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AHHOTAUMUA

Beepenue. B 2024 r. MNpe3ungeHty PP npencrasneHa Ctpaterusi ycrtonumsoro pa3sutus lNpuasosbsa go 2040 roga, uenb
KOTOPOW co34aHne HaLuMOHaNbHOro pekpeaLnoHHOro LEeHTpa MUPOBOrO YPOBHSI HA OCHOBE 3KOMOMMYECKOro BOCCTaHOBMe-
Hus A3oBckoro mopsi, 6acceiiHoB, BNafatoLLmMX B HEr0 pek 1 obecneyeHmnst yCToYMBOro pa3BuTusi MHpacTpykTypsbl. [aHHas
CTpaTerns B TOM YWCre HanpaBneHa Ha pas3BuTME MIsHKHOro Typmama Ha Gepery AsoBckoro mopsi. B cBs3u ¢ yem Bbl-
MoJIHSAETCA Hay4YHO-MUccrneoBaTenbckas pabota, ee Lenb — UCCrnefoBaHNe COBPEMEHHOTO re03K0NOrMYeckoro COCTOSIHUSE
HacceiiHoB pek CeepHoro Mpra3oBcKoro rmaponorMiyeckoro paioHa Ha npumepe mManow p. [pysckon Enanuuk (L = 91 km,
F = 1250 km?). 3agaym ons BbibpaHHoro 6acceliHa peku: co3aath 6a3bl AaHHbIX B 6acceliHe p. Mpy3ckon EnaHuuk, copep-
Xalyme nHcpopMaumio: 0 NnapameTpax COOpYXeHUs, PYHKLMOHANbHOM Ha3Ha4YeHnM, MOpdOMETPUYECKUX NPU3HaKaXx, reo-
MOpOnornyeckmx oCO6EHHOCTAX, PUINKO-XMMUYECKUX NPOBax BOAbl, O TEXHUYECKOM COCTOSIHUMN COOPY>KEHUIA.
MaTtepuansi u metoabl. Pabota ocHoBaHa Ha hakTuyeckoM MaTtepuane, cobpaHHOM B NoneBbIX UccnegoBaHusix. Mpose-
[OEH aHanu3 NpoeKTHOW, CTPOUTENBHON M 3KCMNyaTalunoHHOW AOKYMEHTaLMM KOMIMIEKCOB COOPYXKEHWI MO pycry peku; Bbl-
MosiHeHa OLleHKa UX KOHCTPYKTMBHbIX 3eMeHTOB; oTobpaHbl Npobbl BoAb! AN MPOBeAEHNsT KOMMMEKCHbBIX nabopaTopHbIX
ncenegoBaHun.

Pesynbrathbl. [Ins BbiGpaHHOro 6acceiiHa peku paspaboTaHbl cxeMbl rpagaumin Ans 06beKToB BOAOXO3SACTBEHHOIO CTPOU-
TenbcTBa. Co3gaHbl reoMHopMaLMoHHbIe 6a3bl JaHHbIX.

BbiBogbl. CobpaHbl AaHHble ANnst onpedenieHnst CTENeHN aKonormieckor 6e3onacHoOCTU, COCTaBMNEHHblE NO pe3ynsrataM
HaTypHoro o6crnefoBaHus, cucTeMaTuampyoLme ceefeHust 06 oobekTax BOAOXO3ANCTBEHHOIO CTPOUTENBCTBA: NPOBEAEHbI
nccnefoBaHus AKCMyaTupyeMbix OObEKTOB BOAOXO3ANCTBEHHOMO Y MENMOPATUBHOIO CTPOUTENBCTBA; AaHa OLeHKa TeXHU-
YECKOMY COCTOSIHUIO 1 YPOBHIO 6e30MacHOCTH, COrnacHo AEVCTBYOLMM CBOAAM W NpaBunam; npuBegeHbl pekoMeHgaumm
Mo NPoBeAEHMI0 KOMMiekca MepPonpUSTUA A NOBbILLEHUs1 6e30MacHOCTY.

KIMKOYEBBIE CJTOBA: BogHOE X03ACTBO, Marnble peku, BOOOXPaHUNMLA, NPUPOAHO-TEXHUYECKME CUCTEMbI, MOHUTOPWHT,
nporHo3unpoBanue, NC, 6a3bl JaHHbIX

Onsa UWTUPOBAHWUA: MeaHkosa T.B., ®eceHko J1.H., Poxkos B.C. CocTosiH/e NpUpoaHO-TEXHUYECKON cuctembl baccen-
Ha peku pysckor Enanuunk JoHeukon HapogHow Pecny6nukm // CTpoutenbCcTBo: Hayka n obpasoBaHue. 2025. T. 15. Bbin. 2.
Cr. 7. URL: http://nso-journal.ru. DOI: 10.22227/2305-5502.2025.2.7

Asmop, omeemcmeeHHbIl 3a nepenucky: TaTbsiHa BuktopoBHa VBaHkoBa, academy-design@mail.ru.

State of natural and technical system of the Gruzskoy Elanchik
River basin of the Donetsk People’s Republic

Tat’yana V. Ivankova', Lev N. Fesenko', Vitalii S. Rozhkov*
! M.I. Platov South-Russian State Polytechnic University (NPI); Novocherkassk, Russian Federation;
2 Donbas National Academy of Civil Engineering and Architecture (DonNACEA);
Donetsk People's Republic, Makeyevka, Russian Federation

112 © T.B. MBaHkoBa, A.H. ®eceHko, B.C. Poxkos, 2025
PacnpoctpaHsietcs Ha ocHoBaHuu Creative Commons Attribution Non-Commercial (CC BY-NC)



CocrosiHne I'IpMpOAHO-TeXHMLIeCKOﬁ cuctembl bacceriHa PEKN

by3ckor EnaHumk AoHeukos HapoaHor Pecrybanku C.112-140

ABSTRACT

Introduction. In 2024 the President of the Russian Federation has instructed to approve the Strategy for the Sustain-
able Development of the Azov Region until 2040 and the action plan for its implementation, ensuring the synchronization
of decisions on the financing of these activities with national projects and strategic planning documents; significant plans
are connected with this, including improvement in living standards in the Azov region. This strategy, among other things, is
aimed to develop beach tourism, as well as well as the fish industry with a great potential of the Azov Sea. In this regard, we
are carrying out this research, focusing on studying the current geoecological state of the river basins of the Northern Azov
hydrological region as exemplified by the small river Gruzskoy Elanchik (L = 91 km, F = 1,250 km?). Aims for the selected
river basin are the following: create databases of construction and urban facilities in the basin of the Gruzskoy Elanchik river
containing structural parameters, its functional purpose, morphometric features, geomorphological features, physicochemi-
cal water specimens.

Materials and methods. The work is based on factual material collected in the field research in the basin of the Gruzskoy
Elanchik River. The analysis of the design, construction and operational documentation of the complexes of structures along
the riverbed were carried out, their structural elements were evaluated; water specimens were taken for complex laboratory
studies.

Results. Gradation schemes for reclamation and water management facilities have been developed for the selected river
basin. Geoinformation databases including spatial data have been created.

Conclusions. Data were collected to determine the degree of environmental safety, compiled based on the results of a field
survey, systematizing information about water management construction facilities in the river basin: studies of operated
water management and reclamation construction facilities were conducted; certified devices and equipment were used to
ensure the accuracy and reproducibility of the results; the data obtained were analyzed and the results evaluated; the as-
sessment of the technical condition and safety level, according to the current codes and rules, was given at the moment
of examination; recommendations on carrying out a set of measures to strengthen the safety of structures were given.

KEYWORDS: water management, small rivers, reservoirs, natural engineering systems, monitoring, forecasting, GIS,
databases
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BBEJAEHHUE

Cornacno Korcrutyiuu P®, Jlonenkas Hapomnas
Pecmy6mmuka (JJHP), JIyranckas Hapomnas PecrmyOnuka
(JIHP), 3anoporkckasi u XepcoHCKast 001acTH BKIFOUCHBI
B [lepeveHb PErHMOHOB CTpaHbl'. J{iist perenust Bomoodec-
TICYCHHOCTH HACEJICHUS U OOBEKTOB IKOHOMHUKH B TICPH-
on1 CCCP (mo 1991 1) ucnons30Bamick BojbI U3 Oacceiina
Juenpa u Ceepckoro [lonia (mpaBoro nputoka p. JloH).
CerozHsi peaJibHbIH 3a00p BOIHBIX PECYPCOB U3 MaJIbIX
pEeK HOBBIX cyOBekTOB PO ~ 1,0 kM*/rO, TIipH mpoXxuBa-
foleM HacesneHud N = 7,5 MIIH Yeil. yaeabHbIH 3a00p
(2024 ) = 130 M*/(uen. rom). J[yist corocTaBneHus: ynemb-
HBIE PacXoJIbl BOABI Ha YeJIoBeka B Tof: A Vrtamnn ~
=~ 910 m/(uen. ron), mis Ucnanuu =~ 750 m3/(uen. ropm).
CymmapHno peunoii crok JJHP, JIHP, 3anopoxckoit u Xep-
COHCKOH 001> W 0% 3232,0 mutH M, ynenbHbIe
BoziHbIe pecypesl (2024 1) — 431 m¥/yen. (1991 ) —
231 m*/gen. [1]. Tlnomans 4eThipex HOBBIX CYyOBEKTOB
(JIHP, JIHP, XepcoHckoii u 3armopoxcKoit obnacreit) co-
crapmsiet 108,9 Toic. kM2, JleUIUT BOMIBI OIICHUBACTCS
Wpeq ~ 12 xm*/rox. ITnomans JJHP F e 26,5 - 103 xm?,
JUTSI TOJIa CPEeTHE BOTTHOCTH Wpeq ~ 0,3 km*/roz.

' O mpunsitiu B Poccuiickyro @eneparuio Jonenkoit Hapon-
HoH PecyOmuky u 06pazoBanuu B coctaBe Poccuiickoit dene-
paumu HOBoro cyObekTa — Jlonenkoit Hapoxnoii Pecmy6iu-
ku : DenepanbHblii KOHCTUTYIHOHHBIH 3akoH oT 04.10.2022
Ne 5-®K3 (pen. ot 25.12.2023).

2 Pecypcsbt oepxaocTHBIX Bogt CCCP. Tom 06. Ykpanna u Mo-
nasust. Beimyck 3. bacceiin CeBepcroro Jlonna u pexu [Ipraso-
Bbsi / ot pen. M.C. Karanepa. JI. : T'unpomerns, 1967. 492 c.

B neprog CCCP Ob11i TOCTPOEHBI M AKCILTYaTHPO-
BAJIMCh KaHaJIbl MexK0OacceitHOBO 1epedpoCKy, HaJIUB-
HBIC BOJOXPAHWIHIIA, BOAOXPAHWIHIA MHOTOJICTHETO
pa3nuBa. BonHbiit 6amanc A30BCKOTO MOPSI COCTABIISICT
W =~ 290 kM® (4TO COMOCTABUMO C JBYMS TOIXOBBIMH
crokamu p. Bousra). Ilpu stom ctok p. on (cpenne-
MHOroJIeTHHI) — 27 km*/rof, p. Kybane — 13 km*/rox,
410 B cymme X = 40 km*/roj. OCHOBBIBAsICH Ha TAHHBIX
rOCYIAPCTBEHHOTO JOKJa/a’, MbI BOIIUTH B IIMKJI MaJIo-
BOJIHBIX JIET, ¢TOK p. Jlon — 12 km3/rox (2020 1), p. Ky-
6anp — 6 km/ron (2020 1), B cymme X = 18 km*/ro.
HMMeHHO mo3TOMY COJNEHOCTh A30BCKOTO MOpSI YBEIHU-
yuaercs. Ecau B JIHP mecTHbIE pecypchl coCTaBis-
10T (IUIs1 CPETHEro 110 BOAHOCTH roja) 750 muH M/rog,
TO B BOJOXPAaHWIUIIAX U MpyJax akkymynupyercs 80 %o
croka — 600 MiH M.

[IpoGeMbl ¢ BOmOCHAOKEHNEM MMHUTHEBOI BOIOM
B /IHP nagamuce B 2022 1., uMeHHO TOTa OblIa Hapy-
mena padora kanana «Cesepckuii Jloner — Jlonbaccy.
JIyist X pereHus ObUTH TOCTPOCHBIL: BOIOBOJ OT p. JloH
U PsIT BOIOBOJOB M3 MECTHBIX MCTOYHHKOB U MaJIbIX
BOJIOXPAHMJIUII, a TaKXKe MPOOYPEHBI ACCATKHA HOBBIX
CKBa)XXHH. B CBsI3U ¢ mpomomKaonmmcs AeUIuTOM
BOJHBIX pecypcoB B [IHP, BrI3BaHHBIM OTCYTCTBU-
€M TOJ[a4u BOJABI U3 OCHOBHOI'O MCTOUHHKA — KaHaja
«Cesepckuit Jlonern — Jlorbacc» U orpaHUYCHHBIMUA
BO3MO)KHOCTSIMH PE3EPBHOTO BOIBIHIIEBCKOTO BOJO-

3 O cocrosHUM 1 06 OXpaHe OKPYKAKOLIEH cpebl PocCHiicKoi
Denepanyu B 2020 roxy : ToCyIapCTBEHHBIH HoKIaa. M. : MuH-
npupozs! Poccrn; MI'Y uvenn M.B. Jlomonocosa, 2021. 864 c.
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XpaHWIHUIIA, T0Ja4ya BOABI MOTPEOUTEIAM OCYyIIeCT-
BisieTcs 1o rpaduky. CtpouTtenscTBo BojoBoaa «JloH —
Jlonbaccy ymaydmmiao CHUTyaluio, HO HE YCTPaHHUIIO
mpobieMy HeXBaTKH BOABI. Tak, MOITHOCTH BOAOBOIA
B CTaHIapTHOM pekume — meHee 300 Thic. MP/cyT,
49TO oOecrmeynuBaeT He OoJiee YeTBepTH 00BeMa OT ITo-
Tpebnenns pecypca Ha 2010 r. DxkOHOMHKA B TaKUX
YCIIOBHAX HE MOXET HOPMAJIbHO BOCCTaHABIUBATHCH,
a TeM Ooree pa3BUBATHCI. A30BCKOE MOpE CTAIKHUBA-
€TCS C CePhEe3HBIM IKOJIOTHUSCKAM KPH3MCOM, BEI3BaH-
HbIM MasioBoabeM p. Jlon. Hauunas ¢ 2007 r., cTok Bozibl
B JIoHY 3HaYUTEIBHO CHHU3MWJICS, YTO MPHUBEIO K IO-
BBILIEHUIO coJieHOCTU A3oBckoro mops [2]. Cpenne-
ToZI0Basi COJIEHOCTh Mopsi, kotopasi B 2006 1. cocTaBisi-
na 9,6 %o, nocturna pexopansix 15,1 %o B 2020 r. [3].
JleuuuT peyHoro cToka U BO3POCHINE PACXO/IbI BOJIBI
Ha WCIAPCHUE, HAPSIY C MPOYUMH (PaKTOpaMH, CIIpo-
BOIIMPOBaJIHM OECNpeNeeHTHBIH POCT COJICHOCTH BOJ
A30BCKOTO MOps, CPEAHEroJ0BOE 3HAYEHHE KOTO-
poit B 2021 r. nocturio Beicokoro ypoBHs (14,97 %o).
[Tpu Hanbosee BeposTHOM ciieHapuu (60 %o) ¢ coxpa-
HEHUEM MaJIOBOHOTO MEPHOA U MATEPUKOBBIM CTOKOM
pek Jlon u Kybanbs B A30BCkO€ MOpE CyMMapHbBIM 00b-
e€MOM OKOJIO 22 KM® CpeHEro0Bast CONICHOCTh A30B-
CKOTO MOpsI, BKJTFOUYast TaraHpOTCKUiA 3aJiB, MOXKET J10-
crtuub 3HaueHui 15 £ 0,40 %o ¢ quana3oHoM KoJieOaHui
B COOCTBEHHO Mope B mHTepBasie ot 14,5 1o 16,5 %o [3].

Bacceitn p. JloH 3aHMMaeT TeppuToputo 422 ThIC. KM?,
Ha KOTOpoii pa3menieHsl 15 cyobextoB PO: Tynbckas,
Opnosckasi, Psa3anckas, Jluneukas, Boponexckas,
TamOoBckas, Kypckas, benropoackas, Ilenzenckas,
Caparogsckas, Bonrorpasickas u PoctoBckast obnactu,
Craspononsckuit, KpacHonapckuii kpas u Pecry6mu-
ka Kanmbikus (369,0 teic. km? uiam 87,4 % Oacceiina),
a Tarke XapbkoBckas, Jlyranckas u Jlonemnkas obmna-
cru (53,0 Teic. kM? nnu 12,6 % teppuropun Gacceii-
Ha). JlnmuHa BomoToka coctapnsger 1870 kM, muromranb
BomocOopHOTrO OacceiitHa — 422 THIC. KM?; CpeIHUN
pacxox Boasl — 680 M*/c; ykioH pexu — 0,096 M/km,
Bo3pact ~ 23 muH yet’. Boma p. Jlon aktuBHO 3a6u-
paeTcs Ui pa3uYHBIX HYXK]I Ile O BIAJCHUS PEKH
B [{uMIITHCKOE BOTOXpAHIIIHIIIE, TO3TOMY ITPOCKT BOJIO-
Boza «J{oH — JIoHOaccy, XOTS U MOXKET BPEMEHHO YIyd-
IINTh CUTyalWio ¢ BojpocHaOkenueM B JIHP, He cra-
HET JOJITOCPOYHBIM pemeHueM. B Oacceiine p. [on
MPOJOJDKUTCS TCHACHIIUS CHIDKCHHSI 00hEMOB PEUHO-
IO CTOKa BCJIEJICTBHE YMEHBILIEHHUS OJOBBIX OCAJKOB
Y YBCJIMYCHUS UCTIAPCHHUS B TCIUTBIN ce30H. B Oacceiine
p. KyOaHb MOJHOCTBIO MIIM YaCTHMYHO PacIojararoTcs
yeTbIpe cyobekra PD: Pecriyonuka Anpires, KapauaeBo-
UYepkecckas Pecniyonuka, KpacHomapckuit kpaii u Cras-
pomonbckuit kpait. J[muHa BogoToka coctapmsieT 870 kwm;

4 Ilicamanos PI, Kupeesa M.B., Koconanos A.E., @ponosa H.JI.
Bonnsie pecypcbl Oacceiina [loHa 1 HX 9KOJIOTHYECKOE COCTO-
stHUE : MOHOTpadus / DenepanbHOE areHTCTBO HAyYHBIX Opra-
Hu3auwid, MacTuTyT BomHbIX ipodiem PAH u ap. M. : TEOC,
2017.204 c.
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II0IIAaAb BOgoCcOOpHOTro Gacceitna — 57,9 ThIC. KM?;
cpemaHuil pacxoa Bomsl — 398 M3/c; YKIIOH peku —
1,53 mM/kM, Bo3pacT =~ 5-9 MiH JieT.

CrnenyeT OXHIaTh, 9YTO CTOK PEK B FOXKHBIX pe-
runonax Poccun cumsurces Ha 3 % 10 2030 . u Ha 4 %
o 2041-2060 u 2080-2099 rr. [3]. OcBoOOXKICHHUE
Bcel Tepputopun JIHP siBiisieTcst eIMHCTBEHHBIM ITyTEM
JUISE BOCCTAHOBJICHUSI HOPMAJIBHOTO BOZOCHAOKECHHS
Y TIPEKPAIIICHHUS BOJTHOM OJIOKa bl CO CTOPOHBI YKpanHbL.

B JIHP ner xpynHbIX pek, kpome CeBepckoro
Jonna ¢ ymHoit Bogoroka 1053 kM 1 11011181610 BOJO-
cbopa 98,9 Thic. kM’ KpymHeiiiue BOMOXpaHUINIIA
B Oacceiine p. CeBepckuii JloHei: YepBOHOOCKOIBCKOE
(445 muu m?), Tleuenexckoe (383 mun M), Kpacho-
naBnoBckoe (414 mma M*), Yrmeropekoe (162 muH M%)
u Muponosckoe (76,3 min M*). B 6acceiine 3Toii pexku
pacrionoxeno 6onee 240 MaTBIX BOJOXPAHWIINII U TIPY-
JIOB CO CpEIIHEH TUIOIIAIBI0 3epKaia OKOJIO 2 KM?,

Hcnons3oBanme mom3eMubix Boa B JIHP HeBo3mMok-
HO 13-32 BEICOKOH TUTOTHOCTH IIIAXT, pa3padoTKa KOTOPHIX
BIIMSCT KaK Ha DIyOWHY 3aJIeTaHus TPYHTOBBIX BOJ, TaK
U Ha UX Ka4ecTBO. Bosbl HENTPUTOAHBI B CHITY UX Kpaii-
HEil 3arps3HEHHOCTH TsHKENIbIMU MeTaamu® &7 [4].
Tem He MeHee TOA3eMHBIE BOJBI B psijie TOPOJOB UC-
MOJIB3YIOTCSl B KQUECTBE TEIJIOHOCHUTEINS JUISI CUCTEM
LEHTpaIn30BaHHOTO oToruieHus. Eciu no nasana CBO
B I. Jlonenke momaBaau 280—-320 Thic. M BOIBI/CYT,
TO K HOSIOpro 2022 1. — nmuiib 42—55 ThIC. M*/CYT, U3 KO-
TOphIX 20 % BOIBI TPUMEHSITH JTSI pAOOTHI KOTEJIbHBIX.
Curyanus ycyryomnseTcsi 0COOCHHOCTSIMH JKCILTyaTa-
WU TIepebosIMH C AIIEKTPOCHAOKEHHEM, BOSHHKHO-
BEHHEM THIPABINYCCKUX YIapOB, aBapHsIMH Ha BOIO-
BOJIaX, MMOPHIBAMH Ha BOJOMPOBOIHON CETH; aHAJO-
TUYHAs CUTyalus ¢ 000PyIOBaHUEM: HACOCHI BBIXOMIST
n3 cTpost. Takum 0Opa3oMm, THICSYM JIFOZIEH 10 CHX TIOp
JKMBYT B YCJIOBHSIX HEXBATKH BOJIBL.

B coorBerctBum ¢ nopyuenusmu Ilpesngenra
Poccuiickoit @eneparnuu B.B. ITytuna ot 01.04.2023
Ne [Ip-650 u ot 27.07.2023 Ne I1p-1477 o pa3paboTke
Crparerun pa3BUTHS aKBaTOpUU A30BCKOTO OacceifHa
W TEPPUTOPUI MPHUA30BCKOTO MOOEPEKbs ObLIa pa3pa-
6otana «Crparerus yCTOMIMBOTO pa3BuThs [Ipra3oBes
10 2040 roma»®. Crparerust HarpaBjieHa Ha BOCCTAHOB-
JICHHUE SKOJIOTHH A30BCKOTO MOPS M @30BCKOTO Mmodepe-

5 Boposuu H.1., T'openos A.C., Topcmrko A.B. u op. Panronanb-
HOE HCIIOIBh30BaHUE BOTHBIX PECYpcoB OacceitHa A30BCKOTO
Mops : Matr. Mozenu / mox pen. .M. Boposuya. M. : Hayxka,
1981.359 c.

¢ Menvmuxun A.C. Ocobennoctu pek JJonbacca u pexpears //
Typusm — nepcrneKkTuBHast OTPACib SKOHOMUKN YKPAUHBI :
¢0. Mar. Hay4.-TIpakT. kKoH(. [Jonerk, 1995. 267 c.

" Bempog C.@., Epmauenxo A.B., I'puwenro C.B. u op. T'uru-
€HMYECKast OI[EHKa MMTHEBOTO BOAOCHAOKEHNS HACENECHHS OT-
IenbHBIX paiioHoB Jlonenkoit Hapoamnoit PecmyOmikm // Becr-
HUK TUruessl ¥ saugemuonorun. 2019. T. 23. Ne 3. C. 236-244.
8 Crparerus ycroitunBoro passutust [Iprasosbs 10 2040 roza.
URL: http://www.kremlin.ru/acts/assignments/orders/74442



CocrosiHne ﬂpMpOAHO-TeXHquCKOFt cuctembl bacceriHa PEKN

C. 112-140

[py3ckor Enanumk AoHeLko HapoaHo# PecrybAankm

Kbsl, Pa3BUTHE PHIOOX03IHCTBEHHOTO, TYPHUCTHUECKOTO
U PEKPEaMOHHOTO IIOTEHIMAla YeThIPEeX HOBBIX CyOb-
extoB P® (JIHP, JIHP, Xepconckas u 3amopoxckas
obrnactm), Teppuropuii Pecryonuku Kpsim, KpacHo-
Japckoro kpast 1 PocroBckoii o0nacTu, MpHIIeTaloImmx
K A30BCKOMY MOPIO, B IIEJISIX TIOBBIIICHHS 0J1ar0COCTO-
STHUSI JTIOZIEH.

Pa3BuTHe Typu3Ma U KadecTBa KU3HHM JIIOAEH He-
BO3MOXKHO 0€3 MOJHOLEHHOTO JIOCTYIa K 0€301acHOM
IIUTHEBON BOAE. B CBA3M € 3TUM HM3y4YEHHE MalbIX
U CpPEeIHUX PEYHBIX OacCEeHOB CTAaHOBUTCS Bce Ooiee
Ba)XXHBIM B CBETE TEKYLIMX NMPOOJIEM, BKIIIOUAs HM3Me-
HEHHE KJIMMaTa U yBEJIMYEHHE aHTPOIIOI'€HHOTO BO3-
neiictBus [5]. HecMoOTpst Ha MIX OTHOCUTENIFHO HEOOIb-
M€ pa3Mepsl, 3TH 0acCEHHbI UIPAIOT KIFOYEBYIO POJIb
B l"J'IO6aJ'H:HI)IX CHUCTEMAX KpyroBopora BOAbI, BEIIECTBA
1 DOHEPrum, BJIMAA Ha COLMAJIBHO-OKOHOMHUYECKUE IIPO-
neccsl [6]. IloaToMy HM3ydeHHE DaHHBIX OaccelHOB
B CO3/IaBILIMXCS YCIOBHAX SIBIISIETCS CII0XKHON 1 BaXKHON
00IacThIO HAYYHBIX MccIeqoBaHui [7, 8].

Bonnsiii horn JHP Brimtodaer 1695 moBepxHOCT-
HBIX BOJIHBIX OOBEKTOB (PEKH, BOAOXPaHMIIUILA, TIPY/IbL,
o3epa), a Takxke moa3eMHubie Bogbl. [1o Teppuropun Jlo-
Heukoil Haponunoit PecniyOnuku nporekaer 4 cpennue
peKH 001l MPOTHKEHHOCTHIO B TPAHUIAX PECITYOTHKH
410 xm 1 851 MambIX pex U py4useB. OCHOBHBIE BOTOTOKH
B JIHP — 10 pexu: Kanemuyc, Muyc, Kpbinka, I py3sckoii
Enmarunk, BepxoBbs pek Jlyrans, Cyxoii u Mokpsrit Enan-
quk, OcukoBa, JlozoBas, BogsHas, oOriast mpoTsHKeH-
HOCTb PEYHOM ceTH 1o Tepputopuu — 5843,9 km” ° [9].
I'ycrora peunoii cetit JJHP — 0,22 xm/xm>.

Bonpuive 3anacel moNe3HbIX UCKonmaembIx B J{o-
HEIIKOM YTOJIBbHOM OacceliHe crocoOcTBOBaIM B XX B.
OypHOMY Pa3BUTHIO TPOMBIIUIEHHOCTH U 3HAYUTEIb-
HOW KOHIICHTpaIuy HaceneHus B perunoHe. Chopmupo-
BaBIIMecs B o0yiacTu Oojee 4eM 3a CTOJIETHE OTPaCIIn
MIPOMBIIIJICHHOCTH XapaKTepU3yIOTCsS 3HAYUTEIbHBIM
BOJIOTIOTPEOJIEHUEM, TTOTOMY B PETHOHE CYIECTBY-
eT ocTpas npobieMa 3arpsi3HEHUs] BOJHBIX PECYPCOB
U CBSI3aHHBIM C DTUM }:[e(bI/II_[I/IT KAa4C€CTBCHHBIX BOJ

% Peunas cets B JIHP. URL: https://gkvrh.ugletele.com/vodnye—
obekty—natsionalnye—dostoyanie—naroda—dnr/

10 Bonocyxun B.A., Menvruxos B.B. A3oso-Kacrmiickuii BoO-
JIHBIH MyTh: UCTOPHS, POOIEMBI, epcreKTuBbl. PoctoB H//L. :
Nzn-Bo FODY, 2008. 242 c.

JUISL XO3SIHCTBEHHO-TIUTHEBOTO BOJOCHAOXKEHUS Ha-
CeJICHHS, CeNIbCKOTO XO3siCTBa, nmepepadaTriBaromen
MPOMBIIIUICHHOCTH | T.Jl. APXUBHbBIE CBEJCHMUS 110 XH-
MHUYECKHM aHaJIn3aM BOJbI BOJOHOCHBIX TOPH30HTOB
B 9TOM pailOHE CBHJIETENILCTBYIOT O HAIIMYUHU COJICHBIX
MOJI3€MHBIX BOJ Ha IyomHe 1,25 M ¢ KOHIEHTpanuen
cosieit 39 /11 ¥ ¢ IPEUMYIIICCTBEHHBIM COACPKAHUEM
WOHOB HATPHsI U XJopa'l.

OcnoBHas Macca Bogb pex JIHP (60—70 % ot rona)
CTeKaeT B 3UMHe-BeceHHul nepuo. Pexu JIHP nuraror-
cs 3a CYET BECEHHETO TastHUs cHera, uto gaeT 40—80 %
TOZI0BOTO cTOKA. JloK/IeBOe TMTaHUE HE3HAYUTENBHO.

Crox pex JIHP BbICOKO 3aperyanpoBaH BOIOXpaHHU-
JUIIAMH ¥ TIpyaaMu, moctpoeHHbsiMu B 1950—-1970 rr.,
UCIIOJIB3YETCsI ISl TUTHEBOTO, CEbCKOX03SIHCTBEHHOTO
Y TIPOMBIIIIEHHOTO BOJIOCHAOKEHNUSI, phIOOpA3BEICHHUS
u opomaemoro 3emienenus. OOmmas miomaab BOAHO-
IO 3epKajia paclojaokeHHbIX Ha Tepputopuu JJHP Bo-
JHBIX 00bekToB (799) cocrapmusier 11 097,68 ra. O0bem
BOJIHBIX PECYPCOB JUISl CPEJHETO 110 BOJAHOCTH Toja —
525,142 mau m°. B JIHP 46 Bogoxpanunuil ¢ obmiei
IJI0IIa b0 BOJHOTO 3epkana 7491,7 ra, ooObemoM
464,417 man M.

Pa3zpaborkoii u peanusanueil rocyaapcTBeHHON
MOJINTHKHU B c(hepe YIpaBIICHHs1, UCIIOJIb30BaHHUS U BOC-
MPOM3BOJICTBA MOBEPXHOCTHBIX BOJHBIX PECYpPCOB,
Pa3BUTHS BOAHOTO XO3SHCTBA U MEJIMOPAIMU 3eMEJlb,
9KCILUTyaTal[i rOCYJapCTBEHHBIX BOJOX03IHCTBEHHBIX
00BEKTOB KOMIIJIEKCHOTO Ha3HAYEeHUSs!, XO31HCTBEHHBIX
OPOCHTEIILHBIX M OCYUIMTEIIbHBIX CUCTEM 3aHUMAETCs
Komuret BozHOTO M pHIOHOTO X03s1iicTBa JloHenkoi Ha-
ponHoi Pecnyonuku. [To qaHHBIM MOCIIEIHEH HHBEH-
Tapu3auuu Ha Tepputopuu JJHP HacuuThiBaeTcs okoio
800 runporexuuyeckux coopyxenuit (I'TC), Goiub-
IIMHCTBO M3 HUX HAXOJMTCS B HEYJIOBJIETBOPUTEIHHOM
Y aBapUIHOM COCTOSIHUH.

CocrosiHue THAPOTEXHNYECKHX 00bEKTOB
U Ka4eCTBO BOJ

B xauectBe 00BeKTa BBIOpaH OacceiiH p. [py3ckoit
EsaHumk, Ha KOTOPOM PACIIOIOKEHO TP BOILOXPAHUITH-
mra: MuxaittoBckoe, Muxaitnosckoe | (puc. 1) u Illes-

11 TTokimag 0 COCTOSIHUM OKpYKarolieii cpeibl B JloHerkoit ooa-
ctu /o pen. C. Tperwsikosa, I. ABepuna. J{onenk, 2007. 116 c.

Puc. 1. Buz ¢ BepxoBOro oTkoca MIOTHHBL, IAXTHEIA BogocOpoc Muxaitnosckoro | Bomoxpanminia
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Puc. 2. Bux Ha npubpexHyto BogooxpaHuyo 30Hy IlleBuen-
KOBCKOT'O BOJOXPaHUIIUILA

geHKoBcKoe (puc. 2, 3). Kpome macmopra o6sekral? 13 14
(1981, 1984 u 1984 rT. COOTBETCTBEHHO), HUKAKOH
WHOI JOKyMEHTAIMU HE COXPAaHHUIIOCh.

CornacHo pocCHHCKOMY 3aKOHOIATEIILCTBY, Ha BCEX
I'TC nomxkeHn ocymecTBIATbCS (enepanbHbI Tocy-
JapcTBeHHbIN Han3op. [Ipenocrasienne nekinapanuu
oe3omacuoctu ['TC 1 npoBeieHNE €€ IKCICPTU3BI —
o0s13aTenpHOE TpeOoBaHNE, HEBBITTOTHEHHE KOTOPOTO
paccMaTpuBaeTCs Kak HapylIeHHE 3aKOHOJATeIbCTBA
B obnactu obecneuenus: oezonacuoctu ['TC. B co-
OTBETCTBHHU ¢ TpeboBaHusIMH DenepallbHOrO 3aKOHA
«O 6e30MacHOCTH THAPOTEXHUUECKUX COOPYKEHUI»
No 117-®3 B ob6s3annocTu cobctBennnka [ ' TC, a Taxkxe
IKCIUTYaTHPYIOIEH OpraHu3alui BXOAUT peryispHas
npoueaypa pa3padoTKU M YTBEPXKICHUS JICKIapaluu
6e3onacnoctu I'TC Ha Beex dTanax >KU3HEHHOTO IHK-
na. CornacHo ct. 3" nexnapanust 6e3omacuocta [ TC —
JIOKYMEHT, B KOTOPOM 0OOCHOBBIBAETCSI OE30MaCHOCTh
I'TC u onpenenstoTcst MepsI IO obecnedennto de3omac-
Hoctu I'TC ¢ yueTtom ero kiacca.

Eme onHol 3HaunMol mpoOiaeMoi s U3ydeH-
HBIX TEPPUTOPHUI SABIIACTCS IPUOPEKHAS BOLOOXPAHHAS
30Ha. Bce Tpu BOIOXpaHMINILA PACTIONOKEHBI Y JIOPOT,
YTO mpuBiekaeT poioakoB. Cy/st IO JaHHBIM 9X0JI0Ta,
cpenHss ryOuHa BOAOXPAHUIUIL OKOJo 2,5-3,5 M,
prI0a ¢pukcupoBanack Ha mryomse 2,0-2,7 M. B 30Hax
CBOOOJTHOTO TIO/ThE3/Ia MAIINH BBISBICHBI OYark CBaJIOK
Mycopa, IJIaCTHKa, OTX0J0B (pHuc. 2, 3).

[IpuBeneHbl OCHOBHBIE MapaMeTpsl TPEX BOZO-
XPaHWIHIL, PACIIONOKEHHBIX B Oacceitne p. ['py3ckoit

12 BooX03sICTBEHHBII MacmopT Bopoxpanmimina [lleBueH-
KOBCKOe, 3armopoxkbe. 1983. 25 c.

13 Bo1oX03sIHCTBEHHBIIH MACTIOPT MUXaHIOBCKOTO BOJOXPaHH-
nuia, T. Jlonenk. 1981. 32 c.

14 BoioX03sIHCTBEHHBII TACTIOPT BOAOXPaHUIIHIIA MUXaiIoB-
ckoro I, 3amopoxse. 1983. 26 c.

'3 O 6e30MacHOCTH THIPOTEXHHYECKUX COOpYKeHHi : De-
nepanbHbiil 3akoH oT 21.07.1997 Ne 117-®3 (c u3M. u mom.
ot 29.07.2018). URL: http://www.consultant.ru/document/cons_
doc_ LAW_15265/
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Puc. 3. Bun na akBatoputo llleBueHKOBCKOTO BOJOXpaHU-

Jimiga

Taou. 1. OcHoBHBIC MapaMeTpbl Muxaiinosckoro I Bogoxpa-
HUIUIIA (IPOEKTHBIC)
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Enarunk: Muxaitnosckoe [ (tabm. 1), MuxaitnoBckoe
(Tabn. 2) u llleBuenkonckoe II (Tabdm. 3).

Otmetrka «HopmanbHbIll NOANOPHBIA YPOBEHB
(HITY) — 30,48 m;

OTMeTKa « YpOBeHb MepTBOro oobema» (YMO) —
28,48 m;

orMeTKa «DOopCcUpOBaHHBIN MOATIOPHBIN YPOBEHB
(OI1Y) — 31,68 ™.

MakcumanbHbIi pacxon Bogsl — 71,1 M/c.

[TnoTrHa — Tityxasi, 3eMJIsTHas1, IPOE3Kasl, [UTHHA
1o TpebHI0 — 663 M, mHpHHAa 1Mo poekTy — 10 M, dpak-
THYECKas — 25 M, MaKcuMaJjibHast BbIcoTa — 8,99 M.

OtMmeTKa rpebHs:

* mpoekTHas — 33,18 m;

* makcuMmalnbHast — 33,71 M;

* MUHHUMAalbHas — 32,69 M;

e cpeansisi — 33,40 m.

3a0KeHne OTKOCOB:

* BepxoBoro: m = 3,0;

* HHU30BOrO: m = 2,5.

Kpemnnenue oTkocos:

* BEPXOBOT0 — IUIMTAMHU JIO OTMETKH 32,95 M;

* HH30BOTO — MTOCEBOM MHOTOJICTHHX TPaB.

Booocbopoc — miaxTHbIN, aBTOMAaTHYECKOTO JACH-
CTBUS, PACIIOJIOKECH B JICBOM IPUMBIKAHUH TIOTHHBL,
BHYTpEHHHUH auameTp maxtel — 9,0 M, Beicota— 5,23 M
(o mpoekry 5,0 M) u3 OyToOCTOHA; TONIIMHA CTCHKH =
= 0,8 M, oTmMeTKa Bepxa maxTel — 30,48 M. /[Be HUTKH



CocrosiHne I'IpMpOAHO-TeXHMLIeCKOﬁ cuctembl bacceriHa PEKN

C. 112-140

[py3ckor Enanumk AoHeLko HapoaHo# PecrybAankm

oTBOIAIIKX TPYO pazmepom 2,0 X 2,3 M cOOPHO-MOHO-
JUTHON KOHCTPYKIIMH 3aKaHYHUBAIOTCS OETOHHBIM pac-
MIAPSIONIMMCS B TUTaHE TaCHTENIEM, IIUPHHA OETOHHOTO
racuTtens B Hadane 6,8 M, B koHue 10,5 M. OTBoasmmii
KaHaJ Ha jutrHe 20 M KpenuTest KaMHeM. /JoHHblI 6000-
6bINYCK COBMEIIEH C LIaXTHBIM BOJIOCOPOCOM U Ipe-
cTaBieH JOBYMs cTaibHbIMU TpyOamu JI = 300 mm;
TI0 TIPOEKTY JIOHHBIH BOJIOBBIITYCK 000pYI0BaH phIOO-
3alIMTON B BHJE MEpPOPHUPOBAHHON TPYObl — CTOsIKA
BBICOTOM 1,5 M U cTep>)KHEBOU CETKH Ha BXOJHOW BO-
pownke. Pacxox mpu HITY — 0,53 M*/c. Hacocnast cman-
yus pacrojokeHa B HIDKHEM Obee BOJOXpaHMIIHIIA,
pacxon 0,20 m*/c. 3abop Boapsl HacocHoi craniuu (HC)
MIPOM3BOJUTCS U3 JIOHHOTO BOIOBBIITYCKA JIBYMsI HUTKa-
MH CTampHOTO TpyOompoBoaa D = 400 MM mrHON 57 M.
Bonoyuernsvu cpeacreamu HC He o6opynoBaHa.

OcHogHule 2udponocuieckue xapakmepucmuru
sooomoxa p. I pysckou Enanuux:

* TUIOHIaAb BOJOCOOpPHOTO OacceifHa O CTBOpa
ruapoysna — 150 km?;

* XapakTep NMHUTaHUS — CHEroBOE, JOXKAEBOE,
TPYHTOBOE C TIPe00IIafaHIEM CHETOBOTO;

* 00beM cToka 50%-Hast 00€CIeYeHHOCTh, TO/I0-
BOol — 5,80 mutH M3, 3a mosoBoabe — 3,48 MiIH M>;

* Mepuoj MoyioBoabs — 40 nHei;

* 00bEM CTOKa B PacUYeTHBIA MaJOBOAHBIN TOJ
75%-H0i1 00eCIEYEHHOCTH COCTaBISIET 3,59 MiIH M°,

Taou1. 2. OcHoBHBIE apamMeTpbl MUXaillIoBCKOr0 BOAOXPaHU-
A (IPOEKTHBIE)

JlmuHa, KM
(mpu HITY, ra)

[Hupuna cpeassis, KM
[Tnomane 3epkana
[myOuHa MakcUMalbHas!, M
Tny6GuHa cpeussis, M
[Tnomans 3epkana
(pu HITY, xm?)
O06BEM MONHBINA, MIIH M?
O0ObEM TONIE3HBIN, MITH M3

0,420 | lupuHa MakcuManbHast, KM

5,45
0,176

96
13,0
4,6
2,6
4,652
2,6

Otmetka HITY — 48,0 M;

* ormetka YMO — 36,0 m;

* ormerka OITY — 50,0 m.

MaxkcuManbHBIH pacueTHBIN pacxojl BOJBI C 3aJIaH-
HOI BEpOSATHOCTBIO MPEBBIIIEHUs, HOpMaJbHBIH 1 %
obecnieueHHOCTH — 224 M¥/C.

1. 3emnanas nromuna Beicoroit 18,0 M, mmpuHOH
0 TPeOHIO 6 M, JUTHHA IIOTHHB — 269 M.

3ai0KeHNUEe OTKOCOB:

* BepxoBoro m = 3,0;

* HU30BOTO m = 2,5.

[TnoTrHA BO3BOMUTCS U3 CYIIIMHKOB C OOBEMHBIM
BecoM 1,65 r/cm®. BepxoBoii OTKOC KpEnuTCst COOPHBIMU
)Kkene300eToHHbIME (k.0.) TomuTamu 300 x 200 X 8 cm

Ha mebHe 20 cm. [Tox mBbI yKiIapIBaeTCsl CTEKIOBOM-
JIOK ¥ CTEKJIOXOJICT. 3y0 ymopa u3 COOpHBIX X.0. IUIAT
300 x 80 x 20 cm. Kpennenue BepxoBoro orkoca ot 37,50
o orMeTku 50,90; ormerka rpeOHs miotuHbl 51,30.
Koaddunuent ycroitunBoctu Huzosoro 1,3. B ocHoBa-
HUHM HU30BOTO OTKOCA IUIOTHUHBI YIOXKCEHA JIPEHAXKHAS
JIEHTA C OTBOASILEH APEHOM.

2. Boodocbpochoe coopyscenue — OTKPBITOTO
THIIA PACIIOJIOKEHO Ha JICBOM CKIIOHE OaJKH, MMOJBO-
IAmni KaHat ¢ OeicTpoTokoM. [IuprHa mogBoasIero
KaHaua 1o qHy — 50 M, mHA — 54,5 M. [lluprna ObI-
crporoka — 15,2 M, minna — 88 m, ykion — 0,18,
3aJI0KEHHE OTKOCOB — 1,5.

JIHO M OTKOCHI JIOTKA KPETIATCSI COOPHBIMU IIINTA-
Mmu 300 x 200 % 20 cm 1 300 x 150 x 20 cm Ha ciioe To-
mero OeroHa 15 cM. J{is rameHust 3HEpPruy B HIDKHEM
obede mpeayCcMOTPEeH BOAOOOHHBIN KOIOCI TITyOnHON
2,45 M, mmHON 16 M ¥ 3aJI0)KEHUEM OTKOCOB m = 1,5.

Korozen BBITTOITHEH M3 MOHOJIIMTHOTO XK.0. TOJIIH-
Hoit o aHy 80—-100 cMm. ITox aHOM KoONOAIIA MMEETCS
00patHbIi GUABTP U3 IICOHS, MECKa.

Pucbepma mmmHOM 12,6 M KperuTcst COOpHBIM XK.0.
wmaramu 300 x 200 x 20 cm. Kpererune pucoepmsr
3aKaHYMBaeTCst 3yOOM M3 KamHs niryounoi 2 m. [Toaro-
TOBKA I0J] IUTUTHI KperuieHust u3 medHs 10 cm.

3. HonHvlli 80008binyCcK PACIIONOXKEH Ha JEBOM
ckioHe Oanku KaMmeHka, BBITIOJIHEH U3 CTAIBHBIX TPYO,
D =400 MM, TOJIMMHONW CTEHKH 12 MM B TPU HHUTKH.
[Tponycknas ciocodHocTh — 1,98 M3/c. Bpemst ormo-
poxxkHeHust ipyna — 42 cytok. TpyObl yiaoKeHbI B 3a-
IIMTHBIA KOKYX U3 jkese300eTona M200.

BxonHast 9acTh KPEenuTCsl KAMEHHBIM MOIICHHEM
15 cMm. Ha BbIXOA€e ycTpauBaercs JBa CMOTPOBBIX KO-
JozLa ISl pa3MelleHus 3aropHoil apMarypsl. Uepes
TPYOBI TOHHOTO BOJIOBBIIYCKa OCYIIECTBISIETCS] 3200D
BOZIbI Ha OPOIICHHE.

OcHogHble 2udponocuieckue XapakmepucmuKu
600omoxka npaewtii npumox p. I pyzckou Enanuux:

* IUIOIIAAb BOAOCOOPHOroO OacceiiHa 10 CTBOpa
ruapoysna — 163/72,0% km?;

* XapakTep MUTaHHUs — CHETOBOE, JIOXKAEBOE;

* 00beM cToka 50%-Has 00eCIeUYeHHOCTh, TO10-
BOI — 3,4 MiH M, 3a monoBoase — 1,44 MuH M?;

* 1epuoz 1nosioBoJbs — 40 nHel.

Ta6J. 3. OcHoBHble apameTpbl [IIeBUEeHKOBCKOTO BOIOXpa-
HUITHUINA (IPOCKTHBIC)

] ] ol =
2 cEE8|gE= g s = =
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0,500%* 8.60*
5,0 0,77 3,33 3,04
’ 0,155 | 4,32 ’ ’ ’

Ipumeuanue: * B rpade 2 yuciutesnr — 00IIAs IO
BO/10cOOpa BOJOXpAHIIININA, 3HAMCHATEIb — COOCTBEHHAS.
CobcTBeHHas — YacTh ero o01ei BOnocGOpHOiT MIoam, 3a-
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KJTFOUEHHON MKy CTBOPAMH IUIOTHH U ONIDKANIIMX K HEMY
BOJIOXPaHHJINILL, PACTIONOKEHHBIX BBEPX T10 TEUEHUIO OCHOBHO-
0 BOJIOTOKA U €TI0 MPUTOKOB M PETYIUPYIOIIUX CTOK CO CBOMX
BOZIOCOOPHBIX IUTONIazeH; B rpadax 3, 4 nmpuBeeHbl 00bEMBbI
CTOKa B CTBOpPE BOJOXPAHWININA: OOLIMI ¢ yueToM cOpocoB
¢ BbiepacnosiokeHHoro lllesuenkosckoro 111 Bogoxpanu-
Juia (YMCIUTENb) U ¢ COOCTBEHHOM BOAOCOOPHOH TUIOIIAIM
(3HamMeHareb); 00beM CTOKA B PACYCTHBIN MaJIOBOJHBIN I0OJl
P =75 %, ¢ cobcTBeHHOI BomocOOpHO# uiomanu (cOpocos
u3 [lesuenxosckoro 11 He Oyner) cocrasisier 0,28 MiH M,

Otrmetka HITY — 56,83 wm;

orMmeTrka YMO — 49,83 m;

ormeTka OITY — 58,83 m;

[InoTrHa — 3eMIIsgHAs, Tpoe3Kas, [UTHHA 10 Tped-
HI0O — 195 M, mpuHa Mo nNpoexTy — 6 M, MaKCHUMaJb-
Has BeicoTa — 12,4 ™.

OTmeTka TpelHs:

* npoektHas — 60,23 m;

* (akrrueckas — 60,66 M.

3an0KeHne OTKOCOB:

* BepxoBoro: m = 3,0;

* HU30BOTO: m = 2,5.

Kpennenue oTkocos:

* BEPXOBOTO — XK.0. IuMTaMu 0 OTMETKH 57,80 M;

* HU30BOTO — IOCEBOM MHOTOJICTHHUX TPaB.

B HI30BOM OTKOCE TUTOTHHBI YCTPOCHA IpEeHaKHASL
JIEHTA.

Omxpbimulii 6000cOpOC PACTIONOKEH Ha ITPAaBOM Oe-
pery Bogoxpanunuia. COCTOUT U3 MOJABOMSAIIETO KaHa-
Jn1a, OBICTPOTOKA, BOIOOOWHOT0 KOJIO/IIA, PUCOCPMBI U OT-
BOJIAIIIETO KaHaja. BomocOpoc BRITIOIHEH B CKaJIbHBIX
rpyHTax 6e3 kperuieHust. [lonBosimii kaHan u ObICTPO-
TOK TpPanelenIaTbHOTO CEUCHUSI C 3aJI0KCHHEM OTKOCOB
m = 0,5, mupuHoi mo aHy 20 M, o0me amuHo# 182,5 M.
Bomo0Ootinsrit konozen nryounoit 1,0 M, mmHo# 15,0 M
U MUPUHOH 10 AHY 22,0 M BBITIONHEH 0€3 KPeTUICHHS.

Pucbepma u omeoosiwuii kanan o niauae 27,5 M Kpe-
msaTes kamHeM 0,5 M. Kanan TpanenengansHOTO cede-
HUSI C 3aJI0KEHUEM OTKOCOB 711 = 3,0 M, HIUPUHOM MO THY
26,9 M. Jlonnvlil 60006binycK — U3 CTAIBHBIX TPYO, D =
=400 MM B 1Be HuTKU AnuHo# 106,5 m. B npenenax Ha-
CBITH TUIOTHHBI TPYOBI 3aKJIIOUEHBI B MOHOJIUTHBIH XK.0.
KokyX. [1o IpoeKTy TOHHBIN BOIOBHIITYCK 000pYyIOBaH
pbI0o3anuToi 3oHTHYHOTO THIA. Pacxon npu HITY —
1090 n/c. MakcuMadpHBIH pacxoi BOIBI C 3aJaHHOU
BEpOSITHOCTBIO MpeBbinieHuss — 185 m*/c. [IpomyckHas
CIIOCOOHOCTH BOIOCOPOCHBIX COOPYKECHHHU (C ydIeToM
PEryIHpYIOIIETo BIUSHKS BOAOXpaHmuiia) — 172 m¥/c.

OcHosnbie eudponocuieckue xXapakmepucmuxu
68000MOKA:

* MIOIIaaAbh BOJAOCOOpHOTrO OacceiiHa 10 cTBOpa
ruapoysina — 2,00/21,4 km?;

* XapakTep NMUTAaHHUS — CHEroBOE€, J0XKIEBOE,
TPYHTOBOE C TIpeoliTaganieM CHETOBOTO;

* 00beM cToka 50%-Hast 00eCIIeUeHHOCTh, TOIOBONH —
2,25/0,61 muma M°, 3a monmoBoabe — 1,94/0,30 mumH M3*;

* nepuof noaoBoass — 40 axeil.

Pe3ynbTaThl Ia00paTOPHBIX HCCJIEI0OBAHMIT

bruto orobpano 16 mpob Ha BCeM MPOTSHKEHUH
pycna pekn. OTOOPBI MPOBOAMINCH B YCTHEBOH HacTH,
MOAMOCTOBBIX NPOCTpPAaHCTBAX, B MPUTOKAX, BOJOXpa-
HWINIIAX, NPpyAax U UcTOKe. /I OLlEHKH KadecTBa
BOJIbI @HAJIM3 OCYIIECTBIISUICS IO MOKA3aTeNsIM IPH-
6opoB: MAPK-303; mopraTuBHOTO IH(POBOTO TECTE-
pa Water Test anst m3mepennst pH; gporomerpa «Dkc-
niept-003» u «xcnept 003-3»; RealUVT REALTECH
U1 U3MepeHuss MyTHocTH, 3xonota Lucky Knight
FF718LIC-WT nns onpeneneHust peibeda Ha, a Tak-
KE KOHIYKTOMETpPa C J1abOpaTOPHBIM MPOTOYHBIM
naruyukom Dkenept-002-2-6-IIp anst usmepenus co-
necojepkanus. XapakKTepUCTHKAa OTOOpaHHBIX MPOO
10 pyciy NpHUBe/ieHa B Ta0I. 4.

Tabu1. 4. Pesynbrarsl 1a00OpaTOPHBIX MCCIEN0BaHUI Ha conepxanue coneid, PO,, NH,, NO,

Kunomerpos Homep 1pohi MeToqmmK Munepammzamms, | PO,, | NH,, | NO,,
OT MCTOKA r/n mr/a | mr/im | mr/n
8,00 16 p- I'py3ckoii Enanunk, [ToGena 1,97 0,14 | 0,09 | 32
12,20 15 IIpaBsiii npuTok, Jlysxku 3,16 0,15 0,3 | 13,42
15,32 14 p. I'py3ckoit Enanunk, Inmunku 2,25 0,37 0,24 | 32,4
17.89 TpoGa 13 JleBniii npuTok B llleBueHKOBCKOE 3.68 036 | 7.08 | 35
BOJOXPAHWIIUILE
2145 Tpo6a 12 p. I'py3ckoii Enanuuk, [lleBuenkoBckoe 243 014 | 022 | 02
BOJIOXPAaHWIIUILE
Ky3nenoso- .
27,96 MuxaiioBcKkoe p- I'pyscxoii Enaramk, Kysnenoso- 2,66 014 | 1,61 | 828
Muxaii0BCKOe BOJOXPaHUIINILE
BOJIOXPAHUITUIIE
p- I'py3ckoii Enanuuk,
36,96 Mocr 8 Anexcanipo-I' pexoBckoe 2,97 0,035 | 0,8 | 5,97
BOJIOXPAHWIIUILE
39.24 MuxaitnoBckoe JleBwlii mputok, MuxaiioBckoe 3.64 0.14 6.6 | 736
BOJIOXPAHUITUIIE BOJIOXPAHUITUIIE
46,43 Mocrt 7 p- I'py3ckoii Enanuuk, liBaHoBKa 3,16 0,13 0,63 | 0,19
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[py3ckor Enanumk AoHeLko HapoaHo# PecrybAankm

Oxkonuanue maon. 4

Kunomerpos Homep npor R pET— Munepammzamms, | PO,, | NH,, | NO,,
OT UCTOKA r/n MI/n | Mr/a | mr/n
53,28 IIpyn 1 JleBwrit mpurox, CaMCOHOBO 3,82 0,01 0,53 | 9,83
63,03 Mocr 6 p- I'py3ckoii Enanunk, Burasa 3,37 0,68 1,3 | 6,61
65,58 Mocr 5 p- I'py3ckoii Enanunk, XomyToBo 3,31 0,035 0 2,17
76,38 Mocr 4 p'PE ‘;y;j;‘:(’i iia%‘g;“’ 3,49 032 | 5 |89
85,79 Mocr 3 p- I'py3ckoii Enanuunk, ['ycenpmmkoBo 3,51 0,07 3,5 |16,69
89,66 Mocr 1 p- I'py3ckoit Enangnk, HoBoazoBck 3,11 0,054 | 3,3 10,1
92,52 Veree Yerbe pexu 8,54 0,18 | 0,15 | 27,2

Couneconepkanue B M3y4aeMOM PETHOHE BBICO-
koe. CiemyeT OTMETUTh, 94TO IpobireMa KadyecTBa BOJIBI
B pekax JlonOacca cymiectByeT 6osiee 60 net. 3apery-
JUPOBAaHUE CTOKAa OOJBIINHCTBA PEK BOAOXPAHMUIIH-
IIaMH TIPUBEJIO0 K YMEHBIICHUIO UX BOZOOOMIBFHOCTH.
Hanpuwmep, ecu 1o 1958 1. (mo BBeneHus kanana Ce-
Bepckwii Jlonen — lonb6acc) ctok p. CeBepckwii JloHen
OBLT ONMM3KUH K MPUPOTHOMY M OE3BO3BpATHBIA 3a-
60p Boabl cocrasisut 2—3 m¥/c, To k 2000 . OH BeIpOC
1o 23,2 m*/c. Jannsie 2005-2010 rr. mokassiBaroT!'!,
gT0 B CeBepckom JloHIIE 3HAYUTEIIEHO BO3POCIO COaep-
JKaHUEC MOHOB KaJIbllUA, YBEINYNIIACh O6IJ.Ia§I MUHEpa-
Ju3anus BoJ. MI3MeHeHne coJieBOro cocrana sIBISeTCs
HETUTTUYHBIM TSI TIPUPOIHBIX TPOIECCOB U OOIBIIEe
BCEro CBUJIETEIILCTBYET O XO35UCTBEHHOU AESATENbHO-
CTH 4elloBeKa B OacceiiHe peku. B Boje npaktuueckn
Bcex pek JJHP naOmromaeTcst MOBBIIICHHOE COACPIKAHIe
costeit. OJtHa M3 OCHOBHBIX IIPUYUH 3TOIO — COPOC BbI-
COKOMMHEPAJIM30BAHHBIX LIAXTHBIX BOJ, C KOTOPBIMHU
B PEKH 3a TOJ ITOCTynaeT 6oyee 1 MITH T COJEH.

Pexa ['py3ckoit Enanunk nmeer rioina s Bogocoopa
1190 km?, pacxon Boasl — 0,91 m*/c, 066eM — 0,029 km?.
Pecypcer mpecHBIX BOA, TOCTYIHBIE IS MCIIOJIB30Ba-
HUs B Teyenue noiau, %, spemenu: 50 % — 0,022 km?;
75 % — 0,011 km*; 95 % — 0,0029 km?.

Konnenrpamus

Bpie ITJIK | .

MK
Hwoxe ITIK .

OIIaCHOCTD 3arpsBHCHUST 2

Puck 1

bencreue . _

Hopma

Kpusuc

B Joxnane o cOCTOSHHM OKpY’KalOIIeH Cpeabl
B Jlonemkoit obmactu (2007 r.) mpuBeaeHa OIEHKA
OMAaCHOCTH 3arpsA3HCHUA BOAbLI IO OCHOBHBIM ITOKa-
3aressimM (puc. 4) U SKOJIOTHYECKasi OLIEHKA COCTOsI-
HUS BOAHI B p. ['py3ckoit Emanunk Ha 2006 . (puc. 5),
MPEeBbILICHUE CYIb(PAaTOB (PUKCHPOBAIOCH B JBa pasa.
[IpupomHbIMH yCIOBUSIMI U3y4aeMOil TEpPUTOPHUHN 00-
YCJIOBJICHO PAcIpOCTPAaHEHHE B PETHOHE COJIOHOBATBIX
Cynb(aTHO-HATPUEBBIX BOJI, KOTOPHIC UMCIOT OTPaHHU-
YEHHOE HCIIOIb30BAHUE B XO3IHCTBEHHO-ITUTHEBOM BO-
JOCHAO)KCHUH HACEJICHHUS, CEIbCKOM X035HCTBE U Iepe-
pabaThIBaOIICH POMBIIUICHHOCTH. KOJIHMYECTBO TaKuX
BOZ B 005acTH U3 rofa B rof pacter. [IpropurerHsle 3a-
IPSI3HUTEIIH IIOBEPXHOCTHBIX BOJ PErHOHa — CYIIb(aThI
1 OMOTCHHBIC BelecTBa (coenuHeHust a3ota u hocdo-
pa), a TakXKe Apyrue OpraHmdeCcKHe BEIIeCTRa.

B oTo6panHBIX Mpobax Takxke PUKCHPYIOTCS CKad-
k1 (hocdaros, a30Ta aMMOHUHHOI'O M a30Ta HUTPATOB.
Copocsl pocdaroB HabmIONaOTCsA y ¢. BuTtasa (63 kM
OT HCTOKa), a30T aMMOHUHHEIHA y ¢. Po3a JlrokcemOypr
(76 xm ot ucroka), ¢. I'ycenbiukoBo (85,7 kKM OT Hc-
ToKa), . HoBoa3oBck (89,6 KM OT MCTOKA); a30T HU-
TpaThl PUKCHPYIOTCS BOMM3M UCTOKA: . [lobena (8 kM
OT HcTOKa), . [nHKM (15 KM OT UCcTOKa), TaK U OIMKe
K ycthio ¢. ['ycenpummkoBo (89,6 kM oT ucToka) (puc. 6).

Awmmonnit Hutpater Hutputer Cynegaret @ocharer Hedre-

Kene3o Mapranen bruoxummaeckuit
OKa3arelib
KUCIIOpoza

TIPOIYKTBI

Puc. 4. Onenka OmacHOCTH 3arpsA3HEHAS BOJIBI 10 OCHOBHBIM MOKasarensm 1t p. I'pysckoit Emamank (2006 T.): ITAK, —

CAHUTAPHO-TUTUECHUYCCKUE MPEACITBbHO NOITYCTUMBIC KOHIICHTPAIluN
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nayEeTMTSNLCTES: 10 15, BbINYCK 2 (56)

T.B. UeaHkoea, JI1.H. ®eceHko, B.C. Poxkoe

' MK
CanurapHo- PLIGoXO3TCTBEHHBIE
THUTHCHUYCCKHE TIpEee- TIPEJICTIbHO 01Ty C-
JIBHO JIOITYy CTHMBIC THMBIC KOHIICHTPa-
KOHIIEHTPALMH, MI/JT MK, MI/JT
AMMOHHU# _ 0,500
HuTtpatsr 45,00 40,00
Hurpursl 3,300 0,080
Cymbarst 500,0 100,0
Docdarsr 3,500 _
Hedre-
IDOIVAET 0,300 0,050
Keneso 0,300 0,100
Mapranen 0,100 0,010
BIIK, 3,000 2,000

Puc. 5. Dxonornueckas OlleHKa COCTOSIHUA BOABI B p. [ py3-
ckoit Emanunk B 2006 r.: HI[KPX — pbI00OXO3sIiiCTBEHHBIE
MPEIENbHO AOMYCTUMbIE KOHLIEHTPALIUU

Cormnacno nanHsiM Munctpos JIHP, o Bcemy Teuenuto
p. I'py3ckoii Enanumk nenTpann3oBaHHbIe COPOCHI OUU-
IIEHHBIX CTOYHBIX BOJI HACEJECHHBIX ITYHKTOB (3a HC-
kiroueHreM I. HoBoa30BCK, pacnonararouierocs B yCcTbe
peKH) OTCYTCTBYIOT. B paitone c. Po3sr JIrokceMOypr
(yHkuoHupyeT nrunedadpuka, YTO MOXKET SBISTHCS
MPUYNHON pPOCTa KOHLIEHTPAIMI a30Ta aMMOHUNHOTO
B CTBOpPE pekw mociie 76 KM 1o pyciy (puc. 6, ¢).
OTtoOpanHbIe IPOOBI 110 BCEMY PYCILy pPeKH ObUIN
KJIaCCU(QUIUPOBAHBI 110 TAKKM [apaMeTpaM, Kak: TeM-
neparypa Bojsl, pH, MyTHOCTS, coneconepxkanue, PO,,

NH,, NO,, knaccupuramus Box no pH, xapakrepucTu-
Ka BOJ 110 0O0IIel MUHepaIu3aliy, XapaKTepuCTHKa
BO/] TI0 MTPO3paYHOCTH. J[OTIOIHUTEIBHO B J1aboparop-
HBIX YCJIOBUSIX IPOBEACHBI aHAJIU3bl BOJIBI U3 UCTOKA,
BITQJICHUS TIPUTOKOB M YCThS IO KiaccHpukaropam:
I[BETHOCTb, 3aIlax, IEpPMaHTaHATHAsI OKUCIIIEMOCTh, 00-
I11ast )KECTKOCTh; comeprkanue: Kapiuii (Ca®"), MarHuii
(Mg*), narpuii + kanuit (Na* + K), rugpokapbonar
(HCO;,), xnopunget (Cl'), cynbarst (SO,*) , 60p (B*),
¢rop (F), sxene3o ob1ee, Mapranelt, amfOMHUHAH, cepo-
BOIOpOJ (Tadm. 5, 6).

[IpencrapieHHBIE PE3yNBTaThl XapaKTEPU3YIOT BO/-
HBI OOBEKT C TOYKH 3PEHUS IMPUTOAHOCTH TS XO3Sii-
CTBEHHO-ITUTHEBOTO BOJIOCHAOKEHHUST KaK MaJIOTIPUIO/I-
Hbli. [ToBbIIIEHHAs: MUHEpaM3aIysl, 001Ias )KECTKOCTh
BOJIBI, BBICOKOE COJICp)KaHUE CYIb(aToB JUKTYIOT HE00-
XOIAMMOCTB YCTPOICTBA CHCTEM KOPPEKTUPOBKH HOHHO-
TO COCTaBa BOJBI B IPOIIECCE OUUCTKH ISl IOBEJICHUS €€
1o KadecTBa, perameHtupyemoro CanlluH 1.2.3685-21.
MepornpusiTis Mo KOPpPEKTHPOBKE MOHHOIO COCTaBa
B IIPOLIECCE BOIOTIOITOTOBKH JIOCTATOYHO JIOPOTOCTOSIIIINE
[9, 10] 1 TpeOyIOT BCECTOPOHHETO TEXHUKO-IKOHOMHUYC-
cKkoro obocHoBaHMs. CleayeT OTMETHTD, YTO TIOBBIIICH-
Hasl MUHEPAIN3ALHS 1 KECTKOCTb XapaKTEPHBI TS MAJIBIX
pex [puazoBwst [ 1] 1 00ycIOBIEHBI IPUPOTHBIMU YCIIOBU-
sIMH (POPMHUPOBAHUSI TAKMX BOJHBIX OOBEKTOB.

Bo;lOXpaHunume- Banpyna - XOMYTOBCKast CTEMb

3,82

| N

Coneconepsxanue, I/71

[Ipurox
3,16 3,68 3,64
9
8
7
6
5
4
3
2
1
0 10,00 20,00 30,00 40,00
0.8 0,15 0,36 0,14
O | |1
0,6
0,5
0,4
0,3
0,2
0,1
0 10,00 20,00 30,00 40,00
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py3ckov EnaHumnk AoHeuko# HapoaHori Pecriybamnku C. 112-140
A30T aMMOHHUIHBIN, MI/JT
6 0,3 35 6,6 0,53
4
3
2
1 M
0 10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00
I . I I . - - - KM OT UCTOKa
c
13.42 13.42 7.36 9.83 A3OT HUTPATOB, MI/JI

40
: |
30
25
20
15
10

5

0

10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00

d

H N .

OT UCTOKa

Puc. 6. OToOpanHbIe MPOOBI: @ — MO CONIECOAEPKAHUIO; b — 10 cofepkaHuio (HocdaToB; ¢ — MO COACPIKAHUIO a30Ta AMMO-

HHMIHOTO; d — MO COJIEPIKAHUIO A30Ta HUTPATOB

Tabu. 5. JJabopaTopHbIil aHAIM3 BOJ YCThS, BIIAJCHHS IIPUTOKOB U UCTOKA

Howmep 1 Howmep 2 Howmep 3
[Tokazarenn Hcrok VYerbe Canxu HOomep 19
MMOJIL/ 1 mr/am? MMOJIB/ 113 mr/am? MMOJIL/ 1} mr/am3
IIBeTHOCTH - 34,5 - 75,0 - 69,0
pH, exn. - 7,86 - 7,7 - 7,9
3armax, Oauibl - 3 - 3 - 4
[lepmaHranaTHas OKUCISEMOCTD — 1,44 - 52 — 8,32
OO0m1as )KeCTKOCTh 20,9 - 36,3 - 36,8 -
Kanbuii (Ca®") 12,9 258,0 19,0 380,0 18,6 372,0
Maruuii (Mg 8,0 97,6 17,3 207,6 8,2 98,4
Harpuwii + xamuit (Na*® + K*) 5,25 120,75 9,7 223,1 11,2 257,6
I'napoxap6onar (HCO,) 6,15 375,15 4,5 274,5 3,5 213.,5
Xnopuasr (C1) 8,0 283,6 17,8 631,1 17,0 602,7
Cymbdarer (SO,>) 12,0 576,0 23,7 1137,6 27,5 1320
bop (BY) - 0,59 - 1,32 - 1,3
Drop (F) — 1,37 — 1,06 — 1,4
H/O H/0 H/0O
XKeneszo obmee - ND - ND - ND
Mapraer B H/O B H/O 3 H/O
ND ND ND
JNSp— B H/O 3 H/0 3 H/O
ND ND ND
Ceposoiopor B H/O B H/O 3 H/O
ND ND ND
OO6u1as MuHepanu3anus (pacueTHas) — 1713,1 — 2856,3 — 2866,9
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[py3ckor Enanumk AoHeLko HapoaHo# PecrybAankm

Hexotopoe cHMXeHHEe MUHEpATU3alluu B IIpese-
nax . HoBoaszoBcka 00bsiCHIETCS cOPOCOM OUHIIIEHHBIX
XO3STHCTBEHHO-OBITOBBIX CTOYHBIX BOJI C MEHBIIIMM COJIE-
colepkaHueM W pa3z0aBieHUEM CTOKa peku. Takoe
SBJIGHNE TAaKXK€ XapaKTEPHO ISl BOJHBIX 0OBEKTOB
ManoBoaHoro Jlonbacca, Korjga HeOOXOIUMBIC 00bEMBI
BOJIBI JIJIS1 TUTHEBOTO BOAOCHAOKCHHSI HE 3a0UParOTCs
U3 MECTHOTO BOJOUCTOYHUKA, a TPAHCIOPTUPYIOTCS
Ha 3HAUYNTENbHBIC PACCTOSHUS U3 TIOJTHOBOAHBIX 00B-
ektoB (p. CeBepckuit Jloner, p. [{on).

Kpome Toro, ycraHoBIE€HO, 4TO OTHOCUTEIBHO
JTAHHBIX, IPUBEJICHHBIX B JIOKIIae O COCTOSIHUH OKpY-
xarorieit cpennl B Jlonenkoii obnactu (2007), B HacTo-
siee BpeMsi HaOJIo1aeTcsl HeKoTopasi cTabumin3anus
BOJHOTO OOBEKTa IO COAEpKAHUIO OMOTCHHBIX dJIe-
MeHTOB. Tak, MOBHIIIEHHOE 3arPA3HEHNE BEIIECTBAMH,
cojiepKaMMHu a3oT U Qocdop, HabIIOIACTCS TOJIBKO
B IIpEZIeTIax SICHO OYEPUCHHBIX HCTOYHUKOB cOpoca —
HoBoazoBckoit nruiiedadpuku (a30T aMMOHHIHBII)
u . HoBoa3zoBck (a30T HUTPATOB, KaK CIIEICTBUE BO3-
MOXHBIX HEJJOCTaTKOB OpTraHU3allNH IpoIecca JIeHH-
TpudUKaAMK HA TOPOICKUX OYMCTHBIX COOPYIKESHHSIX).
ViydiieHne 3KOJI0rHYeCKOi XapaKTepUCTHKH 00beKTa
B 9TOM IUTaHE CBSA3aHO CO CHIDKEHHEM WHTCHCHBHOCTH
X035CTBEHHOU JESATENbHOCTH B PETMOHE 3a MpOIle/-
niee AeCATUIETHE.

B xome mccnemoBanms paspaboTaHa rpananus
JUIsl OOBEKTOB THIIPOTEXHUYECKUX COOPYIKEHUH, pacIio-
JIOKEHHBIX B OacceiiHe peKH, pe/icTaBlIeHHas B Ta0. 7.
JIIst KaXKZI0TO COOPYXKEHUs, COTTIACHO Tpasiallii, OblIH
3ar0JIHeHb! U(POBbIE U UH(OOPMATUBHBIE [TOKA3ATEIH,
oTpaxxeHHbIE B «ba3e TaHHBIX COOPYKEHHUH BOJAHOTO XO-
3qiicTBa B Oacceitne pexu [ py3ckoit Emanamk.

Crparerust yCTOWYMBOM SKCIITyaTallMd U TEXHUYE-
ckoro obciyxusanust I TC nHHIMUpyeTCs eme 10 mpo-
€KTHPOBAHUS M ONTHUMH3UPYETCS B TEUEHUE CPOKa
ux ciayx0sbl [11], 4TO CTAOMIM3UPYET OKPYKAIOULYIO
cpeny u dkoHOMUKY. CienoBaTesbHO, HENPaBUIIbHAS
IKCIITyaTanus 1 TexHmaeckoe oocmyxusanne [ 'TC mo-
I'YT TIPUBECTH K JKEPTBAM, SKOHOMHUYECKUM TOTEPSIM
U Bpely okpy»katouieii cpeze [12]. B nacrodiiee Bpems
HU OJTHO COOPY’KEHHUE HE IKCIUTyaTUpPyeTCs 110 Ha3Haue-
HUIO, HA HUX HET CIIY)ObI 3KCIUTyaTallii, MOHUTOPUHT
3a HUMU He Bezercs. Tak, aBropamu Obli1 0OHapy eH
TpopBIB TPpyObI HA MuxainoBckoM | BomoxpaHuuIe
(puc. 7, 8). BousiBiieHue 1eeKTOB JOHDKHO HAYMHATh-
csl B IIpouecce dKcruryaranuu u oocmyxusanust [ TC.
DakTOpHI, BIUSIONINE HA yXYANICHUE CTPYKTYpPHBIX
CBOWCTB I'MIPABINYECKHX CUCTEM, JIOJKHBI ObITh BbI-
SIBIICHBI ¥ HEMEUIEHHO yCTpaHeHBl. B kauecTBe ajb-
TEPHATHUBBI HEPa3pyIIarONIi KOHTPOIb MOXKET UMETh
Oosbioe 3HaueHue s BblsiBiaeHus crapeHus ['TC.
Takoli KOHTPOJIb TIPECTABISET COOOW MPSIMYIO M KOC-
BEHHYIO OlleHKy mH]popmaruu o coctossHuu [ TC. D10
HEOOXOJMMO Il TOTO, YTOOBI MOXKHO OBIJIO HEMEJ-
JICHHO BMEIIAThCSl B CUTYAIMIO M N30€XKaTh CEPhe3HBIX
nocaeacTBuil. KOCBEHHYIO OLIEHKY CTapeHus CIeIyeT
OCYUIECTBJISTh yTeM MOHHUTOpPHUHTA 3((HEKTOB U I10-

Taodu. 7. ['paganus 11t 00bEKTOB THAPOTEXHUYECKOTO CTPO-
UTEIIbCTBA

HaunmenoBanue

Koopaunars!

HaumeHoBaHKe MyHHIIUTIAIBHOTO 00pa30BaHUs,
Ha TeppuTopun kotoporo Haxoxstes ['TC

Bmwkaiimuii HaceneHHbIH TyHKT

O0BeM TONHBIN, MITH M?

OOBEM TIONIE3HBIN, MITH M3

Tlnomae 3epKaiia pu HOPMAILHOM MOIIOPHOM YPOBHE, KM?
Ormetka HITY, m

OrMmetka OITY, m

Ormetrka YMO, m

MakcHMaJIbHBIN PacXojl BOIBI, M/C

Bomorok

Bup perynuposanust ctoka

Hasnauenne

Marepuan niaoTHHbI

OtMmeTka rpeOHs, M

3a10keHHEe OTKOCOB

Kpennenue orkocos

JmHa, kM

[nprHa BOOOXpaHUIUILA MAKCUMaJIbHAsL, KM

Inpuna BOZOXpaHWIMILA CPEAHSA, KM

I'myGuHa BoMOXpaHUIIHIIA MAKCUMAITBHAS, M

I'myOuna BomOXpaHMINIIA CPEIHSS, M

Z[J'II/IHa IIJIOTHHBI 110 FpeGHIO, M

[[rpuHa MIOTUHBI 110 MPOEKTY, M

IupuHa mIOTHHBI aKTHYECKAs, M

BricoTa mioTuHbl, M

rO]l BBOJa B 3KcnnyaTaun}o/ro;[ KanuTaJbHOTO pEMOHTa

Hammane HpOGKTHOﬁ JOKYMEHTaIuu

Hanmame ciy>x0bI SKCIITyaTaIuy

bananconepxarens

CocTaB coOpy>KeHHI

OrieHKa ypOBHsI 6€30MIaCHOCTH Ha MEPUo] 00CICI0BaHUS

cienctBuii crapenus [13]. Xopo1io n3BecTHO, 4TO BCe
KOHCTPYKIIHOHHBIE MaTE€pHaIbl IMEIOT OTPAaHUICHHBIN
CPOK CJIy’)KOBI M MOTYT ITOJIBEPIaThCsl BO3JIEHCTBUIO
okpyxaromieit cpeasl [14]. Drtan nmpegorBpalieHus
crapenus I'TC 3akmiogaeTcs B JeTaJIBHOM aHAIH3€
JUTSL OIIpeZiesieHus] 0€30MacCHOCTH COOPYKEHHUS U €To
HKOHOMHUYECKOTO COCTOSIHMA. Ba)KHOCTh HaKOIUICHUS
U HCIIOJB30BAHUS BOJBI JUISI PETHOHA HEBO3MOXHO
MEPEOIICHUTh, U IMOATOMY OOCIy)XKMBaHUE U Oe30omac-
Has skcrutyaranus ['TC uMeroT pemaroiiee 3HaUYCHHE.
KoHcTpyKIinm HE JOJKHBI MPOTEKATh, Pa3pyIIaThCs;
KaHaJbl U BOJOXPAHWINIIA JOJKHBI OBITH YHCTBIMU
1 cBOOOIHBIMH OT 3amIMBaHMsA. [1oIOMKa MM BBIXOJ
n3 crpost ' TC MoryT npuBecTy K IMOITOIUICHHIO H 3a-
TOIJICHUIO HUXKHEro Obeda, a 0OpylIeHne rpyHTOBOM
IUTOTHHBI — K HABOTHEHUIO U 3po3uu [15, 16].
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Puc. 7. [IpopsiB TpyOBI MIAXTHOTO BOJOCOpOCA HAa BOIOXpa-
HuHIne Muxaitnosckoe I

MATEPHUAJIBI U METO/bI

Pabora ocHoBaHa Ha (paKTHYECKOM MaTepuale,
COOpaHHOM B IOJICBBIX HCCIICIOBAHUSAX B OacceliHe
p. I'pysckoit Enanuuk /IHP. IIpoBenen ananus npoekt-
HOM, CTPOUTEIBHON U 9KCIUTyaTallMOHHOHN JTIOKYMEHTa-
IIUY KOMIIJIEKCOB COOPYKECHHH M BBIIOJIHEHA OLIEHKA
UX KOHCTPYKTHBHBIX JIEMEHTOB COIVIACHO JIEHCTBYIO-
UM HOpMaM U mpaBmiam!'s 17 18:19.20,

MOHHTOPHHT TEXHUYECKOTO COCTOSIHUS THIPOTEX-
HUUYECKUX COOPY)KEHHH, HAXOSIIUXCS HA TEPPUTOPUU
Gacceitna pexu ' py3ckoit Enmangnk, BKiIO9an eTaitb-
HOE 00CIIeI0BaHNE NX TEXHHIECKOTO COCTOSIHUS B PaM-
Kax AKCIUTyaTallHOHHOTO KOHTPOJISI.

MOHHTOPHHT OCYIIECTBIISAETCS B LEAX NPUHATHSA
YIpaBJICHYECKNX PEILICHUH ITOCPEICTBOM:!

* oOecrnieueHusi 00ObEKTUBHOW HH(pOpManHeii
0 COCTOSIHUU COOPY>KEHUH;

* o0ecrieyeHus! IKCIUTyaTallHOHHOTO KOHTPOJIS
Y KOHTPOJIS 32 TIOKA3aTeNIIMU COCTOSIHUSI COOPYKEHHI;

* nHpopManmoHHOTO ObOecmedeHust hOoPMHUPO-
BaHUSI [IEPEYHS COOPYKEHHM, TTOAIEKAIIUX PEMOHTY
U PEKOHCTPYKIINH;

* YTOYHEHHUS] OCHOBHBIX Pa3MepOB KOHCTPYKTHB-
HBIX DJIEMEHTOB;

16 CII 58.13330.2019. Tuaporexunueckue coopyxenus. Oc-
HoBHBIE nonokenus. [lepecmorp CHull 33-01-2003 : BBeneH
17.06.2020. URL: http://docs.cntd.ru/document/564542210
"TOCT 31937-2024. 3nanus u coopyxkenust. [IpaBuna 06-
CJIIOBaHUSI © MOHUTOPHHTA TEXHIYECKOTO COCTOSHHUS : BBE-
nen 01.05.2024.

18 00 yTBEpXKIECHUH KPUTEPUEB KIIACCH(DUKAIIMN THIPOTEXHHU-
yeckux coopyxenuit : [locranosnenne IIpaButenscrsa PO
ot 05.10.2020 Ne 1607. URL: http://www.garant.ru/products/
ipo/prime/doc/74632297/

1 O rocyaapcTBEHHOM KOHTpOJIE (HaA30pe) U MYyHHIIHIIAb-
HOM KoHTposie B Poccuiickoit @enepanuu : @enepanbHbiii 3a-
koH oT 31.07.2020 Ne 248-®3. URL: http://www.consultant.
ru/document/cons_doc LAW 358750/

20O 3amuTe MpaB OPUIMIECCKUX JIAI ¥ HHAXBUIYATbHBIX
MpeIMPUHAMATENeH MPH OCYIIECTBICHUH TOCYAapCTBEHHOTO
KOHTPOJIS (Hag30pa) U MyHHIUIAIBHOTO KOHTpois : Dexe-
panbHbI 3aK0H OT 26.12.2008 Ne 294-03. URL: http://www.
consultant.ru/document/cons_doc LAW 83079/
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* OCMOTpa BHAMMBIX YacTel COOpPYKEHHS KOH-
CTPYKILHUH C BBIIBICHUEM Ne(EKTOB; COCTABICHUS Jc-
(heKTHBIX BEIOMOCTEI;

* BBISIBJICHHS HAIWYHS U Pa3MEPOB JIE(PEKTOB;

* PaHXUPOBAHUS COOPYKCHUH MO CTEIICHH OTac-
HOCTH.

[IpenyioxkeHo ynpasiieHHe 0€30MaCHOCTBIO C I10-
Moitbio 0a3 nanubix (B/l), OHM MO3BOJISAIOT BHISIBUTH
HaunboJiee KPU3KUCHBIC 30HBI, B KOTOPBIX HEOOXOIUMO
pear30BaTh MEPHI M0 YITyUIISHHIO SKOJIOTHUECKOH 00-
cranoBkH [17, 18]. Co3nanue karanora BOJOTOKOB U CO-
orBeTcTByomel B/l moTeHnmatpHO criocodHo obec-
TICYUTPH PEIICHUE 3a/1ad OIITUMHU3AIIH TIPHUPOIOTIONB30-
BaHU B OacceifHax MaibIX pek [19].

ITo pesynpraTaM aBTOPCKHX HCCIEIOBAHUU CO-
CTaBJICHA CTPYKTypa Jisi popMupoBaHus 0a3 JaHHBIX
00BEKTOB BOIOXO3SHCTBCHHOTO CTPOUTEIHCTBA IO KPH-
TepUATbHBIM 3HAYCHUSM, TEXHUYCCKOMY COCTOSHHIO
1 OIIEHKE YPOBHS 0€30MaCHOCTH.

PE3YJIBTATHBI HCCIEJOBAHMUA

Ha ocHoBanuu 0000IICHHS TPOBEACHHBIX HC-
Cclle/IoBaHMid pa3paboTaHa cucTeMa Juisi coopa JaHHbBIX
00BEKTOB BOJHOTO X03s1iicTBa B Oacceiine peku. basa co-
JIEPKUT 00pabOoTaHHYI0 HH(POPMAIHIO: TAPAMETPBI COOPY-
JKeHMsI, (PyHKIIMOHATBHOE Ha3HaueHHe, MOp(oMeTpH-
YEeCKHe MPU3HAKH, TeOMOP(OIOTHIeCKIe 0COOCHHOCTH,
(hU3UKO-XMMHUYECKHIE HCCIICNOBAHIS IPOO BOMIBI, OIICHKY
TEXHUYECKOTO COCTOSIHUA. basza MaHHBIX MpencTaBseT
CHCTEeMaTH3UPOBAHHBIH MacCHB CTPOUTEILHON HHPOP-
MallM{ C BO3MOXHOCTBIO (PMIBTpALMK U COPTHPOBKU
COOpY)KEHHH I10 Pa3IMYHbIM ITapaMeTpam, TaKUM Kak:
«HanmenoBanuey, «Koopaunaren», «HanmeHoBaHne my-
HUIMIIATBHOTO 00pa30BaHus, HA TEPPUTOPUU KOTOPOTO
HaXOAATCS TUIPOTEXHUUECKUE COOPYKEHUsD», «bkaii-
MY HACCJICHHBIN MyHKT», «O0beM MOIHBIH, MIH M3,
«O0bem mosesHsblit, Myt My, «Ilnomans 3epkana
[pH HOPMAJIBHOM MOANIOPHOM YPOBHE, KM>», «OTMeTKa
HOpMasbHOTO noeproro yposs (HITY), My, «Otmer-
ka QopcuposanHoro nojmneproro yposus (PITY), m»,
«Ot™meTka ypoBHsi MepTBOro 00bema (YMO), m», «Max-
CHMAJTBHBIHM pacxoj Bojbl, M*/c», «Bogorok», «Bun pe-
TYTUpOBaHMSA CTOKay, «Hasnauenune» u ap. [20].

CoOpaHBl CBEIEHUS IS OMpPENENeHUs CTCTICHI
9KOJIOTHYECKON 0€30MacHOCTH, COCTAaBICHHBIE 110 pe-
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3yJIbTaTaM HaTypHOro oOCJIeOBaHMS, CHUCTEMATH3H-
pytomue cBegeHuss 00 00beKTax BOIHOIO XO35HCTBA
B OacceifHe peKu: MPOBEIEHBI NCCIIETOBAHUS IKCILTY-
aTHPYEMbIX 00BEKTOB CTPOUTEIHCTBA; NCIIOIb30BaHBI
cepTU(HUINPOBAHHBIC TPHOOPH! H 000PyIOBaHKE, 00EC-
MEYNBAOIINE TOYHOCTh W BOCIPOU3BOIAUMOCTH pe-
3yJIBTaTOB; TPOaHAIN3UPOBAHBI TTOTyUCHHBIE TaHHBIC
U OLIEHEHBI PEe3yJIbTATHI; JaHa OICHKA TEXHUICCKOMY
COCTOSIHHIO M YPOBHIO 0€30TIaCHOCTH, COTJIAaCHO ACH-
CTBYIOIINM CBOJIaM U IIpaBHJIaM, HA MOMEHT 00cCeo-
BaHWs; IPUBEACHBI PEKOMCHAIIUN 10 BEITIOTHEHUIO
KOMILUTEKCA MEPOIIPUATHI JIJIsI TIOBBIIIICHHUS 0€30TIacHO-
CTH COOPYKEHUH.

SJAKJITIOYUEHUE U OBCYXJAEHUE

Jonbacc 0THOCHTCS K MaJIOBOHOMY PETHOHY, a TI03-
TOMY Tpo0iieMa COXpaHESHHs BOIHBIX PECYpPCOB OCTa-
eTCst ISl JKUTelNel pecnyOnuKy KpaiiHe octpoii. Boa-
HBIE pecypchl afMUHUCTpaTuBHOro nentpa JHP mo-
CTOSIHHO HCIHBITBIBAIOT aHTPOIOT€HHOE BO3/eiicTBHE
MIPOMBIIIEHHOTO noTeHIana ropoga. B JIHP cocpe-
JIOTOUYEHBl Pa3IUYHBIE OTPACIU MPOMBIIIIEHHOCTH
(MeTammyprudyeckasi, KOKCOXUMUYECKas, YrojbHas),
OTCIOJIa CYIIECTBEHHOE MOCIENCTBUE — YXYALICHHE
COCTOSIHUSI OKpPY>KAIOIIeH cpeibl, B TOM YUCJE COCTO-
SIHUSI 36MeJIb U BOJHBIX 00BEKTOB. BomocHabxkeHue
naceneaus JTHP na 85 % obecneunBaercs 3a CUeT Imo-
BEPXHOCTHBIX BOJOMCTOYHHUKOB U OK0JIO 15 % mpuxo-
JIATCSI HA JIOJI0 TIOJI3€MHBIX. YUHUTHIBAS, YTO TIPAKTH-
YECKHU BCE ropoja u HacesleHHble MyHKThl JJHP pac-
MOJIOKEHBI Ha MOAPaOOTAaHHBIX YTOJBHBIMH MTAXTaMH
TEPPHUTOPHIX, YACTh U3 KOTOPHIX 3aTOIICHA U pa3pyIiie-
Ha B XoJie 00€BbIX NelcTBHA (MaxThl «OKTIOpbCKas,
«Tpynosckas» 1. Honenk; «Komcomoner Jlonbacca»
r. KupoBckoe), mocTymieHne maxTHBIX CTOYHBIX BOJI
B MTOBEPXHOCTHBIC ¥ MO36MHBIC BOJOMCTOUHUKH SIB-
JsIeTCsl OCTPOM DKOJIOTMYECKOM M TUTMEHUYECKOU
mpobiemoii [21].

HecrabunpHoe BomocHAOKEHUE HA TPOTSHKEHUH
IIByX JIET OcTaeTcs mpobimeMoit mis sxkureneir JJTHP.
Ha ceronssiiinuii 1eHb, HECMOTPSI Ha YTBEP>KAEHHBII
rpaduK Mogadu BOIBI pa3 B JBa JTHS, MHOTHE JIOMa,
KaKk U B TE€YEHHE MOCIEIHUX IBYX JIET, OCTAIOTCS
0e3 BomocHaOkeHus. 1 Takue orpaHUYeHUs KOCHYJIHCh

HE TOJIBKO MPU(POHTOBBIX PaiOHOB, B THUTY T. JloHenKa
HACOCHI HE CIIPABIISIIOTCS € MO/Ia4eil BOJIbI HA BEPXHUE
9Ta’K MHOTO3TAXKEK, KHUTEIN KOTOPHIX pa3 B HECKOIBKO
JIHEH BBIHY>K/ICHBI TOTIOHSATH 3arachl U3 MallliH, 3aHU-
MAFOIINXCS TIOIBO30M, YACTHBIA CEKTOP CTPAJacT U3-3a
W3HOLIEHHOCTH TPYO. ITO 00YCIOBICHO KOMIUIEKCOM
(hakTOpOB: aBapuU Ha CETSIX BOJO- M TEILIOCHaOXe-
HUSI, @ TAKXKE PErYJSIPHBIC TIEPeOOH 3JICKTPOCHAOKCHUS
Ha 00bEKTaX, KOTOPBIC MIPUBOJIAT K OCTAHOBKE TEXHOJIO-
THYECKOTO 00OPYIOBAHUS U THAPABINYCCKUM yaapam
Ha CeTsX.

OCHOBHBIM UCTOYHUKOM BojiocHaOxenust st JJHP
B Hacrosiiiee Bpems siBisieTcst BojgoBoJ «Jon — Jon-
Gaccy, moctpoenHslit B 2023 1. BonoBoa mMeeT npons-
BOAUTENBLHOCTE 300 ThIC. M*BOMIBI/CYT M 0OECIICUHBACT
Bogoil 'opnoBckuid, Jlonenkuii 1 EHakueBckuid npo-
MBIIIUICHHBIC PafOHBI, BKIFOYAIONIE Topoaa: JJoHenk,
MakxeeBka, Xapibizck, [Hlaxtepck, Kuposckoe u Topes.
Jo 2022 . IHP craGxanacek Bomoit o kanairy «Cesep-
ckuit Jloner — Jlon6accy», OJHAKO OH MOTYYMIT KPUTHYC-
CKHE TIOBPEXKICHHS B XOJIc OOCBBIX JICHCTBUIA.

Bomosox «Jlon — Jloubace» 3abupaet 0,1095 xkm?
BOJIbI B rofi, uto cocrasiusieT 0,54 % ot cpenHeronoBo-
ro cToka p. Jlon B paiione cranuubl Pazgopckoii 3a no-
ciennue 70 net (¢ 1952 mo 2022 1), 3TO 3HAYUTEIHHO
MEHbIIIE, YeM MaKCHUMaJIbHbIM rooBOU cToK p. [loH,
cocraBisromuii 0,29 % nasg camMoro MHOTOBOIHO-
ro roma (1979 r.) u 1,15 % s camoro MajJoBOJTHOTO
roga (2020 r.) 3a atot nepuon. Tak, BogoBon «JoH —
Jlonbacc» obecriednBaeT CTaOMILHOE BOJIOCHAOKEHHE
st JIHP, HO ero nmpou3BOIUTENbHOCTh OIpaHUYEHA
U HE MOXET MOJHOCTHIO PEIIUTh MPodIeMy AepuInuTa
BOJIbI B PETHOHE.

B pecmybomuke cocpemorodero ceimie 800 rumpo-
TEXHUYECKUX COOPYKCHHUHU, OJHAKO Oe30macHasi dKC-
IIyaTalusi, COrIaCHO POCCUICKOMY 3aKOHOAATENbCTRY,
HE BeJeTCH.

[IpoBenennsbie uccaeqoBanus B Oacceiine p. [pys-
ckoii EnaH4nK O3BOJIMIIM OYEPTUTH OCHOBHOM KpYT Xa-
PaKTepHBIX JJII pErMOHAa aCleKTOB COCTOSHUS BOJHBIX
PECYpPCOB C TOUKH 3PCHHUS OS30MTACHOCTH dKCILTyaTaI[iH
I'TC, 3KONOTHYECKOTO COCTOSHUS MaJbix pek JJonbac-
ca, 0COOCHHOCTEH BOMOTOIH30BAaHUS HA TEPPUTOPUU
HOBBIX PerMOHOB POD.
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INTRODUCTION

According to the Constitution of the Russian
Federation, the Donetsk People’s Republic (DNR),
Lugansk People’s Republic (LNR), Zaporozhye and
Kherson oblasts are included in the list of regions
of the country'. In the period of the USSR (until 1991),
water from the Dnieper basin and Seversky Donets
(a right tributary of the Don River) was used for water
supply of the population and economic facilities. Today,
the real water withdrawal from small rivers of the new
subjects of the Russian Federation = 1.0 km?*/year,
with the living population N = 7.5 million people spe-
cific withdrawal (2024) = 130 m*/(person year). For
comparison: specific water consumption per person
per year: for Italy ~ 910 m*/(person year), for Spain ~
=~ 750 m*/(person year). Total river runoff of DNR,
LNR, Zaporozhye and Kherson oblasts* W, | S0 =
= 3,232.0 mln m’®, specific water resources (2024)
431 m3/person year (1991) — 231 m3/person [1].
The area of the four new entities (DNR, LNR, Kherson
and Zaporozhye oblasts) is 108.9 thousand km?. Wa-
ter deficit is estimated W = 12 km?/year. The area
of the DNR F . =26.5 - 103 km?, for a year of average
water availability W =~ 0.3 km?/year.

During the USSR period, inter-basin transfer ca-
nals, fill reservoirs, and perennial spill reservoirs were
constructed and operated. The water balance of the Sea
of Azov is W = 290 km?® (which is comparable to two
annual discharges of the Volga River). At the same time,
the flow of the Don River (annual average) is 27 km*/year,
the Kuban River — 13 km?®/year, which in total ¥ =

! The admission of the Donetsk People's Republic to the Russian
Federation and the formation of a new subject within the Rus-
sian Federation — the Donetsk People's Republic : Federal Con-
stitutional Law of 04.10.2022 No. 5-FKZ (ed. of 25.12.2023).

2 Surface water resources of the USSR. Volume 06. Ukraine and
Moldavia. Issue 3. Seversky Donets basin and rivers of the Azov
region, ed. by M.S. Kaganer. Leningrad, Hydrometiz, 1967; 492.

=40 km?/year. Based on data from the state report’, we have
entered a cycle of low-water years, the Don River flow —
12 km*/year (2020), the Kuban River — 6 km*/year (2020),
totaling X = 18 km?/year. This is why the salinity of the Sea
of Azov is increasing. If in the DNR local resources
are (for an average water year) 750 million m?/year,
reservoirs and ponds accumulate 80 % of the runoff —
600 million m>.

Problems with drinking water supply in the DNR
started in 2022, when the Seversky Donets — Donbass ca-
nal was disrupted. To solve these problems, a water con-
duit from the Don River and a number of water conduits
from local sources and small reservoirs were built, and
dozens of new wells were drilled. Due to the continu-
ing shortage of water resources in the DNR, caused by
the lack of water supply from the main source — the Sev-
ersky Donets — Donbass canal — and the limited capacity
of the reserve Volyntsevskoye reservoir, water is supplied
to consumers on schedule. The construction of the Don —
Donbass water pipeline has improved the situation,
but has not eliminated the problem of water shortage.
Thus, the capacity of the water pipeline in the standard
mode is less than 300 thousand m?®/day, which provides
no more than a quarter of the resource consumption for
2010. The economy in such conditions cannot recover
normally, let alone develop. The Sea of Azov is facing
a serious ecological crisis caused by the low water con-
tent of the Don River. Don. Since 2007, the water flow
in the Don River has significantly decreased, which has
led to an increase in the salinity of the Sea of Azov [2].
The average annual salinity of the sea, which was 9.6 %o
in 2006, reached a record 15.1 %o in 2020 [3]. The defi-
cit of river runoff and increased water consumption for
evaporation, along with other factors, provoked an un-

3 On the state and protection of the environment of the Russian
Federation in 2020 : state report. Moscow, Ministry of Natural
Resources of Russia; Lomonosov Moscow State University,
2021; 864.
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precedented increase in the salinity of the Azov Sea wa-
ters, the average annual value of which reached a high
level (14.97 %o) in 2021. Under the most probable sce-
nario (60 %o) with the preservation of the low-water pe-
riod and the mainland flow of the Don and Kuban rivers
into the Sea of Azov with a total volume of about 22 km?,
the average annual salinity of the Sea of Azov, including
the Gulf of Taganrog, may reach values of 15 + 0.40 %o
with a range of fluctuations in the sea proper in the inter-
val from 14.5 to 16.5 %o [3].

The Don River basin covers an area of 422,000 km?
with 15 constituent entities of the Russian Federation:
Tula, Orel, Ryazan, Lipetsk, Voronezh, Tambov, Kursk,
Belgorod, Penza, Saratov, Volgograd and Rostov Regions,
Stavropol and Krasnodar Territories and the Republic
of Kalmykia (369.0 thousand km? or 87.4 % of the ba-
sin), as well as Kharkov, Lugansk and Donetsk Regions
(53.0 thousand km? or 12.6 % of the basin area).
The length of the watercourse is 1,870 km, catchment
area — 422 thousand km?; average flow rate — 680 m®/s;
river gradient — 0.096 m/km, age = 23 million years*.
The water of the river. The Don River is actively with-
drawn for various needs even before the river flows into
the Tsimlyanskoye reservoir, so the Don — Donbass wa-
ter pipeline project, although it may temporarily improve
the water supply situation in the DNR, will not be a long-
term solution. The Don River basin will continue to expe-
rience a downward trend in river runoff due to decreased
annual precipitation and increased evaporation during
the warm season. Four subjects of the Russian Federation
are located fully or partially in the Kuban River basin:
Republic of Adygea, Karachay-Cherkess Republic, Kras-
nodar Krai and Stavropol Krai. The length of the wa-
tercourse is 870 km; catchment area — 57.9 thou-
sand km?; average water flow — 398 m¥/s; river slope —
1.53 m/km, age = 5-9 million years.

It should be expected that river runoff in the south-
ern regions of Russia will decrease by 3 % until 2030
and by 4 % until 2041-2060 and 2080-2099 [3].
The liberation of the entire territory of the DNR is
the only way to restore normal water supply and end
the water blockade by Ukraine.

There are no major rivers in the DNR, except for
the Seversky Donets, which is 1,053 km long and has
a catchment area of 98,900 km?. The largest reservoirs
in the Seversky Donets basin are Chervonooskolskoye
(445 million m?), Pechenezhskoye (383 million m?),
Krasnopavlovskoye (414 million m®), Uglegorskoye
(162 million m*) and Mironovskoye (76.3 million m?).
More than 240 small reservoirs and ponds with an aver-
age mirror area of about 2 km? are located in the river
basin.

4 Jamalov R.G., Kireeva M.B., Kosolapov A.E., Frolova N.L.
Water resources of the Don basin and their ecological state :
a monograph | Federal Agency of Scientific Organisations,
Institute of Water Problems of the Russian Academy of Sciences
and others. Moscow, GEOS, 2017; 204.
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Groundwater use in the DNR is not possible due
to the high density of mines, the development of which
affects both the depth of groundwater and its quality.
The waters are unusable due to their extreme contami-
nation with heavy metals> %7 [4]. Nevertheless, ground-
water in a number of cities is used as a heat carrier for
centralized heating systems. If before the start of SMO
in Donetsk city 280-320 thousand m*/day of water was
supplied, then by November 2022 — only 42-55 thou-
sand m?*/day, of which 20 % of water was used for
the operation of boilers. The situation is aggravated
by the peculiarities of operation: power outages, oc-
currence of hydraulic shocks, accidents on water pipe-
lines, breakages on the water supply network; similar
situation with equipment: pumps fail. Thus, thousands
of people still live in conditions of water shortage.

In accordance with the instructions of the Presi-
dent of the Russian Federation V.V. Putin dated
01.04.20. Putin from 01.04.2023 No. Pr-650 and from
27.07.2023 No. Pr-1477 the development of the Strat-
egy for the development of the Azov basin water area
and territories of the Azov coast, the “Strategy for sus-
tainable development of the Azov region until 2040”
was developed®. The Strategy is aimed at restoring
the ecology of the Azov Sea and the Azov coast, de-
veloping the fishery, tourism and recreational potential
of the four new constituent entities of the Russian Fed-
eration (DNR, LNR, Kherson and Zaporozhye regions),
the territories of the Republic of Crimea, Krasnodar
Krai and Rostov Oblast adjacent to the Azov Sea in or-
der to improve people’s well-being.

Tourism and quality of life cannot be developed
without full access to safe drinking water. Therefore,
the study of small and medium-sized river basins is be-
coming increasingly important in light of current chal-
lenges, including climate change and increasing anthro-
pogenic impacts [5]. Despite their relatively small size,
these basins play a key role in global water, matter and
energy cycling systems, influencing socio-economic
processes [6]. Therefore, the study of these basins under
the current conditions is a complex and important area
of scientific research [7, 8].

The water fund of the DNR includes 1,695 sur-
face water bodies (rivers, reservoirs, ponds, lakes), as

>Vorovich LI., Gorelov A.S., Gorstko A.B. et al. Rational use
of water resources in the Azov Sea basin / mat. Models, edited
by LI. Vorovich. Moscow, Nauka, 1981; 359.

¢ Peltikhin A.S. Peculiarities of Donbass rivers and recreation,
Tourism — a promising branch of Ukrainian economy : collection
of mats. of scientific and practical conf. Donetsk, 1995; 267.

" Vetrov S.F., Ermachenko A.B., Grishchenko S.V. et al. Hy-
gienic assessment of drinking water supply to the population
of certain districts of the Donetsk People's Republic. Vestnik
hygiene and epidemiology. 2019; 23(3):236-244.

§ Strategy of sustainable development of the Azov region
until 2040. URL: http://www.kremlin.ru/acts/assignments/
orders/74442
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well as groundwater. There are 4 medium-sized rivers
with a total length of 410 km and 851 small rivers and
streams flowing through the territory of the Donetsk
People’s Republic. The main watercourses in the DNR
are the Kalmius, Mius, Krynka, Gruzskaya Yelanchik,
the upper reaches of the Lugan, Sukhoy and Mokry
Yelanchik, Osikova, Lozovaya and Vodyanaya rivers;
the total length of the river network in the territory is
5,843.9 km® '° [9]. The density of the DNR river net-
work is 0.22 km/km?.

Large mineral resources in the Donetsk coal ba-
sin contributed to the rapid development of industry
and significant population concentration in the region
in the 20th century. The industries formed in the re-
gion for more than a century are characterized by signifi-
cant water consumption, therefore, there is an acute prob-
lem of water pollution in the region and the associated
deficit of quality water for household and drinking water
supply for the population, agriculture, processing industry,
etc. Archival data on chemical analyses of water from aqui-
fers in the area indicate the presence of saline groundwater
at a depth of 1.25 m with a salt concentration of 39 g/l and
a predominant content of sodium and chlorine ions''.

The bulk of the water of the DNR rivers (60—70 %
of the year) drains during the winter-spring period.
The rivers of the DNR are fed by spring snowmelt,
which accounts for 40-80 % of the annual flow. Rain-
fall feeding is insignificant.

The flow of the DNR rivers is highly regulated by
reservoirs and ponds built in 1950-1970 and is used for
drinking, agricultural and industrial water supply, fish
farming and irrigated agriculture. The total surface area
of water bodies (799) located on the territory of the DNR
is 11,097.68 ha. The volume of water resources for
an average water year is 525.142 million metres®. There
are 46 reservoirs in the DNR with a total surface area
of 7,491.7 ha and a volume of 464.417 million metres’.

? River network in the DNR. URL: https://gkvrh.ugletele.com/
vodnye-obekty-natsionalnye-dostoyanie-naroda-dnr/

1 Volosukhin V.A., Melnikov V.V. Azov-Caspian Waterway:
History, Problems, Prospects. Rostov n/D, 1zd-vo YuFU,
2008; 242.

I Report on the state of the environment in Donetsk
region, edited by S. Tretyakov, G. Aveyev. Donetsk, 2007;
116.

The Committee for Water and Fisheries of the Do-
netsk People’s Republic develops and implements the state
policy in the sphere of management, use and reproduction
of surface water resources, development of water man-
agement and land reclamation, operation of state water
management facilities of complex purpose, economic irri-
gation and drainage systems. According to the latest inven-
tory, there are about 800 hydraulic engineering structures
(HES) on the territory of the DNR, most of which are in
unsatisfactory and emergency condition.

Condition of hydraulic structures and water quality

The selected site is the Gruzskaya Yelanchik
River basin, which contains three reservoirs: Mik-
hailovsky, Mikhailovsky I (Fig. 1) and Shevchenkovs-
koye (Fig. 2, 3). Apart from the site passport!> 13 14
(1981, 1984 and 1984, respectively) no other documen-
tation has survived.

According to Russian legislation, all HS must
be subject to federal state supervision. The submis-
sion of a HS safety declaration and its expert review
is a mandatory requirement, failure to comply with
which is considered a violation of HS safety legisla-
tion. In accordance with the requirements of Federal
Law No. 117-FZ “The Safety of Hydraulic Structures”,
the responsibilities of the owner of HS, as well as
the operating organization, include a regular procedure
for the development and approval of HS safety declara-
tion at all stages of the life cycle. According to Article
3 of's, a HS safety declaration is a document that sub-
stantiates HS safety and defines measures to ensure HS
safety, taking into account its class.

Another significant problem for the studied areas
is the coastal water protection zone. All three reser-
voirs are located near roads, which attracts fishermen.
According to echosounder data, the average depth

12 Water management passport of Shevchenkovskoye reser-
voir, Zaporozhye. 1983; 25.

13 Water management passport of Mikhailovsky reservoir, Do-
netsk. 1981; 32.

14 Water management passport of the Mikhailovsky I reser-
voir, Zaporozhye. 1983; 26.

15 The safety of hydraulic structures: Federal law from
21.07.1997 No. 117-FZ (with amendments and additions
from 29.07.2018). URL: http://www.consultant.ru/document/
cons_doc LAW 15265/

Fig. 1. View from the upper slope of the dam, shaft spillway of the Mikhailovsky I reservoir

129

(9G) Z ONSS| 'GL'ION jencaniamus canelos



scionco o ruction: 1] 15, Issue 2 (56)

Tat’yana V. Ivankova, Lev N. Fesenko, Vitalii S. Rozhkov

Fig. 2. View of the coastal water protection zone of the Shev-
chenko reservoir

of the reservoirs is about 2.5-3.5 m, and fish were
recorded at a depth of 2.0-2.7 m. In the areas of free
access of vehicles, the centres of rubbish, plastic and
waste dumps were detected (Fig. 2, 3).

The main parameters of three reservoirs located in
the basin of the Gruzskaya Elanchik River are given:
Mikhailovsky I (Table 1), Mikhailovsky (Table 2) and
Shevchenkovskoye II (Table 3).

Table 1. Main parameters of Mikhailovsky I reservoir (design)

g -E i-\ E,\ —_ S g“
= = = = <
E12 | £ 5|5 |85|5+|2=
£ |EE| & £ T lsL| 2|2 =
20 =Y o 5 QOJD = oy Z = o =
S | E o E 2| ER|SE|oE
| R £ =5 5 |2 5|2 g
< 9] i > = | = D
S| 2] &z
24 1054 | 022 4.8 2.04 | 0.52 | 1.06 | 0.75

The mark “Normal retaining level” (NRL) —
30.48 m;

Dead Volume Level” mark — 28.48 m;

The mark “Forced retaining level” (FRL) — 31.68 m.

The maximum water discharge is 71.1 m?/s.

The dam is a blind, earthen, drivable, crest length —
663 m, project width — 10 m, actual width — 25 m,
maximum height — 8.99 m.

Ridge marking:

* design — 33.18 m;

e maximum — 33.71 m;

* minimum — 32.69 m;

+ average — 33.40 m.

Slope embedment:

 upstream: m = 3.0;

* bottom: m =2,5.

Fixing of slopes:

* upper slopes — with slabs up to the mark
0f 32.95 m;

 lower slopes — by sowing perennial grasses.

130

Fig. 3. View of the water area of the Shevchenkovskoye

reservoir

Spillway — shaft, automatic action, located in the left
abutment of the dam, inner diameter of the shaft —
9.0 m, height — 5.23 m (5.0 m according to the proj-
ect) made of concrete; wall thickness = 0.8 m, top mark
of the shaft — 30.48 m. Two strings of diverting pipes
of 2.0 x 2.3 m prefabricated-monolithic construction end
with a concrete damper extending in plan; the width
of the concrete damper at the beginning is 6.8 m, at
the end 10.5 m. The diversion channel is stone-fastened
for a length of 20 m. The bottom outlet is combined with
the mine spillway and is represented by two steel pipes
with a diameter of 300 mm; according to the project the bot-
tom outlet is equipped with fish protection in the form
of a perforated pipe — riser 1.5 m high and a rod net at
the inlet funnel. The flow rate at the NRL is 0.53 m?/s.
The pumping station is located in the lower reach of the re-
servoir, flow rate 0.20 m?/s. The water intake of the pump-
ing station (PS) is made from the bottom outlet by two
strings of steel pipeline D =400 mm 57 m long. The PS
is not equipped with water-metering facilities.

The main hydrological characteristics of the Gru-
zskaya Yelanchik River watercourse:

» catchment area up to the hydro scheme site —
150 km?;

 feeding character — snow, rain, groundwater
with predominance of snow;

* runoff volume — 50 % availability, annual —
5.80 million m?, during the flood period — 3.48 million m?;

¢ flood period — 40 days;

¢ the volume of runoff in the estimated low-water
year of 75 % availability is 3.59 million m>.

Table 2. Main parameters of the Mikhailovsky reservoir (design)
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NRL mark — 48.0 m;

DVL mark — 36.0 m;

FBL mark — 50.0 m.

Maximum design water discharge with a given
probability of exceedance, normal 1 % probability
of exceedance — 224 m?/s.

1. Earthen dam 18.0 m high, crest width 6 m, dam

length 269 m.
Slope embedment:
e topm=3.0;

» downstream m = 2.5.

The dam is constructed of loam with volumetric
weight 1.65 g/cm®. The upper slope is fixed with prefabri-
cated reinforced concrete slabs 300 x 200 x 8 cm on crushed
stone 20 cm. Glass fibre reinforced concrete and glass fleece
is placed under the joints. Stop tooth made of prefabri-
cated reinforced concrete slabs 300 x 80 % 20 cm. Fixing
of the upstream slope from 37.50 to mark 50.90; dam crest
mark 51.30. The stability coefficient of the downstream
slope is 1.3. At the base of the downstream slope of the dam
a drainage strip with a diversion drain is laid.

2. The open-type spillway structure is located on
the left slope of the gully, the inlet channel with a fast flow.
The width of the inlet channel along the bottom is 50 m,
length — 54.5 m. The width of the quick-flow channel is
15.2 m, length — 88 m, slope — 0.18, slope — 1.5.

The bottom and slopes of the flume are fixed with
precast slabs 300 x 200 x 20 cm and 300 x 150 x 20 cm
on a 15 cm layer of lean concrete. For energy dissipa-
tion in the downstream section, a water well with a depth
of 2.45 m, length of 16 m and slope m = 1.5 is provided.

The well is made of monolithic reinforced concrete
with a bottom thickness of 80—100 cm. Under the bot-
tom of the well there is a return filter made of crushed
stone and sand.

The 12.6 m long apron is fixed with prefabricated
reinforced concrete slabs 300 x 200 x 20 cm. The fixing
of the apron ends with a 2 m deep stone tooth. Prepara-
tion under the fixing slabs made of crushed stone 10 cm.

3. The bottom outlet is located on the left slope
of the Kamenka gully, made of steel pipes, D =400 mm,
wall thickness 12 mm in three strings. The discharge
capacity is 1.98 m*/s. The pond emptying time is
42 days. The pipes are laid in a protective casing made
of reinforced concrete M200.

The inlet part is secured with 15 cm stone paving.
At the outlet, two inspection wells are installed to ac-
commodate the shut-off valves. Water intake for irriga-
tion is carried out through the bottom outlet pipes.

The main hydrological characteristics of the wa-
tercourse is the right tributary of the Gruzskaya Yelan-
chik River:

* catchment area up to the hydro scheme site —
163/72.0* km?;

* feeding character — snow, rain;

¢ runoff volume — 50 % availability, annual —
3.4 million m?, during the flood period — 1.44 million m?;

* flood period — 40 days.

Table 3. Basic parameters of Shevchenko reservoir (design)
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Note: * In column 2 numerator is the total catchment area
of the reservoir, denominator is its own catchment area. Own is
the part of its total catchment area enclosed between the dams
and the nearest reservoirs located upstream of the main water-
course and its tributaries and regulating runoff from their catch-
ment areas; columns 3, 4 show runoff volumes at the reservoir’s
site: total including releases from the upstream Shevchenko IIT
reservoir (numerator) and from its own catchment area (denom-
inator); the volume of runoff in the design low-water year P =
=175 %, from its own catchment area (there will be no releases
from Shevchenko III) is 0.28 million m®.

NRL mark — 56.83 m;

DVL mark — 49.83 m;

FBL mark — 58.83 m;

Dam — earthen, passable, length along the crest —
195 m, width according to the project — 6 m, maxi-
mum height — 12.4 m.

Crest marking:

¢ design — 60.23 m;

* actual — 60.66 m.

Depositing of slopes:

 top: m=3.0;

* bottom: m =2.5.

Fixing of slopes:

* upper slopes — with reinforced concrete slabs
up to the mark of 57.80 m;

* lower slopes — by sowing perennial grasses.

A drainage strip is installed in the downstream
slope of the dam.

The open spillway is located on the right bank
of the reservoir. It consists of an inlet channel, a fast
flow channel, a spillway, a drawbar and an outlet chan-
nel. The spillway is made in rocky soils without an-
choring. The inlet channel and the rapid flow channel
are of trapezoidal cross-section with slopes m = 0.5,
20 m wide at the bottom, with a total length of 182.5 m.
The water well 1.0 m deep, 15.0 m long and 22.0 m
wide at the bottom is made without anchoring. Apron
and diversion channel along the length of 27.5 m are
fixed with 0.5 m stone. The channel of trapezoidal
cross-section with slopes m = 3.0 m and a bottom width
of 26.9 m is made without anchoring. The bottom out-
let is made of steel pipes, D = 400 mm in two strings
106.5 m long. Within the dam embankment, the pipes
are encased in a monolithic reinforced concrete cas-
ing. According to the design, the bottom outlet is
equipped with umbrella-type fish protection. The flow
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rate at the maximum permissible flow rate is 1,090 1/s.
The maximum flow rate with a given probability of ex-
ceedance is 185 m?/s. Capacity of spillway structures
(taking into account the regulating influence of the res-
ervoir) — 172 m?/s.

Main hydrological characteristics of the water-
course:

 catchment area up to the hydro scheme site —
2.00/21.4 km?;

* feeding character — snow, rain, groundwater
with predominance of snow;

* runoff volume 50 % availability, annual —
2.25/0.61 mln m?, for flood — 1.94/0.30 mln m**;

* flood period — 40 days.

Laboratory results

Sixteen specimens were collected along the entire
length of the river channel. Sampling was carried out at
the mouth, under bridge, tributaries, reservoirs, ponds
and headwaters. To assess water quality, analyses were
carried out using the following instruments: MARK-
303; portable digital tester Water Test for pH mea-
surement; photometer Expert-003 and Expert 003-3;
RealUVT REALTECH for turbidity measurement; echo
sounder Lucky Knight FF718LIC-WT for bottom re-
lief determination; and conductometer with laboratory
flow sensor Expert-002-2-6-Pr for salt content measure-
ment. Characteristics of the selected stream specimens
are given in Table 4.

Salt content in the studied region is high. It should
be noted that the problem of water quality in the rivers
of Donbass has existed for more than 60 years. The reg-

ulation of the flow of most rivers by reservoirs has led
to a decrease in their water availability. For example,
if before 1958 (before the introduction of the Seversky
Donets-Donbass canal) the flow of the Seversky Donets
River was close to the natural one and the irretriev-
able water withdrawal was 2—3 m?¥/s, then by 2000 it
increased to 23.2 m*/s. Data from 2005-2010 show!!
that the content of calcium ions in the Seversky Donets
has increased significantly and the total mineralization
of water has increased. The change in salt composition
is atypical of natural processes and is most indicative
of human economic activity in the river basin. In-
creased salt content is observed in the water of almost
all rivers in the DNR. One of the main reasons for this
is the discharge of highly mineralized mine water, with
which more than 1 million tonnes of salts enter the riv-
ers per year.

The Gruzskaya Yelanchik River has a catchment
area of 1,190 km?, a water discharge of 0.91 m?¥/s, and
a volume of 0.029 km®. Freshwater resources available
for use for a fraction, %, ofthe time: 50 % — 0.022 km?;
75 % — 0.011 km?; 95 % — 0.0029 km’.

The Report on the State of the Environment in
Donetsk Oblast (2007) provides an assessment of wa-
ter pollution hazard by main indicators (Fig. 4) and
an ecological assessment of water condition in the Gru-
zskaya Elanchik River for 2006 (Fig. 5), sulphate excess
was recorded twice. The natural conditions of the study
area are conditioned by the distribution in the region
of brackish sulphate-sodium waters, which have lim-
ited use in the household and drinking water supply

Table 4. Results of laboratory tests for salt content, PO,, NH,, NO,

Kilometres . Minerali- | PO,, | NH,, | NO,,
from Specimen number Source . 4 4 3
the source zation, g/l | mg/l | mg/l | mg/l
8 16 p. Gruzskaya Yelanchik, Pobeda 1.97 0.14 | 0.09 | 32
12.2 15 Right tributary, Luzhki 3.16 0.15 | 03 |13.42
15.32 14 p. Gruzskaya Yelanchik, Glinki 2.25 037 | 0.24 | 324
17.89 Specimen 13 Left tributary to the Shevchenko Reservoir 3.68 0.36 | 7.08 | 35
21.45 Specimen 12 p. Gruzskaya Yelar‘;ziljo isrheVChenkOVSk"ye 243 | 014|022 | 02
Kuznetsovo- . Gruzskaya Yelanchik, Kuznetsovo-
27.96 Mikhailovsky reservoir P Mik};lailovsky re;ervoir 2.66 0.14 1 1.61 | 8.8
36.96 Bridge 8 A1exgﬁ(?r?gf;ij:gggéwoir 297  10.035| 08 | 597
39.24 Mikhailovsky Reservoir Left tributary, Mikhailovsky Reservoir 3.64 0.14 | 6.6 | 7.36
46.43 Bridge 7 p. Gruzskaya Yelanchik, Ivanovka 3.16 0.13 | 0.63 | 0.19
53.28 Pond 1 Left tributary, Samsonovo 3.82 0.01 | 0.53 | 9.83
63.03 Bridge 6 p- Gruzskaya Yelanchik, Vitava 3.37 068 | 1.3 | 6.61
65.58 Bridge 5 p. Gruzskaya Yelanchik, Khomutovo 3.31 0.035| 0 2.17
76.38 Bridge 4 p- Gruzskaya Yelanchik, Rosa Luxemburg 3.49 0.32 8.99
85.79 Bridge 3 p. Gruzskaya Yelanchik, Guselshchikovo 3.51 0.07 | 3.5 |16.69
89.66 Bridge 1 p. Gruzskaya Yelanchik, Novoazovsk 3.11 0.054 | 3.3 | 10.1
92.52 Mouth River mouth 8.54 0.18 | 0.15 | 27.2
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Concetration

Above MPCSg .

PDKSg
Below MPCSg .

Danger of contamination 2

Risk 1

Standart

Crisis
Ammonium Nitrates Nitrites ~ Sulfates Phosphates Petroleum Iron Manganese Biochemical
products index
of oxygen

Fig. 4. Water pollution hazard assessment by main indicators for the Gruzskaya Elanchik River (2006): MPCSg — sanitary-

hygienic maximum permissible concentrations

of the population, agriculture and processing industry.
The amount of such waters in the region is growing
from year to year. The priority pollutants of surface wa-
ters in the region are sulphates and biogenic substances
(nitrogen and phosphorus compounds), as well as other
organic substances.

Phosphate, ammonium nitrogen and nitrate nitro-
gen spikes are also recorded in the selected specimens.
Discharges of phosphates are observed near Vitava
village (63 km from the source), ammonium nitrogen
near Rosa Luxemburg village (76 km from the source),
Guselshchikovo village (85.7 km from the source), No-
voazovsk town (89.6 km from the source); nitrate ni-
trogen is recorded near the source: village. Pobeda vil-
lage (8 km from the source), Glinki village (15 km from
the source), and closer to the mouth in Guselshchikovo
village (89.6 km from the source). Guselshchikovo vil-
lage (89.6 km from the source) (Fig. 6). According to
the Ministry of Construction of the DNR, there are

4 MPC,, MPC,
Sanitary and hygienic Fishery maximum
maximum permissible permissible
concentations, mg/1 concentration, mg/1

Ammonium - 0.500
Nitrates 45.00 40.00
Nitrites 3.300 0.080
Sulfates 500.0 100.0
Phosphates 3.500 =
Petroleum

products 0.300 0.050
Iron 0.300 0.100
Manganese 0.100 0.010
Biochemical 3.000 2.000
oxygen

consumption

Fig. 5. Ecological assessment of water condition in the Gru-
zskaya Elanchik River in 2006: MPC, — fishery maximum
permissible concentrations

no centralized discharges of treated wastewater from
settlements (except for the town of Novoazovsk, lo-
cated at the mouth of the river) along the entire course
of the Gruzskaya Elanchik River. There are no central-
ized discharges of treated wastewater from settlements
(except Novoazovsk located at the river mouth). There
is a poultry farm near the village of Rozy Luxemburg,
which may be the reason for the increase in ammonium
nitrogen concentrations in the river reach after 76 km
along the channel (Fig. 6, c).

Specimens collected from the whole river channel
were classified according to such parameters as: water
temperature, pH, turbidity, salinity, PO,, NH,, NO,, wa-
ter classification according to pH, water characteriza-
tion according to total salinity, water characterization
according to transparency. Additionally in laboratory
conditions analyses of water from the source, tributary
inlets and estuary were carried out according to the clas-
sifiers: colour, odour, permanganate oxidizability, total
hardness; content: calcium (Ca?"), magnesium (Mg*),
sodium + potassium (Na* + K*), hydrogen carbonate
(HCO,), chlorides (CI'), sulphates (SO,*) , boron (B*),
fluorine (F7) , total iron, manganese, aluminium, hydro-
gen sulphide (Table 5, 6).

The presented results characterize the water object
from the point of view of its suitability for household
and drinking water supply as poorly suitable. Increased
mineralization, general hardness of water, high content
of sulphates dictates necessity of the device of systems
of correction of ionic composition of water in the pro-
cess of treatment for bringing it to the quality regulat-
ed by SanPiN 1.2.3685-21. Measures to correct ionic
composition in the process of water treatment are rather
expensive [9, 10] and require comprehensive techni-
cal and economic justification. It should be noted that
increased mineralization and hardness are typical for
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small rivers of the Azov region [1] and are caused by
natural conditions of formation of such water bodies.
Some decrease in salinity within the city of Novo-
azovsk is explained by the discharge of treated domestic
wastewater with lower salt content and dilution of the riv-
er flow. This phenomenon is also typical for water bodies
of low-water Donbass, when the necessary volumes of wa-
ter for drinking water supply are not taken from the local
water source, but transported over considerable distances
from full-water bodies (Seversky Donets River, Don River).
In addition, it was found that, in relation to the data
given in the Report on the State of the Environment in
Donetsk Oblast (2007), there is currently some stabiliza-

l Inflow

tion of the water body in terms of the content of biogenic
elements. Thus, increased pollution by substances con-
taining nitrogen and phosphorus is observed only within
clearly defined discharge sources — Novoazovsk poultry
farm (ammonium nitrogen) and Novoazovsk city (nitrate
nitrogen, as a consequence of possible deficiencies in
the organization of the denitrification process at the city
treatment facilities). The improvement of the environ-
mental characterization of the site in this respect is as-
sociated with the reduction of the intensity of economic
activity in the region over the past decade.

In the course of the study, a gradation was de-
veloped for hydraulic engineering facilities located in

Water reservoir - Dam - Khomutovskaya steppe

316 3.68 3.64 3.82
9 Salinity, g/l
: | I
7
6
5
4
3 & ——
2
1
H BN =m m
0 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
a
03 0.15 036 0.14 0.01 Phosphates, mg/l
0.7 I
0.6
0.5
0.4
0.3
0.2
0.1
0 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
. - - -km from
the source
b
Ammonium nitrogen, mg/1
6 0.3 35 6.6 0.53
4
3
2
1 M
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Fig. 6. Selected specimens: a — by salt content; 5 — by phosphate content; ¢ — by ammonium nitrogen content; d — by nitrate

nitrogen content

Table 5. Laboratory analyses of water of the estuary, tributaries and source

Indicators Number 1 Source Number 2 Mouth Garc?clﬁnlzﬁlﬁglger 19
mmol/d? mg/dm? mmol/d? mg/dm? mmol/d? mg/dm?
Colour - 34.5 - 75 - 69
pH, units. - 7.86 - 7.7 - 7.9
Odour, scores - 3 - 3 - 4
Permanganate oxidisability - 1.44 - 52 - 8.32
Total hardness 20.9 - 36.3 - 36.8 -
Calcium (Ca*) 12.9 258 19 380 18.6 372
Magnesium (Mg?") 8 97.6 17.3 207.6 8.2 98.4
Sodium + potassium (Na* + K) 5.25 120.75 9.7 223.1 11.2 257.6
Hydrogencarbonate (HCO,") 6.15 375.15 4.5 274.5 35 2135
Chlorides (CI") 8 283.6 17.8 631.1 17 602.7
Sulphates (SO,>) 12 576 23.7 1137.6 27.5 1320
Boron (B") - 0.59 - 1.32 - 1.3
Fluorine (F) - 1.37 - 1.06 - 1.4
Colour B n/a B n/a B n/a
ND ND ND
Colour 3 n/a 3 n/a B n/a
ND ND ND
Colour B n/a B n/a B n/a
ND ND ND
Colour 3 n/a 3 n/a 3 n/a
ND ND ND
Total mineralization (estimated) - 1,713.1 - 2,856.3 - 2,866.9

the river basin, presented in Table 7. For each facility,
according to the gradation, numerical and informative
indicators were filled in the “Database of water man-
agement facilities in the basin of the Gruzskaya Elan-
chik River”.

The strategy for sustainable operation and main-
tenance of HS is initiated before design and optimized
during their lifetime [11], which stabilizes the environ-
ment and economy. Consequently, improper operation
and maintenance of HS can lead to casualties, economic
losses and environmental damage [12]. Currently, none

of the structures are not operated as intended, there is no
operation service on them, and they are not monitored.
Thus, the authors detected a pipe break at Mikhailovsky
I reservoir (Fig. 7, 8). Detection of defects should start
in the process of operation and maintenance of HS.
Factors influencing deterioration of structural proper-
ties of hydraulic systems should be identified and im-
mediately eliminated. Alternatively, non-destructive
testing can be of great importance for detecting ageing
of HS. Such inspection is a direct and indirect assess-
ment of information on the condition of the HS. This is
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Table 7. Gradation for hydraulic engineering facilities

Name

Coordinates

Name of the municipality where the HS are located

Nearest settlement

Total volume, mln m?

Usable volume, mln m?

Mirror area at normal retaining level, km?
NRL mark, m

FBL mark, m

DVL mark, m

Maximum water discharge, m?/s

Water flow

Type of flow regulation

Designation

Dam material

Crest elevation, m

Slope embedment

Slope bracing
Length, km

Reservoir width maximum, km

Reservoir width average, km

Reservoir depth maximum, m

Reservoir depth average, m

Dam crest length, m

Dam width by design, m

Dam width actual, m

Dam height, m

Year of commissioning/year of overhaul

Availability of project documentation

Availability of maintenance service

Balance holder

Composition of facilities

Assessment of safety level for the survey period

necessary in order to be able to intervene immediately
and avoid serious consequences. The indirect assess-
ment of ageing should be done by monitoring the ef-
fects and consequences of ageing [13]. It is well known
that all structural materials have a limited life span and
can be affected by the environment [14]. The ageing
prevention phase of the HS consists of detailed analyses

. — Tt pr——

Fig. 7. Breakthrough of the mine spillway pipe at the Mikhai-
lovsky I reservoir

to determine the safety of the structure and its economic
condition. The importance of water storage and utiliza-
tion for the region cannot be overemphasized and there-
fore the maintenance and safe operation of the HS is
critical. Structures must not leak or collapse; canals and
reservoirs must be clean and free of siltation. Breakage
or failure of HS can lead to waterlogging and down-
stream flooding, and collapse of the earth dam can lead
to flooding and erosion [15, 16].

MATERIALS AND METHODS

The work is based on actual material collected in
field studies in the basin of the Gruzskaya Elanchik Riv-
er in the DNR. The design, construction and operational
documentation of the complexes of structures was ana-
lyzed and their structural elements were assessed accord-
ing to the current norms and rules!®: 17- 181920,

Monitoring of the technical condition of hydraulic
structures located in the territory of the Gruzskaya Yelan-
chik River basin included a detailed examination of their
technical condition as part of operational control.

Monitoring is carried out in order to make man-
agement decisions by:

» providing objective information on the condi-
tion of the structures;

16 SP 58.13330.2019. Hydraulic engineering structures. Ba-
sic provisions. Revision of SNiP 33-01-2003 : introduced
17.06.2020. URL.: http://docs.cntd.ru/document/564542210
17 GOST 31937-2011. Buildings and structures. Rules for in-
spection and monitoring of technical condition : introduced
01.01.2014.

18 Approval of criteria for classification of hydraulic structures :
Resolution of the Government of the Russian Federation
0f05.10.2020 No. 1607. URL: http://www.garant.ru/products/
ipo/prime/doc/74632297/

19 State control (supervision) and municipal control in the Rus-
sian Federation : Federal Law of 31.07.2020 No. 248-FZ.
URL: http://www.consultant.ru/document/cons_doc_
LAW_ 358750/

20 Protection of the Rights of Legal Entities and Individual
Entrepreneurs in the Implementation of State Control (Super-
vision) and Municipal Control : Federal Law of 26.12.2008
No. 294-FZ. URL: http://www.consultant.ru/document/cons_
doc_LAW_83079/

Fig. 8. Upper slope of the dam, shaft spillway
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 ensuring operational control and control over
the condition indicators of structures;

* informational support of forming a list of struc-
tures subject to repair and reconstruction;

* specification of the main dimensions of struc-
tural elements;

* inspection of visible parts of the construction
of structures to identify defects; preparation of defect lists;

* identification of the presence and size of defects;

 ranking of structures according to the degree
of danger.

Safety management with the help of databases
(DB) is proposed; they allow to identify the most cri-
sis zones, where it is necessary to implement mea-
sures to improve the environmental situation [17, 18].
The creation of a catalogue of watercourses and the cor-
responding database can potentially provide a solution
to the problems of environmental management optimi-
zation in small river basins [19].

Based on the results of the author’s research,
a structure for the formation of databases of water man-
agement objects by criterion values, technical condition
and safety level assessment was compiled.

RESEARCH RESULTS

Based on the generalization of the conducted re-
search, a system for data collection of water management
objects in the river basin was developed. The database con-
tains processed information: parameters of the structure,
functional purpose, morphometric features, geomorpholog-
ical features, physico-chemical studies of water specimens,
assessment of technical condition. The database represents
a systematized array of construction information with
the possibility of filtering and sorting of structures by vari-
ous parameters such as: “Name”, “Coordinates”, “Name
of the municipality where the hydraulic structures are locat-
ed”, “Nearest settlement”, “Volume full, mln m*”, “Volume
useful, mln m*”, “Mirror area at normal retaining level,
km?”, “Normal Retaining Level (NRL) mark, m”, “Forced
Backwater Level (FBL) mark, m”, “Dead Volume Level
(DVL) mark, m”, “Maximum water discharge, m*/s”, “Wa-
ter flow”, “Type of flow regulation”, “Purpose”, etc. [20].

Information for determining the degree of envi-
ronmental safety, compiled on the basis of field survey
results, systematizing information on water manage-
ment facilities in the river basin, was collected: investi-
gations of operating construction facilities were carried
out; certified instruments and equipment were used, en-
suring the accuracy and reproducibility of the results;
the obtained data were analyzed and the results were
evaluated; an assessment of the technical condition and
safety level, according to the current codes and regula-
tions, at the time of the survey was made.

CONCLUSION AND DISCUSSION

Donbass is a low-water region, and therefore
the problem of water conservation remains extremely
acute for the inhabitants of the republic. The water re-
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sources of the administrative centre of the DNR are con-
stantly affected by the anthropogenic impact of the city’s
industrial potential. Various industries (metallurgical,
coke and chemical, coal) are concentrated in the DNR,
hence the deterioration of the environment, including
land and water bodies. Water supply to the population
of the DNR is 85 % provided by surface water sources
and about 15 % by underground water sources. Given
that almost all cities and towns of the DNR are located in
areas mined by coal mines, some of which were flooded
and destroyed during the hostilities (Oktyabrskaya and
Trudovskaya mines in Donetsk; Komsomolets Donbassa
in Kirovske), the flow of mine wastewater into surface
and underground water sources is an acute environmental
and hygienic problem [21].

Unstable water supply has been a problem for
residents of the DNR for two years. As of today, de-
spite the approved schedule of water supply every two
days, many homes remain without water supply, as
they have been for the past two years. And such restric-
tions have affected not only the frontline districts; in
the rear of Donetsk, pumps cannot cope with the sup-
ply of water to the upper floors of high-rise buildings,
whose residents have to replenish their supplies from
delivery vehicles every few days; the private sector suf-
fers because of worn-out pipes. This is due to a com-
plex of factors: accidents on the water and heat supply
networks, as well as regular power outages at facilities,
which lead to the shutdown of technological equipment
and hydraulic shocks on the networks.

The main source of water supply for the DNR is
currently the Don — Donbass water pipeline, built in
2023. The pipeline has a capacity of 300,000 m* of wa-
ter per day and supplies water to Gorlovsk, Donetsk and
Yenakiieve industrial areas, including the cities of Do-
netsk, Makeyevka, Khartsyzsk, Shakhtersk, Kirovske
and Torez. Until 2022, the DNR was supplied with wa-
ter through the Seversky Donets-Donbass canal, but it
was critically damaged during the fighting.

The Don — Donbass conduit withdraws 0.1095 km?
of water per year, which is 0.54 % of the average annual
flow of the Don River near Razdorskaya village over
the last 70 years (from 1952 to 2022), significantly less
than the maximum annual flow of the Don River, which
is 0.29 % for the highest-water year (1979) and 1.15 %
for the lowest-water year (2020) over this period. Thus,
the Don-Donbass water pipeline provides a stable water
supply for the DNR, but its capacity is limited and cannot
fully solve the problem of water scarcity in the region.

More than 800 hydraulic structures are concen-
trated in the republic, but they are not operated safely
according to Russian law.

The studies carried out in the basin of the Gruzs-
kaya Yelanchik River allowed outlining the main range
of aspects of the state of water resources characteristic
of the region in terms of the safety of operation of HS,
the ecological condition of small rivers in Donbas, and
the peculiarities of water use on the territory of the new
regions of the Russian Federation.
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