3BuUTUE
noTeHumana (+)

XKU3HW U AUKOW Npupoab (-

)

3) 3eneHas aHeprus (+)

(+)
4) HapawuBaHue
MotuHocTu F3C (+)

KanutanbHoe
AHoyrny6nexue

1)  YdA3BUMOCTb M pUCKM
(perpeccuBHas 3posus,
obpyLieHne pycna "

6eperoBoro oTkoca, T.4.) (-)

2) Hanunyve Boabl (+/-)

3) ®yHKUMOHANbHbIE
Bo3MoxHocT [AC (+)

4) 3awmTa oT NaBoAKOB (+)

5) BesonacHoOCTb COOpYyXeHWi
(+)

6) 3aHATOCTb M
noTeHumana (+)

passutue

1) 3arpsisHeHve Bosgyxa
(nbinb), BoAbl (MYTHOCTB),
wym (-)

2) HapyweHne BogHou
KMU3HW 1 OVKON Npupoabl (-
)

3) Ytunusauma HaHocoB
ansa BOCCTaHOBIEHUS
oKpy>atoLLei cpeapl (+)

4) 3eneHas aHeprua (+)

1) Bonblune nHBECTULMM
)

2) BpemeHHas noTeps
BOAbI 1 3HEPTUM (-)

3) YTunusauma HaHocoB
(+)

4) Bbiroabl ans
opoLLeHus n
BoAoOCHabxeHus (+)

5) Hapawmsanune
MotuHocTn F3C (+)

MpombiBaHue,
NonosiHeHue
HaHoOCOB

1) MNoTeps BoAe! (-)
2) Puckm HaBoOHEHUS U
3aUneHnst HUXKe Mo TeYeHuo (-

)

3) Hanunuvne Boab! (+)

1) W3ameHeHue noToka
HIDKe MO TeYEHWIo, 3po3us,
3auneHne, MyTHOCTb BOAbI

)
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4) PyHKUMOHaNbHbIE
Bo3moxHocTh M'IC (+)

2) HenpepblBHOCTb
rnepeHoca HaHOCOB Huxe
no TeyeHuto (+)

4) HapaluuBaHue
MowHocTn M9C (+)

MoBbiweHue HMY

1) CTabunbHOCTb COOPYXEHWI
()

2) 3atonneHve
TeyeHuto (-)

3) Hannuue Bofbl (+)

4) 3awmTa OT NaBOAKOB (+)

Bbille 1o

1) TmopoTexHuyeckoe W
Mopdorornyeckoe
BO3[€eCTBME BbILLE 1 HUXE
no TeyeHuto (-)

2) 3auneHue (-)

3) 3eneHas aHeprus (+)

1) Hebonbluve
MHBECTULMN (+)

2) Boirogbl ans
OpoLLEHNSI n
BoAOCHabXeHust (+)

3) Hapaiumsaxue
mMowHocTn M3C (+)

4) YTunusaums HaHocoB

(+)

OdononHutenbHoe
BHepycroBoe
BoAoOXpaHunuuie (-
wa)

1) HapyweHnue nangwadra (-)
2) Ya3BMMOCTb W PUCKM
(reoTexHnyeckue,
HaBofgHeHwue, T.4.) (-)

3) 3awumTa ot NaBoAKoB (+)

4) Hanunuve Boabl (+)

5) 3aHaTocTb (+)

1) TmapoTexHudeckoe w

Mopdonoruyeckoe
Bo3fencreue (-)

2) M3meHeHne B
3eMrenonb3oBaHnm (-)

3) BogHag xu3Hb M

BOCCTaHOBMEHWE 3KOoMNormm
B NyCTbIHE (+)
4) 3eneHas aHeprus (+)

1) Bonblune MHBECTULUM
()

2) Boirogb! ans
opoLueHust "
BoAOCHabxeHust (+)

3) Hapaiumsaxue
mMotHocTn M3C (+)

4) YTunusaums HaHocoB

(+)

1) YMepeHHble
1) CtabunbHocTb coopyxeHunt | 1) TugpoTexHuyeckoe K MHEECTALAN ()
2) Boiroas! ansa
(-) Mopdorornyeckoe
_ opoLueHust "
MNoBbiweHune 2) 3aTonneHve Bbille MO | BO3AEWCTBMUE Bbile N HUXE
BoAoOCHabxeHust (+)
NNOTUHBI TeyeHuto (-) no TeyeHuto (-)
3) Hapaiumsaxue
3) Hanunuve Boab! (+) 2) 3auneHue (-)
4) 3awmTa oT NaBOAKOB (+) 3) 3eneHas aHeprua (+) il
4) YTunusauma HaHocoB
(+)
1) Bonblune uHBECTULMM
1) 3artonnenue Bbiwe no | 1) [ugpoTexHnyeckoe u | (-)
TeyeHuto (-) Mopdorornyeckoe 2) Bbirogb! ans
2) YS3BUMOCTb U pUCKM (-) BO3[eNCTBME BbILLE M HUXEe | OpoLUeHus "
MepemewieHune
NGTHHE] 3) Hannuve Bogbl (+) no TeyeHuto (-) BoAoOCHabXeHust (+)
4)IraC (+) 2) Okonorunyeckoe | 3) HapaiumBaxue
5) 3au.u/|Ta OT NaBOAKOB (+) Bo3fevicTeue (-) MoLuHocTn F3C (+)
6) 3aHaTocTb (+) 3) 3eneHas aHeprus (+) 4) YTunusaumss HaHocoB
(+)
1) VYassumoctb K puckn | 1) 3arpssHeHve Bosgyxa
(Hanpumep, 3arpsisHeHue, | (Mbinb), WyM (-) 1) BonblUMe UHBECTHLMM
ynnoTHeHue HaHocoB, | 2) [NpoMbIlLSIEHHbIE CTOKM )
KEMECTBa) () ) 2) MoTeps Bogp! (-)
YTunusauusa 2) 3aHaTocTb UM passuTue | 3) M3meHeHune B
3) OKoHoMUn4Yeckoe
HaHoCOB noteHumana (+) 3emMnenonb3oBaHnu (-/+)
pasButme (+)
3) ObuecTBeHHoe pa3suTve | 4) 3eneHoe g
4) Tpsamoii  npupocT

(+)
4) CenbcKkoxosancTBeHHoe
pa3Butue (+)

BOCCTaHOBJ1€HNE MYCTbIHU

(+)

Tabnuua 4-2 lNpedsapumernbHasi 3KCrpecc-oueHKka npednazaemMbix Mep

3KOHOMUKM (+)

OcyLecTBUMOCTb
Mepbl TexHuuec OkoHomu | OOLIas oueHka 1 3aMeyaHus
konorunyeckas
Kas yeckas
Bbicokas OCYLLIeCTBUMOCTb
PeMoOHTHOE
(Heobxoammo Haanexallee
pHoyrnybneHue | | Bbicokasi Bblcokas Bbicokas
NpPOEKTUpOBaHWE " oueHka
BbleMKa rpyHTa o
BO3eNCTBUS)
YMepeHHas OCYLLEeCTBUMOCTb
KanutanbHoe
CpegaHsis CpepnHsisa Huskasa (Heobxoaumo [oronHuTenbHoe
AHoyrny6neHue
uccregosaHue)
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Bbicokas OCYLLECTBUMOCTb
MpombiBaHue Heobxoaumo Hagnexatliee
P ’ Bbicokas CpepaHss Bbicokas ( A A »
nononHeHne HaHOCOB NpoeKTUpOBaHue " OLeHKa
BO3J€eNCTBYSA)
YMepeHHas OCYLLEeCTBUMOCTb
MoBbiweHne HMY CpepHsisa CpegHsis Bbicokas (Heobxoammo [ononHUTENbHOE
uccnegoBaHue)
[OononHutenbHoe YMepeHHas OCYLLEeCTBUMOCTb
BHepycrnoBoe CpegHssa CpegHsis CpepgHssa (Heobxoammo [ononHUTENbHoE
BogoxpaHunuuie (-wa) uccnegoBaHue)
YMepeHHas OCYLLECTBMMOCTb
MoBbiweHne NNoTUHbI | CpegHas Hu3skas CpepgHsas (Heobxoammo [ononHuUTENbHoe
uccrnegosaHue)
MepemeuieHune
P t Huskasa Huskasa CpegHsis Huskas ocyliectBUMOCTb
NNOTUHBI
Bbicokas OCYLLeCTBMMOCTb
Heobxoaumo Hagnexatlee
YTunusaumsa HaHOCOB Bbicokas CpepaHsia Bbicokas ( A A »
npoeKTMpoBaHue " oLieHka
BO3EeNCTBUS)
4.2.3 Bo3MoOXHble NpeBeHTUBHbIE Mepbl U YCNOBUA

Mpepnaraemble HECTPYKTYPHbIE U AOMNONHUTENbHBIE MEPBI U YCIOBUSA CriefyeT pacCMOTPETb
1 peanu3oBaTb, YTOObI MUHUMN3MPOBATb OTpULIATENbHbIE MOCNEACTBUS PELLIeHUA npobrema
3auneHmsas Ha TMIY. HekoTopble BO3MOXHble MOCNEACTBUA W COOTBETCTBYHOLUME
NpeBeHTUBHbIE MeEpbI 1 YCroBUS nNpeacTasneHsl B Tabnuua 4-3. 3Tu nocneactsust CBA3aHbl
CO BCeMM npegnaraeMbiMM Mepamu (OnNMcaHHbIMW B npedbigywem pasgene). Bce
HECTPYKTYpHble Mepbl, onucaHHble B Pasgene 3.4.1.5, Heobxogumo paccmaTpuBaTb Kak
NPeBEeHTUBHbIE MePbl OT BO3MOXHbIX NOCNEACTBUIA N PUCKOB.

Tabnuya 4-3 BoamoxHble Mepbl U ycriosus npedomepaweHus ompuyameribHbix nocrnedcmesudl

Bo3MoxHble nocneacTeus lMpeBeHTUBHbLIE Mepbl U YCIIOBUSA

1) KomnnekcHoe wuccrnefosaHne W aHanu3 Ans  KONMYECTBEHHOro
onpegeneHns BO3OEWCTBUSA [0 OCYLUECTBMEHUS Mep (Hampumep, ¢
“crnonb3oBaHMeM MopdONOrMYecKUX Moaesiei, aHanUTUYEeCKMX MeTomoB,
CMYTHWUKOBbLIX ~M300paXeHWi, MOAKPEensieHHbI MHeHMeM aKcnepTa —
[eNcTBUTENBHO NS BCEX MeP)

2) PerynsipHoe n3amepeHne 1 MOHUTOPUHI BO BPeMsi 1 Mocre OCYLLEeCTBEHNS
Mep, HanpuMep, MOHWUTOPUHI 3aUNEHUs BbILE MO TEYEHWUIO, WU3MEeHEHUs
rnyBuHbl (B KNtOYEBbIX MeCTax), cocTosiHWe 6epera v NATbI NAOTUHBI, MYyTHOCTb
BOAbl HWKe MO TeYeHUto (Hanpumep, BO BpeMsi MPOMbIBaHUS 1 MOMOSHeHUs
HaHocoB), Mopdonormyeckne MSMEHeHNS HIDKe NO TeYEHWIO

3) Hapgnexawuin Mopdponornyeckuin aHanuMa u peMoHTHoe AHoyrnybneHue
MepeHoc HaHocoB W | BO3ne NMoTWHbLI Nepes NpoBeAeHNeM NPOMbIBaHNS

mopdornornyeckoe Bosfenctane | 4) MccnenoBaHne cyllecTBOBaHWE WHMPACTPYKTYpbl HUXE W Bbille Mo
HUXEe W Bbllle MO TEYEHUIO (B | TeYeHMIo, HanpuMep, cUCTeM BOAOCHAbXeHWs, BOL03abopoB OpoCUTesbHOM
OTHOLLIEHUN BCEX Mep) cuCTeMbl, NOTUH W 3anpyd, MecT OTAblXa, HacesieHHbIX MYHKTOB, YTOGLI
y4yecTb Mepbl Ans ux 6esonacHocTu

5) PerynsipHoe (unun B pexume pearibHOrO BpeMEHW) U3MepeHne MyTHOCTM
BOAbl AN PerynupoBaHWsi  SKOMNOTMYEeCKUM  OMacHoro  Konmyecrtsa,
ucrnonb3oBaHue GanaHca mexay HaHocaMu U BbIMYCKOM MOTOKa BO Bpems
NPOMbIBaHKS, Harnpumep, BblIMyCK AOMOMHUTENbHOMO MOTOKA M3 BOAOCIMBA
WnNK Opyrux BOAOBLINYCKOB BO BpeMs NMPOMbIBaHWS, YTOObI paspsianTb NMOTOK
BHMW3 M0 TEYEHMIO U CHU3WUTb KOHLIEHTPALMIO HAHOCOB U PUCKM

6) Hapnexallee nsamepeHue kadyectBa HaHocoB (Takke B 6Gornee rrny6okux
CNosiX OCaXAeHHbIX HaHOCOB)

7) AHanu3 onacHoCTW U PUCKOB (HanpuMep, PUCKK, CBSA3aHHbIE C HaHocaMM),
BKIIOMas NnaH JeCTBUMA B Ype3BblHaiHOW CUTyauumn
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8) PaspaboTka W uMcMonNHeHWe KOMMMEKCHOW MNporpamMbl ynpaBreHus
HaHocamu (Bkntovasa nnaH obpaboTku BogocGopa M ynpaBreHus pekon u
Mepbl MO0 MUHUMK3ALIMW NPUTOKA HAHOCOB)

PerpeccuBHas aposus,
obpyLUeHue crnos HaHOCcoB (M3-3a
yaaneHus HaHocoB /
OHoyrnybneHuns)

1) Hapgnexallee nnaHvpoBaHWe W MPOEKTUPOBaHWE MeponpuUaTUA Mo
yAaneHuio HaHoCoB

2) KonuuecTBeHHasi OLieHKa PErpeccMBHON SPO3UK Bbille MO TEeYEeHWIo
(BBIUMCIIEHNE, BKCMEPTHOE 3aKMioYeHne) — 3TO OCOOEHHO BaXKHO, ecrnu
nobnmnsocT ecTb OObEeKTbl WHPPACTPYKTYpbl PeKn W BOAOXpaHWUNMLLA,
Hanpvmep, MOCTbI, HacbINW, 3eMnsHble NOTUHBbI)

3) Cnepnyet Hagnexawym o6pa3om U3y4nTb NOCNEACTBUSA YAarneHUs HaHOCoB
BO3fe MMOTUHbI W BOAO3aBOPHbLIX COOPYXEHUWA, [AOMKHBEIM —obpasomM
CMPOEeKTUPOBaTb W WCMOSHUTL, YTOOblI He Obifo cnonsaHus / obpylueHus
ckrnoHa (Hanpumep, yaaneHne HaHOCOB U3 CIIoeB C HeBOoMbLLUMM YKITOHOM)

4) AHanus ctabunbHocTu pycna u 6epera

5) AHanua onacHocTM U puckoB (Hanpumep, GnokMpoBka BoA03abOPHBLIX
COOpPYXXEHWI), BKINOYas nNnaH AeACTBUMA B Ype3BbIYalNHOW cuTyaumm

6) PerynsipHoe namepeHme n MOHUTOPUHI

YBenuueHne  3aTtonneHus K
3aUneHns Bbllle MO TEYEHWIo
(13-3a  yBenuyeHMs  ypoBHS
BOAOXPaHUNMLLA U MOBbILLEHUS
NAOTUHBI)

1) KonnyectBeHHas oLeHKa / BblYUCTIEHe cTeneHu 3aTonneHns

2) TwarenbHoe M3y4yeHue couuanbHOro U 3KONOrM4eckoro BO3AevcTBuA n
NPEeBEHTUBHbLIX Mep (KOMMNeHcaums, nepecerneHne, BOCCTaHOBIEHWE)

3) KonnuyectBeHHas oLieHKa / BbluMCIIeHWe 3anneHns BoAoXpaHunuia

4) N3yyeHune n paspaboTka NpaBun 1 cLeHapyeB aKcnnyaTaumm

5) AHanu3 onacHoCTU 1 PUCKOB (Hanpumep, NOCNeACTBMSA NPOPbLIBa MNAOTUHBI),
BKItOYas NnaH AecTBUA B Ype3Bbl4aNHOM cuTyaumm

6) PaspaboTka W uMcMonHeHWe KOMMMEKCHOW MNporpamMbl YnpaBreHus
HaHocamu (BKkno4Yas nnaH obpaboTku BogocOopa W ynpaBrneHUs pekon u
Mepbl N0 MUHUMU3aLIMK NPUTOKA HAHOCOB)

Okonornyeckue 1 coumanbHoe
BO3A€elicTBYE, 3arpsisHeHve,
3aTpyaHeHUss M GecrnokorcTBO

(BO BpeEMS Cyxoro /
rMapOMeXaHUYeckoro
[Hoyrny6nexws, OBWKEHWs!

TPY30BUKOB, MEPEBO3KM XKIKM,
yAarneHust HAaHOCOB M HEKOTOPbIX
Opyrux mep)

1) MeponpuaTis no AHoyrny6neHuio u BbIrpy3ke He [OMKHbI MelaTb
BOAOCHaBXeHMIo 1 OpoLLEeHUto, Have Heobxoanmo obecneyunTb Hagnexaiime
anbTepHaTuBbI

2) PaboTta gomkHa NpPOBOAUTLCA cCUCTeMaTUYecku, C perynspHon ybopkoMn,
pa3bpbI3rMBaHNeM BoAbl, PEMOHTOM 06bekTa 1 Npoe3aHoro NyTu

3) Heobxogumo cTporo TpeboBaTb MPOBEAEHUS OYMCTKM NIoWagku 1
noafepXaHust YMCTOTbl, YTOObl ObINO MeHbLUe BWU3yanbHOro BO3AEWCTBUSA
paboT no AHoyrny6nexHuto 1 yaaneHuto HaHOCoB

4) O6opynoBaH/e W aBTOTPAHCMOPTHbIE CPEACTB, MUCMoMb3yemble ANs
nepeBO3kN yAaneHHbIX HaHOCOB, AOMKHbI COOTBETCTBOBATL YCTAHOBMEHHbLIM
HopmMaM BbIGpOCOB, Hanpumep, wuMmeTb CepTudukar 3KoOMoOrMyeckomn
6e3onacHocTu

5) Cnegyet wusberaTb Lyma (oT obopydoBaHWsi U NepeBO3KW), a Takke
ncnonb3oBaTb dKonornyeckn 6easpeaHoe obopyaoBaHue

6) [IBMxXeHne rpy3oBMKOB He AOIMKHO HapyLuaTb 0bblYHOE ABMKEHNE

7) Cnenyet obecneynTb 3almUTy BOOHOW XU3HU

8) [omkeH BbITb KOHKPETHBIV MaH Mo BOCCTaHOBIIEHUIO OKpYXatoLLeln cpeapl
9) CnenyeT no3aboTutbcsa 06 oxpaHe 300poBbs U HGesonacHocTN pabounx
10) CnepyeT Hapnexawwum o6pasoM OLEHWTb BO3AEWCTBME WCTOLLEHUS
BOJOXPaHUMULLA, HanpuMep, Ha AvKyio nNpupoay

11) PerynsipHblii MOHUTOPUHI MEpPONpPUATUIA NO AHOYINY6reHnIo U BbIrpy3ke
ana obecneveHns addeKTUBHOrO cobniofeHns Bcex NpenyCcMOTPEHHbIX
yCroBui

12) KomnnekcHas oueHka COLManbHOrO WM 3KONOrM4eckoro BO3AEWCTBUSA W
nnaH AencTeumn

Yrposa 6e3onacHocTm 7
CTabunbHOCTN COOPYXeHWiA (13-
3a yBenuyeHus YPOBHS
BOAOXPaHUNMLLA U MOBbILLEHUS
NNOTUHBI)

1) eTanbHblii aHan3 cTabunbHOCTU (BbIYMUCNIEHNS) NAOTUH U Hacbinen npu
N3MEHEHUN MMapaBnMYecKon Harpyskm

2) Bbibop Gonee 6GesonacHbiXx METOAOB, HanpuMmep, NpeaoxpaHUTerNbHbIe
BOpOTa A5 NOBbILLIEHWS NIIOTUHBbI

3) AHanu3 onacHoOCTU 1 PUCKOB (Hanpumep, NocneacTBMSA NpopbiBa NMOTUHBI),
BKIoYagd nraH encTBui B YpesBblYanHoM cutyaumm

Mapaenuyeckas,

reoTexHuyeckas "
reonornyeckas 6esonacHocTb U
nocneacTaus (n3-3a

OOMNONMHNUTENBHBIX BHEPYCMOBbIX
BOJOXPaHWIMLL)

1) KomnnekcHoe nccnefoBaHve 1 aHanu3 onacHOCTEN U PUCKOB, CBA3AHHBIX C
[OMNONMHUTENBHBIMU BOJOEMaMW, OTBOAOM MOTOKa U NOTEPSIMU

2) KomnnekcHoe reoTexHUYeckoe W reofiormyeckoe uccnefgoBaHue Ans
OLEHKM LienecoobpasHoCTh Mepbl

3) AHanu13 onacHoOCTU 1 PUCKOB (Hanpumep, NocneacTBMSA NPopbIBa NOTHHBI),
BKItOMas NnaH AeCcTBUMA B Ype3Bbl4aiHOWM CUTyaLumn
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1) Hapgnexallee, Gonee nonHoe uccriefloBaHve, NpUHUMasi BO BHUMaHue
HEeU3BECTHOE KayecTBO W COCTOsIHME HAHOCOB, B 4acTHOCTM Ha 6Gonee
rnyGoKoM YpOBHE HaHOCOB B BOAOXPaHWMMLLE, TakK Kak OHW MOryT ObiTb
3arpsA3HEHHLIMU UMK YNIOTHEHHBIMM

2) Hagnexalyas oueHka nonesHbix 06beMOB HAaHOCOB, BKIoYasi perynsipHoe
Hanuuve B Gyayliem (T.e. Haanexallee WccredoBaHWe LienecoobpasHocTy
KayectBo " KOJMYECTBO | BapMaHTOB yTUNM3aLMM HAHOCOB)

HaHOCOB, notepu BoAbl, | 3) KomnnekcHbIl aHanu3 u oueHka noTpeGHOCTWM B BoAe ANS BapuWaHTOB

yaaneHve (cBA3aHHOE C | yTUnusaumm HaHOCOB (HampuMep, Af1s1 BOCCTaHOBIMEHWS OKpY>KatoLLeit cpeapl,

yTunuaaumei HaHOCoB) npousBoAcTBa [06aBkM [Ansi BEpPXHEro Crosi MOYBbl, CTPOUTESNIbHBLIX
mMaTtepuarnos)

4) KomnnekcHble wWccnegoBaHus Ans  Hagnexallero  MnaHMpoBaHwus,
NPOEKTUPOBaHNSA W OCYLLIECTBIEHWUS NEpPeBO3KW, yaaneHus u nepepaboTku
yAarneHHbIX HaHOCoB

5) AHanus onacHOCTW W PUCKOB, BKMNoYasi NnaH AeicTBUA B Ype3BblYaHON
cutyauum

4.3 Bknapg B npuHuunel Hekcyc n Llenu yctonumnsoro passutus (LIYP)

®dyHkumm TMIY HenocpeAcTBeHHbIM 00pa3oM CBsi3aHbl C BOOHOW, NMPOOOBOSIbCTBEHHOW U
3HepreTnyeckon 6Ge3onacHOCTblo. ITU (PYHKUMM CBA3a@HblI C YCnyramuM SKOCUCTEMbl B
mMacwTabe GaccemHa W [OMKHbI  YYMTbIBaTb  COLMANbHO-3KOHOMUYECKME  aCMeKThbl.
CneposartenbHo, noaxoa Hekcyc «Bofa — NpogoBONbCTBUE — SHEPTUA + OKpYXKatoLas cpega»
(WFEE) cnepyeT paccmaTpuBaTb Kak HEOTbEMIMEMYH 4YacTb YCTOMYMBOrO YynpasreHus
rMapoys3riom.

Bopga - npogoBonbcTBUE — Akocucrtema - knumar (EC) MpouBeTaHue — 6e30NacHOCTb
3Heprus (WFE) (PS)

CenbcKoe X035IMCTBO BuopasHoobpasue u WHaycTpuanusaums / passutue
akonorua
OkpyxatoLas cpeaa
KauecTBO BOABLI 1 NOYBbLI
Bri6pocbl CO2

F'mapoaHepreTuka
BoaocHabxeHue
AkBakKynbTypa

Bopb6a ¢ HaBogHEeHUsAMKN
YnpaBneHnue 3emenbHbIMU
pecypcamu
OTAbIX U TYypU3m
OGLiecTBeHHOe 34paBOOXPaHeHue

CouunanbHo-3KOHOMUYeCKne
BbIFOAbI (ANs HaceneHns n
3KOHOMUKM)

‘ Jkonoruyeckue Bbiroabl (Ans

HaceneHus v NNaHeTsl)
[ CouuanbHbie BbIrogb! (Ans 1

HaceneHus u 6esonacHocTy)

[ COlllﬂaanaﬂ, 3KOHOMMYEeCKas, IKonorn4vyeckas yCTOVIHMBOCTb J

PucyHok 4-1 Modxod Hekcyc WFEE ¢ pacwupeHHbIM nodxodom K yecmoliqusocmu e0doxpaHunuua

Bce npepnaraemble Mepbl M BMellaTenbCTBa MO  YIyyleHWO nofnoxeHus TMIY
HenocpeacTBEHHO WM KOCBEHHO crnocobcTByoT Llenam yctonumsoro passutus (LIYP). 310
cregyeT NPUHATb BO BHYMaHWe Npv NpoBeAeHnn OLeHKN NX OCYLLEeCTBUMOCTY 1 BO3AENCTBUS.
Mbl nonbiTanucek onucatb B3aMMocBa3b Mexay Hekcyc n LIYP uyepes mepsbl, cBA3aHHblEe C
ycTondmBbIM ynpasneHvem TMIY, B Buge gnarpammel, n3obpaxeHHon Ha PucyHok 4-2. Ewe
OAMH BaXHbIA acnekT, KacawlWhAcs yCcTomumBoro ynpasneHus TMIY — ynpaeneHve B
mMacwTabe 6accenna. [lomkHa 6bITb Haanexatlas cBa3b MEXAy TEXHUYECKON YacTbio Hekcyc
N 4acTbio NO YMPaBMEHUIO KaK Ba>KHEWLINA KPUTEPWUWA YCTOMYMBOCTM. ITO O3HAYaeT, 4To
YCTOMYMBOE YMNPaBIiEHNE CBSA3AHO C «KOMMJIEKCHBbIM YMpaBfeHNEM peyHbiM GaccernHoM C
yyacTueM 3auHTepecoBaHHbIX cTOpoH» (IPRBM). 3T1o kpaTko nsobpaxeHo Ha PucyHok 4-3.
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Interventions -
All ecosystem services are
Dams, weirs, embankments connected to the Nexus

Reservoirs, collectors and the proposed
Ecosystem Services measures contribute to the
Water supply/irrigation canals, achievement of the SDGs!

Agriculture/aquaculture connection channels

Hycroponer [ Measwes | s
Inland shipping Sediment management, beneficial ) ‘%’- 21

reuse
Catchment and river management
Ground water recharge

Optimal reservoir/canal operation

Recreation and tourism : - 5
Optimal agricultural practices and
methods
Monitoring, information and
forecasting systems, R&D
Integrated and participatory
management

PucyHok 4-2 Ces3b mexdy Hekcyc u LJYP 4yepe3 Mepbl U emMewamernscmea: npuMeHsemcs K ycmou4usomy
ynpasnexuro TMI'Y

Technical/thematic part of : - G
River basin management overnance part
the Nexus 9 of the Nexus

Integrated Participatory
Water use/ river-basin functions Water governance and management

Agriculture
Hydropower
Drinking water supply

Multipurpose, Interstate, federal, regional and
multidisciplinary local authorities

Flood control

Water users and stakeholders

Technical support units and

departments, academic and

BT Public, private research institutes, think-tanks

Inland transport
Aquaculture
Ecology

Tourism and recreation communities

PucyHok 4-3 KomrinekcHoe ynpasneHue pedHbiM bacceliHoM C y4acmueM 3auHmepecosaHHbIX CIMOPOH
(IPRBM): saxHeliwul kpumeput ycmoutiyusocmu (ymecmeH 0ns TMITY)

4.4 OrpaHn4eHns n CRNOXHOCTU

ECcTb Heckonbko CMOXHOCTEW, YCMOBUA U OrPaHUYEHUN, CBA3aHHbIX C pelleHnem npobnem
3auneHus, a Takke yTunusauum yaaneHHblx HaHocoB. Kak nwobon gpyron rmgpoysen, TMIY
MOXET MMEeTb OTAESIbHbIE OrPaHUYEHMNS U CITOXKHOCTU. QT acnekTbl crneayeT n3yymTb eLle Ha
npefaBapuTenbsHOM 3Tane onpegeneHus obbema npoekta. B obuiem, orpaHuueHuss u
CMNOXHOCTU MOXHO pasfenuTb Ha: (i) dusnyeckue; (i) coumanbHble n akonorudeckue; (iii)
3KOHOMMYECKME; (iv) topugndeckne n npoyne.

4.41 Pusmyeckme orpaHM4eH1A U CNOXHOCTU

HekoTopble BO3MOXHbIe (hn3N4eCckne orpaHUyeHunst U CrIoXKHOCTH:

e CTeneHb U cepbe3HOCTb Npobrnem (Hanpumep, o6beM HaHOCOB, MacLiTab OTMOXeHMUSA
HaHOCOB, KONNYECTBO OTMOXEHHbIX HAHOCOB)

e CocTOosIHME OTMOXEHHbIX HAHOCOB (HaNpUMep, O4YeHb NIIOTHbIE HAHOCHI YAANATCSA TPYAHO)

o [MpooomMKNTENBHOCTbL, CPOKM NOJTyYEHUS pa3peLleHmin, HOPMATUBHbLIE CPOKM

e Hanuune npocTpaHCTBa W MNepegoBON TEXHONMOrUMM AN OOBLEKTOB MO yOaneHuio U
BTOpPUYHOM NepepaboTke

e OrtcyTtcTBME OTpacnen anga nepepaboTku, obpaboTkm u yTunmsaumm (B 4acTHOCTU, B
Onmanexawmx panoHax)
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e Henogxogswmin pasMep W XapaKTEPUCTUKU COOPYXEHUA W BOAOXPaHMnuWa Ansg
peanusaumm HeKOTOpbIX Mep (HanpyvmMep, NOBbLILIEHWUS NAOTWHbI)

e Henogxogswme rmaponorMyeckMe, reonornyeckne u reoTexHu4eckne ycnosus ans
peanu3aunm HEKOTOpbIX Mep (Hanpumep, BHEPYCNOBLIE BOAOXPaHUNULLA)

e [locTynHOCTb (TpaHCcnopT, MHPACTPYKTypa) U NOrMcTuKa npoekTa

e OrTcyTtcTBME pbIHKA W/WNWM NepeHacbileHne npogykramu, npegnonaraembiMyM  Ans
peanu3aunm B Ka4ecTBe BTOPUYHOIO Cbipbs (Hanpumep, CTPOUTENbHbIE KMPNu4m)

e  OrpaHuyeHus no yTunusaumm us-3a CTaHAaApTOB NPOOYKTOB

e byayuwasa gerpagauns n HebnaronpuaTHble M3MEHEHMS (HanpuMep, CHUXKEeHWe MpUToka
WM poCT 3pO3nM WK3-3a Jderpajaumm BepxHero Bogocbopa v nNPoOBOAMMBIX Tam
BMELLATENbCTB)

4.4.2 CouuanbHble U 3KONOrmM4yeckue orpaHNy4eHust U CII0XKHOCTU

HekoTopble BO3MOXHbIE coumanbHble U 3KOMOrMYEeCcKne orpaHNYEeHUs U CIIOXKHOCTU

e Bospgencrteue n puckn ang HaceneHus (6esonacHoCTb, PyHKUMOHANbHbLIE BO3MOXHOCTH)
MW 3KOMOrMM BCNEACTBME KPYMNHbIX BMeLaTenbCTB WM M3MEHeHWW (Hanpumep, Ans
drepmepoB, pbibakoB U OPYIMX XUTENEN)

e ConpoTuBreHne 1 HEroTOBHOCTb HaceneHus K HOBOBBEAEHVAM U BMeLlaTenbCTBam

e 3arpsisHeHue (Bo3gyx, Boaa, LUym)

e 3arpsi3HeHHble U HeKavyeCTBEHHbIE HaHOChI

4.4.3 OKOHOMUYECKNE OrpaHNYEeHUA U CIIOXKHOCTHU

HekoTopble BO3MOXHbIE 93KOHOMWUYECKME OrpaHUYEHUs U CITIOXHOCTH:

e Hanunuve uHBECTUUMA M TFOTOBHOCTb WMHBECTOPOB (Hampumep, YacTHbIX WHBECTOPOB,
OOHOPOB)

e OrpaHuyeHue BrogxeTa (Hanpumep, B crlyYae rocy4apCTBEHHbIX OpraHoB)

e HeonpegeneHHOCTb 3KOHOMUYECKON XU3HECNOCOBHOCTU 1 0B6OCHOBaHUS

e OuHaHCOBble pUCKM (NOTEPS MIMU CHWXKEHUSI BbIrOA, HanpuMep, M3-3a BO3MOXHbIX
ypes3BblYalHbIX CUTyauUWWA, PUCKOB, OTpULATENbHbIX pPe3ynbTaToB, 3KOHOMMWYECKON
HecTabunbHOCTH)

4.4.4 IOpuanyeckme n npoyMe orpaHUYEHUNA U CNOXHOCTHU

HekoTopble BO3MOXHbIE topuanyeckne n npoymne orpaHu4eHns 1 CroXHOCTH:

e [IpaBoBble acneKTbl N HOPMbl KOHKPETHbIX CTPaH, B 4aCTHOCTW Kacawwmecs yaaneHus
HaHOCOB M yTunmusauuu (39TM Mepbl MOXHO paccMmaTtpuBaTb Kak rOpHOpPYyAHble
MeponpusaTUS U BMeLLaTenbCcTBa)

o [lpuoputeTbl M MWHTEPECHl 3aUHTEPECOBaHHbLIX CTOPOH (rMOPO3IHEPrus, wuppuraums,
BOAoCHabXeHue, 3almTta OT NaBOAKOB)

e CrTporoe perynupoBaHve, Hanpumep, NpaBuo 3KCNyaTaumMm Bo4OXpaHMmLLa

e HenpuHATME MHHOBALMOHHOIO NOAXoAa U TEXHONOMnM

e TpaHcrpaHu4Hble Cnopbl

e [lonuTnyeckas Bons

e PasHuua B BOCMPUATUMN CPOYHOCTH, T.€. «A NOHAN» = «Hnyero He npegnpuHUMaTby

4.5 3aknyeHue

B panHom [naBe wMbl BKpaTule onucanyM acnekTbl, Kacawolmecs OCyLLeCTBUMOCTU W
BO3OENCTBUA npefnaraeMblX Mep Ans pelweHus npobrnem 3auneHuss Ha TMIY. Mebl
nonbITanncb ONUcaTb pe3ynbTaTbl 3KCMPECC-OLEHKM OCYLLLECTBUMOCTM U BO3AENCTBUS. JTO
MOXET CTaTb OTMNPaBHOM TOYKOW ANs NPOBEAEHMS KOMMIEKCHOM OLEHKM, 0COBEeHHO korpa
OyneT Gonblue SICHOCTU, M ByayT M3BECTHbI NMPeAnoYTeEHMs No npegnaraembiM mepam. Mol
TakKke onucanu BO3MOXHble NPEeBEHTUBHbIE Mepbl U YCOBUS, KOTOPble criealyeT BbIMOMHATb,
YTOObI CMAMYMTL / MMHUMU3NPOBATb OTpULUATENbHLIE NOCNEACTBUS 3T Mep. bonee Toro, Mbl
nonbiTanucb onpeaennte B3ammocBA3b ¢ Hekcyc (Ha ocHoe dyHkuun TMIY) n Llensmn
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YCTOMYMBOrO pasBUTMS Yepe3 npegnaraeMble Mepbl M BMellaTenbcTBa, YTOObI
NPOOEMOHCTPMPOBaTh MX BKMag B Kputepum yctomumBocTu. Kpome TOro, Mbl 3aTpOHymnu
HeobOXOAMMOCTb KOMIMMEKCHOro ynpaeneHmss 6accermHOM C yyYyacTMeM 3anHTepeCcOBaHHbIX
CTOPOH Kak KpUTepusi ycTom4nBocTu, npumeHumoro k TMIY. HakoHel, Mbl BKkpaTLie onucanu
HECKOMNbKO OrpaHUYEeHMUI U CIIOXKHOCTEN, KOTOPbIE HYXXHO YYMTbIBaTb U Haanexaluum obpasom
pelaTb nNpu oT6ope 1 AanbHENLEN OLeHKe Mep.
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5 MupoBasi npakTuka 1 npuMepbl

5.1 BeseneHune

MpeacraBneHMe MUPOBOrO OMbiTa HEe BXOAUT B paMK/ JAHHOrO 3afaHusa. TeM He MeHee, Mbl
BKITOYUNUN HECKOSBKO MPUMEPOB 1 MaTepuarnos, KOTOpble MOTryT BbITb YMECTHbI AN peLLeHns
npobnem 3annexHns Ha TMI'Y.

YnpaBneHve HaHoCaMu B BOAOXPaHUIULLE — CMOXHbIA npouecc, 0CobeHHo Ansa 6onblumx
BOLOXPaHWMWLL, BBUAY TEXHUYECKNX, IKOHOMUYECKMX, IKOJTOTMYECKMX TpeboBaHWI, BONPOCOB
6e3onacHoOCTW, a Takke HPUAMYECKMX OrpaHMYEHU B HEKOTOPbLIX cry4vasix (B 4aCTHOCTH,
KacaeTca yAaneHuss HaHOCOB M WX yTunusauun). 3avneHne BOAOXPaHUMULL — MUpoBas
npo6nema. MHorue rogbl 1 gecaTuneTusa 6e3aencTBUs U/MNN OLEHKN yCyrybunu cutyaumio n
npuBenu K ToMy, 4To Gornblume 06 beMbl HAHOCOB OTPaXakTCHA Ha CTPYKTYPHOWN LIENIOCTHOCTHU
uwwvnn  pabote  NMOTUH, BoAOXpaHunu,  (Bknw4vass  notepto obbema)  wunu
rMAPO3NEKTPOCTaHUMIA. Mbl BKITHOUMAM HEKOTOPbBIE MPUMEPHI MPOEKTOB MO yAarneHMio HaHOCOB,
He TONbKO MO BOAOXPaHWNMLLAM W KaHanam, 4Tobbl NMPOAEMOHCTPUMPOBaTb TEXHUYECKYIO
BO3MOXHOCTb yAaneHusl HaHOCOB, HamnpuMep, [AHOYINyOneHusi, KOTopoe MOXeT ObiTb
uenecoobpasHo ana TMIY, npuHumasi BO BHUMaHue 605bLon maclwitab 3amneHums.

Kpome TOro, Mbl BKMOYUAN HEKOTOPbIE MPUMEPbl yTunM3auun HaHocoB. ocKonbKy He Bce
npuMepbl YyNpaBreHns HaHOCaMu B BOOOXPaHUNULLE BKIOYaOT obpaboTky M yTunmnsaumio
HaHOCOB (BBWMAY PasNU4HbIX YCMOBUM W OrpaHWYeHWn, B TOM 4ucne 6e30nmacHOCTM W
3aKoHOoAaTenbCTBa B HEKOTOPbIX CTpaHax), Mbl paccMoTpenu npumepbl 06paboTkn wu
yTUNM3aumMm HaHOCOB, BHE 3aBMCUMOCTM OT TOro, OTHOCATCS NN HAaHOChl K BOAOXPaHUNMLLLAM
unu pekam, osepam W nNpubpexHbiM 30HaM. [lo BcemMy Mupy eCTb OMbIT 0BpaboTkn K
yTunusaumm HaHocoB. MMpPOBOW ONbIT M NPaKTVMKa NOKa3biBAOT, YTO YTUNM3aLMSA HAHOCOB (B
YaCTHOCTU, MSATKUX W/MNN 3arpsi3HeHHbIX) YacTo TpebyeT n3yyeHust BO3MOXHOCTU OYUCTKN (B
YaCTHOCTW, ANS FEOTEXHUYECKOro MPUMEHEHUS) U MNWUIOTHOTO MPUMEHEHUs A0 Havana
hakTnyeckon peanusaumun. Taknum obpasom, MOryT ObITb NOME3HbI CYLLECTBYHOLME NPUMEpDI
onbiTa 1 NPaKTUKM NO TakMM MUIMOTHBLIM NPOEKTaM.

BHe 3aBMCMMOCTM OT TOro, 4TO MWUpPOBasi MPaKTUKA W OMbIT AAT OYEHb MOME3HYH
MHGOPMaLMIO N MOEN, KOTOPbIE MOXHO afanTUpPOBaTb, HYXXHO MOAYEPKHYTb, YTO MOAXOA K
peLleHnto NpodneM 3auneHns U NoTeHuuany yTunmMsauum OOofkeH ObiTb crneuunanbHbiM U
uenecoobpasHbiM C TEXHUYECKOMW, couuarnbHOW, SKOHOMUYECKOM W 3KOSIOrMYECKOM TOYKM
3peHusa ang ycnosun TMIY.

5.2 PelueHne npobnem 3anneHns B BOAOXpPaHUNULLLAX

EcTb Heckonbko pykoBOACTB M MOCOOMIM C onncaHvem MOAXOAOB M METOAOB, KacaloLmnxcs
npobnem 3aunexHus B BogoxpaHnnuwax. OgHo 13 nocnegHux pyKoBoACTB BKMOYaeT nocobue,
HanucaHHoe Hamu (Tvpu n gp., 2019) B pamkax porpammbl BOCCTAHOBMEHUSA U YITyULLEHNS
nnotuH B WHaoum. Cxematunyeckue wmsobpaxeHue Mmep, npouenyp M WHCTPYMEHTOB Ais
pelweHns npobrnem 3awneHusa npeacTtaBneHo Ha PucyHok 5-1. B cxeme Takke ykasaHbl
COOTBETCTBYIOLUME MaBbl 1 pasgensl nocobus (umeetcsa B ceobogHom goctyne). PucyHok 5-2
AaeT npeAcTaBneHve 0 BapuaHTax U cTpaTeryax ynpaeneHus HaHocamu. 3geck npuBoasTcs
KpaTKmMe onucaHus HEKOTOPbIX NPMMEPOB U3 APYrMX CTpaH Mo peLleHuto npobrnem 3anneHuns
(60NbLIMHCTBO NPMMEpPOB adanTMpoBaHbl U3 nocobus). NMocobue (Mmpu n gp., 2019) BkntovaeT
Gonblue cny4yaes M NPMMEPOB.
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Handling Sediment-Induced Problems in Reservoirs

Agsessment of Sediment-Induced Problems
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Designing & Implementing Sediment Management Program

PucyHok 5-1 Cxemamudyeckoe u306paxeHue Mep U UHCmpyMeHmoe Onsi peweHusi npobrieM 3auneHus 8

godoxpaHunuwgax (lupu u dp., 2019)
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Check Dams

Sedlment

|Reduce Sediment Yield | pass-through

|Route Sediments [ |

| Remove or Redlstrlbutel
 Adaptive St 1 .

PucyHok 5-2 BapuaHmasi U cmpameauu peweHus npobrem 3auneHus e sodoxpaHunuwax (PaHdn u dp., 2019)

5.2.1 BopoxpaHunuue LLnmaHb (TanBaHb)

BopoxpaHunuue LWnmaHb HaxoguTca nocepeguHe p. OaxaHb B TanBaHe. [noTuHa Obina
BBeeHa B akcnnyaTaumto B 1963 rogy. Beicota nnotuHel — 133 m, gnuHa no rpebHo — 360 m.
MpoekTHbIN 06bem BogoxpaHunmwa — 309 mriH. M® npyv  MakcMmanbHOM  YPOBHE
BoAoOXpaHunuwa (245 m), Npu 9TOM NPOEKTHBIN aKTUBHLIV 06beM paBeH NpUMepHO 252 MIH.
m3. MpoTsPKEHHOCTL BoJoxpaHunuwa — 16,5 kM, nnowaae nosepxHoctn — 8,0 km2 (npu HITY).
BogoxpaHunuiie nmeeT o4yeHb O0MblLUIOE 3HAaYeHUe, YYnTbIBasi, YTO OHO UCMONb3YeTCca A1
HECKONbKMX  Lernen, T.e. MNPOW3BOACTBO 3MEKTPO3HEpPrun, uppurauus, ropoackoe
BoAoOCHabeHue, 3alumTa oT NOBOAKOB, a Takke Ansi oTAblxa. bonblWMHCTBO NpeaCcTaBNeHHbIX
3[ecb cBeaeHui, hakToB 1 LMdp OCHOBaHO Ha HepasHen nybnukaumm Nan n By (2018). 3ToT
npMMep nokKasbiBaeT, YTO MMOTUHHbIE COOPYXXEHUSI MOTYT ObiTb M3MEHEHbI B COYMETaHUU C
HECKOMNbKUMM BapuaHTamMu yrnpasneHnss HaHocaMu Ansg peLleHnst npobnemMbl 3anneHus.

a) Mpobnema 3auneHna BogoxpaHunumila

o CKoOpoCTb 3auneHusi, Habrnogaemas B TedeHne nocnegHux Apaguarty neT, nokasbiBaeT
bonee BbICOKME 3HAYEHMS, YeM ObINO NPeayCMOTPEHO MpU MPOEKTUPOBaHWMW. [NaBHON
MPUYMHON CTan COBOKYMHbIN 3(PdEKT ABYX Ype3BblHaHbIX COObITUIA, @ MUMEHHO TandyHa
B 1996 rogy v semnetpsiceHusa B 1999 roay.

e B pesynbTate 3emnertpsacenuns 1999 roga yBenuumnocb YMCro OnomnsHen, U ycununacbh
3p03UsA NOBEPXHOCTU.

e B BepxHux yvactkax 6bino 6onee 100 4ekoBbIX BanoB (EMKOCTb HAKOMMEHUS HAHOCOB
okorno 35 mnH. m3). Bce aTu YekoBble Baribl ObINM NMOMHOCTbLIO 3anofHeHbl nocne TandyHa
B 1996 rogy. Tonbko BO BpeMs TandyHa B BogoxpaHunuLle Obiro nepeHeceHo okorno 8,7
MITH. M3 HaHOCOB.

e YpoBeHb pycna Bo3are MroTUHbI YBENMYUCA NpUMepHo Ha 25 M 3a nepuopg ¢ 1964 roga
no 2005 rog, n BoAdoxpaHunuwe notepsno okono 35% ceoero obbema (cornacHo
HabniogeHusm 2009 roga).
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o KpynHO3epHUCTbIE HAHOCHI OCeaatloT B BEPXHEN YacTu, 00pasys aenbTy. Menko3epHUcTbie
HaHOCbI NepeaBuUralTcsa K MAOTUHE, rMaBHbIM 06pa3oM, M3-3a NMOTHOIO MOTOKa BO3Me
pycna. MyTHbI Crniov NosSBRASiIETCS Ha MOBEPXHOCTM TOSbKO NPY O4YE€Hb OOMNbLLIOM TandyHe.

o bBonbwon tandyH B 2004 rogy npusen K HapyLleHUo BogocHabxeHus Ha 18 gHen, 4to
3aTpoHyno 6onee ogHOro MuUNNUoHa 4yernosek. bonee Toro, cornacHo AaHHbIM, TanudgyH
npuHec okono 27,9 MiH. M3 HAHOCOB B BOAOXPaHWUMMLLE, YTO NPMBESIO K NOTEPE NPUMEPHO
11% emKoCTM BogOXpaHUnmLLa.

e [locne atux coObiTMi ObINMM MpPOBEAEHbl pPa3fnu4Hble WUCCNEeAOoBaHWS MO YNpaBreHUo
HaHocamK, 1 BbiNM NPeaoXeHbl Pa3nUYHbIE BapuaHTbl pelleHnss Npobnem 3auneHus.
OaovH 13 3TMX BapuaHTOB, KOTOPbI Obl BKAKYEH B OONFOCPOYHYK CTpaTteruno
yrnpaBneHnsi HAaHOCaMu — 3TO OOXOAHON TOHHENb AN HaHOCOB.

b) Mepbl ynpaBneHusi HaHocamMu

e Ha BogoxpaHunuuwie ©6bIN TOMbKO BOAOCHMB ANA cbpoca MaBOAKOBLIX BOA C
MaKcumarbHOM NponyckHol cnocobHocTbio 11 400 m3/cek. [lononHUTENbHBIN BOAOBbIMYCK
Ons 0TBOAA MaBofKa C NpornyckHou cnocobHocTbio 2 400 m3/cek Gbin noctpoeH B 1984
roay.

e [lpyrne 0GBbEKTbl, KOTOPbIe ODBIMHO MCMONbB3YHTCA AN BbiMyCka HAHOCOB: Bogo3abop
3NEKTPOCTaHUUN, BOAOBbINYCK MOCTOSIHHOIrO kaHana n Bogo3abop LWnmMaHb (cM. PucyHok
5-3).

e C 2006 roga 6bIMO NpPOBEAEHO HECKONbKO MEPONPUATUA MO  WU3MEHEHWUIO U
BOCCT@HOBMEHNIO OOBLEKTOB ANs YBENMYEeHUs MNPOMYyCKHOW CrOCOBHOCTU MO BbIMYCKY
HaHOCOB, Hanpumep, BOCCTaHOBIIEHNE BOAOBbINYCKa NOCTOSAHHOIO kaHarna, MoTOMY YTO OH
ObIn 3acopeH, n3MeHeHre Bogo3abopa 3NeKkTpoCcTaHumMmn, YTobbl OAMH U3 ABYX HAMOPHbIX
BOLOBOAOB MCMOMNb30BaNCs WCKMYUTENBHO A9 CMblBa HAHOCOB (4TO MO3BONUIIO
YBENMUYNTB NPOMYCKHYH0 crnocobHocTb NpombiBaHus ¢ 137 o 380 m3/cek), kKak Moka3aHo Ha
PucyHok 5-4

e B kauvecTtBe crnegytowero atana crpaTerMm ynpasrneHus HaHocamu 6binv NpeanoXeHbl
HoBble 0b6xoAdHble TOHHenu. BbinnM nNpoBeAeHbl KOMMMEKCHble uccneaoBaHus, 4Tobbl
OLEHUTb TEeXHUYECKYH0, OKOHOMUYECKYID W 3KONOTMYECKyl OCYLLEeCTBUMOCTb U
BosgencTeme. PucyHok 5-5 paeT npeactaBneHue o pyHKUuMAX n pabote obxogHoro
ToHHens. MNogpobHoe nccrnegoBaHne Ha OCHOBE MOLENMPOBaHMSA onucaHo B pabote Jlain
n By (2018).

e Kpome TOro, ectb CWUCTEMa MOHUTOPUHIA B pPEXUME peanbHOro BpPEMEHW Ars
YCTaHOBMNEHUSA MYTHOrO MOTOKa B BOAOXPaHWMMLLE, KOTopasi MO3BONSET NPOMbIBaTb €rO,
OTKpblBas 3aTBOP B MNOAXOAAWMA MOMEHT. MeTog wm3MepeHuss HasbiBaeTcs
«pecbnektomeTpusa Bo BpemeHHon obnactu» (TDR) ana aBTomatnyeckoro MOHUTOPUHra
KOHUEHTpauun B3BELLUEeHHbIX HAHOCOB Mo Bcel rMybuHe (paboTaeT Ha COMHeYHON
3Heprum). ATOT MeTo, onucaH B pabote Mipu n gp. (2019).

e CucTtembl ynpaBneHms BO4OCOOPOM, NMPOrHO3MPOBAHNS U NOAAEPXKKN peLLEeHWI, KOTopble
O4YeHb NOJE3HbI ANS YCTONYMBOrO YNpaBrieHs BOLOXPAHUIMLLEM, TOXE eCTb.

e PucyHok 5-6 paeT xopolwee npeacTaBneHMe O CYLECTBYHOLWNX W npeanaraembix
BapuaHTax ynpasIieHNsi HAHOCaMU U NX 3PPEKTUBHOCTH.

HekoTopble noaxoasiimne nccnegoBaHms MoxHo Hantu y Liav n gp. (2012) n v n gp. (2016).
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PucyHok 5-3 MecmoHaxoxd0eHue cyuecmesyrowux e0008bIrnycKos, Komopble Mo2ym Obimb UCMOIb308aHbl
0ns eblirycka HaHocoe (kapma Google Earth)

from
modified power
plam penstock

e Power PIan},\

; ',//\ ,}& \ V- Silt Sluice Way
Y ' Modified Segment of
? / \&, No.2 Penstoc!

/, '-‘ . =.No.2 Penstock 3 \

Bottom Outlet

PucyHok 5-4 W3MeHeHHbIl y4acmoKk emopo20 HaropHo20 e000800a, UCMONb3yemo20 Oris MpoMbieaHUs
HaHocos (4epmex crieea, U MpoMbieaHUe HaHOCO8 4Yepe3 U3MEHEHHbIU HarnopHbIl 6000800 u sodocbpoc
(usobpaxkeHue cripasa) 60 spemsi nepesoli onepayuu 8 2013 200y, koada rnpousowesn maligyH (flu u dp., 2022)

In normal times Sand-silt separation

Delivery through siltation pipe equipment

Drrdgin&ho:u

Sand and sediment usable as
¥ construction material is extracted

3 Mud is transferred to the flushing basin

Flushing mud to the river
and estuary by flood

In drought times

Reduce siltation rapidly by dry-digging
- and truck delivery through the tunnel

N

PucyHok 5-5 @yHkyuu u paboma cripoekmuposaHHo20 06x00H020 moHHens (flat, 2017)
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Amuping

PRO sluice FOWER Phart De?wang_omg sediment  Dedging Oredging
penstock silt sluice : u/s from Sum
way ; sluice near dam :
renovation  tunnel reservoir
tunnel
0.15 1.02 0.71 0.64 0.50 0.40 3.42
3.42 (4%) (30%) (21%) (19%) (15%) (12%) .
o 55% 19% 26% 100%

T
Gated sediment sluice tunnels
* FEWS may help optimal gate operation

PucyHok 5-6 Cywecmsyrouwjue u npednasaembie Mepb! yrpasneHus HaHocamu e sodoxparunuuie LLiumaHb u
oxudaemble pesyrbmamsl peanusayuu (npedocmasneHo: [IpkuHH YaHe 5He)

5.2.2 YnpaBneHue HaHocamu B BoaoxpaHunuile Cakyma (AnoHus)

MnotuHa Cakyma — ogHa M3 NMOTWH KackagHon cuctembl B BacceriHe p. TeHpto. eonorus
DacceiHa xapaKkTepuayeTcs kKak xpyrnkad. B cBa3u ¢ aTum copep)kaHne HaHOCOB [OBOSbHO
BbICOKOE, OCOOEHHO B MNaBOAKOBbIM Ce30H. [lnoTuHa npeactaBnaetT cobon GETOHHYH
rPaBUTALMOHHYK MMOTUHY C MPOTSDKEHHOCTbI0 No rpebHio 293,5 M, BeicoTon 1555 M,
ob6bemom BogoxpaHunuwa 1,12 mnH. M3, MnotuHa Gbina noctpoeHa B 1956 rogy. Boga,
ucnonb3dyemasi Ansa BblpaboTkun anektpoaHeprun Ha [AC Cakyma, MOBTOPHO MCMONb3yeTcs
Ons BblpaboTKn anekTpoaHeprum Ha natn FOC, Haxoaswmxca BHM3 Mo TedeHmto (MOC Cakyma
2, I'3C Aknba 1, 2 n 3, N'SC dPyHarnpa), B CeNbCKOM XO3ANCTBE W NPOMBILLAEHHOCTH, Ha
rMOPOTEXHNYECKUX COOPYXEHUAX U ANA NogaepXKaHus HOpMarbHOro CTOKa peku (nuyHoe
coobuweHune ot Vccneposatenbckon nabopatopum Yuracakm J-Power). Komnanus Electric
Power Development Co. Ltd. (EPDC) peanu3oBana nnaH ynpaBneHust HaHocamu Aans
BOLOXpaHWMLa, YToObl CHU3WUTb YPOBEHb 3auUNieHns 0O YPOBHS peyvHoro pycna 1970 roga.
OpfHom 13 NpuYMH peanusauum 3Tux Mep Obina HeobXoaUMOCTb YMEHbLUNTL BO3AENCTBUE OT
NaBoOKOB B BEpPXHEM y4dacTke peku. Yeprtex, m3obpaxeHHbin Ha PucyHke 6 1, paer
npencrtaeneHne o nopxope. Kak BMOHO Ha 4epTexe, BOAOXPaHUNULLE pasferneHo Ha Tpu
yyacTka, a MMEHHO Ha BEepXHWWA, CPedHUN U HWKHUI. PeannsoBaHHbIA MnaH ynpasreHus
HaHOCaMK onmcaH Hke (CM. Takke PucyHok 5-7):

1) [lepeHoc HaHOCOB C MOTOKOM BOAbI B BOOOXPAHUNULLE: CO34aHMe YCNOBUIA AN nepeHoca
HaHOCOB U3 BEPXHErO U CPELAHErO YYaCTKOB B HWXXKHUIM YHACTOK MyTEM CHWXXEHUS YPOBHSI
BOAbl B ManoBOAHbIV Nepuod, Y4ToObl Obl €CTECTBEHHbIA NMOTOK B BEPXHMX y4yacTKax, U
cnocobCcTBOBaTb MEPEHOCY HAHOCOB B  HWXHWIA  yyacTok. OO6bem nepeHoca
orpaHm4mBaeTcs paboynm oObEMOM HMKHErO yyacTka. B rog nepeHocutcs (no oueHke
EPDC) okorno 800 000 m3 (o603Hau4eHo XenTon cTpenkoi Ha PucyHok 5-7). Peanuayetcs
EPDC.

2) TllepeHoC HaHOCOB BHYTpWM BOAOXPaHUNULLA: peanusyeTcsl nytem AHOyrnybneHust wu
BbIFPY3KM HAHOCOB W3 cpefdHEero yyactka B HWKHEM yyacTke B npegenax pabouero
obbema. Llenesoit rogoeoit o6bem — 400 000 M3 (0603Ha4YeHO 3eneHoW CTPenkon Ha
PucyHok 5-7). B kayecTBe OOMNONMHUTENBHOW Mepbl ANS YCKOPEHUS peanu3auuun nrasa,
Takke HadnHaeTcs paboTa no gHOyrnyobneHno B BEPXHEM y4acTKe C LieNeBbiM rO40BbIM
o6bemom 300 000 m3 (0603Ha4YeHO KpacHOW cTpenkoi Ha PucyHok 5-7). 3To meponpusitue
Toxe peanusyetca EPDC.
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3) YpaneHue HAHOCOB M3 BOOOXPaHMMULLA: 3TO BKMNIOYaET yaaneHve necka u rpasus nytem
OHOyrnybrneHns B HMKHEM yvacTke M BbiBO3a 3a Npedesbl BogoxpaHunuwa. PaboTel no
OHOYrNybrneHnto 1 yaaneHuio OCyLEecTBRsATCA dupMaMu Mo peanusaumm necka.
LleneBoii rogoBoi 06bem yganeHHoro matepuana — 400 000 m3. dvpmbl nonyyaoT NpaBo
Ha Ucnonb3oBaHKe Bbl4eprnaHHOro Necka u rpaBusi B KAYeCTBE CTPOUTENBLHOIO MaTepuana
W 4ns apyrux uenewn, Hanpumep, Ans nponssoacTtea 6eToHa, acanbta, NoAroToBKM Nons
ans ronbga, np. MexaHuam gHoyrnybneHus 1 yganeHus nokasaH Ha PucyHok 5-8.

4) Intra-reservoir Transport
(3) Removal from the reservoir (

(earth and sand collection) 8t the upper reach

400 thousand m’/year 300 thousand m’/year

Grab dredger, backhoe barge,

o dredge 3
EPDC, 2 ships; gravel ﬂ

quarrying dealer, 3 ships

Earth and
sand inflow

Present river bed

1

© ope

PucyHok 5-7 YnpaeneHue HaHocamu Ha nniomuHe Cakyma (npedocmaeneHo J-Power)

Dredger in the upper reach for Dredger in the middle reach

intra-reservoir transnort fe— for intra-reservoir transport

PucyHok 5-8 MexaHu3m OHoyanybneHus u ydaneHusi HaHocos (npedocmaeneHo J-Power)

5.2.3 MpombiBaHMe HaHocoB Ha Yamepa-l n Yamepa-ll (MHaus)
HaunoHanbHas rugposHepretTudeckas kopropauusi (NHPC) nposena meponpusTtus no
ynpaBneHnto HaHocamu B ABYX BogoxpaHunuwax. Oba BoOOXpaHMNULLA HaxXoAsiTCA Ha p.
PaBn, nputoke p. MHOoa B ceBepHonm 4yactu UHpouu. Yamepa-l — cpegHee no pasmepy
BOOOXpaHuUnuiule ¢ ob6wmM obbemom 4128 mnH. M3, nogeoaHow nnowagbio 9,5 kM2 ©
NpoTsKEHHOCTbO okono 15 km. O6wasa nnowagb Bogocbopa 4 725 km?. Yamepa-ll —
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HeGonbLUoe BoooxpaHunuLLe ¢ obwmum obbemom 2,25 MIH. M3 1 NPOTSKEHHOCTBLIO oKoro 3,6
kM. CxemaTtnyeckun nnaH ob6omx BOAOXPaHMMML, Noka3aH Ha PucyHok 5-9.
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PucyHok 5-9 Cxemamudeckuli nnaH Yamepa-1 u HYamepa-Il (Jasn u dp., 2016; Google Earth)

[aHHble nokasbiBatoT, YTO 06LLMI 06bEM cokpaTuicsa B 000MX BOAOXPAHUIULLAX, XOTS NoTepu
nonesHoro obbema BCe elle He3HauYUTesbHbl. ATO MOXET ObiTb CBSI3aHO C MPOBEAEHUEM
perynspHbix Mep No ynpaBfeHUo HaHOCaMM, KOTOPbIE ONUCaHbI HUXKE.

a) MNpombiBaHMe HaHOcOB Ha Yamepa-I

MpakTukn ynpaBneHnss HAHOCaMK U OMnepauuoHHble YykasdaHua no Yamepa-l n Yamepa-ll,

npencTtaeneHHble B pabote Oasn un ap. (2016), onucaHbl Huxe:

e U3-3a bonee Gonbworo pasmepa Yamepa-l, npombiBaHMe HAHOCOB OCYLLECTBISETCA
nyTem nMOAAEPXaHMS YPOBHSA BOAOXpaHUNUWA Ha ©Oonee HUM3KOM OTMETKE WU
NCNONb30BaHUSA LOHHbIX OTBEPCTUN (T.e. MPOMblIBAHWE MOA AaBMEHMEM), a He MyTeM
MOHWXEHMSI YPOBHSA BoAbl (Tak Kak OMyCTOLIEHME U TMOBTOPHOE 3arosiHeHue
BOAOXPaHUNULLA 3aHAN0 Gbl HECKOMbLKO AHEN)

e  3kcnnyatauMoHHOE NpaBuIlo BO BPEMS MHOTOBOOHOrO CE30Ha C YY4eTOM ynpaBlieHus
HaHoOCaMU BbIMMSAWT criegyowmm o6pasom:

Reservoir Level

(m + Datum)

1 June to 20 June 757 m

21 June to 31 Aug 753 m
1Sep to 15 Sep 754 m

16 Sep to 30 Sep 754 m to 757 m
1 Oct to 15 Oct 757 m to 760 m

e 37O 3KCMnyaTaUMoHHOE NPaBuo cYuTaeTcs 3PMEKTUBHLIM U ONTUMANbHBIM, MPUHUMAS
BO BHMMaHVe Kak yrnpaBfieHne HaHocaMu, Tak 1 BbIpaboTKy 3/1EKTPOSHEPrMn HECMOTPS Ha
TO, YTO BO BPEMS MHOFOBOZHOIO Ce30Ha NPoOUCXoanT Hebornbluas KpaTkocpoyHas notepst
BbIpaboTKM 3HEepruu, KoTopasi KOMMEHCUMPYeTCs [OSITOCPOYHBIMU  MpeumMyLecTBamm
MepPONPUSATUIA MO YNPaBNeHN0 HaHoCaMU.
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¢ Kpowme Toro, Ha Yamepa-| npoBoanTcs perynspHoe npombiBaHue Yepes YeTbipe 3aTBopa,
pacnorioXeHHbIX Ha HU3KOM ypoBHe. Cyasi no Bcemy, NpoMbiBaHne pabotaeT achpeKkTMBHO
N noggepXkvBaeT nnollagb Bogo3abopa 0onee 4YncTon.

e HecmoTpss Ha ynpaBneHume HaHocamu Ha Yamepa-l, obbem BogoxpaHunuia
yMeHbLUaeTcs. ITO MOXeT 6biTb 06yCrnoBNeHO HEeCKONbKUMKU dhakTopamu, Bkovas: (i)
OTHOCUTENbLHO BonbLUOW pasMmep BOAOXpaHwunuwa, (i) OHO HaxoouTCsa nocne CrusHUA
OBYX peK, YTO He o4YeHb BnaronpuaTHO Ans MopconorMyeckoro cocTosiHus, (iii) Bogocnus
(1, cnepoBaTenbHO, OOHHbIE OTBEPCTUSA) HE BbIBEPEH AOIMKHBIM 0OpasomM npoTuB
HanpaBreHusi NoToKa, (iv) OOHHble OTBEPCTUSA OTHOCUTENbHO Hebonbline (BO4OCIUB C
HU3KMM rpebHeM 1 6onblMMK 3aTBOpamMu 6bin Obl bonee ahHeKTUBHBIM).

e Tem He meHee, ynpaBrneHne HaHoOCaMu KaxkeTcs 9QEKTUBHbIM AOCTATOYHO, YTOOBI
nogaepxusaTb 06beM BOAOXpaHUNMLLA B onpegeneHHon ctenexHu u nsderatb npobnemsi
3auneHus Boane Bogosabopa B peke ¢ 60MblLIMM COAepKaHUEeM HAHOCOB.

b) MpombiBaHMe HaHOCcOB Ha Yamepa-ll

e YuuTbiBas, YTO 3TO BOAOXPaHUNMLLE OTHOCMTENbHO HEGONbLUOE K y3Koe, ynpasrieHune
HaHocamu B Yamepa-ll npegcraBnsietca 6onee nerkum n addekTnsHeiM. Kpome Toro, y
Hero ecTb OonbluMe 3aTBOpbl, KOTOPbIE MO3BOMAT NpoBOAUTL ©eaHanopHoe
NpoMbIBaHMe.

e YnpaBneHue HaHocamu B Yamepa-ll ocyuwectBnsetca nytem nogdepxaHuss 6onee
HM3KOr0 YPOBHSA BOAOXPaHUNULLE B NaBOOKOBbLIA CE30H, YTO CUHXPOHU3MPYETCH Takke C
Yamepa-Ill (BogoxpaHunuiue BbILLE NO TEYEHUIO).

¢ Ha Yamepa-ll nposogutcs 6e3HanopHoe npombiBaHue. [1pombiBaHME OCYLLECTBSETCS,
Korga BO BPEMS Ce30Ha JOXKAEW €CTb YPE3MEPHbIN CTOK.

e  MuHumanbHble cTokM ¢ 1 noHs ao 31 aBrycta un ¢ 1 ceHTa6pa 0o 30 ceHTS0ps cocTaBnAT
350 m3cek n 250 Mm3/cek, cooTBETCTBEHHO. B mepBOoM crnydyae, gaxe €cnn CTOK He
npeBbiwaeT 350 m3/cek, NpoMbIBaHWE NPOBOAUTCS MPUMEPHO B NOCHEAHWI AeHb KaX40ro
Mecsiua, He3aBMCMMO OT cToka. [1py 3ToM B nocrneaHeM criydae npoMbiBaHWe NpoOBOAUTCSA
mexay 26 n 30 ceHTAbps, HE3aBUCUMO OT CTOKA.

e MvHMManbHBLIM  NPOMEXYTOK  Mexgy AByMs MocredoBaTeribHbIMU  onepaumsamMm
npombiBaHns coctaendet 10 gHen. Ecnm cpasy xe nocne perynspHoro npombiBaHWSA
nponyckaetca 6onee 6GoMblWON CTOK (B 4YacTHOCTM, korga cTok 6oree yem 1,5 pasa
npeBbllWaeT npefnaraembli CTOK MPOMbIBAHWSA), W3MULIEK BOAblI UCMOMb3yeTcs Ans
NPOLOIPKEHNS NPOMbIBAHUS.

e [lpombiBaHME OOMKHO HAYMHATLCHA BO BPEMSI BETBM NOAbEMa NaBOLKOBOW BOAbl, YTOObI
obecneuntb 3PEKTMBHOE UCMONB30BAHNE MMKOBOIO NOTOKA.

e YpoBeHb BOAbl HYXXHO CHUXaTb MOCTENEHHO, AepXa BCe 3aTBOPbl OOUHAKOBO OTKPbITbIMMU.
YpoBeHb BOAbI AOMKEH BbITb Kak MOXHO HWXe, YTOObI Nony4nTb 6onee cunbHbIn 3 ekt
OT NPOMbIBaHUS,

e [lpombiBaHVe pa3pellaeTcsi B TeYEHUE nepuoaa, noka KOHLEHTpauusa HaHOCOB BhILLE MO
TEYEHUIO N HWXKE MO TeYeHuto He ByaeT npuMepHo oauHakoBol. OAHAKO NMPOMbIBaHWE
OOIMKHO NpoformkaTbca He MeHee 12 4acos.

e Bbiwe no TeYeHMIO U HMXKE NO TEYEHMIO HYXXHO NPOBOAUTL MOCTOSIHHbIE HAOMOAEHUS U
N3MepeHnss MpUMToKa, OTTOKa M3 BOAOCMMBA, YPOBHS BOOOXPAHMMULLA U KOHLEHTpaumu
HaHocoB. Kpome Toro, B KOHLIe ce3oHa goxaewn (T.e. nocrne onepauumi no NpoMbIBaHuIO) B
onpeaeneHHbIX MecTax u3mepseTcs nonepeyvyHoe ceyeHme BOAOXpaHmMnmLa.

e OnekTpocTaHumMs [orpkHa OblTb 3akpbiTa BO BpeMs MpoMbiBaHuWs. BbipaboTtka
3MNEKTPO3HEPINUN BO30OHOBMSAETCA MNOCMNEe 3aKkpblTUsi BCEX 3aTBOPOB WM MOMyYeHUst
)Kenaemoro ypoBHsi BOAOXPaHUNuLLa.

e PesynbTaThl onepauun nNo npombiBaHuio, npoBefdeHHbiX ¢ 2008 ropa, nokasaHbl B
Tabnuua 5-1.

e Kpome TOro, Ons MeponpuaTMA MO NPOMbIBaHWKO B BoAdoxpaHunuwe Yamepa-ll
NPOBOAWINMUCH UCCNEAOBaHMS MO YUCITIOBOMY U (DM3NYECKOMY MOLENMPOBAHNIO, KOTOpbIE
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MOTyT MOCMYXXUTb NPUMEPOM TOro, Kak NPOBOASATCS Takue uccrnenoBaHus (Aisak u ap.,
2014).

Tabnuya 5-1 Pe3ynbmamel onepayull rno npombieaHuto 8 eodoxpaHunuwe Yamepa-Il (Jasn u dp., 2016)

: : Observed sediment Total flushed
No. of flushing Cumulative ) :

Year - hours of flushin. concentration (max) sediment

P € during flushing (ppm) (M tonne)
2008 4 44 102250 25
2009 4 53 143560 2.7
2010 8 156 76450 5.7
2011 4 67 134330 4.3
2012 4 21 256940 2.66

5.2.4 PelieHne HexBaTKN BoAbI BCReACTBME 3auneHus Ha nnotuHe Xawm Anb Mp6a (CynaH)

MonesHble akTbl 1 LMPbI N3 pasnUyHbIX UCTOYHUKOB:

e [InotuHa Xawm Onb MNMpba — rpaBuTaunoHHasi CMellaHHas KaMeHHO-3eMrsiHas NIoTUHa
Ha peke ATbapa B BoctouHom CypaHe (PucyHok 5-10).

e [InotuHa 6bina BBeaeHa B akcnnyaTaumio B 1964 rogy. O6wmii npoekTHbin obbem — 1,3
mnpa. m3.

e [naBHOEe NpegHasHavyeHne NNOTUHbI — OpoLleHMe Anst obecneveHns MECTHOIO HaceneHus
BoJocHabeHnem Ha nnowaau okorno 2 000 kM2,

e OcHoBHas 4acTb NIOTUHbI — 3EMIAHAsA HaCbIMb; BOAOCIMNB Y UPPUTraLNOHHbBIE FONIOBHbIE
COOpPYXXEHUS — rpaBUTaLMOHHbIE, N3 BeToHa.

e B 2002 rogy Ha nnoTuHe 6bina noctpoeHa Hebonbwaga MNAC ¢ mowHocTelo 10 MBT (Ha
peke) n 6 MBT (Ha kaHane).

o BopoxpaHunuiie notepsano okono ~60% moiHocth (no uamepennsam 2009 roga). Okono
25% obbema ObINO MOTEpPsiHO B nepBble 6 neT BcneacteBue 3auneHusi. PaHee aTa
npobnema He NpusHaBanach.

e [locne TOro, kak npobrnemMy mnpu3Hanu, paccMmaTpuBarncsl BapWaHT pPerynspHoro
NPOMbIBaHusi, 4TODObI (OTY4ACTU) CHU3WUTL MNoTepto obbema. BpemeHHble 3anucu no
MEHSIOLLIENCS BO BpeMeHU noTepe obbema (n3obpaxeHsl Ha PucyHok 5-11) nokasbiBator,
YTO CKOPOCTb YMEHbLUEeHUs obbema Obina MeHbLUe MOcne PerynspHoro npoMbiBaHUS.
OpHako 910 He peLuunno npobnemy NofHOCTbIO.

e B Hauane 1970-bIXx rogoB MpPOBOAUNIUCHL WUCCREAOBaHWSA MO HexBaTke BOAbl.
WccnepoBaHua ykasanu Ha ABa MecTa, Havbonee nogxoaawux Ang paspaboTku OBYX
HOBbIX CBSA3aHHbIX BOAOXPaHUMNLLA Ha BEPXHUX OBYX OCHOBHBIX MPUTOKax peke ATbapa
(PucyHok 5-12).

o Kaxpoe BogoxpaHunuile JosmKHO o6ecneyntbs Hanmyme Bogbl NpuMepHo Ha 30 ner.

e B 2010 rogy npasButenbctBo CypaHa pewwnno nocTpouTb 3TW ABa BOAOXpaHMNMLLA
BMeCTe C ABOMHOW NNoTUHOW. HoBas nnoTuHa «MnoTuHHbIM KoMmnneke BepxHen AT6apbi»
(PucyHok 5-12).

e Y HOBOM MMOTMHbI — ABa BOAOCNMBA, MOTOMY 4YTO OHa MEpPeceKkaeT [OBE pPekn u
rMapoanekTpocTaHuuio. ObLwuii 06bem BogoxpaHunuila — 3,68 mnpa. MS.

¢ HoBoe BogoxpaHunuwe obcnyxmeaeT npumepHo 160 000 cbepmepoB, 3aHMMAROLLMXCS
opoLLaembiM 3emregenuem.

o Komnnekc «BepxHasa At6apa» 6bin BBegeH B akcnnyatauuto B 2018 rogy.

e B uensx cHmxeHus npobnembl 3anneHms 6ol NpoBeAeHbl HaANexalne nccregoBaHnst
Nno ynpaefeHWo HaHOCaMK M 3JKChnyaTaumMum Ans 3TOro OBOWHOrO BOAOXpaHunuuia (c
Y4YETOM YPOKOB, M3BMEYEHHbIX M3 npoLwnon npobrnemel). Deltares yyactBoBana B 3ToOM
nccnegoBaHuun. B uccnegosaHmm paccmatpmBanock: (i) HavyanbHas Hacklinka; (i) Bpems
Hacbinku; (i) rugponornyeckui rog; (iv) Hagnexawwmni noaxo4 K NPOMbIBAHMIO
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BOOOXpaHWMMLWa 4epe3 wWmno3bl; (V) Hagnexawum noaxod K MPOMbIBaAHUIO
BOAOXPaHMNMLLA C MOTOKOM BOAbl (MOSIHOCTLIO U HAMOSOBUHY); (Vi) KOMBUHaUMs mep.
e PemoHTHOe gHOyrnyGreHne BO3me NOTUHBI U BOO03a00PHbBIX COOPY>KEHMI NPOBOAUNTCSA
perynspHo. BogoxpaHunuiie ocHalleHo ans aToro.
e O6wasa ctonmocTtb npoekta — okono 1,5 mnpa. gonn. CWA, ¢ duHaHcMpoBaHuem ot
cneayroLmnx opraHnsaummn:
o ®oHp OpraHusauum CTpaH-aKCNopTePOB HeTU (aAMUHUCTPATOP 3anma)
Cayposckun oHg passutuda (SFD)
Wcnamckun 6aHk passutus (ISDB)
KyBenTtckuin dooHg apabekoro akoHomuveckoro passutust (KFAED)
doHp paseutua Aby-gadu (ADFD)
MpaButenscteo Kutasa
MpaBuTenscTBo Amxumpa
o [paButenscteo CyaaHa
o  ®uHaHCcMpoBaHWE UCMOMb30Baroch ANs CreayLnxX MeponpusaTUi:
o CTponTenbCcTBO NMOTMHHOIO KOMMIEKCa, COCTOSALWEro U3 ABYX OCHOBHbIX MIOTWH
— Pymena n bypaaHa Ha pekax BepxHsast ATbapa n CeTTuT, COOTBETCTBEHHO
o CTponTenbCTBO CUCTEMbI 3aALUTHBLIX HACbINEW MNPOTSKEHHOCTbIO 13 KM Ans
obpasoBaHmMsA 06LLEro BoOAOXpaHUNULLA ANA aKKyMynMpoBaHUSA BoAbl (EMKOCTLHO
3,68 mnpa. m3), coeamHsioLWEero ase NnoTUHbI
o CrpontensCTBO BOOOCNUBA, OCHALLEHHOrOo paguarnbHbIMU MApaBAMYECKUMM
3aTBOpaMmn
o Crpoutenbctso MN3C mowHocTbio 320 MBT Ha nnoTtuHe Pymena
o YcraHoBka nuHUM anekTponepedaunm 220 kB npoTsKkeHHOCTblo 28 kM [0
nogctaHuum LLlyBak, NOAKNMHOYEHHOM K HALWOHAINBHOWN 3NeKTpoCceTH
o [puobpeTeHne 3emMmnu 1 nepecernexne
o CTpouTenbHble U KOHCYNbTaUMOHHBIE YCITYT1
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PucyHok 5-11 [JuHamuka nomepu obbema sodoxpaHunuwa Xawm b [upba eo spemeHu

Existing Kashm EI-Girba
Reservoir

Google earth

PucyHok 5-12 PacrionoxeHue Hoeo20 080liHo20 sodoxpaHunuwa (l1nomuHHbil komnnekc BepxHeli Ambapbi)
Ha 08yx npumokax

9.0 Mpumepbl MogepHM3aLNKN MAOTUHbBI

EcTb yxe gecaTuneTs MMpOBOrO OMbITa MO MOAEPHU3ALMUM NINOTVH B Ka4eCTBe CTPYKTYPHOMN
Mepbl. 3TO MOXeT ObITb CBA3aHO C PasfUYHbIMW Mepamu, TakKUMW Kak OOMNONHUTenbHas
(bonee OGonbluiasi) MAOTMHA ANs 3aMeHbl CTApOW, MOBbIWEHWE MOTWHbI, yrnydweHune /
PEKOHCTPYKLUMSA YacTu NNOTUHBI (HaNnpuMep, BOAOCNNBOB, BOA03abopoB, BOAOBLINYCKOB, TPYO,
TOHHenNen, T.4.). ANoHWA — ogHa U3 CTpaH, rAe MoAepHM3aUmMs NPOBOANTCS akTUBHO Ha page
NMOTWH B TeYEHUe NOCreAHNX HECKONbKMX gecAaTunetun (PucyHok 5-13).

Kpome Toro, ecTb MHOro Apyrnx CTpaH, rae MoaepHu3aums NnoTUH NPaKTUKYyeTCs B TEYEHNE
nocrnefHvx Asaguartu ner.

5.3.1 MopaepHu3aums NNOTUHbI B AnoHun

5.3.1.1 OO6wwe BOMpOCHI M NPUMEPDI
WccnepoBatenbckuii KOMUTET MO 3PEEKTUBHOMY UCMOSB30BAHNIO CYLLECTBYIOLLMX MIOTUH
(2007-2008 roabl), kOTOpbIN BbIN 06pa3oBaH Npu ANOHCKOM KOMUCCHM MO KPYMHbLIM MOTUHAM,
cobpan 240 npumepoB NPOEKTOB NO MOAEPHMU3ALNN MOTUH (3dhekTMBHOE UCNONb30BaHNE
CYLLIECTBYIOLLMX MIIOTVH) N N3y4nn Nx HaumoHanbHbln ctaTtyc (Cacakm n Kongo, 2018). Otyer
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Cacakn u KoHgo (2018) gaet xopowumn 0630p TEHAEHUMIA MOLAEPHU3ALUN NITOTUH B ANOHUN.

OT4eT noneseH M COCPeAOTOYEH Ha MOBbLILEHWM MAOTUH U YKpenneHnn yHKLMOHaNbHbIX

BO3MOXHOCTEN WM BOZOMPOMYCKHBbIX COOPY>XEHWA B Tene MIOTWHbI, TaK Kak eCTb MHOro

NpuMepoB MoAepHMU3aLmMu NMAOTUH, NpegycMaTpmBaloLnMX nepeocHalleHne Tena nnoTuHbI.

HekoTopble 0o6Line u cneumanbHble XapakTepUCTUKA U NPUMEpPBl U3 OMnbiTa, NPUBEAEHHLIE B

oTyeTe:

o UYToObl 3PEKTMBHO NPOBECTU HEOOXOAMMYK MOAEPHM3aUUI0 MOTUHbLI, HEOBXOOUMO
y4eCcTb TEXHUYECKYH Cneunduky OaHHOW MIOTUHbI, Hanpumep, yCOBEpPLLUEHCTBOBAHHOE
perynMpoBaHue 3aTBOPOB, MPUHMMas BO BHWMaHMe MNPOrHO3 MoroAbl, WUNu MeToabl
NMPOEKTUPOBaHNS W CTPOUTENbCTBA, HEOOXOAMMblE AN M3MEHEHUS CyLeCTBYOLNX
NAOTWH, HAaNPUMep, NOBbILIEHUS MITOTUHbI.

o [lpumepsbl ynyyLleHUsi BOAOMNPOMNYCKHbIX COOPYXXEHUI B ANOHUN BKMOYAKOT CTPOUTENBCTBO
HOBOIO TOHHESTbHOrO BOAOMPOMNYCKHOMO COOPYXXEHWUS B €CTECTBEHHOM FPYHTE MO TaKuMm
npoekTam, kak nnotnHa Amarace (6eToHHas apoyHasi NnoTMHa, 3aBeplleHa B 1964 roay,
BbIiCOTa MMNOTWHbLI 73 M, MOAEPHU3ALNA B HAcTOsILLLEe BpPeEMS B NnpoLecce peanusauum) u
nnotuHa KaHoraBa (6eToHHas rpaBuMTaUMOHHAasi MMoTUHa, 3aBepweHa B 1958 ropy,
BblCOTa MMOTUHbLI 61 M, MOgepHM3aUns B HACTOsILLIee BPpeMs B Mpouecce peanvsauum).
MockonbKy MoaepHu3aLums obecneynBaeT IPdPEeKTUBHOE NCNOMb30BaHME CyLLECTBYHOLLMX
NMOTWH, OHa MO3BONSAET YCUNUTb (YHKUMOHANbHBIE BO3MOXHOCTU U 3(PHEKTUBHO
NpoAnMTb CPOK CryXObl.

e EcTb onpegeneHHble acnekTbl, KOTOpble Gonee CrnoXHbl, YeM B CTPOUTENBLCTBE HOBOW
nnoTuHbl. Hanpumep, koraa cywecTBytoLwas nnoTuHa, NnaHupyemas ang MmogepHmsaumu,
yXe cTapasi, MHopMaLun O CyLLECTBYIOLLIEN NNIOTUHE N €e OCHOBaHUKN, He0bXo4MMON Npn
NpoBEeAEHUN MOOEPHM3ALMM, 3a4acTyr0 HedocTaTovyHo. B Takmx cnydasx Heobxogumo
NPOBECTU UCCMEeLOBaHMs, HanpuMmep OypeHne OCHOBaHWUS NIIOTWHbI UK Terna NIOoTUHBI,
npu 9TOM, OOHAKO COXPaHEHWE CyLECTBYOLWUNX (YHKUNOHAIBHBLIX BO3MOXHOCTEN
NAOTUHBI MOXET ObITb OrpaHUYeHHbIM YCINOBUEM uccrnegoBaHuii. bonee Toro, npu
OypeHuMn Tena nMnAOTMHbI NS YCTAHOBKM OOMNOMHUTENbHbLIX Tpyb, Heobxoommo
npenoTBpaTUTh Kakme-nnbo nobouvHble MNOCNeacTBUSA, KOTOpPble HE MOXET BbIHECTU
CyLLleCTBYyIOLLAsA NNOTUHA.

e Uccneposatenbckuii KOMUTET MO 3(AMEKTUBHOMY MCMNOMb30OBaHWMIO  CyLLECTBYOLLMX
NANOTUH Npy ANOHCKOM KOMWCCUWM MO KPYMNHbIM MAOTMHAM yKa3an Ha TexHUYeckue
npob6nembl Ha OCHOBE criyyaeB 3P(EKTUBHOIO MCMNOMb30BaHUS, NMOJTYYEHHbIX B pamMKax
obcnepgoBanuda. Ero npeeMHuk, KomuteT no 0GHOBMEHMIO NIOTWH, U3y4aeT KOHKPETHbIE
TeXHU4Yeckne NpobnemMbl U HanNpaBneHNs A58 UX PELLEHUS B YacTX NOBbLILIEHWS MAOTUHbI,
N3MEeHeHNs1 BOO03abOpHBIX M BOAOMPOMYCKHbIX COOPY>XEHUM u mMep no 6Gopbbe ¢
3auneHnem Ansi NPOEKTOB N0 MOAEPHM3aALMMN.

o [lob6aBneHvne mep no 6opbbe C 3anneHmem Ha NnIoTMHaxX U BOAOXPaHWNULAX Havanocb
npeumywectseHHo ¢ 2000 rog.

e PucyHok 5-14 nokasblBaeT NpUMep MOBbILIEHWS NITOTUHbLI HA BETOHHON rPaBUTALMOHHOMN
NrnoTuHe, a UMeHHo nnoTuHe LK Mapysama. NepBoHavyanbHas nnoTuHa Gbina BBeAeHa B
akcnnyaTaumto B 1955 rogy. BeicoTa nnoTuHbl 6bina ysenunyeHa ¢ 98,2 m go 118,4 m, uto
npuBeNo K yBenuyeHuto obuiero obvema BogoxpanHunumia ¢ 7 952 m3 go 13 135 m3.

e PucyHok 5-15 nokasbiBaeT npuvmep nepeocHalleHnss BbiBpaHHOrO BOAO3abOPHOrO U
BOZOMNPONYCKHOro COOPYXeHUs Ha NNnoTuHe Harascyryyn. 1o 6eToHHas rpaBUTaUMOHHas
NnoTuHa, BBeAeHHas B akcnnyaTaumio B 1955 rogy. Beicota nnotuHel — 85,5 m.
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Prefectural Projects

Shinbogawa Dam{Nagata)
Rasing dam body

Tainaigawa Dam(MNagata) ik
Improving spilway \
\
/

st downsiream from exsfing dam

Homoda Dam{Shimane|
Improving spllway

Sengosawa Dam{Fukuzhimal
Improving spibaay

Koyogowa Dam(Yamaguchi
Rasing dam body

Miwa Dami{Nagano)
Sediment control methods
Matsukowa DamNag
Sediment conirol methods

PucyHok 5-13 ModepHusauyus pasnuydHbiX niomuH 8 SinoHuu (npedocmaeneHo bropo rno ynpasneHuro odol u
cmuxuliHbiMu 6edcmeusiMu, MuHucmepcmeo 3eMeribHbIX PECYpPCos, UHGhpacmpykmypbl, mpaHcriopma u
mypu3sma, 5InoHus)

Shin-Maruyama dam

crest elevation
Maruyama dam | 47.5m EL. 210.200 m

crest elevation
EL. 190.000 m

'
Maruyama dam\ Shin-Maruyama dam

! ! !

v

Portion to be
removed after new
dam completion

PucyHok 5-14 ModepHu3sayusi (nosebiweHue) nnomuHsl Mapysma
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Construction
of new spillway

4 Installation of
selective intake facility

Modification of
energy dissipater

PucyHok 5-15 [lpumep u3smeHeHusi 80003abOpHO20 U 8000MPOMYCKHO20 COOPYXEHUS Ha M/I0MuHe
Haeascyayyu (Cacaku u KoHdo, 2018)

[ononHutenbHble BOOOBLINYCKHbIE COOPYXXEHUS Ha nnoTuHe Llypyaa

Otyer KasyHopu un gp. (2019) copepxut Habop wuHdOpMauMM O CTPOUTENbCTBE
OOMNOMHUTENbHBIX BOAOBbLIMYCKHLIX COOPYXEeHUN Ha nroTuHe Llypyaa. Hekotopble dakTbl u
UKNdpbIl, BKIMOYEHHbIE B 3TOT OTYET, NPUBEAEHbI HAXKE:

MnotuHa Lypyaa (npedektypa Karocuma), pacnonoxeHHas nocepeavHe peku CeHpan,
MHoroLieneBas nroTUHa ¢ nosnesHbIM 06beMoM BogoxpaHunuwa 77,5 mnH. m3. OHa Gbina
MocTpoeHa ANs Lenen 3alnTbl OT NaBOAKa U BbIpaboTKM SMeKTPO3IHEePrum 1 3aBepLleHa B
1966 rony.

B uione 2006 roga B pesynbTate KatacTpoU4ecKoro HaBOOHEHWS, BbI3BAHHOIO
pPEKOpPAHLIMM NIMBHEBLIMW O0XOSMM, CWUMbHO MNOCTpagana BogocOOpHas nnolwlagb
nnotuHel Llypypa. Bcrnegctene atoro, Obil mogroToBNeH MPOEKT MO PEKOHCTPYKLUK
nnotuHel Llypyga. B yacTHocTM, nnaHMpoBanocb YBEMWYUTbL  MakCMMarbHYHO
NpOTMBOMNABOAOYHYIO eMKOCTb ¢ 75,00 mnH. m3 o 98,00 MiH. m3.

MnaH BKMOYan YCTaHOBKY AOMOSHUTENbHbIX BOLOBLIMYCKHLIX COOPYXKEHWI, KoTopasi
npegycmaTtpuBana CTPOMTENbCTBO MSATUM TOHHeNew 4vepe3 nnotuHy. Kpome TOro, Ha
NNoTuHe GbiNM yCTaHOBMEHbI 3aTBOPbLI BoAgocnycka. C 3TOW TOYKM 3peHusi, NPoeKT Obin
KpynHenwmnm no Macutady cpeau NpoekToB MO PEKOHCTPYKLUMUM NAOTUH B AnoHuu. [NpoekT
CTOJIKHYJICS C HECKONBbKUMMU CIOXHOCTSAMU. PucyHok 5-16 gaeT xopoluee npeacraBneHune
0 MOAEpPHM3aL MU NNOTUHBI.

Capacity for Flood i

&

Rk
‘v} L Renovation of
P} the penstock
.

Power

Dead

Sediment

Share a part of
power with flood

| Capacity for Flood

Power ©

Improvement of : (Share with Flood)
the existing energy
dissipator

Construction of
new energy
dissipator

Sediment

[(A) Adding new outlets ]

(B) Increasing flood volume
(Buying power volume)

Upgrading under operation
(Developing floating type temporary closing facility
(Winner of the Sixth Monodzukuri Grand Award))

(C)Share power with flood

(Coodinating with water users)
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PucyHok 5-16 ModepHusauus nnomuHbl Lypyda (npedocmasneHo bBiopo no ynpasneHur eodol u
cmuxulHbiMu 6edcmeusiMu, MuHucmepcmeo 3eMeribHbIX PEeCcypcos, UHghpacmpyKkmypbl, mpaHcriopma u
mypu3sma, 5roHus)

3ameHa nnoTtuHbl Otobapu

HekoTopble dakTbl 1 undpsbl:

e B pamkax KomnnekcHoro nnaHa passutusa Xokkango B 1953 rogy Obina noctpoeHa
nnotnHa Owbapu kak 4acTb [poekTa no yny4yweHuto 3emernbHbiX pecypcoB Orwbapu.
lMnoTuHa npegHa3HayeHa 4518 OPOLLEHUS U BbIpabOTKM 3MNEKTPOIHEPTUN.

e B 1981 rogy TandyH Ne 12 ygapun no Xokkango, n 6accenH peku Viwmvkapu noctpagan
OT CUNbHENLLEro B UCTOpUM HabntogeHn HaBogHeHus. B cBa3u ¢ atum Bropo no paseutuio
Xokkango nepecmoTtperno basoBbii NnaH peanusauun ctpouTensctea B baccerHe peku
Mwmkapwm 1 BKIOYAIO B NflaH CTPOUTENBLCTBO NSIOTUHBI S PEryMpoOBaHUS NaBoOAKOB Kak
3ameHy nnotuHe Otobapu. Kpome Toro, n3-3a yBenuueHusi cnpoca Ha Boay Ha hoHe pocTa
HaceneHus B Cannopo W ApyrMx ropogax, paccmatpuBarics BOMpoc O paspaboTtke
MHOroueneson MnoTuHbl. B pesynbtaTte, Gbina noctpoeHa HoBas nnoTuHa (KOGapu
LWynapo), koTopasi 3amenwuna crtapyto nnotuHy (Otobapu). HoBass nmotmHa Obina
noctpoeHa B 155 M H1Xe Mo TedeHuto OT cTapor MNOTUHbI (PucyHok 5-17 n PucyHok 5-18).

e Bbicota nnoTtuHbl 6bina yBenuyexa ¢ 67,5 m go 110,6 m.

e [logpobHyto nHOPMaLMIO MOXHO HANTK Ha odumumanbsHoM Beb-canTe Bopo no passuTuio
Xokkango (Ha snoHckoMm si3bike): https://www.hkd.mlit.go.jp/sp/yuubari damu/index.html

\

gubari Shaparofbam

; ! % & ! ,
PucyHok 5-17 CpasHeHue usobpaxeHuli Google Earth do (cneea) u nocne (cripasa) ydaneHusi nnomuHbl
Orobapu

CE Y TET
s

PucyHok 5-18 NnomuHbi Orobapu u KObapu LlLlynapo (npedocmasneHo U. Liumu3sy)

MosbiweHne nnoTuHbl Xyuy (Kutain)

Uudopmaumnsa npeactasneHa B otyete KOmenr u gp. (2020). HekoTopble akTbl 1 LumMdpbl 13

oT4yeTa:

o [InoTuHa XXyLwwy cpeagHero pasmepa, pacnonoxeHHas B npedektype JIsHWwaHb, MPOBUHLNS
CbiiuyaHb. OTmeTka rpebHs — 2 416,1 M, NpoTsKeHHOCTb NNOTUHBI — 190 M, BepxHAs
OTMEeTKa BOSIHO3ALLMTHON CTeHbl — 2 417,1 M, BblcOTa NMAOTUHLI — 63,4 M, LUIMPUHA Bepxa
NNOTUHBLI — 6 M.
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B cooTtBeTCcTBMM C nnaHMpoBaHWEM MNpoekTa BOAOCHabXxeHwsi, YTobbl yOOBNeTBOPUTH

cnpoc BoAbl ANS MPOMbIWIIEHHOCTM U BbITOBOro noTpebneHuss B MecTe pacceneHus,

nnotuHa XKywy Gbina paclimpeHa 1 NoACTPOeHa NoA COOTBETCTBYIOLMIA NPOEKT OTBOAA

BOAbl.

e Crapas nnoTmHa Obina coopyXeHa W3 [NUHbI C SAPOM M3 OOBMOMKOB nopon, C
MakcumanbHoW BbicoTOn 63,4 M. [locne noBbiweHWs Obina CoOOpy)XeHa KaMeHHO-
HabpocHas NNoTMHa ¢ 6ETOHHBIM 3KPaHOM, C MakcMMarbHOW BbicoTon 98,1 M.

e Korga nnotmMHa Obina MOBbIWEHA, HEMPOHMLAEMOe TeNnlo CTapow MIOTMHBbI MPULLIOCH
YKpPEenuTb.

e [lpoekTupoBaHue npegycMmaTpmBasno UCMOfb30BaHNE BOOOYAEPKMBAIOLLEN CTOCOBHOCTH
CTaporo sagpa nnoTWHbI 419 NPOU3BOACTBA KAMEHHOW HAChIMW NPW NOBLILLEHUU NIOTUHbI
Ha Bepxy M Ha HM3OBOM OTKOCE CTapOoM NIOTWHbI, YTOObI TENO CTapoW MIOTWHLI CTano
YacTblO MOBLIWEHHON MIOTUHBLI. B TO Xe Bpemsa ObINo ykpenneHo 3emnsHoe sApo U
OCHOBaHWe MpPOTUBOMPUILTPALNOHHON CUCTEMbI CTapon MnoTUHLI, Obina gobasBneHa
GeToHHass  OTcevyHas  CTeHKa, Obifl0  YKpPEnneHo  OCHOBaHME  YCTPOWCTBaA
NPOTUBOUNbTPALMOHHON 3aBECHI.

e Cpok cTpouTenbCTBa NOBbILLEHMS MAOTUHBI — 31 MecsL,.

MogpobHyto MHopMauuio MOXXHO HanTu B pabote KOmeHr un gp. (2020).

- ’ -

PucyHok 5-19 MNpogbunb nossiweHHou nnomuHsi (KOmeHe u dp., 2020)

5.3.3 MoBbiweHue nNnoTuHbl Po3enpec (CyaaH)

HekoTopble dakTbl 1 undpsbI:

e [InoTuHa Poselpec Obina noctpoeHa Ha peke Monybon Hun B Ag-JamasuH B CygnaHe B
1996 rogy, BHavyane ans uenewn nppurauumn. MNAC MowwHocTbo 280 MBT 6bina fobaBneHa
B 1971 rogy.

e [InoTuHa Po3selipec COCTOUT M3 OCHOBHOW MMOTWHbI U ABYX BCMOMOraTenbHbIX KAMEHHO-
HabpOCHbIX NMOTUH. 3a roa 3auneHne ymeHbLno obbem BogoxpaHunuwia. Beneactene
3TOro, NPOEKT NPULLNIOCh YCUNMBaTb, YTOObI YNy4dLLINTL perynupoBaHme Boabl B [ony6om
Hwune.

e B pesynbTaTte, Obinv caenaxbl cnegylowmne ynyylleHnst Ha cylecTtBytowen nnotuHe: (i)
yBEnMYeHne BbICOTbl OCHOBHOWN 6€TOHHOM NNOTUHBLI Ha 11 M ansa yBenuyeHus obbema ¢ 3
mnpa. m3 go 7,3 mnpa. m3; (i) noBblweHne Tena nnotuHbl Ha 10 m; (iii) cTponTenbcTBO
nogbesaHoro Mocta; (iv) BoccTtaHoBrnenne MAC ans BbipaboOTKM OOMONMHUTENbLHBIX 566
'BT-4 anekTpoaHepruu; (v) nepecenenune npumepHo 7 400 cemeli B HOBble HaceNeHHbIe
NYHKTbI C COLManbHON HPPaCTPYKTYPON.

o [poekT 6bIn yTBEepxaeH B 2008 roay n 3asepiieH B 2013 roay.

e O6was cToMMOoCTb NpoekTa — okono 476 mnH. gonn. CLUA.

https://opecfund.org/operations/list/heightening-of-the-roseires-dam-rehabilitation-project
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PucyHok 5-20 lNosbiweHue nnomuHel Poselpec (http./pf.bbrnetwork.com/)

5.4 MwupoBow onbIT No nepepaboTke, 06paboTke U yTunm3saLmm HaHOCoB

HekoTopble nonesHble TEXHONOrMN U NPakKTUKK, B YaCTHOCTU Kacarolmecss gHoyrnybneHuns n
pasmelleHns yAaneHHbIX HaHOCOB (Hampumep, OrpaHWyeHHble OObBbeKTbl MO yAaneHuto
HaHOCOB), KOTOpble MOryT OblTb YMecTHbl Anst TMIY, npeacraenexsbl Takke B Pasgene 3.5.
34ech Mbl BKpaTLe onucanu eLle HeCKOSbKO MPOEKTOB, KacaloLNXCs yaaneHns n ytmnmsaumm
HaHOCOB (HanpuvmMep, 3KOMOrM4yeckoe BOCCTAHOBMEHVME W MHULMATUBbLI MO O3EEHEHUIO
nycTbiHK). HekoTopble N3 3TUX NPaKTUK HEe OTHOCATCA K NMOTUHaM W BOAOXPaHUNULaM 1 He
nmeroT oveBmaHowm cessu ¢ TMIY. Tem He MeHee, HEKOTOPble KOMMOHEHTbI U OMbIT MOTyT ObITb
nonesHbiMu Ans paccmoTpeHns Ha TMITY, yuuTbiBas noxoxue notpebHocTM u macwtab.

HekoTopble HauMoHanbHble CTpaTerMm 1 NPakTUKW, Kacalolwmecs ynpaBneHus yaaneHHbIMu
HaHocaMn B pasBuTbIX CTpaHax, npeacTaeneHbl B [lpunoxeHne 3: Kpatkuii 0630p
HauuoHarnbHbIX CTpaTerMin U MpakTUK ynpaBneHWs yAarneHHbIMW HaHOCaMW B HEKOTOPbIX
ctpaHa. Takxe cm. MpunoxeHve 4: NMpMMEeHNMOCTb yaaneHHbIX HAHOCOB ANS YTUnM3aumm Ha
ocHoBe Buaa M kadectBa u [punoxeHne 5: BapuaHTbl 06paboTku yAaneHHbIX HaHOCOB,
ucnonb3yemble B MipnaHamm .

5.4.1 MpoekT Nno BoccTaHOBIIEHUIO OKpyXatowen cpeabl B Kyoykn (Kutan)
HekoTopble nonesHble acnekTbl, dakTbl 1 UMdppbl 0606weHbl M3 otyeTta KOHEM (2015) u
npeacTaeneHbl 3aecb. bonee noapoGHy MHOPMaLUIO MOXXHO HalTK B OTYeETE.

5411 O6was uHpopmaums
B 1988 rogy Elion Resources Group Hayamna BOCCTaAHOBMEHWE 4YacTu MNycTbiHM KybGyku,
HaxoasLlencs B aBTOHOMHOM panoHe BHyTtpeHHsss Monronusa, Kutam (PucyHok 5-21), B
paMKax UHULMaTKBbI, KOTOpasi ctana npuMepom 3eneHon SKOHOMUKM NyCTbiHW. CnycTa NoYTK
Tpy pgecatunetus Tpetb Kybykn Gbina oseneHeHa. lMpu nomowmy MHHOBaLMOHHOW MOAenu
rocyAapCTBEHHO-4YaCTHbIX WHBeCTUUMIA, Gonee 5 000 kM2 6biNO 3acaxkeHo AepeBbsMY,
KycTtapHukamu 1 Tpasamm (Elion 2014).
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PucyHok 5-21 Mecmo peanu3ayuu ripoekma rno eoccmaHoseneHuto Kybyku (FOHET, 2015)

EcTb Tpu BaxHbIX acnekTa, KoTopble BKpaTue onucaHbl Huxe (Elion, 2014):

1) OKoHOMMuYeckoe pa3BUTME BKIIOYAET pasBUTME WHAPACTPYKTYPbl, SKOOMMYECKUX
oTpacrne  MPOMBbILMEHHOCTH,  3JKOmnorndyeckn 0Ge3BpedHOro  CenbCKoro  XO35MCTBa,
NPOM3BOACTBA HOBbIX CTPOUTENbHBIX MaTepuanoB M3 necka, 3KoTypusma, BO30OHOBNSAEMbIX
NCTOYHUKOB SHEPrun, HanpumMep, CONMHEYHON SHeprnn. HacaxaeHue LeHHbIX Tpas, Hanpumep
nakpuubl, Tenepb MNoAAepXuBaeT KpynHoMaclutabHoe npou3BOACTBO feKapCTBEHHbIX
cpeacTs.

2) CoumanbHoe pa3BUTUE BKIIOYAET CTPOUTENBCTBO HOBbIX OOMOB U LUKOM, pa3BuTUE
KyNbTYyPHBIX Nporpamm.

3) Okonoruyeckoe BOCCTaAHOBIIEHME TMPMBENO K YMEHbLUEHUIO MbineBbIX Oypb WU
pacnpocTpaHeHMs Mec4yaHOW Mo4YBbl W  BOCCTAHOBMEHWIO CTeneHu U macwtabos
BGropasHoobpasusi.

Bonee 100 000 dbepmMepoB 1 XXMBOTHOBOAOB, NOMYYMBLUUX PasfMyHble BbIrOAdbl, CTanm 0gHON

13 KpynHenwunx rpynn 6eHedmumapoB npoekTa no 3eneHon 3KOHOMMUKE, B YAaCTHOCTH:

e MpefocTaBuNy 3eMi0 B NyCTbIHE B apeHady NpeanpuaThio U cTanu akumMoHepamu;

e pasBUIM HaUMOHAambHbIA TYpU3M B NYCTblHE M CTanuM COOCTBEHHWKAMWU TYPUCTUHECKMX
0OBEKTOB;

e ocaavnu gepeBbs ¥ TPaBbl 4151 UCNONb30BaHWSA B Manom busHece unu paboTe;

e pasBUMNM CeNbCKOXO3AWCTBEHHYIO AeATENbHOCTb, HanpuMep, BblpalluMBaHWE OBOLLUEN U
OPYKTOB 1 pa3BefeHne KPYMHOro poraTtoro ckoTta v oBel,.

®epmbl MOCTaBRAT MSACO, fAWUa, NTULY, MOJMOKO, 3efleHble OpraHu4YHble NPOAYKThI

npegnpuaTnsaM u Typuctudecknum obbektam. [paduk Ha PucyHok 5-22 gaet npeacrasneHve

0 PasnNUYHbIX NPEANPUATUSX, CBA3AHHBIX C MPOEKTOM.
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PucyHok 5-22 Pasnu4Hbie npednpusmus Elion, cesisaHHble ¢ npoekmom FOHEIT, 2015

"ocynapcTBEHHO-YaCTHOE NAapTHEPCTBO

Elion Resources Group w npaBuTENbCTBO CO34anM KOMMJIEKCHOE NApTHEPCTBO CO

crnenyoLWwuMn XxapakTepucTUkamu:

e ®PuHaHcupoBaHue. LieHTpanbHble N MECTHbIE UCMOMHUTENbHBIE OpraHbl NpeaocTaBun
HeobxoouMble MHCTPYMEHTbI MOMUTUKM W CO3Jann CUCTEMY COTPYAHMYECTBA MeXay
GaHkamMn WM UHaHCoBbIMW KomnaHusmMyn u Elion. 3710 BknovaeT koopauMHauuto C
HaumoHanbHbiM  GaHkOoM  pa3BuTusi, CenbcKoXo3ANCTBEHHbIM  BaHkom  Kutas,
MpombliwneHHo-kommepyecknum 6aHkom Kutas, CtpouTtensHbiM 6aHkom Kntas n apyrumm
rocygapCTBEHHbIMU WM KOMMepdeckumu OaHkamu. 3JTa cuctema npegocraBuna
(PUHAHCOBYIO rapaHTuo Ans Meponpuatuin Elion no camopasButuio 1 BOCCTaHOBMEHUIO
NyCTbIHW.

e WHBECTULMOHHbIE MeXaHU3Mbl. LleHTpanbHble U MEeCTHblE MCMOMHUTENbHbIE OpraHbl
OTKPbISIN HEKOTOPbIE NPOEKTbI A4Sl YaCTHbIX NPEeAnpPUATUA, HanNpuMep, rocyaapCTBEHHbIE
npoekTbl No 6opbbe C onyCTbIHMBAHUEM, MPOEKTbl MO BOCCTAHOBIEHUIO OKpYXatoLlen
cpedbl, NPOEKTbl MO BOCCTAHOBMNEHUIO pacTtutenebHocTu. [pynna Elion moxeTr ObiTb
MOCTaBLLMKOM YCMyr UMM NOAPAOYMKOM HaUMOHANbHbIX MPOEKTOB. OTO Aano HOBbIM
ncToyHmk npubbinu gna Elion. Tak, Elion Bbimrpana KoHKypCc no CTpoUTENbCTBY AnNS
NMpoekTa Mo BOCCTAHOBIIEHMIO OKpYXalWen cpedbl, CBA3AHHOIO C  3MMHUMMU
Onvmnuiickumn nrpamu B MNekuHe.

o TexHonornyeckme MHHOBauUuu 1 ycnyru. [NpaBnTenbCTBO B350 Ha cebsa 06a3aHHOCTH
no npegocTaBneHuto TexHnyeckmx yenyr npeanpusatuio B 1990-bix rogax. OgHako ¢ 2005
roga Elion ctana oCHOBHbIM y4aCcTHMKOM B MCCIegoBaHUsX U paspaboTkax TeXHONOrn
Ona npefoTBpalleHnsa OMyCTbIHMBaHUSA W aKTUBHO BHegpsna nepenoBble MUPOBbLIE
TEXHOMOrMM Mo MCMONb30BaHUIO U yNpaBneHuto Boabl B opowweHun. B 2014 rogy Elion
ocHoBana VIHCTUTYT No uccnegoBaHuKo MyCThbIHb.

¢ [lMonutuka n npoekTbl. Elion cTana BeayLen 3amHTepecoBaHHOM CTOPOHOW, y4acTBYsl BO
BCEX YPOBHSIX FOCYAapCTBEHHbIX pedopM MO MONUTUKE GOpbObl C OMYCTHIHMBAHMEM,
WHCTUTYLMOHANbHLIM MHHOBALMSIM U YNPAaBEHWIO.

OTt4et FOHEIT (2015) Takke cogepXvTt nogpobHbIA aHanu3 3aTpaT-Bbirog.
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MpoekTbl N0 AHOYrNy6neHn0 BOAOXPaHUIULL U yTUNM3aumm HaHocoB komnaHun Great
Lakes Dredge & Dock Company (CLLUA)

OHoyrnybneHne BogoxpaHunuwa xoHa PegmoHaa

HekoTopble dakTbl U undpsl:

e [lpoekt no gHoyrnybneHuto BogoxpaHvunuwa [hkoHa PegmoHga npegctasnsan cobou
KOHTPaKT MO MPOEKTUPOBAHWIO / CTPOUTENbLCTBY, KOTOPbLIA  MpegycmaTpusan
aHoyrnybuTenbHble paboThbl rugpomexaHudeckum cnocodbom anst yganewuss 3 000 000
Kybunyeckmx SpaoB HaHOCOB M3 BogoxpaHunuwa [xoHa PeamoHaa Bo3ne bepnuHrroHa,
wrat Kansac. 3710 6bin nepBbii B CLUA KOHTpakT no AHoyrnybutenbHbiM pabotam
npaBMTENbLCTBA LWTATa Ha oegeparnbHO COOCTBEHHOCTH.

e HaHocbl BblKanbiBanucb U npokavvMBanucb Mo TpybonpoBody Ha wecTtb Munb. OHU
pasmellanicb Ha Tpex CYLIeCTBYIOLWMX rasonpoBoAax, C OOHVUM PeYHbIM U MNSTbIO
OOPOXHBIMU  NMEPeceYeHnsiMM 00 NPEeAOCTaBIEHHOTO MNOAPSIAYMKOM  OFpaHUYeHHOro
obbeKkTa o yaaneHuto.

e OrpaHu4yeHHble OOBEKTbI MO ydaneHuo BKMYanuM MpoekT u ctpoutensctBo 41 350
nMHenHbIX yToB gamb, 775 000 kybudeckux SpAOB YNIOTHEHHOW HAaCbINW.
OrpaHnyeHHble OOBbEKTbl MO ydaneHuto, B KOHEYHOM wuTtore, OyaoyT BO3BpalleHbl B
CENbCKOX035ANCTBEHHOE NCMOSb30BaHME.

e [lpoekt no AgHoyrnyGneHuio BogoxpaHunuwa [xoHa Pegmonaa O6bin BbiGpaH
nobeautenem FogoBon Harpagbl 3a BbICOKME JOCTUXKEHUSA B 06nacTu kadecTsa 3anagHon
accoumauun no gHoyrnyonenuno (WEDA) 2017 roga cpeam npoekTos No AHOYrny6neHuio.

, PROJECT DETAILS

- ‘ PROJECT CLIENT
Kansas Water Office

el e
g
4 2

ol
2 DREDGE QUANTITY
3 million cubic yards
VESSEL TYPE
Cutter Suction Dredge
DREDGES WORKED
Lp
COMPLETION
CDF Construction: December “15 - June "16
Dredging: May 16 - October 16

Reclamation: Current

PucyHok 5-23 BodoxpaHunuuwe [JxoHa PedmoHOa (crieea) u ceedeHusi o npoekme (Great Lakes Dredge &
Dock Company)

[HoyrnybneHve Ha o3epe [dekenTep (Pasa 2)

HekoTopble hakTbl 1 undpbl:

e [lHoyrnybneHve BKNOYANOo Kak peMOHTHbIE, TaK U yrnybuTenbHble paboTel Ha bacceliHax
1-4 n ypnaneHvne vna us HaHocoyrnosuTenen B bacceniHax 1 n 6 (PucyHok 5-24). OTa
paboTa TaKKe BKMoYana BOCCTAHOBIIEHME OrpaHNYeHHOro obbekTa no yaaneHuto B Oknm
nyTem noBsblleHns cyulecTtBytolen 6epmbl Ha 10 dyToB, YTO NnoTpebosano 6onee 769
000 kybuyeckmx apaoB 3eMIIsiHbIX padoT.

e HaHocbl BblkanbiBanucb W MpokaumBanuce Mo Tpybonposogy Ha 9-10 munb u
pasMeLlanucb B OrpaHMYeHHOM HaHocoynasnmeatowem 6accenHe Oknu.

e B uensax skoHoMUM CPeAcTB ropoaa, NoBbILEHUss APDEKTUBHOCTM U YNyYLLEHNS peLLeHns
9KOJIOrMYeCcKMX BONPOCOB, BCE 3EMIECOCHbIE 1 HarHeTaTernNbHble HACOCHbIE CTaHLMM Obinu
3MNEeKTPUYECKUMN.

e  OTOT nNpoeKT yBennunt o6beMm BogoxpaHunuwia ropoga [ekentep Ha 30 npoueHTOB 1 B
TO Xe Bpems obecneunt ByayLMin CAPOC M yNy4YLWUT BO3MOXHOCTU OTAbIXa ANs passUTUs
Typusma.
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PROJECT DETAILS

PROJECT CLIENT

City of Decatur
DREDGE QUANTITY

10.7 million cubic yards
VESSEL TYPE

Cutter Suction Dredge

DREDGES WORKED
w

DURATION
CDF Construction: Aug 14 - May 16
Dredging: Nov 14 - Oct"18

PucyHok 5-24 Osepo [ekelimep (cneea) u ceedeHus o npoekme(Great Lakes Dredge & Dock Company)

5.4.2.3 OHoyrny6bnenwne B Macc-a-NyTp

HekoTopble dakTbl 1 undpsl:

e OTOT MpoeKkT npegycMaTpuBan pPEMOHTHOE HaBWrauuoHHoe [JHoyrnybneHve B
CyAOX04HOM KaHarne peka Muccucnnmn ¢ MekcukaHckoro 3anuea go r. batoH-Pyx, wTtaTt
Jlynanana (PucyHok 5-25).

e OO6bem npoekTa BkmoYan yrnybneHne CygoXO4HOrO BXOAHOrO kaHana ¢ rnyouHbl 40
dyToB Ao -45,0 n ¢ wmpuHon 750 cpyToB, YTO yNy4LIMNO MOE3AKN Yepes YHaCTKu pekun
Muccncnnu Ha Hosom OprneaHe u batoH-Pyx.

e B uenom, npnbnusntensHo 8 MUNMIMOHOB KyBnu4eckux SpaoB HaHOCOB ObINo BblYepnaHo
Ha o6bekTe Mo yaaneHuno HaHOCOB B Xag-oh-lMacca.

o KanudopHus, ®nopuga n Octpos TeppanvH ygansnu HaHOCbl B 30He CO3[4aHNS BOAHO-
GONOTHBIX YrOAMIA ANS yTURn3auuu.

PROJECT DETAILS

PROJECT CLIENT
USACE - New Orleans District

DREDGE QUANTITY
8 million cubic yards

VESSEL TYPE
Trailing Suction Hopper Dredge
& Cutter Suction Dredge

DREDGES WORKED
Terrapin Island & Florida

PucyHok 5-25 [lHoyanybumerbHbie pabombi Ha X30-og-lacca (cnesa) u ceedeHus o npoekme (Great Lakes
Dredge & Dock Company)

5424 OHoyrnybneHvne Mosaic
B pamkax npoekta 6bino BbidepnaHo 16 000 000 kyGuuyecknx sipAoOB OTXOLOB [MUHbBI U
NpoKa4yeHo Ha NATb MUITb OO KOHEYHOro yvacTka yAaneHusi OTXO40B M BOCCTAHOBIEHUS. Y
Mosaic — TbiCa4M aKpoB KapbepOoB B panioHe PriopuHbI.
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. PROJECT DETAILS
e

PROJECT CLIENT
Mosaic Fertilizer, LLC

DREDGE QUANTITY
16 million cubic yards

VESSEL TYPE
Cutter Suction Dredge

DREDGES WORKED
LP

PucyHok 5-26 [HoyenybumernbHbie pabomsl Mosaic (cnesa) u ceedeHus o npoekme (Great Lakes Dredge &
Dock Company)

5.4.3 BoccraHoBuTenbHble npoekTbl B Hugepnanpgax (Ecoshape)

«EcoShape — Building with Nature» - ceTb opraHu3auuin u cmusunyeckmx nuu, paboTtatoLwmx Haa
npumeHeHvem «Building with Nature» gnsa peweHus npobnem BOAHBIX PECYPCOB U 3auNeHust.
OpraHusaums CTUMynUpyeT pasBUTME 3HaAHWA 4Yepe3 MNUNOTHble MNPOEKTbl, YTOObI
AeMoHcTpupoBaTtb un otcnexusatb «Building with Nature» Ha npakTnke (ocHOBaHHblE Ha
npupode pelleHus). B uendx peanv3aumyM NPOEKTOB M CBSA3AHHOIO C HUMM pasBUTUSA
npvknagHbix 3HaHun, EcoShape 3akniounna cornawenune 06 obpasoBaHum KoHcopuuyma ¢ 15
CTOpPOHaMM (MHXXEHEPbI-KOHCYNbTaHTbI, UCCriefoBaTeNbCKMe MHCTUTYThI, noapsagyunkm n HIMO),
Bkntovas Deltares. Bonee Toro, EcoShape perynsipHo coTpyaHuM4aeT ¢ ApyrMMu CTOPOHaMMU,
MOMUMO Y4aCTHMKOB cornaweHns o6 obpasoBaHWM KOHCOpUWymMa, Hanpumep, C
rocygapCTBEHHbIMU OpraHn3auusiMyn 1 YHUBepcuTeTamu.

Mo pesynbTaTam MOHUTOPMHra paspabaTbiBalOTCA PYKOBOACTBA MO TUPAXMPOBAHWUIO U
pa3BepTbiBaHMIO NPOEKTOB 1 Ny6nukytoTcsa Ha Beb-canite EcoShape (www.ecoshape.org/en).

Mbl 0606Wmnn nHpopMaLMO O HEKOTOPLIX MUIOTHbIX Npoektax Ecoshape. MNMogpobHyto
NHGOPMaLMIO O NpeacTaBAEeHHbIX U OPYrMX MPOeKTax MOXHO HanTK Ha Beb-caviTe.

5.4.3.1 [MpoekT no BoccTtaHoBneHuto npupoabl Mapkep BagaeH

MpoekT kacaetcsa cosgaHns ot 6 000 go 10 000 rekTap WMCKYCCTBEHHbIX OCTPOBOB AJIS

yBenuueHnst Mect obuntaHuns gukon npupogpl. Hekotopble dakTbl 1 LMdpbl:

e OOwasa nnowape rpynnbsl ocTpoBoB — 4,5 kM Ha 2,3 kM (PucyHok 5-27).

e Cxema Mapkep BagaeHa pasgeneHa Ha OCHOBHYHO NITOTUHY, BTOPOCTEMNEHHbIE NIOTUHBI,
KOMMOHEHTbI NPUPOAHOW cpeapl, 3alLMLleHHble 60oTa, 30HbI OTAbIXa, NeCHaHbI Kapbep,
OTCTOWHbIE TPaHLLUEW.

e CTtpoutenbctBo nepeon dasbl Havanock B 2016 roay v 3aesepumnock B 2020 roay.

e CTpouTenbCTBO BKIHOYANO pa3MeLLeHne CBA3HbIX U HECBA3HbLIX HAHOCOB, MPOUCXOOALLMX
N3 aKocuctemMbl o3epa Mapkep, CTPOUTENLCTBO CKBO3HbIX MpUYarbHbIX COOPYXEHWN,
co3gaHuve Nnspken, aoH 1 60N0TUCTON MECTHOCTH.

¢ Ob6bembl MCNOMb30BaHHbLIX MaTepuanos (bockanuc, 2019)

o CkanbHag nopoga =100 000 ToHH

o TMecok =12 500 000 m3

o [nwuHa, un, Topd = 15 500 000 m3

e  duHaHcMpoBaHWe, 3aUHTEPECOBAHHbBIE CTOPOHBI, FOCYAAPCTBEHHO-4YaCcTHOE NapTHEPCTBO:

o [poektnpoBaHme un cTpoutenctBo Mapkep BapgeHa (nepBas dasa)
dmHaHcupyeTcst  ronnangckon  npupogooxpaHHon HIMO  Natuurmonumenten
yepe3 OnaroTBOpuTENbHbIM (OHA W3 CPeacTB  HaUMOHarbHOW  foTepeun
Postcodeloterij (30,5 MnH. eBpo), MnHucTepcTBa MHAPACTPYKTYpPLI U ypaBneHns
BoAHbIMM pecypcamu (18,5 mnH. eBpo), MuHmnctepctea 3koHoMuku (18,5 MnH.
€Bpo) 1 npoBuHUMK dnesonaHg (6,5 MNH. eBpo).

o CootBeTcTBylOLWEE (UMHAHCMPOBAHME ObINO 3a4YUCMIEHO Ha BHELWHWA CYeT
ronnaHAcKoro HaumMoHanbHoro ooHAa 3eneHbIX UHBECTULIMN.
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o Meponpuatns Mo MOHUTOPUHTY W pPasBUTUIO 3HaHWUA  (PUHAHCUpPOBaNUCh
OTOENBHO.

o AKTMBHOE yyacTve MNPVHANKU ABeHajuaTb CTOPOH: MyHuuunanuteTt Jlenuctag,
Natuurmonumenten, Boskalis, MwuHUCTEPCTBO 3KOHOMWKM, MUHUCTEPCTBO
CenbCcKoro xo3sancTea, MMHUCTEPCTBO MHPPACTPYKTYPbI U yNpaBreHns BOAHLIMM
pecypcamn, npoBuHums PnesonaHg, Nationaal Groeifonds, RWS Midden-
Nederland n KIMA associates.

PucyHok 5-27 30Ha eoccmaHoseneHusi Mapkep BaddeH

5.4.3.2 [MMNOTHBIN NPOEKT MO CO3PEBAHWUIO MMUHbI
OauH 13 NUNOTHLIX NpoekToB Ecoshape, Lenbio KOTOPOro ABMASETCA MOUCK MHHOBALIMOHHbIX
€cnocoboB MOMIE3HOr0 M 3IKOHOMMYECKU IPdeKTUBHOrO nNpeobpasoBaHWs una Ha 3emne B
ruHy. MNUNOTHBIN NPoeKT 3hdEKTUBHO 0O6bEeANHSAET Lennm MHOXECTBa 3avHTEepPeCOBaHHbIX
CTOpoH. B pamkax npoekta oLeHWBaeTcs KoMMepyeckoe OBOCHOBaHWe cleHapus Mo
KpynHomacLTabHon peanusaumm.

MMNOTHBLIN NPOEKT OCHOBaH Ha cbope WNUCTbIX OCagkoB U3 ycTbs 3OMmc-[donnapg u
npeobpasoBaHUN B TNIMHUCTYIO MOYBY, YTO AaeT [OBOWHYH BbIrogy: KayecTBO BOAbl U
3KOCMCTEMBI yIy4LlaeTcsl, NPOM3BOAMTCS BonbLUE FMMHUCTOM NOYBbI AN YKpenreHnst MOPCKMX
aam6 Boonb yctba Omc-[onnapa. MaTtepuan MOXHO Takke UCNONb30BaTb ANS NMOAHATMSA
CeNbCKOXO3ANCTBEHHbIX Yroaun, YToObl KOMNEHCMPOBATL NpoceaaHne NoYBbI.

Rijkswaterstaat (vacTb MuHucTepcTBa MHPPACTPYKTYPbI U YNpaBreHns BOAHLIMU pecypcamm
HvaepnaHvzgoB), NpoBuHUMSA poHMHreH, Mopckne nopTbl [POHMHIeHa, BOOHOE ynpaBleHue
Hunze en Aa’s, npupogooxpaHHas opraHusaums Het Groninger Landschap u EcoShape
o6beanHUNUCL AN peanu3auny NUIOTHOro NPOEKTa Mo CO3PEeBaHUI0 MUHbI, YTOObI U3Y4nTb
pasnun4yHble cnocobbl NnpeobpasoBaHWs BblHepnaHHbIX MENKO3EPHUCTBIX HAHOCOB B IMMHUCTYHO
nouYBy, NOAXOAAWY Ans ykpennewus gamb. Wccneposatenu EcoShape 3aHumarotcs
NPakTUYECKUMMN 3SKCNEepUMEHTaMM, 4YTOObl U3yunTb Haubonee onNTUManbHble MNOAXOAbl K
CO3PEBAHWIO TTUHBI.

MUNOTHBLINA MPOEKT CTan XOPOLUMM MPUMEPOM TOrO, KaK aKTUBHOE, KOHCTPYKTUBHOE y4yacTue
3aMHTEPeCcOBaHHbLIX CTOPOH MOXET MPUBECTU K YHUKANbHOMY MPOEKTY, B KOTOPOM MOXHO
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9pheKTUBHO 06beaUHUTL LieNM MHOXECTBA 3aMHTEPECOBaHHbIX CTOPOH, coObOpaBLUMXCs Ans
pelleHns npobnembl cBO60AHO NepeMeLLatoLLEero una B ycTbe peku.

Llenb nunoTtHoro npoekta — npeobpasoBatb 290 000 M3 MNUCTbIX OCafKOB B YCTbe peku
npumepHo B 105 000 M3 rmuHbI, 4TOGLI YAOBNETBOPUTL NOTPEBHOCTL B rMMHE ANns Aamb.
BogHoe ynpaeneHue Hunze en Aa’s 6yaget ucnons3osatbe 70 000 m® npon3BeaeHHON MUHbI
Ans npeobpasoBaHusa / yKpenneHns ogHoro kunometpa gam6 B Lnpokyto 3eneHyto gamoy,
nocrnenyoLwmi NUAOTHBIA NPoekT. OTo Aamba C NonorMM OTKOCOM, MOKPbLITbLIM TpaBon. Ecnin
npousBegeHHas rnvHa OydeT ycnewHo Wucnonb3oBaHa Ha 3TOM MNPOOHOM  y4acTke,
OoCTaBLUMCS yvacTok (mpumepHo 11,5 KM) NpOTMBONaBOOKOBOIO COOPYXEHWS TOXEe MOXHO
OyaeT ykpenuTb 3TMM MeTodoM. Kpome Toro, co3peBLune ocagku MOryT MOOOWTU Kak Cbipbe
ONs NPOU3BOACTBA KUPMNUYeEN U NOAHATUS CEIbCKOXO3ANCTBEHHbIX YrOAWN.

MNOTHBLIN NPOEKT AacT 3HaHWSA O Npeobpa3oBaHMK BblYEPNAHHOMO MaTtepuana B rMUHUCTYI0
MoOYBY M MOMIE3HOCTU ITOr0 Mnpouecca. AT 3HaHWUS MOTYT Takke OblTb MOMNE3Hbl B APYrux
cepax, rge He XxBaTaeT CTPOUTENMbHbIX MaTepuarnoB, W WHTEHCMBHbIE MOTOKU
MEJIKO3EePHMCTbIX HAHOCOB NPUBOAST K BbICOKMM 3aTpaTtaM Ha AHOYrnyoneHue n / unm notepe
3KOSI0rMYEeCcKo LEeHHOCTU, Kak, Hanpumep, B CuHranype unu yctbe p. 3anagHon Lenbapl
(HwoepnaHgb!).

PucyHok 5-28 Mecmo cospesaHusi enuHbl 6 [engp3elin (cneea) u MECMO UCMOYHUKa HaHOCO8 (cripasa)
(cHumok: Satelliet data portaal, 2018)

o MecToHaxoxaeHue: yctbe Omc-Jonnapa, Adendsenn (HnaepnaHabl)

o [MnaHupyembln nepuog peanusaumm npoekta: ¢ aHBaps 2018 roga go aHesaps 2022 roga

e VYyacteywouwme cTopoHbl: Rijkswaterstaat, nposuHuMa [poHuHreH, Mopckue nopTbl
'poHuHreHa, BogHoe ynpaeneHue Hunze en Aa’s, Het Groninger Landschap n EcoShape.
MpoekT peanuayetcs npu cuHaHcoBon nogaepxke Waddenfonds n HaumoHanbHoM
nporpamMmmsbl 3awWwuTbl OT naBoakoB HuaepnaHaos HWBP.

e YpoBeHb roTtoBHocTM TexHonorun (TRL): 3 (T.e. 3KkcnepumeHTanbHas MpoBepKa
KOHLIenumm)

o Okpyxatowas cpefa: Unuctoe nobepexbe, Pekn 1 yCTbst PEKU, NOPTbl

bonee nogpobHyto wMHbOpMaLMlO O MNpPOEKTe MOXHO HaWTu Ha  Beb-cawTe:
www.ecoshape.org/en/cases/clay-ripening-pilot-project-delfzijl-nl/
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5.4.4 MpoekT «HoBbIN Cy3aukui KaHan»: N3BeCTHbIA NPOEKT NO AHOYrNy6GreHuo

HekoTopble dakTbl 1 undpbl 06 aTOM n3BecTHoM npoekTe (Ban BemmeneH n gp., 2016):

e YyacTue LWecCTM OCHOBHbIX MOAPSOYMKOB MO AHoyrnybutensHbiM paboTtam: Challenge
Consortium, coctosawuin n3 Royal Boskalis n Van Oord ns Hugepnangos; National Marine
Dredging Company (NMDC) n3 Aby-[a6bu; Jan De Nul NV 13 Benbrum. ObLias ctoumocTb
koHTpakta — 1,5 mnpg. gonn. CLA. Btopon koHcopuuym, Dredging International NV
(komnaHusi-onepatop DEME Group) n3 benbrun n Great Lakes Dredge & Dock Company
(GLDD) ns CLWA, nonyuyunu 3agaHue no yrinyoreHnto 1 pacliMpeHnio 3anagHoro nputoka
Cyaukoro kaHana Ha cymmy 540 mnH. gonn. CLUA.

e Haubonblee uucno 3semrnedepnatenbHbiX MalWH, KOrga-nmbo KMCMONb30BaHHbLIX MO
OAHOMY npoekTy, — 28 eaunHny 1 40 eanHUL, BCnomMoraTenbHOro obopyaoBaHus.

e 3a 9 mecsiueB 6bIno BblvepnaHo npumMepHo 245 mMiH. M8 necka.

e bonbwas yactb hMHaAHCMPOBaHUSI NpoOeKTa nocTynuna oT HaceneHus Erunrta, koTopoe
npurnacunm NpUHATL y4acTue B NOKYMKe MHBECTULIMOHHBLIX CEPTUMPMKATOB C HAYUCTIEHEM
npoueHToB. Lleneas cymma 8,4 mnpa. ponn. CLWA 6bina gocturHyta 3a 8 gHen.

g <3
N FERNAO]BDE MAGALHAE
ANEN-F~ 2

~

I il )} a . |
PucyHok 5-29 CriymHukoeoe u3obpaxeHue pasHbix sudoe semnedeprnamernisHo20 obopydosaHusi Challenge
Consortium Ha pabouyeli nnowadke (ceepxy) u usobpaxeHue cydos (CHU3Y)

—

2.0 3aknto4veHne

Bbinn BkpaTue onucaHbl pasnuyHble MpUMEpbl M3 APYrMX CTpaH MNo peLueHuo npobnem
3auneHus. Kpome atoro, 6b1nv nokasaHbl HEKOTOPbIE NMPUMEPbI, KOTOPbIE MOTYT ObIThb NOME3HbI
npu paccMoOTpPeHun yTunmusauum HaHocoB Ha TMIY. lMoyTn HeT npuMMepoB ynpaBneHus
fGonbwumn obbeMamm HaHOCOB B BOAOXpaHWnuwax (kak B PycrnoBoM BogoxpaHwunuiie), B
YaCTHOCTU UX yaaneHuns v ytunusaumun. B 6onblumHcTBe cnyvyaeB 00beMbl HAMHOMO MEHbLLE.
OpHako 3TOT ONbIT MOXET ObITb MONE3eH NPU PACCMOTPEHUUN CPOYHBLIX PEMOHTHbLIX paboT Ha
TMI'Y, a Takke NMAOTHON KaMnaHuM No yTUnu3aunun HaHOCOB.
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Mbl Takke npegnaraem MNOCMOTPETb HalIW MNpe3eHTauuu, KOTopble coaepXaT KOpOTKue
np1MMepbl MMPOBOTO onbiTa. KpoMe Toro, B OTYET BKITIOYEH NepeYvYeHb Pas3nnyHbiX MCTOYHMKOB
nuTepaTypbl 1 Ny6nukaumin, KoTopble MOryT BbiTb NONe3Hbl (CM. CnMcok NuTepaTtypsbl).
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6 3aKkn4veHns 1 pekoMmeHgaumm

6.1 OO0Lme 3akno4YeHns

YrnybneHHbln 0630p M OLEeHKa MMEKLUXCS MNPOLUMbIX UCCNEeAOBaHUN U 3KCnpecc-aHanus
npobnem 3auneHna Ha TMIY nokasanu, 4TOo cuTyaLus LOBOMbHO Cepbe3Had, npuyem He
TONbKO B YacTu notepu obbema BOAOXpaHWUMNLLA, HO 1 B YacTy 6e30nacHOCTM COOPY>KHEHUI
N HaceneHusi, a Takke BIUSHUS Ha MECTHYH 3KOHOMWKY M CpeacTBa CyLLUEeCTBOBaHUs. JTa
npobnema yxe npueena K noBbILLEHHOMY PUCKY, CBA3aHHOMY C NMPOXOXAEHUEM NaBOLKOB, a
Takke kK cbosim B paboTe rmapoanekTpoCTaHLUM U MPPUTraLMOHHBLIX COOPYXKEHUIN U 0O BEKTOB.
Kpome Toro, PycnoBoe BogoxpaHunuile noTepsano 3Ha4YnTenbHbin obbem (novtn 1,5 mnpa.
Mm3), KoTopasi MpuUBOOAMUT K HexBaTke BOAbl, CWUMbHO OTpaXalollencss Ha cpeacTBax
cyliecTBoBaHust 6onee 5 MMNIMOHOB YernoBek B pernoHe. B ¢BA3u ¢ aTum, aBTopbl OTYeTa
CUYMTAIOT, YTO 3TN NPOBNEMbI U CBA3AHHbLIE C HUMU BbI3OBbI HYXXHO PELUNTE B CPOYHOM NOpsKe.

lMpenocTaBneHo HECKONbKO NPYMEPOB M CCbISIOK HA MMPOBOK ONbIT. IX MOXHO paccMoTpeTb
N 13yuntb Bonee nogpoOHO MpYM PacCMOTPEHUN M MPOEKTUPOBAHWMM BO3MOXHBIX MeEp Mo
6opbbe ¢ 3amneHnem. OgHako yHMBEpPCANbHOro MeToda unv nogxoga Het. CnegoBaTteribHO,
npegnaraemMble peLleHns 1 Mepbl criegyeT paspabaTbiBaTb C yHETOM MECTHOM / permoHarnbsHon
cneumdukn n CUTyauum Ha OCHOBE U3YYEHUSA COLManbHOW, TEXHUYECKOW, SKONTOrMYECKOM U
3KOHOMMYECKOWN OCYLLECTBUMOCTU. Hy)XHO NOOgYEpPKHYTb, YTO BCE MEpbl U BMeLLaTeNnbCTBa
OOMKHbI  OblTh Hagnexawum obpasom paccMOTpeHbl Ha npegMeT HebnaronpusTHOro
BO3AENCTBMSA M OCYLLECTBMMOCTU. Hanpumep, mepbl, CBA3aHHble C yaaneHuem HaHOCOB
(nyTem BbleMKW, [HOYrnybneHus, a TakKe MNpOMbIBaHWA), AOMKHbl ObiTb  U3y4eHbl
Hagnexawmm obpasoM, 4Tobbl M3bexaTb HeGNaronpusTHOrO BO3OEWCTBUSA, BeayLlero K
puckaMm M yrposam, TakMMm Kak oOpylLueHMe Cros HaHOCOB, KOTOpPOE MOXET Bbi3blBaTb
6roknpoBky Bogo3abopoB, nepeHoc 6onbloro o6bema HaHOCOB, KOTOPOE CO30AET PUCKM U
yrpo3bl B BOOOXPAHMIULLE U UHDPACTPYKTYpe U cpeae obutaHus B HxHeM boede.

B mupoBom onbiTe — BCe elle MHOro npobenos, B 4YaCTHOCTU B BOMpocax yTunusauuu
MEINKO3EPHUCTbIX, FMNHUCTO-UITUCTBIX HaHOCOB, K KOTOPbLIM, CyAs MO BCeMy, OTHOCUTCA
B6onbWNHCTBO HaHocoB B PycnoBom BogoxpaHunuuie. Menko3epHUCTble HaHOCbl MOXHO
ucnonb3oBaTtb Ans ytunusauum B Oonbwom MacwTtabe, HO O0ObIMHO MNPUMEHSATCS
MexaHuyeckme W apyrme pgobasku, 4YTOObl MNPOM3BECTU  KA4YeCTBEHHbIA [PYHT U
CTabUNM3MpoOBaHHbIE  HAHOCBI, HanpuMep MeXaHW4YecKoe-yrnpoYHEHHOE  CTPYKTypHOe
(HECTPYKTYpHOE) OCHOBaHWe. JATU NPOAYKTbl UMEKOT BbLICOKYIO 3HAYMMOCTb M OTHOCHATCS K
BO30OHOBNSEMbIM pecypcam. BOMbLWMHCTBO MPUMMEHEHUIA OTHOCATCA K KPYMHO3EPHUCTbLIM
HaHocaM, KOTOpble rerdye nogfarTca nepepaboTke C UCMONb30BAaHWEM YCTOSIBLUMXCS
TEXHOMOrMN pasgeneHns XMOKOCTM U TBepaoro BelwectBa, M MoOryT ObiTb  gaxe
HenocpeAcTBEHHO MCMONb30BaHbl ANA psAa Lenen ¢ BbICOKON 3KOHOMUYECKOW LEeHHOCTbIO,
Hanpumep, Ans NPou3BoACTBa Necka. YTo KacaeTcs Menko3epHUCTbIX HAHOCOB, pasMeLleHne
n / unn yganeHve HaHOCOB, NnepepaboTka HAHOCOB ANs yTunM3aumy TpebyloT Hagnexailen
OLEHKM B pamMKkax NUIOTHOW kamnaHum KoMmmepyeckoro macwrtaba (kak npegnaraercs). 31O
npegnonaraeT cosgaHue Gonblwnx mHkybatopoB / 06bekToB No nepepaboTke HAHOCOB B
KOMMep4yeckoM maclutabe, KoTopble MOryT CTUMYNMPOBaTb 3KOHOMWYECKUA POCT pPErmoHa.
MHorue onucaHHble 34eck NpoLecchl nogaatTcst MacluTadbmpoBaHuto. Kak oTmeyanocs Bbille,
HaHOCbl — 3TO PECYPC, a HE OTXOAbl.

6.2 PelweHne npobnem 3annenus ¢ ytunusaumen HaHocoB Ha TMIY

Mpo6GneMbl U CBA3AHHBLIE C HAMW Mepbl pasaeneHbl Ha KaTeropum o CPOYHOCTM U MacluTaby.
MepBas kaTeropus Npo6rem u Mep TpebyeT CPOYHOro BHUMAHUS U AEACTBUIA, B TO BPEMS Kak
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BTOpas Karteropusi Nnpobrnem u Mep Hyxgaetcsa B 6onee nogpoOHON OUEeHKe BO3LENCTBUSA U
ocyulectBMMocT. Kpome Toro, onbIT peanusaumMnm Mep Ans pelleHus npobrnem nepsoi
kaTeropun OyaeT mnoneseH Ans OLUEHKUM Mep Mo pelleHusiM npobrieM BTOPON KaTeropuw.
Mpobnembl 1 Npefnaraemble Mepbl BKpaTLE ONMCcaHbl B
Tabnuua 6-1.

Tabnuya 6-1 Kamezopuu npobnem Ha TMI'Y u npednasaembie mMepbi

BOAOXPaHUMNNLLA, PEKN)
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OnucaHue
npo6nem Mpeanaraemble Mepbl MpumeyaHus
Mpepnaraetcsa KOMIMIeKcHas
nporpaMma ynpaBrneHuss HaHocamu C
yTAM3aUMEIE: - Cpo4Hble mepbl
- OcHoBHas mepa TexHud4eckoro | . .. . 3aTPAT-BBIFOM U
obcnyxmBaHus (nnaH ypanewms | . LGCTEUMOCTH (8
HaHocoB B PycrnoBom BoAoOXpaHunuLle ‘-IagTHOCTI/I s
1 TONOBHBIX COOPYXXEHUSIX KaHana) Tmnwaaum,w -
-[ononHunTenbHas Mepa TeXHNYEeCcKoro Zloano Bl USETIG
obcnyxmMBaHMs (MPOMbIBaHWE HAHOCOB NMMOTHOM KaMNaHMM)
B PycnoBom BogoxpaHunuie)
- OdpekTnBHas o - TlogpobHasi  oueHka
SKCI'IJ'Id)aq'I?aLI,VIﬂ n SNISpa CHIDKEHIA BO3AGHCTBIA Boaueﬂpcl:gem ! (B
y (bopbba c 3po3ven u ynpaeneHue
©esonacHocTb YaCTHOCTU, MO yAaneHuo
e y | MPUTOKOM HaHOCOB B Bogocbope, peke HaHOCOB)
NPppPUraLMOHHBbIX i BOROXPAHMTHMELS) - Ananus blHKa no
ng KEHUN Meprl  BAATTANAM W OAARPHI npogykram pmnwsau,mm
n %3:1 CK NABOAOK (cncTeMbl MOHUTOPUHIa, MHpopMaLuK, HgHOZOB y (06bem
pory _ | MPOrHO3npoBaHu4, paHHero ’
(n3-3a yacTuyHOM BEAVIBEEASHIASS SORBAILIBTE CTOUMOCTb,
6rIOKMPOBKU PEeAynpexa ’ patl noTeHuunanbHble
noTepb BOAbI)
BOAOCIMMBOB) CermMeHThbl KMWEHTOB,
- MNunoTHasa kamnaHWsa Mo yTunusaumm e e
® yOaneHHbIX HaHocoB w3 PycnoBoro STGHE P
3 BOAOXpaHWIMWEA C WX MONE3HbIM ﬁe eHaC’bILLI,eHI/Ie -
o NCMNONb30BaHNEM (nponsBoacTBo P P ’
o 6 apyrme  npoayktbl U
e [oBaBOK AnA ynyullenus BepxHero | o BHI{H —
g cnos MoYBbI " yaobpeHui, MeCT)Il-|pble M Bar;KHble
- NpoOun3BOACTBO CTPOUTENbHbIX
a aKkTopbl).
-y MaTepumanos, COOpYKeHUs ans
é’ 0bbekToB yTunmusaumm,
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- Mpepnaraetca Tpu BapuaHTa Ans
CpaBHUTENBHOWM OL/EHKM
-MoTtepa obbema . .
OCYLLECTBMMOCTU 1 BO3OENCTBUSI:
BOAOXpaHuUnuLa, . - KpynHomacLTtabHble
BapuaHT 1: KanuTtanbHble
BeayLas K BMeLLaTenbCTBa,
aHoyrnybutenbHble paboTsl B
HexBaTke  BOAbI noaTomy Heobxoamma
Pycnosom BOAOXpPaHWUMLLE c
ANnsi  OpOLLEeHus, o aetanbHas OLEeHKa
yTUnm3aumnen HaHOCOB
NUTLEBOTO ) OCyLLEeCTBMMOCTHU "
BapwuaHT 2: CTponTenscTBO HOBOMO U / =
BOAOCHAOXeHNA 1 BO30ENCTBUS.
UNM  pacliMpeHne  CyLLEeCTBYHLLEro
oTpaxatoLascs - Heobxogumo y4ecTb
HanNMBHOIo BoAoXxpaHunuia (-Lu) L
Ha cpencrtea ' OMbIT, MOJIyYEHHbIN B
BapwuaHT 3: Pacwunpenue /
CyLLIEeCTBOBaHMSA . | pesynbTate nNpYMEHeHUs
nepemeLleHme COOpPYKEHW 3
HaceneHus M NUNOTHOM peanusaumm
(Hanpumep, noBblLLEHME unm v
-YMeHbLUeHne B pamkax nepBsow
YKpenneHue nnoTuHbl 4518 yBEeNNYeHns &
pasmepa (cpoyHon) KaTteropuu
MaKCMMarbHOro YPOBHS
& | Pycnosoro mep.
s BOAOXpaHMNuLLA)
S| BogoxpaHunuwa, . - MoxeT notpeboBaTbcst
) - Mepbl CHUXEHWS1 BO3OENCTBUS
L | oTpaxatoLieecs fbonblle BpeMeHu ans
o - Mepbl agantauum 1 nogaepxku
- | Ha  ©esonacHom OLEHKN OCYLLECTBUMOCTHU
T - YTunusaumsi HaHOCOB C MOJNIE3HbIM s
% | (MpOeKTHOM) N BO3OENCTBUSA, a Takke
= ncnonb3oBaHneM (KpynHomacLuTabHoe v
@ | nponycke NPUHATUSA pPELUEHUN.
= NPYMEHeHNEe, KOTOpOe [LOIDKHO ObITb
= OCHOBaHO Ha pesyrnbTaTtax MUITOTHON
@ KamnaHum)

WNcxopa ns ob3opa npownbiX uccrnegoBaHni M nabopaTopHbIX aHanvM3oB, Mbl COCTaBMIU

KOPOTKMN CNWCOK MOTEHUManbHbIX BapuvaHTOB YTWMIM3auuMW HAHOCOB C  MONE3HbIM

Mcrnonb3oBaHMEM ANs AanbHenWwero pacCMOTPeHus:

e [lpousBoacTBo AoGaBKku Ans BepxXHero Criost noysbl U MPOW3BOACTBO YAOOpeHwun ans
CenbCKOro X035AMNCcTBa 1 necoHacaxaeHns

e Co3gaHve M BOCCTaHOBMIEHME 3JKONOTMYECKMX 30H (cpedbl 06uTaHUsA) Ans NogaepXKu
hYHKLMIN CPeacTB CyLeCTBOBaHUSA

o Co3pgaHve KoMMepYecknx oTpacnen Npon3BoacTBa CTPOMTENBbHBIX MaTepuarnos (BKMoYas
pobaBreHve nonumepoB), NaHAwadgTHOro (3KONorM4yeckoro) Au3anHa, Npou3BOACTBa
KOMMO3NTHOrO HanomHuTens (CTPYKTYPHOrO U HECTPYKTYPHOrO) 1 NpuMeHeHne B cdepe
OKpy>KatoLLel cpeabl

e CoopyXeHusi No perynmpoBaHuio pekn 1 BogoxpaHunuia (kpenneHve 6eperos n 6epmbl,
necyaHble Npobku, 3eMnsHble NNOTUHbI, U T.4.) AN YyNpaBreHns NOTOKOM U HaHOCaMm

Mbl npegnaraemM nNpoOBECTU MWMOTHYIO KaMMaHWK KOMMepyeckoro macwrtaba (B pamkax
KOMMJIEKCHON MporpamMmbl  yNpaBneHWsi HaHocaMu), 4YTOObl OLEHUTb  TEXHUYECKYHD
OCYLLECTBMMOCTb 1151 IPUMEHEHUS B pEarbHOM XU3HW. OTO JOMKHO BKIOYaTh aHanm3 pbiHka
W aHanu3 BbIroA-3aTparT, a Takke AeTarbHYH OLEHKY BO3AENCTBMS U PUCKOB (COoUManbHbIX,
9KOHOMMWYECKUX U IKOSIOTNYECKMX).

6.3 Yctonumnsoe ynpasnexHve TMIY

®yHkumm TMIY HenocpencTBeHHbIM 0Opa3om CBSi3aHbl C BOAHOW, NMPOAOBOSIbCTBEHHON U
3HepreTnyeckon 6e30MacHOCTbIO perMoHa ¢ HaceneHmem 6onee 5 MUNNIMOHOB YenoBek. ATn
PYHKUUKN CBA3aHbI C yCnyramu 3KOCUCTEMblI B MacluTabe GacceriHa M OOMKHbI yYUTbiBaTb
coumanbHoO-3KOHOMMYeckne acnektel. CnepgoBaTenbHo, noaxog Hekcyc «Boga —
NpoAOBONbCTBNE — 3HEprus + okpyxatowasa cpega» (WFEE) cnegyet paccmatpuBaTth kak
HeoTbeMMeMyto 4acTb YCTOMYUBOro yrnpasneHus TMITY.

Bce npepnaraemble Mepbl UM BMellaTeNbCTBa MO  ynyyweHWo nonoxexwus TMIY
HenocpeacTBEHHO MIN KOCBEHHO crnocobceTBytoT Llensm Ycrtonumsoro Passutusa (LIYP). 310
crnegyeT NpUHATE BO BHMMaHWE Mpu NpoBedeHUM OLEeHKM OCYLLeCTBMMOCTU M BO3AENCTBUSA

118 of 147 PeleHne npobnem, Bbi3biBaeMbIX 3auneHnemM Ha TysmyroHckoMm ruapoysne(TMITY)
11207781-002-ZWS-0001, 30 aBrycta 2022 roga, Nnpoekt

Deltares



npegnaraembix Mep. Mbl nonbiTanuce onucatb B3anMocBsa3b mexay Hekcyc u LIYP uepes
Mepbl, CBSi3aHHble C YCTOM4YMBbLIM YynpaeBneHnem TMIY. Ewe oauH BaXHbIW acnekT,
KacaroLmics yctonumeoro ynpaenennss TMIY — ynpaeneHune B macwitabe 6acceriHa, Tak Kak
€CTb pasnuyHble BMeLLaTenbCTBa, KOTOpble BNMUSIOT Ha BOAOCOOp Bbille Mo TeyeHuto. Kpome
Toro, TMI'Y — TpaHCrpaHW4HbIN KOMMMEKC, B CBA3M C YEM COTPYAHUYECTBO U MOHMMaHWE
MeXay OBYMSI CTpaHamMu MMeeT Oonbluoe 3HaveHue Ans ynydlweHus cuTyauum Ha TMITY.
JomkHa ObITb Hagnexallas CBA3b MeXAy TeXHUYECKOM 4acTbid Hekcyc v yacTbio no
YNPaBMEHNI0 KaK BaXXHEWLUUA KPUTEPUA YCTOMYMBOCTW. OTO O3HA4aeT, YTO YCTOM4YMBOE
yrpaBreHne CBSA3aHO C «KOMMSIEKCHBbIM YMpaBfeHneM peyvHbiM BacceriHoM C y4acTuem
3aUHTEPECOBAHHbLIX CTOPOH», KOTOpPOE, Cyasd MO BCEMY, OTYACTU Y€ YYTEeHO B pamkKax
ynpaeneHusa 6accenHom p. AMyaapbu.

6.4 OrpaHnyeHns 1 CROXHOCTH

ECTb HECKOMBKO CIIOXXHOCTEN U OrpaHUYEHNIA, CBA3AHHbIX C pelleHneM npobnem 3auneHus, a
TakKke yTunusaumm HaHocoB Ha TMITY. B obuem, orpaHU4eHmns U CrOXHOCTU, KOTOpble MOryT
nmeTb MecTo Ha TMIY, MOXHO pa3genuTb Ha cnegylowue Kateropum:

(i) dPusnyeckme orpaHUYeHUs: CTEMEHb U CEpPbe3HOCTb NPobrieM, n COCTosiHME OOBLEKTOB;
CPOKM; HanMumne NpoCTpaHCTBa 1 NepeaoBOM TEXHOMOIMN; AOCTYMHOCTb M JIOTUCTMKA NPOEKTa;
PbIHOK M OrpaHMyeHuns No npogykTam (kacaTernbHO yTUnM3auum HaHOCOB); HebnaronpusiTHele
n3MeHeHns B byayliem (Hanpumep, CHUWKEHWE MpUTOKa UM poCT 3p0o3nK 13-3a gerpajaumu
BepxHero Bogocbopa 1 NpoBOAMMbIX TaM BMELLATENbCTB).

(i) CoumanbHble N 3KONOrMYeckMe orpaHuyYeHus: Bonpockl 6e30nacHOCTM, BO3AENCTBME U
PUCKM ONsi 3KOMOrMM BCNEeACTBUE KPYMHbIX BMELLATENbCTB U M3MEHEHWn (Hanpumep, and
depmepoB, pbIGaKOB U OPYruxX >XUTEren); COnpOTMBIIEHME W HEroTOBHOCTb HaCEeNeHus;
3arpsisHeHune (Bo3gyx, BoAa, LWWyM); 3arps3HEeHHbIE UM HEKaYeCTBEHHbIE HAHOChI.

(iii) OkoHOMMYeCKME OrpaHUYeHWsi: HanuumMe WHBECTUUMA W TOTOBHOCTb WHBECTOPOB;
orpaHumdeHue Oiompketa (Hanpumep, B Cnydae  rocyAapCTBEHHbIX  UHBECTULIMN);
HeonpeaeneHHOCTb 3KOHOMUYECKOW XM3HECMOCOBHOCTM U 060CHOBaHUS; OUHAHCOBBIE PUCKU
(moTeps uUnNU CHWXKEHWS BbIrO4, HaNpuMMep, U3-3a BO3MOXHbIX YpPEe3BblY4aMHbLIX CUTYyaLMN,
PUCKOB, OTpULATENbHbIX Pe3yNbTaToB, SKOHOMUYECKON HECTAbMMBHOCTN)

(iv) KOpuguueckne n npoyne orpaHUYeHus: npasuna M HOPMbI, NPUOPUTETLI U WHTEpEeCHI
3aMHTEPECOBAHHbIX CTOPOH; HEXenaHue NPUHATUS UHHOBALMOHHOIO Noaxo4da M TEXHONOornm
(oenaTtb Tak, Kak genanu Bcerga); TpaHcrpaHudHble Crnopbl; NonMTUYeckas BOMs; pasHuua B
BOCMPUSITUN CPOYHOCTM.

Bce COOTBETCTBYHLLNE OrpaHNYeHUNA U HI0AHCbI crnegyeTt HagneXxawmnm o6pa30M N3y4nTb elle
Ha npeaBapuTesibHOM 3Tane npoeKkTta n ﬂpeﬂBapMTeﬂbHOVI OLEeHKN OCyLLeCTBUMOCTHN.

Bblpa)KeHI/Ie NPU3HATEJSIbHOCTU

Bobipaxxaem Gonbliyto GnarogapHocTb Mnpod)eccopy, OOKTOPY TeXHUYeckmx Hayk Manuke
MkpaMoBoW 3a NOCTOSIHHYIO NMOMOLLb M NpeAoCTaBnNeHHble AaHHble, MHpopMaLMo U LieHHble
npeanoxenuns. Mbl Takke Bblpaxaem 6GnarogapHoctb akcneptam LIAP3C n ynpaBneHuto
TMIY 3a NOCTOSIHHYO NMOMOLLb M NSI0A0TBOPHbLIE OGCYXAEHMS.
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Ministry of Water Resources
of the Republic of Uzbekistan

[MpunoxeHne 1. BogHble pecypcbl U 3auneHune
BOOOXpaHUNUW, B Y30ekuctaHe — HeKoTopble

doakTbl 1 Undpbl

MHCTMTyLIMOHaanaﬂ CTPYKTypa ynpaBlieHusa BogHbIMU pecypcamMmu B Y3bekucraHe

Ministry of Water Resources
of the Republic of
Karakalpakstan,

Basin Administrations of

Karshi Main Canal
Operation Administration

Central Dispatching,
C ication and Cad e
Service

Agency for Water
Management Projects
Implementation

Irrigation Systems

Main Canals (Systems)
Administrations

Amu-Bukhara Pumping
Canal Operation
Administration

Information, Analytical, and
Resource Centre

Administrations of
B Irrigation Systems

Ferghana Valley Main
Canals Operation
Administration

South MirzoChoul Canal
Operation Administration

Rayon Irrigation Depart

(of Quvasoy city)

Gosvodkhoznadzor
State Inspectorate
[supervision of
hydraulic structures safety]

Suvloyiha SUE
[State Unitary Enterprise,
for water designing]

Departments of Pump
u Stations, Energy and
Communication

Zarafshon Main Syst:
Operation Administration

Uzsuvekspertiza SUE
[State Unitary Enterprise,

Administration of Bank

Protection Dikes and Bed-

Ameliorative expeditions

R lating Structures

Y3HKW[ (2020)

Right-Bank Collector
System Operation
Administration

ford and construction
expertise]

Botiometrik Markaz SUE
[State Unitary Enterprise,
for bathymetric surveys]

Scientific and Research
Institute of Irrigation and
Water Problems.

Water Reservoirs
Operation Administration

Educational institutions
(colleges)

Department of
Jizzakh Main Pump Station
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dakTMyeckoe U NporHosmpyemoe notpebrieHne BoAbl, N0 oTpacnsM, B Y36ekucraHe
(mnH. M¥rop)

Water consumers Total including by source
® 5 riority) water Surface | Underground | Return
vP requirement | Water Water Water
2018
Domestic utilities 5320 2200 3120 0
Industry 1885 855 1030 0
Rural water supply 485 415 70 0
Fisheries 640 460 0 180
Energy 770 770 0 0
Iirigated Agriculture 55100 50000 1100 4000
Total 64200 54700 5320 4180
2030
Domestic utilities 6200 2450 3750 0
Industry 3500 1580 1920 0
Rural water supply 950 810 140 0
Fisheries 640 460 0 180
Energy 780 780 0 0
Trrigated Agriculture 48000 46800 700 500
Total 60070 52880 6510 680
OvHamuka chakTuyeckoro 3a6opa sBoabl U3 pek (MnH. m%)
1960 1980 1990 2000 2010 2018
= = = = = =

- 2 = = - e = 2 - c — £

Z E £ = £ g 2 = £ = Z =

E|E|E|F|E| B 2| B 2| F|E|

- - = - = =

30780|27900|64910| 55510| 56611| 58156| 53265 | 35687 | 56611 | 44718 | 54700( 50000

[daHHble O 3auneHuM BoagoxpaHunuuw, B Y3b6ekuctaHe (BaTumeTpuyeckum UeHTp
MuHuncTepcTBa CenbCKOro Xo3siCTBa U BOAHbIX pecypcoB Y36ekncraHa, 2013)

Reservoir Initial Silted Initial Silted  Started to
Volume volume Volume Volume  operate
(Mm’) (%) (Mm?®) (%) (Year)
Total Volume Capacity Dead Volume Capacity
Tashkent 250 16.9 26 76.3 1962
Talimarjan 1525 3.9 125 223 1985
Janubiy 800 37 100 78.7 1967
Surkhandarya
Kuyimazar 310 11.2 47 6.7 1958
Tudakul 1200 13.7 600 9.6 1983
Akhangaran 198 48 13 27.7 1969
Andijan 1500 13.4 150 39.2 1970
Jizzak 100 19.9 4 96.2 1966
Kattakurgan 900 225 24 87 1953
Tupalang 100 16.6 8.79 88.4 1992
Khissarak 170 13.2 8.4 100 1985
Chimkurgan 500 22.7 50 31.8 1963
Pachkamar 260 25.9 10 99.8 1967
Akdarya L12:5 17.2 25 41.6 1984
Ruslovoy 2340 449 270 86.5 1980
Kaparas 960 1.9 410 1.65 1983
Average 17.8 54.6
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[MpunoxeHne 2: XUMNUYECKNN N arpOXMMUYECKUI cocTaB 0b6pa3LoB HAHOCOB

Tabnuya 0-1 Xumuveckue ceolicmea obpa3loe HaHoOCos, 835imbix U3 Pycrosozo eodoxpaHunuwa (LLlupokosa, 2022)

CopepkaHue pacTBOPUMbIX MOHOB
Kon MnoTHbIA | o B MunurpammaksmuaneHTtax, 100 rpamm
ECe, Yo
npo6 pH OCTaToK,
dS/m o
° S
HCO, | cI SO, |ca | Mg | Na+K | woHos, | HCO, | CI SO, |Cca” | Mg | Na+K
Yo
1 8,9 | 0,60 0,068 0,026 | 0,005 | 0,024 | 0,008 | 0,002 | 0,011 | 0,063 | 0,420 | 0,148 | 0,499 | 0,400 | 0,197 | 0,471
2 8,8 | 1,08 0,112 0,018 | 0,011 | 0,048 | 0,012 | 0,002 | 0,018 | 0,100 | 0,300 | 0,296 | 0,998 | 0,600 | 0,197 | 0,800
3 8,9 | 0,68 0,074 0,026 | 0,007 | 0,026 | 0,008 | 0,002 | 0,013 | 0,069 | 0,420 | 0,197 | 0,541 | 0,400 | 0,197 | 0,562
4 8,9 | 0,64 0,072 0,027 | 0,007 | 0,024 | 0,008 | 0,002 | 0,012 | 0,067 | 0,440 | 0,197 | 0,499 | 0,400 | 0,197 | 0,541
5 8,7 | 1,04 0,106 0,028 | 0,007 | 0,045 | 0,012 | 0,005 | 0,014 | 0,097 | 0,460 | 0,197 | 0,936 | 0,600 | 0,395 | 0,601
6 8,6 | 1,04 0,108 0,034 | 0,011 | 0,039 | 0,013 | 0,004 | 0,017 | 0,100 | 0,560 | 0,296 | 0,811 | 0,650 | 0,296 | 0,724
7 8,7 | 1,76 0,168 0,033 | 0,014 | 0,060 | 0,014 | 0,002 | 0,030 | 0,137 | 0,540 | 0,395 | 1,248 | 0,700 | 0,197 | 1,289
8 8,7 | 1,08 0,110 0,020 | 0,014 | 0,045 | 0,01 0,004 | 0,020 | 0,102 | 0,320 | 0,395 | 0,936 | 0,500 | 0,296 | 0,857
9 8,7 | 1,12 0,112 0,021 | 0,011 | 0,048 | 0,012 | 0,004 | 0,017 | 0,102 | 0,340 | 0,296 | 0,998 | 0,600 | 0,296 | 0,741
10 8,8 0,72 0,078 0,028 | 0,007 | 0,028 | 0,008 | 0,004 | 0,013 | 0,073 | 0,460 | 0,197 | 0,582 | 0,400 | 0,296 | 0,545
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11 8,9 | 0,64 0,076 0,027 | 0,009 | 0,024 | 0,008 | 0,002 | 0,014 | 0,070 | 0,440 | 0,247 | 0,499 | 0,400 | 0,197 | 0,590
12 8,7 | 1,96 0,184 0,035 | 0,011 | 0,092 | 0,02 | 0,007 | 0,028 | 0,175 | 0,580 | 0,296 | 1,914 | 1,000 | 0,592 | 1,202
13 851,32 0,132 0,033 | 0,007 | 0,060 | 0,016 | 0,005 | 0,018 | 0,123 | 0,540 | 0,197 | 1,248 | 0,800 | 0,395 | 0,794
14 851,84 0,174 0,027 | 0,018 | 0,076 | 0,018 | 0,004 | 0,030 | 0,159 | 0,440 | 0,494 | 1,581 | 0,900 | 0,296 | 1,323
15 8,6 | 6,96 0,502 0,035 | 0,179 | 0,088 | 0,024 | 0,012 | 0,121 | 0,441 0,580 | 5,034 | 1,830 | 1,200 | 0,986 | 5,264
16 8,9 | 0,92 0,094 0,024 | 0,011 | 0,036 | 0,01 0,002 | 0,017 | 0,088 | 0,400 | 0,296 | 0,749 | 0,500 | 0,197 | 0,750
Tabnuya 0-2 Aepoxumuyeckue ceolicmea obpa3yoe HaHOCo8, 835mbix U3 Pycrioeoeo sodoxpaHunuwa (LLlupokosa, 2022)
Mymyc- CopepxaHue 6onblunx coopm
) MecTo B3ATUA Npo6 e, | Clongs KapboH B C/N hlacEnEnng
npo6 % oLeHKa ol o, | Obwasa | docdop, | Obwas Kanun, | Obwas asotom, C/N
(Cg, %) | AsoT, % o o
OLeHKa Yo oLeHKa Yo OLleHKa
1 PK-23 "Uz" 0.19 CHEHE 0.11 0.021 | O4eHb |5 455 Cpentee | 0.20 OgeHs 5.3 Bbicokoe
HU3Koe HU3Koe HU3Koe
2 TMGU Ave. coast of Uzb | 0.51 Huskoe | 0.29 0.038 |OuYeHb | 495 | CPemHee | 55, | Oueds |5, BhICOKoS
HU3Koe HU3Koe
Ne130®515 m  Ave. OueHb OueHb CpegHee OuyeHb Bbicokoe
3 Bank Ruslovaya ST-1 0.30 —— 0.17 0.024 I—— 0.200 0.42 —— 7.1
Ne130®515 m  Ave. OueHb OueHb CpegHee OuyeHb Bbicokoe
4 Bank Ruslovaya ST-1 0.34 HM3Koe 0.20 0.025 HU3Koe 0.180 0.66 HU3Koe 7.9
5 PK-25 "Uz" 0.74 Huskoe | 43 0.052 | TM3K0e | 5450 | CPEAHEE | gy | Ouerb | g4 Cpeanee
HU3Koe
6 Military unit of TMGU 0.68 Hu3skoe 0.39 0.048 Hu3skoe 0.150 Hu3skoe 0.69 OyeHb 8.0 CpeaoHee
Uzbek HU3Koe
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7 ST 22 Uzb 0.80 Huskoe | 47 0.061 | MK | g g5 | Huskoe 5o, Ouere 1o g Ll
HU3Koe
8 TMGU Ave. beregTMGU | 0.32 OueHb | 18 0.024 | OYeH | 65465 | Cpepmee | 0.49 | O¥eHe | 7o Ericokos
HU3Koe HU3Koe HU3Koe
9 Etc: Bank No. 130 Run- 057 Hunskoe 0.33 0.042 OyeHb 0.145 Hwuskoe 0.60 OyeHb 79 Bbicokoe
of-river dam HU3Koe HU3Koe
10 Etc. Ruslovaya bank 053 Hwuskoe 0.31 0.039 OueHb 0.132 Huskoe 0.63 OuyeHb 79 Bbicokoe
Ne130 HU3Koe HU3Koe
11 ST 2® 436m Pr Bank 0.97 OyeHb 0.16 0.024 OyeHb 0.141 Huskoe 0.37 OyeHb 6.6 Bbicokoe
Ruslova HU3Koe HU3Koe HU3Koe
Sulton Sanzhar Ave. Hunskoe Hunskoe Hwuskoe Bbicokoe
12 Ruslovaya bank 0.78 0.45 0.056 0.112 1.02 Hwuskoe 8.1
13 Military unit of TMGU 0.84 Hwnskoe 0.49 0.064 Hwuskoe 0.136 Huskoe 0.72 OuyeHb 27 CpegHee
Uzbek HU3Koe
14 ST 2® 237m Pr Bank 038 OyeHb 0.2 0.027 OyeHb 0.141 Huskoe 0.40 OyeHb 8. Bbicokoe
Ruslova HU3Koe HU3Koe HU3Koe
95 | Pr shom® 65 Run-ot- | 5 op Cpenvee | 0.55 0.068 | Huaoe | 0108 |3 446 | Husoe | 8.1 Brigokos
river ST 5
16 ST 2® 436m Pr Bank 0.36 OyeHb 0.21 0.025 OyeHb 0.145 Huskoe 0.54 OyeHb 8.3 Bbicokoe
Ruslova HU3Koe HU3Koe HU3Koe
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[MpunoxeHne 3: KpaTknm 0030p HaUMOHAsbHbLIX CTpaTeErMn M MpakTUK
ynpasneHus yaaneHHbIMU HaHOCaMM B HEKOTOPLIX CTpaHax

CIT (2013), M'mpu un gp. (2019)

CTpaHa CTpaTervm U NPakKTUKN ynpaerieHna yaaneHHbiMM HaHOCaMu

lopoBoe npousBoacTBo HaHocoB 25-30 mMnH. M3 co cpepHerogoBbiM GiogxeTom 130 MnH. eBpo, Gonblias 4acTb KOTOPOro

nucnonb3yeTcs ANS PeMOHTHOro AHoyrnybnexHus B nopty PoTtepaama.

e [IpMOpPUTETHOCTb MEPOMPUSATUIA NO AHOYINYONEeHUo ¢ HanbonNbLIMMK BbIrOAaMU U KONUYECTBEHHAs OLLeHKa 9KOHOMUYECKMX U
coumarnbHbIX 4OXOA0B

e BsepgeHnuve cybenamn ans gHoyrnybneHus B ropogax v oMHaHCOBbIE CTUMYJSIbl AN PEMOHTHOTO AHOYTNyGneHns

HupepnaHAabl e ApanTaums 3akoHogaTenbCTBa B cdpepe AHOYrnybneHus, 4tobbl OHO 6bIN0 Bonee cornacoBaHHbIM, NPOCTbIM M NOAXOOALLMM

Onst QOCTMXKEHUS Lienein NoNUTUKA

Mpumep 13 npakTukn — JInmobypr, 3enaHg
e PeMOHTHbI NPOEKT MO KaHanam C 3arpsi3HEHHbIMU UNIUCTO-NECHaHbIMU HAHOCaMK
e O6paboTka u ytunusauusa 50% yaaneHHbIX HAHOCOB MyTEM BbI3PEBAHWS, OTAENEHUSA Necka 1 ummobunmnsaumm

FopoBOEe MPOM3BOACTBO HAHOCOB OKOMO 46 MIH. M3, 76% KOTOpbIX MOCTYNaeT OT PEMOHTHOrO AHOYrNybneHus B NpubpexHbIX

panoHax.

e OO6pasoBaHa Pabouas rpynna no npubpexHomy pgHoyrny6neHuto (AKN) — ons onpeneneHus npakTuMK ynpaeneHust no
PEMOHTHOMY AHOYry6MneHno 1 NOBbLILLEHNIO 3KOHOMUYECKOW 3h(EKTUBHOCTU 060PYAOBAHNS N TEXHUKN.

e bBonbwas yctaHoBka no obpaboTke 3arpsisHeHHbIX HaHocoB (METHA) B Mambypre.

FepmaHus
P e MexaHu4yeckoe pasgerneHue n apeHax 3arpsisHeHHbIX HaHocoB (CDMS).
Mpumep 13 npakTukn — nopT bpemeHa
L] PemoHTHOE yaaneHune 3arpAa3HeHHbIX HAHOCOB U3 NOpPTa, UCNoJNb3yeMbIX O11A NpOon3BoACTBa Kwpaneﬁ
(] 3arpﬂ3HeHHbIl7| CITOM Ha NONUroHax u npon3BOACTBO JIENKOro 3anosiHNUTENA.
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Bbluepnbiaetcs MeHee 100 000 M3 B rof, HO eCTb CYyLLECTBEHHbIE NPOGEMbI C 3arpsi3HEHHbIMU HAHOCAMU.
e (O6pas3oBaHo YnpasrneHue no 6opbbe ¢ 3arpssHeHnem Hopserum (SFT) ons MOHUTOPUHIA U OLEHKM 3arpsi3HEHHbIX HAHOCOB.
e [lonuTnka peanuayeTtcs Yepes MUIOTHbIE MPOEKTLI, UCCIEA0BaHUS, MOHUTOPUHI U 0Opa3oBaHME HaLMOHANbHOIO COBETA MO
peLleHnto Npobnem 3anneHus.
HopBerus e BeepeHo TpeboBaHve 0 NpoBeAeHUN 3arpsa3HAWNMN CybbekTaMm 06593aTeNnbHOM O4YNCTKN
Mpumep — mopckor nopt / 3anue CaHHedbOPS
e [IpeHax 3arpsi3HeHHbIX HAHOCOB C MOPCKOro AHa, YTobbl MCnonNb3oBaTh kak 6apbep
e [lokpbiBaeTCcs reoTeKCTUNEM N YACTLIM NMECKOM.
OCHOBHOW PErMoH AHOYryGUTEnbHbIX PaboT — dnaHapusi, roaoBO NPOU3BOACTBO HAHOCOB 6,3 MITH. M2,
e BeepgeHune nogxoga TRIADE B knaccudumkaumm yganeHHbIX HAHOCOB; 4 KaTeropum 3arpsi3HeHusl, oT «0e3 3arpsisHeHus»
(kaTeropus 1) 0o «cunbHoe 3arpsisHeHue (kaTteropus 4).
e PacnpepgeneHve yganeHHbIX HAHOCOB MO peke, KaHanam M BOAHbIM NYTAM AnNs YNyYLWeHUst CyJ0X0AHbIX 30H.
e ®namaHpackoe BogHoe perynupoBaHne (VLAREA) no3sonsieT 0THOCUTb yaarneHHble HaHOChI (nocrne aHanuaa) K «<BTOPUYHOMY
Benbrus ChbIPbIOY; YXKEe HE CHUTAITCS OTX04aMu, YTO YNpoLLaeT yTUIM3auno yaaneHHbIX HaHOCOB.
Mpumep
e 2.5 MnH. M3 cyxmx 3arpsis3HeHHbIX HAHOCOB pacnpegenseTca Mexay 13 0YNCTHBIMK YCTaHOBKaMu, rae OHM cyLlaTcs U NpoxoaaT
Buronornyeckyto 06paboTKy AN yaaneHus 3arpsi3HsItoLLNX BELLECTB.
e OcTaBlMeca 4YucTble HaHOCbl (MECOK U MENKUi 3anonHuTenb) cepTuduumnpyeTcs drnamMaHACckMM OpraHoM MO KOHTPOI
otxonoB (OVAM) kak «rpyHT» UIN «CTPOUTENbHBIN MaTepuany ans yTunusauuu.
lopoBoi 06bEM NPOM3BOACTBA HAHOCOB NPUMEPHO 56 MITH. M3, 89% 13 KOTOPbIX — MOPCKUE HaHOChI U3 6 OCHOBHLIX MOPTOB.
e PaspabotaH metoq GEODRISK ons xapakTtepucTuku yganeHHbIX HaHOCOB; onpeaensieT reoXMMmUYeckme XxapakTepUCTUKK
yAaneHHbIX HAHOCOB, a TakXke NoTeHUNarnbHbIe PUCKK.
e Wctopuss peanusaumm psiga BapyaHTOB  yTUNM3auuyM  yOaneHHbIX HaHOCOB, BKIOYad Menuopauui, MNpov3BOACTBO
dpaHumn CENbCKOXO3ANCTBEHHOIO HAMOMHUTENSs,, BOCCTAHOBIEHWE nMnspka, OopbOy C 3po3uer Ha nobepexbe, NPOM3BOACTBO
CTPOUTENbHBLIX MaTEPMANIOB M BEPXHETO CMOS MOYBbLI.
Mpumep — p. WapaHTa
e PemoHTHOe aHoyrnyGneHue € WCNOMb30BaHMEM YAaneHHbIX HaHOCOB Afsi BOCCTAHOBMEHMS Mnskka, 4Tobbl yny4ylwnTb
NPUOPEXHBIN PEXUM U BO3MOXHOCTM OTAbIXA.
MprbnusnTenbHasi rogoeasi NOTPeGHOCTb CTpaHbl — 6 MIH. M2,
Utanus e HauuvoHanbHas nonMTUKa paccMOTPEeHUS yaaneHHbIX HAHOCOB Kak «pecypcay, a He «OTXOLOBY.
e HauuoHanbHas nporpaMma BoCCTaHOBMNEHMUS OKpY»KatoLen cpeabl 1 06paboTku 3arpsi3HEHHbIX HAHOCOB.
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e VcnbiTaHve TexHomnornii o6paboTkM 3arpsi3HEHHbIX HaHOCOB, YTOObI OMpeAenuTb 3IKOJIOTMYECKM YCTOWYMBLIE BapuaHTbI
ynpaBneHns HaHocaMmu.

Mpumep

e  OrpaHuyeHHbIn 00bekT no yaaneHuto (CDF) ana nokanusauum 3arpsi3HEHHbIX HAHOCOB B MopTy Cneuws.

e YpoBeHb 3arpsi3HeHMs TpebyeT MCnonb3oBaHNs 06NMLOBKM TOMWUHOMW 1 M U3 HEMPOHMLIAEMOro MaTepuna no CTopoHaMm 1 Ha
AHEe orpaHn4YeHHOro obbekTa No yganeHuio.

MpubnuanTenbHas rogosasi NoTpeGHocTb cTpaHbl — 200-300 MIH. M3 HaHOCOB.

e OO6pasoBaHbl HauuoHanbHble N pernoHanbHble komaHabl (USEPA, USACOE u RDT) ana cogenctBust B KOMMYHUKaLWW,
KOOPOUHALMN N PEeLIEHUN HaUuMOoHarbHbIX BONPOCOB MO AHOYrNyouTensHeIM paboTam.

e OOwwupHana, peTanbHas HauMOHanbHas nporpaMma ynpaBneHus AHoyrnybutenbHbiMu paboTamu nog pPyKOBOACTBOM
AreHTCTBa Mo oxpaHe okpyxxatowlen cpeapl 1 DMMO (Cnyx6a ynpaBneHus yaaneHHbIM1 HaHOCaMW).

e OnybnukoBaHo PykoBOACTBO MO MMaHMPOBAHUIO YTUNM3AUUKN, KOTOPOE COAEPXKUT CTPYKTYPY onpeaeneHuns, NnaHupoBaHus u
rHaHCMpoBaHMsa NPoekToB no yTunusauum B CLUA.

e [lpuHaTHl 0bA3aTenbCTBa MO BHEAPEHUIO YTUMM3aUUW yAaneHHbIX HaHOCOB B TEYEHWE MPOLUSIOro AeCATUNETUs COrnacHo

CLUA «lMoBecTke gencteun Ha 2003-2013 rogbl», onpeaenaoLen BONPOChl U NPUHLKMLI HAANEeXalero yrnpaBneHust yaaneHHbIMu

HaHocaMMu.

Mpumep — 3anus CaH-PpaHumucko

e [lonrocpoyHasa ctpaterns ynpasneHus RDT npegycmatpvBaeT HECKOMbKO Nporpamm yTunu3aumu yAaneHHbIX HaHOCOB U
cTaBuT uenbto ytunusaumnio 40% Bcex yaaneHHbIX HAHOCOB B JONTOCPOYHON NEPCNEKTUBE.

e Tekywme cnocobbl yTUAM3aUUW BKMOYAKOT: €XeOHEeBHOe MOKPbiTMe MOMMroHa, BOCCTaHOBMEHWE MnsXka, MNecok Ans
CTPOMTENbHbIX KOMMaHWNA, CTPOUTENbHOE HamMofHeHWe AN OTAENbHO YTBEPXXAEHHbIX MPOEKTOB MO BO3BbLILEHHOCTAM U
BOAOEMaM (KaK YACTbIN MaTepuan, Tak 1 HenogxoasLwWwmx Ansa yganeHus B BogoemMax).
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MpunoxeHne 4: MNpUMEHUMOCTb YyAaneHHbIX HAHOCOB ANS YTUnM3auumm Ha
OCHOBE BMaa 1 Ka4yecTBa

LWunxaH (2012), T'mpu n gpl. (2019)

HpI/IMCHI/IMOCTb YAQACHHBIX HAHOCOB

Kareropus

e Bua yruanszarn

Hesarpasuenssie
3arpa3HeHHbIE
ITpecnas Boaa
CoAeHasg BoAa
Markasa rauHa
ITaroTHAA rAuHA
I'paBuii u mecok
Kamuu

TAIALIA

X |Maucro-markasa
X | IMecuano-mancreie

X
X
X
<
+

Boccranosaenue masmxa

2
+

2
<_
<

+

< < < <2 <
+
< 2 2 2 2

Meanopanus

IToxperTHE MOAMTOHA

Co3aanue Gepm Ha cyie

< <2 <2 < 2
2
2
< 2 2 2
X
X
X

Yxperaeunue 6eperon

TexHUYECKOE IPUMEHEHIE
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Boccranosaenue oxpy‘&caromeﬁ CPCABI

Cospanme / BOCCTaHOBACHHE
CpeABI oburaHuA BOAHO-
GOAOTHBIX VIOAWMIA

IToaaepoxanme y4aCTKOB
HAHOCOB

3anoAHUTEAbL AAA OPOIIEHHBIX
maxr / KapbepoB

Cospanme / BoccTaHOBACHHE
CpeAbl  OOUTAaHHA  TIOPUCTOU
MECTHOCTHU

/

XO3AUCTBO

CeabCckoe

IIPOU3BOACTBO

ITpousBoacTBO GeTOoHA

HrmoxHauit  cAoifi  AOPOKHOTO
IOKPBITHUA

O06AUIIOBKA ITOAUTOHA

ITpon3BOACTBO BEPXHETO CAOA
IIOYBBI

ITpousBoacrBo  kepamuku  /
KUPIINYEHn

A N
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MpunoxeHue 5: BapnaHTbl 00paboTkn yaaneHHbIX HaHOCOB, UCMONb3yeMble B

Npnangun

CIT (2013), M'wpn un gp. (2019)

MpumeHumMocTb
PacnpocTtpaHeHH
ble
Buabl HaHoCOB
3arpsasHsoLmne
BellecTBa
xR =
Cnoco6bl 06paboTKM N NnpuMeYaHus 5 )
= 5| 3 =
@© = [ © =
[ s Q| | o
o g =| S| 8
= o s § E E'
0 x| S| x| o] =
= S I O
= o T o
SlT|h|lm| 8| 2| 2|3 6| ¢
x <|m|O| o| &E| BE| ©| BE| =
= o|l+—|oa|jOo| 2| S|CE|C|O
3arps3HeHHbIE HAHOChI OTAENSTCS OT YTUNM3MPYeMbIX HaHOcoB. OcTaBLUMecs
BbiMbiBaHue u3 4
HOuBLI 3arpsiaHeHHble HaHoChl4 cTabunnanpyloTcs B BUae unbTp-keka, rotosoro ana | v NN [N N x NN x|
obpaboTkn / yoaneHus.
C nomoLubto punbTp-npeccos gocturaetcs 0o 80% yMeHbLUEHUSA coaepXKaHus
MexaHu4eckum BOAbl B HaAHOCaX, C yAaneHnem B3BELUEHHbIX / pacTBOPUMbIX 3arps3HsIoLLNX N IS IOV VIR VIR VIR IRV VIR IOV I
ApeHax BewectB. [lpousBoguTtca  dwunbTp-kek.  Lnpoko  ucnonb3dyetcs  Kak
npenBapuTensHas obpaboTka npu Apyrux Bugax obpaboTtku.
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OpeHax npu
nomMoLuu
reoTeKCTUrnbHoOm
TpyObl

Tpy6bl NPOU3BOAATCA U3 CUHTETUYECKOTO re0TEKCTUNSA, KOTOPbI «NpocenBaeT»
yAaneHHble HaHOCbl, NP 3TOM YMEHbLLAETCA KOHLUEHTPaLWsa 3arpsasHsALLIMX
BellecTs, PuUnbTpyeTcs obpaboTaHHas Boaa, a TBepaoe BELLeCTBO yaaneHHbIX
HaHOCOB yepXXMBaeTcs U yNrnoTHAeTCS.

Tepmuyeckasn
aecopouus

OnacHble opraHun4yeckme coeanHeHnda U HeKOoTOopble neTyydyune wmeTansbl
nogorpesalTcs U nNpeobpasyoTcs B rasbl / XUAKOCTU, KOTOpble cobupatoTcs
ansa 6e3onacHoro yaaneHus.

NanpgdapMuHr mnm
BbI3peBaHue

YpaneHHble HaHOCHI pacnpefenstTcs Mo  3emrne  Ansi  ecTeCTBEeHHOro
a3poBHOro pasnoXeHus C yaaneHneM OpraHNYecknx 3arpsi3HsItoLLMX BELLEeCTB.
Tsxenble MeTanmnbl MOryT ObITb TOXe yAaneHbl NPy NOMOLLM AONONHUTENbHON
obpaboTtkm (cm. 11 n 12).

BuopeakTopbl

Mcnonb3yloTcs pasHble pa3Mepbl CyAoB C yAaneHHbIMU HaHocaMu, KOTopble
noaBeprarTcsi pas3nmMyHbIM MUKPOBMONOrMYECKMM NpoLeccam A PpasnoXeHns
OpraHMYecknx 3arpssHsoWmnX BellecTB. [pOoUEHT pasnoXeHUs 3aBUCUT OT
NPOTSHKEHHOCTN 06paboTKU.

Crabunusauusa

B 3arpsisHeHHble HaHOChI [06aBNATCA XUMUYECKne coeguHeHus (Hanpumep,
uemeHT) anga crabunusaumm v / unn nmmobunusauum martepuana, KoTopblv
NMOTOM UCMOMb3yeTCs B CTPOUTENLCTBE, UNWN AN COKPALLEHUS BbIMbIBAEMOCTU
n 6uogocTynHoCcTM Npu yaaneHun. MoxeTt notpeboBaTbCs NpeaBapuUTenbHbIV
ApeHax.

TepmanbHas
nMmmoounusaums

BbICyLIJeHHbIe HaHOCbl pacTtannBaldTCA U KPUCTaIIU3yroTCA. OpraqueCKme
3arpa3Hdawme  Bewectsa paspywarTcda B npouecce, B TO BpeMaA Kak
HeopraHnka akkyMmynmpyeTca Onq ©es3onacHoro yaanexHuna nnn O6p860TKI/I.

Tepmoxumuyeckas
nMmMoouMnusauma c
ucrnosnb3oBaHUEeM

neyn Ana ob6xura
LUeMeHTa

YaaneHHble HaHOCbl CMELLUNBAKOTCS C TOMMNBOM, BO3YyXOM U MO,ElVI(bI/IKaTOpaMI/I
B Meyn Onst obxura LemeHTa. OpraHquCKme 3arpasHdaouie BellecrtBa
pa3pywarTCA, a TaXenble MeTalrsbl VIMM06VIJ'IV|3YIOTCH B LLEMEHTHOM maTpuue.
npOMSBO,D,VITCFI cnekwunmncs maTtepwuarn, KOTOprVI MOXeT 06pa3OBaTb LUEMEHT.

Muponus

OpraqueCKme 3arpdasHdaowme  BewectBa pas3pywarTca B aH83p06HbIX
yCcnoBuax. OpraHquCKMe N HeopraHm4yeckne coegnHeHUA pas3gendrTca B
npouecce. Tpe6yeT 3HAa4YNTENIbHOro nNpeaBapuUTesribHOro ApeHaxa.
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CBepxkpuTuyeckoe
BOAsIHOE
okucneHue*

HoBbin MeTod, KOTOpbI B HacTosllee Bpemsa wusydaetcs B MpnaHaww.
YpaneHHble HaHOCbl HarpeBalTCA MOA4 BbICOKMM OaBfeHWEM, U3-3a 4ero
cofepxaHue BoAbl BCTYMaeT B CBEPXKPUTUYECKYIO (ha3dy, koTopas paspyLuaet
BCE OpraHu4eckue 3arpssHsioLLme BellecTBa. HeopraHuka MuHepanusyeTcs B
CTepurnbHble COeANHEHUS, KOTOPbIE NOAXOAAT AN yTunusaumm.

OpeHax npu
nomMoLum
OKONOBOAHbIX
pacTeHun*

ViccnenoBaHua nokasanu, 4To onpeperieHHble Babl OKOJTIOBOAHbIX paCTeHVIVI
noaxoadaT AnAa ApeHalka u nocneayrwuwlero yganeHuna 3arpAa3HAWmnX selecTs
13 yaaneHHbIX HaHOCOB.

dnekTpo-
oCcMOTHYecKoe
yAaneHue Bogbl*

anMeHﬂeTCﬂ HebonbLloe QNEeKTpu4yeckoe HanpsaxeHne no yaaneHHbIM
HaHOCaM, KOTOpO€ BbiI3blBAe€T 6bICprIIZ NOTOK BOAbl B pe3ylibTaTte Ct)I/I3MKO-
XUMUYECKUX N 3NEKTPOXUMUYECKNUX npoLeccos. Kpome 9TOro, yBenmymBaeTca
rmgpasnnyeckada npoBoAMMOCTb U caBurarwwiee HanpsxXeHume YnIOTHEHHbIX
HaHOCOB.

OneKTpokMHeTn4ec
Kasi IKCTpakuma*

OnNeKTPOKNHETMYECKAA TEXHOMOMNS — MEeTo, B KOTOPOM MpUMEHsieTcs cnabbin
MOCTOSIHHbIA TOK ANA CTUMYNMPOBAHUA MOHHOIO NMepeHoca MeTasnsioB vepes
nopucTyto cpeay (yAaneHHble HaHOChI).

O6o03HayeHue: \ modxodum + yacmuyHo modxodum x He Modxodum

VY|
V| x
VY|
V| x

* MeTop 06paboTkM BCe elle n3yyaeTcs Ha NnpeameT NPMMEHMMOCTHM B NpakTudeckon o6paboTke HAHOCOB B MPOMBILLSIEHHOM MacLuTabe.

4CDMS: 3arpsisHeHHble Bbl4epnaHHble HaHOChI

MpumeyaHue: Hambornee BpedHbIMW AN BOOHOW cpedbl CYMTAOTCA XUMWUYECKMe BELLecTBa, KOTOpble SBMAKTCA CTOMKMMMU, TOKCUYHBIMU W
OroakKymMynmpyroTcs B nuLieBon uenoyke u BkntovatoT (CIT, 2013):

Tspkenble MeTanmnbl (HanpuMmep, PTYTb, CBUHEL, MbILbSK, LMHK, KaAMUNA)

'MonuagepHble apomaTnyeckue yrinesogopoabl (MAY) (Hanpumep, Macna, ausenb, MMapaBnMyeckas XKUaKocTb)

2Tpubytunonoso (TBT) (opraHnyeckoe coeMHeEHUE)

3 MonuxnopbudeHuns! (MXB) (Hanpumep, Kpacku, nnacTMacchl, aare3vBHbIE BeLLEeCTBa)
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KOHTaKTblI:

PermoHanbHbIN 3KOMOrMYeCcKnin LeHTp LleHTpanbHon Asnm
MKpH OpbuTta-1, 40

050043 Anmatbl, KasaxcTtaH

+7 (727) 265 4333

+7 (727) 265 4334

info@carececo.org

https://carececo.org/



