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B cmammi npoananizosano O0cHOBHI eK01020-2i0po2eoXiMiuni ¢hakmopu Gopmysans
niO3eMHUX 800  MEp2eNbHO-KPEUOIHO20  800OHOCHO20 — 2OPU3OHMY  HA  NPUKIA0I
AKumniecvkoeo 60003abopy. Bcmanoeneno enaus ingpinempayii 3a6pyoHeHux ammoc@epuux
onaodié i IPYHMOBUX 600 HA SAKICHUU CKIAO NIO3eMHUX 600 MepPebHO-KPEeUOsIHO2O0
8000HOCHO20  20pu3onmy. J{ogedeHo  IOCYmMHIcMb 38 ’A3KY  MIJC — eKCHIAYAMAayicto
Kpacnononiscvkoeo niozemnoco cxosuwa eazy i sakicmio niozemuux 600 Kuminiecbkoeo
80003a60py. 3’sacosano poaw llieniunodoneyvkoeo Hacysy & npoyeci QopmyeaHus aKocmi
niozemMHux 600 80003abopy. Bcmanosneno 3anesxcnicms 3mMinu Minepanizayii niozemMHux 800
8i0 6enuyuHu 80008i000py 6 30Hi enaugy IlieHIYHOOOHeYbKO2O HACY8Y HA OCHOBI
Kopenayiiuno2o auanizy. 30iUCHEeHO NpOocHO3 3MIHU AKOCMI NIO3eMHUX 800 3A pecpeciuHum
DIBHAHHAM mMa pO3PAX0B8AHO GEIUYUHY NPUMOKY BUCOKOMIHEpANi308aHUX 800 mpiacy 8
Mep2eNbHO-KPetioAHUll.  800OHOCHULL  20pU30HmM.  3anponoHOBAHO  peKOMeHOayii  no
3MEHULEHHIO He2AMUBHO20 BNJIUBY OOCIIONCYBAHUX eKON020-2I0PO2eOXIMIYHUX (aKkmopie Ha
AKICMb NIO3EMHUX 800 MEP2EIbHO-KPELOAH020 B000HOCHO20 20PU3OHMY.

Knrwouoei cnoea: mepeenvHo-KpetiosaHutl B000HOCHULL  20PU30HM, 80003a0Ip, AKICMb
Ni03eMHUX 800, eK01020-2I10p02eoXiMiuHi hakmopu, inGinempayisi.

Beryn

[TpobGnema 3abe3nedeHHs SAKICHOIO MUTHOK BOJIOKO SIK JUIs paiioHiB JloHOacy, Tak 1 B3araii
sl Bciel YkpaiHu € onHiero 13 HanBakimBimux. Teputopis JlonbGacy € oJHUM 13 HaWOLIBII
BozoiediuTHUX paiioHiB B Ykpaini (160,0-500,0 m%/pik Ha omHoro sxutens) [1]. Kpim Toro,
teputopis JJonbacy xapakTepu3yeTbcs BUCOKMM CTYIEHEM TEXHOT€HHOTO HaBaHTa)XeHHs. B Takiii
CUTYyaIlii MPIOPUTETHE 3HAUYCHHS B 3a0€3MeYeHHI MUTHOIO BOJIOIO BIIBOJUTHCS MiA3EMHUM BOJAM.
ToMy MU TPOAOBXKYEMO KOMIUIEKC MyOJiKalliid, TPUCBIYEHUX KPEHIOBUM BOJ03a00paM CXigHOT
VYkpaiHu, sfKi € OJHUM 13 OCHOBHHX JDKEpeN TOCMOJapChbKO-MUTHOTO BOJOMOCTAYaHHS Ha JaHid
TEpUTOPIi.

Mera pocaigxennsi. IIpoaHanizyBaTM OCHOBHI €KOJIOTO-TiAPOTeOXiMiuHl (pakTopu, IO
BIUTMBAIOTh Ha (OopMyBaHHS XIMIYHOTO CKJaay MIiIA3€MHHX BOJ MEPrelbHO-KpeHIsTHOrOo
BoioHOCHOTO ropu30HTY (MKBI') 1 gaTi mporHo3 3MiHH iX SKOCTi Ha HAHOIMKYY MTEPCICKTHBY.

Marepian i MeToaH JOCTiZKeHb
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OOpoOka Ta aHami3 TaHUX 0araTOPIYHUX CHOCTEPEKEHb 3a PIBHAMH, JUHAMIKOIO BiTOOpy Ta
XIMIYHUM CKJIQZIOM MiA3eMHUX BOJ Ha JKHUTIIBCBKOMY BOJ03a00pi MPOBEICHI 3 BHKOPUCTAHHSIIM
NepBUHHUX AaHuX, orpuManux 3AT «BO Cxinnonbacreomnorisy.

KutniBcbkuii Bojo3abip 3Haxoauthes Ha Bifctani 1,0-1,5 kv Bim KpacHomomiBcbkoTO
nim3emuoro cxosuma rasy (IICI). Hdns 3’scyBanns BrumBy ekcruryatamii [ICIT Ha 3akoHTYpHY
001acTh MmIacTa-KoJIEKTOpa Ta HEOOXIHICTIO KOHTPOJIIO 32 MOKJIMBHMHU IUTACTOBUMHU NEPETOKAMU
BHCOKOMIHEpaJli30BaHUX BOJl Tpiacy y BOJOHOCHHH TOPH3OHT JKUTIIBCHKOTO B0J1032a00py
MPOBOJMIINCS TIAPOTEOXIMIYHI BUIPOOYBAaHHS 3 YacTOTOK 2 pa3d Ha piK. 3 II€I0 METOW 13
II’€30METPUYHAX Ta KOHTpoNbHHX cBepmioBuH [ICI, 3 ekcruryaTamiifHUX CBEpUIOBUH
XKutniBcbkoro BoJ03a00py Ta KOJOJA3IB, PO3TAIIOBAHUX Yy MeEXax JOCIUIKYBAaHOI TEpPUTOPII,
BiIOMpanucsa npobu BOIU Ha XIMIYHMH aHami3. ['igporeoxiMiyHe BUIPOOyBaHHS MPOBOJIMIOCA HA
pPI3HUX TIMOWHAX 32 JOTIOMOTOIO TiIPOTEOJIOTIYHOTO MPOOOBIAOIPHUKA 3 METOK PEeeECTpallii 3MiH
XIMIYHOTO CKJIa[ly MIJ3€MHHUX BOJ BOJOHOCHOTO TOPU30HTY IO BEPTUKAJI.

OnHOYaCHO 3 JOCHIHKEHHSIM XIMIYHOTO CKIIaTy mia3eMHuX Bo JKUTIIBCHKOTO BOJ03a00py
BHBYAJIACS iX Ta3oHacWyeHicTh. [IpoOu ra3y 31 CBEp/UIOBUH BiIOWMpaINCs HAMPHUKIHII CE30HY
3akauyBanHs razy B [ICI" cnoco6om Tepmoerasariii.

Pe3yabTaTn Ta iXx 00roBOpeHHs

KutniBcbkuit Bom03abip Mae cTpaTeriyuHe 3HAYCHHs U1 3a0e3MeUYeHHs TOCMOAapChKO-
MMATHOTO  BOJIOTIOCTayaHHs MICT PyOikaHo-JIucuyancpkoro mpompaiiony: JlucuuaHchbKa,
Kpeminnoi, PyOiXKHOTO Ta MpuUiIeriivx HaceleHUX MyHKTIB. MakcUMaabHUM BOJAOBIIOIp 3a mepiof
iHTeHCHBHOT POOOTH BOJ03a00py cKkiaB 45,4 Tuc. M3/no6y [2]. OcTaHHIM YacoM Ul BOJ03a00piB
TaKOro TUIY CHOCTEPIraeThCsl TEHAEHIIS MOTIPIICHHS SIKOCTI MiI3EMHUX BOJ, 110 MPOSBISETHCA Y
MJIBUIIEHH] iX MiHepaii3allii, >)KOPCTKOCTI, BMICTi CynbdaTiB, XJIOPHUIIB, HITPATIB, MOSAB1 BAKKHUX
MetaniB Tta iH. [1]. Ilim Bomo3abopamu Takoro THIy MaeEMO Ha yBa3zl Oeperosi BoJ03a0opu 3
1HOUIBTPAIHUMU yMOBaMH KUBJICHHS, IO MAlOTh JIOCTaTHE MOIIMPEHHS $AK Ha TEpPUTOPIil
JlonOacy B 1onMHaX BEJIMKUX PIK, TaK 1 B3araji Ha TEpUTOPIi BCiei cXinqHO1 YKpaiHu.

KutniBcbkuii B0oA03alip (yHKIIOHYe B YMOBaX KOMIUJIEKCHOTO BIUIMBY (akTOpiB
MPUPOJHOTO 1 TexHOoreHHoro mnoxomkeHHa. MKBI, mo ekcrutyaryerbcsi BoJ03a00poM, He
3axXMIEHUH B1Jl MOBEPXHEBOTO 3a0pyJHEHHs, a IUIola HOro >KMBJIEHHS B jojuHi p. KpacHoi mae
BIUIMB JPKEpEN TEXHOTEeHHOTo 3a0pynHeHHs [3]. Y 3B’A3Ky 3 MM HaMH IpOaHaji30BaHI OCHOBHI
eKoJIoro-rigporeoximiuni Qakropu ¢opmyBanns migzemHux Bojg MKBI' Ha Bomozabopi [4]: mo-
nepuie, iHQUIbTpalLio 3a0pyAHIOBAYIB 1 HECHPUSTINBY €KOJOTIYHY CHUTYAIll0 Ha MOBEpPXHI; MO-
npyre, BB KpacnonomniBeskoro IICIT «3HU3Y» B pe3ynbTaTi MEPETOKIB BUCOKOMIHEPATi30BaHUX
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BOJ Tpiacy; 1 Tperiii dakrop — BrumB [liBHIYHOJOHEIPKOTO HACYBY y BHIJISIII TEPETOKIB
BHCOKOMIHEpAII30BaHUX BOJ Tpiacy 1 KapOOHY IO pO3JIOMaX i OMEPSIOYUX HOTO 30HAX JAPOOICHHS
npu 301TbIIEHHT 00’ €MIB BOJIOBIIOODY.

AHanizyroun nepmui GakTop 3a3HAYMMO, M0 3MiHA XIMIYHOTO CKJIATy II3EMHHX BOJI
MKBI' BigoOpaxkaeTbcst y 3pOCTaHHI MiHepaii3allii, BMICTY MaKpOKOMITIOHEHTIB, MOsIBI HITpATiB i
MOSICHIOETHCS, TIEpII 3a Bce, 3a0pYAHCHHSIM IPYHTOBHX BOJ B QIIOBIAILHUX BIIKIANAX, SKi €
mxepenom skuBiieHHss MKBI'. 3a Takux yMOB JIOTIYHO MPHITYCTUTH, IO KOMIUIEKCHO JFOUUI
TEXHOTeHHUM (QakTop TMO3HauvaeTbcsi Ha skocTi nyRemMHux Boa MKBIY,  BpaxoByroun
IHOQUIBbTpAIHHUN pEXUM KHUBJIEHHS BOJ03a00py, pO3TalllyBaHHS BHUIIE MO I'PYHTOBOMY IMOTOKY
texHoreHHUX 00’ekTiB: KpacHomnoniBcbkoro IICI, 00°€KTiB CUIBCHKOTO TOCIOJApCTBa, HE
KaHani3oBaHux c.c. XKurnika, YepBoHomomiBka, X. [limane, >xutnoBux crnopya M. Kpeminhoi,
Kpemincekoi rpynu maxrt, aBToMarictpani XapkiB-Jlucmuancbk Ta 1H. AHaNli3  €KOJIOTo-
TiIPOreoXIMIYHUX JaHUX, 1110 Oyau OTpUMaHi 3 MoYaTKy ekciuryaraiii JKuTiiBcbkoro Boao3adopy,
M0Ka3aB 3pOCTaHHS MiHepaii3alii Ta BMICTY MaKpOKOMIIOHEHTIB MiI3€MHUX BOJ 3a PaxyHOK
HCOs3, SO/, Ca®* ta y nemo Menmiit mipi Na* [2]. 3pocTaHHs BMIiCTY XIOpHIiB SKIIO i
BiIOyBa€ThCSA, TO BiJICTa€ BiJ IHIIMX aHIOHIB, 32 BHHSTKOM ITIBJACHHOI YacCTHHHU BOJ03a00py,
posTtamoBaHoi mo0au3y [1iIBHIYHOJOHEIIPKOTO HACYBY.

CrocoBHO XIMIUHOTO CKJany artmochepHux omamiB Ha Teputopii JlonOacy
3a3HAYMMO, IO BIiH BIJA3EPKATIOE 3arajbHy €KOJOTIUHY CHTYaIlil0 Ta 3HAYHWUU BIUIUB JDKEPEI
TEXHOTEHHOTO HAaBaHTAXKEHHs. 3a TaKUX YMOB CYXHMHl 3aJMIIOK aTMOC(PEpHUX OIMajiB
3MIHIOETBCS y MIUPOKUX Mexkax — Big 42,0 mo 2000 mr/om3, Bmict ClI — Bix 0,8 1o 340,0 mr/om°,
S04 — Bix 12,3 10 260,0 mr/nam>. Sk mpaBuno, arMocdepHi onagu Ha TepuTopii JloHbacy MaroTh
BHCOKY KHCIOTHICTh. 3a manumH [1], kinbkicts SO2 Ta CO2 y ckimaai aTMocdepHOTO MOBITPS Ha
MPUJIATAIYii 10 BOA03a00Py TEPUTOPIl 1HOAI y ACCATKU pa3iB MEPEBUIINYE TPAHUIHO JOMYCTUMY
HopMmy. BHacnigok iHGUIbTpamii KUCIUX OMajiB, HE3BaXKAlOUM Ha JIOCTATHHO MOTYKHI OydepHi
BJIACTUBOCT1 KapOOHATHOT TOBII1, MOXJIMBE MOCTynoBe 3HmwkeHHs pH nmigzemuux Bog MKBI [5].
Ileit mpolec NPUCKOPIOETHCSA 3a PaxXyHOK CKOpOYEHHS dacy 1H(QIIbTpaiii, BUKIMKAHOTO
Bi10OpOM BOJIH.

Ha nponec iHdinbrpanii 3a0pyaHeHUX aTMocpepHUX onaaiB Ta IpyHToBUX BoJ B MKBI'
BIUIMBae Oy/loBa alioBiaJibHOI Tepacu, B Mexax sKoi (yHKUioHye Bojmo3abip. Tepaca
IpejacTaBlieHa MIIaHUMU JOOpe MPOHUKHUMH I'PYHTaMU 1 cieu(piuHUM OYyrpUCTUM, OYIpUCTO-
I'pAloBUM penbedoM 3 Oe3cTiyHMMH 3amaguHamu. Taka OynoBa Tepacu copusie OuIbII
IHTEHCUBHOMY TPOHUKHEHHIO 3a0pyAHEHMX aTMoc(epHHX OIajJiB Ta MOBEPXHEBUX BOJ Y
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HEerJMOOKi BOJIOHOCHI TOPU30HTH, B ToMY yucii i MKBI' B mopiBHSHHI 3 IUISTHKaM U, 10 MalOTh
IHIII1 JIITOJIOTIUHI YMOBH Ta 0c00JUBOCTI penbedy [6].

CrocoBHo npyroro ¢akropa GopMyBaHHS SKOCTI ITI3EMHUX BOJ BOJ03a00py iCHYE AyMKa,
0 TIBHINEHHS MiHEpalli3amii Ta BMICTY OCHOBHMX KOMIIOHEHTIB XIMIYHOTO CKJIaJy MOXE OyTH
HacimigkoM ekcruryararii [ICIT ta meperoky BucokoMmiHepanizoBaHMX Boj Tpiacy y MKBI.
3okpema, 1iel gymku notpumyrotees €.11. Kotenesens [7], J.M. Cenuonok [2], JL.T'. Hekpyr [8]
Ta iH.

Teputopis XKutniBcbkoro Bono3abopy posramoBaHa niaeHHime [1CI Tak, mo miBHIYHA
Mexa B0J03a00py (cBepanoBuHa 839) po3raiioBaHa 0e3MOCEpeHBO OUTS MOJIs EKCILTyaTalllifHo -
HarHiTanbHUX cBepioBuH IICT, tomy, Ha mepumii mornsz, BmiauB IICIT oueBmanmit (puc. 1).
[Ipore posrasHeMO (akTH, MO MHIATBEPIKYIOTh ab0 CIPOCTOBYIOTh Lied BIUIMB. [l 1pOrO
MPOAHATI3yEMO 0COOJIIMBOCTI XIMIYHOTO CKJIQAy MiI3EMHUX BOJ Y CBEPUIOBUHAX, SIKI MPOOYpEeHi HA
KOHTPOJIbHI BOJOHOCHI ropu3oHTH B Mexax [ICI. KoHTpoibHMMH TOpH30HTaMH Ha
Kpacnomnomniscekomy IICIT € BepxuboTpiacoBuii 1 MKBI' 31 cBepanosunamu 41-6, 47, 49 ta 19, 48,
820 BimmoBimHO.

B KOHTpOBHMX BEPXHBOTPIACOBUX CBepuIoBHHAX 41-0 147 crocTepiraloTbCsi CaMOBHIIMBH
Bou. HannmuimkoBi THCKM B THPJI CBEpIJIOBHH 3a 4Yac jaochimkeHb craHoBwim 0,402-0,430 Ta
0,068-0,073 MIla. B rupni cBepyioBuau 49 (ikCyeTbes MOCTIHHUN PIBEHb BOJHU, TUIACTOBHMA THUCK
ctaHoBuTh 3,31 MIIa. Minepanizaliist 1acTOBUX BOJ Y CBEpUIOBHHI 41-0 y mOpiBHSAHHI 3 TpoOaMu
BOJM 31 CBEepAJIOBUHHU 47 Mmaibke y /Ba pa3u BHILA, ajie BOAU 3a XIMIYHUM CKJIQJIOM OJHAKOBI —
XJIOPHJIHO-HATPi€EBI, MICTATh MikKpoKoMmoHeHTH — 1 i Br y xonmentpamiax 0,4 i 29,4 mr/mv3.
[linBumeHHss MiHepamizaiii moB’s3aHe 31 3MiHOIO (OHOBUX TIOKA3HUKIB TIPH aBapiiHOMY
(donTanyBaHHi cBepyIoBUHU 41-0 min yac po30yproBanus [ICI. BimMitumo, 110 1i 3MiHH MaroTh
JIOKaJIbHE TIOLIMPEHHS HABKOJIO CBEPAJIOBHHHM, IO MIATBEPIKYETHCS pe3yabTaTaMH IOCIIIKEHb
HIIHUX CBEP/UIOBUH.

Cepen cBepanoBuH, npoOypenux Ha MKBI', Bupizuserscs cBepaioBuHa 19, sika poskpuiia
ropu3oHT Ha riauomHi 241,0-248,0 M. Minepaiizallis I1acTOBUX BOJ CTaOUIbHA 1 ckiagae 7,0—
8,0 r/am®. 3a XiMiYHUM CKJIa70M BOIH xyopuaHi HaTpiel. CBepioBunu 48 1 820 poskpmm MKBIT
B iHTepBanax 30,0-80,0 m. IIpoTe 3a xiMiuHUM CKJIag0M Boau jemio pi3Hi. Tak, y cBepainoBuHi 48
BOJM XJOPUAHI HATpieBi 3 MiHepanizamiero a0 4,0 r/mM3, a y cBep/uioBUHI 820 — XJIOpUIHO-

rizpokapOOHaTHI KaJbI[i€B1 3 MiHepami3aiieto Huxde 1,0 r/mme.
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Puc. 1. Cxema posramyBanus Kpacuomoniseekoro IICI i XKurmiscekoro Bogozabopy [9].

Fig. 1. Scheme of the location of the Krasnopopivsky UGS and Zhitlovsky water intake [9].

o crocyeThCcs HAUMIIKOBHX THCKIB: y cBepaioBuHax 48 1 820 ix He 3adikcoBaHO, piBHI
Boau ctabutbHi — 3,0-5,0 M Big rupna. 3a 1aHUX 0OCTaBUH BUPI3HAETHCS cBepAioBHHA 19. YV Hil
NOCTIHO (ikcyeThCsl HaUIMIIKOBUM THck Ha piBHI 0,26-0,36 MIla. lle mosicHIoeMo TuM, IIO

CBEp/UIOBMHA paHille Oyna eKCIulyaTaliiiHolo, a MOoTiM dYepe3 aBapiiHuil cTaH ii mepeBenu B

CIIOCTEPEXKHY Ha CEHOMAHCBhKUH SIPYC BEPXHbOI KpEHaH.

OpHoYacHO 3 MOCHIKEHHSAM XIMIYHOTO CKIaay MiA3eMHUX BOJ JKUTIIBCHKOTO BO/I03a00py
BHMBYAjacs 1 iX Tra30HACHYEHICTh. AHAII3M BOJOPO3UYMHEHUX Ta3iB 3 KOHTPOJIHHUX TOPHU3OHTIB
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MOKa3yI0Th, IO 3 YaCOM BOHHM HE 3MIHIOIOTHCS 1 3QJIMIIAIOTHCS Malke CTaOUTbHUMH. Y CKIIaJi
BOJIOPO3YHMHEHUX ra3iB BusiBneHui No, sikuii cknanae 67,6—-81,65 % 006., Bmict O2 — 9,8-19,4 % 00,
CO2 — 1,2-19,05 % 06. [9]. ByrneBoani He 3adikcoBani. Sk 0aynMmo, y CKIai MepeBa)karoTh
KOMIIOHEHTH aTMOC(EpHOTO TEHE3WCy, SKi XapakTepHi /s BOJOHOCHHUX TOPH3OHTIB 3
IHQITBTpALIHIM PEKUMOM KHUBIICHHSL.

Takum 4mHOM, 13 MpOaHATI30BAaHMX BHIIE JaHUX MOXKHA 3POOUTH BHCHOBOK: PI3HHUIIA
TiIpOreoXiMiYHUX TOKAa3HHWKIB 1 BOJOPO3YMHEHUX Ta3iB y mnpoayktuBHoMy i1 MKBI' nae
MOXJIUBICTh CTBEP/KYBAaTH, II0 MDKIIJIACTOBI MEPETOKHM MDK KOHTPOJIBHUMH TOPH30HTAMU
BiacyTHi. CninpHa excrutyaTamis I[ICIT 1 XKuTniBcbkoro Bo/103a00py HE BUKIMKA€E MOTIPIICHHS
SIKOCTI HII3EMHUX BOJI.

Posrnsinemo octanHift (axkTop, IO BIUIMBAaE Ha (POPMYBaHHS SIKOCTI MIJI3EMHHUX BOJ Ha
XKutniecbkomy Bomozabopi. Teputopis HOCHIKEHb 3HAXOOUTHCS B 30HI 34WICHYBaHHA
ckiaggactoro Jlon6acy 3 MOHOKIIIHAJIBHO 3aJISITalOUMMU BiiKiIaiaMu BopoHE3bKOro KpucTaaiuHOTo
MacuBy. 30Ha XapaKTePU3YEThCSI BUCOKUM CTYIEHEM TEKTOHIYHOI nmopyuieHocti. Ha it tepuropii
MOBCIOMTHO  (IKCYIOTBCS OCEPEAKH PO3BAaHTAXKEHHS BHCOKOMIHEPATi30BaHUX TMIA3EMHHUX BOJI
KapOoHy 1 Tpiacy. IlmacToBi THCKM B IIMX BOJOHOCHUX TOPHU30HTax 3Ha4yHO Buili, Hbk B MKBI'.
Takuii mepepo3noail THUCKIB 3a0e3rnedye YMOBH JUIS BHUCXIIHHUX TIEPETOKIB TiA3EMHHUX BOJ.
Haii0inpm akTHBHO 11 MIEPETOKH 3MIMCHIOIOTHCS B MPHUPO3JOMHUX AUISHKAX 1, 30KpeMa, MmoOanu3y
[TiBHIYHOTOHEIILKOTO HAaCcYBY. BBarkaeMo, 1110 TIEPETOKM BUCOKOMIHEPATi30BaHUX BOJI IO PO3JIOMY
CIIPOBOKOBAH1 aKTHBi3aliel0 Boa0OBinOOpy. CHIBCTaBUBIIM 3HAYCHHsS MiHepamizamii 1 00’emMu
BoJI0BiAOOpY migzeMunx Bog MKBI' y cBepanioBuHax JKUTIIIBCHKOTO BOJI03a00py, PO3MIIICHUX Ha
Mexi 3 [liBHIYHOOHEIIEKMM HacyBoM 3a mepion vacy 3 1970-2017 pp., HaMH BHUSBIICHO IEBHI
3aKOHOMIpHOCTI. I3 aHamizy puc. 2 Ta 3 crae 3po3ymuIo, IO 13 pOCTOM BOJOBIIOOpPY 3pocTae
BeJIMYMHA MiHepati3allii maI3eMHUX BOJ 1 HaBHaku. BiamiTumo, mo Biadip Boau Ha JKUTIIBCEKOMY
B0J103200p1i 32 BeCh MepioJl eKCIUTyaTallii 3MIHIOBaBCS Bil pOKY J0 POKY 1 B 3aJIe)KHOCTI BiJl CE30HY
pOKy — Bim MakcuMmaibHoro 45,4 tuc. M3/z[06y Io MiHiMaiaeHOTO 2,1 THC. M3/I[06y 1 HeE
IIepEeBUIIYBAB 3aTBEPIKEHMX eKCILTyaTaliiHux 3amaciB (77,5 Ttuc. M3/n06y) [2]. OcuoBHOIO
MPUYMHOIO 3MCHIIICHHs 00’ €MIB BiiOpaHOi BOAM € CKOPOUYEHHS KUTBKOCT1 MPAIIOI0YUX CBEPAJIOBHH

BHACJIIZIOK X 3aMYJIIOBaHHS Ta 3MEHILIEHHs 3arajibHOi HOTpeOu y BOJIL.
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Fig. 2. Water extraction (th. m%day) from marl-chalk aquifer on the Zhytlivsky water intake.
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Puc. 3. Cepennbopiuni 3HaueHHs Minepamzanii (Mr/am®) nigzemunx Bog MKBI Ha JKutiiscbkoMy Bom03a00pi.
Fig. 3. Average annual values of mineralization (mg/dm?®) groundwater of the marl-chalk aquifer on the Zhytlivsky

water intake.

Jlns BUSBJICHHS B3a€MO3B 53Ky MDK BOJOBiOOpPOM Ta 3MiHaAMHM MiHepali3aiii HaMu
BHUKOPUCTAHO METOJHMKY KOPEIIIMHOTO aHaiizy. Mipor B3a€MO3B’S3Ky MK JBOMa pPsaaMu
JaHUX € KOe(IIEHT KOpemslii, IKUi po3paxoByeThes 3a POPMYIIOIO:

NZ xyi - X L Vi

Ixy

VNS xZ(=x) VN8 -(Zy)

1e X, y, N BIIMOBITHO apryMeHT, GYHKIIis Ta JOBXKHMHA PSIIB, 110 CIIBCTABISAIOTHCS.
KoxHuii 3 wieHIB KOpelAliiHOT MaTpulll CTaHOBUTh Koe(ilieHT Kopemsamii Mk
BiAMOBITHUMHU YHMHHUKAMU, 1IEHTU(IKOBAHUMH Yy psiaKax Ta ctoBOusx. Kopemsiiiina MaTpuils

MOBHICTIO MIATBEP/DKYE 3aJEKHICTh 3MIHM MiHepaizalii Bil BEITMYMHU BOJOBIIOOpPY Ta
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XapaKTepU3yeThCs BHCOKHM CTYIIGHEM MpsMoro B3aemo3B’sisky R=0,821538 (puc. 4).
BcraHoBieHa 3aleKHICTh 3 ypaxyBaHHSIM JIOBXHHH IOXIIHOTO psAy Ma€e MPOTHO3HUMN
XxapakTtep. MoxHa BIIEBHEHO CTBEP/UKYBAaTH, 110 30UTbIICHHS 00°€MiB BOAOBII0OpY MpHU3BEAE 10
30utbIeHHs MiHepaiizanii migzeMuux Bog MKBI' B 30Hi BmumBy [liBHIYHOJZOHEIIBKOTO HACYBY.
PiBHSIHHS 3B’SI3Ky MIDXK ITapaMeTpaMu BUTJISIIAE TAKUM YHHOM:

y=1,89x + 3894,

7ie y — MiHepaTi3aIlis miI3eMHUX BOJ, MI/IM’; X — BeIMUHHA BOJIOBiIOOPY, THC. M>/100Yy.
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Puc. 4. Kopensiniiinuii 38’5130k Mixk MiHepaizaliero Ta BoZoBin0opoM Ha XKutiiBcbkoMy Bom03a00pi.

Fig. 4. Correlation between mineralization and water extraction at Zhytlivsky water intake.

Jlst 3’sicyBaHHS BIUTMBY BUCOKOMIHEPAII30BaHUX BOJ Tpiacy Ha SKICHUH CKJIaJ MiI3eMHUX
Bot MKBI" BuKOHaHO criporieHHi 0aaHCOBHUI PO3PaxXyHOK MPUTOKY COJIOHUX BOJI i3 TOBIII Tpiacy
B MKBI', mo nmoOynoBanuii Ha mpuHIHKII 30epekeHHss Macu. [ po3paxyHKy MPUTOKY COJIOHHUX
BOJI i3 TOBIII Tpiacy B 30HI BIUIMBY I[liBHIYHOJOHEILKOTO HACyBy HaMHM BHKOPHCTAHO CEpEIHI
3HaueHHs MiHepanizanii MKBIT (165,0 MF/I[M3), CEepPEeHI0 MIHepai3alilo 3MIMIaHuX BOJI
(255,0 mr/mm®) Ta cepenni 3HaueHHs Ae6iTy cBepmioBuH (48,44 1vM3/c). OTpuMaHO pe3ybTaTH, SKi
MOKa3yI0Th, III0 B IPOIIEHTHOMY CITIBBIAHOIIEHHI IPUTOK COJIOHUX BOJI 13 TPIACOBOTO BOJOHOCHOTO
ropuzonTy B MKBI' cknanae 35,29 % a6o 17,09 aMe/c.

Jns posyminHs mponeciB dopmyBaHHS ckiany mimzeMHux Bojax MKBIT JXKutniBchkoro
B0/103a00py HaMU MPOaHANI30BaHO PETPOCHEKTHBY iX rigporeoximiuxHoro ckuaay [10, 11]. YV psani
eKCIUTyaTaIllifHUX 1 CHOCTEPEXKHUX CBEpANIOBUH JKUTIIBCHKOTO BO103a00py Ta MOOIN3Y HHOTO BXKE
no 1973 p. 6ynu BusiBneHi o3Haku 3acononenHs MKBI' (cepan. NeNe 806, 821, 823, 836, 838 —
puc. 1). IlinBumena minepanizaunis MKBI' Oyna 3adikcoBaHa y cBep/UlOBUHaX Ha TepHUTOPIi

KpemiHncekoro sicopo3caiHuka Ta nooau3y KoHTopu KpacHomnomiBcbkoi ra30BU00YBHOT JUTBHUIL,
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a 1l CBEepJIOBHMHM, 3a3HAYMMO, 3HAXOAAThCA Ha Mexi [liIBHIYHOJOHEHBKOTO HACyBy Ta
Kpacnopenpkoro ckuny.

B mpoueci nocmimkens i3 cBepai. NeNe 816, 821, 823 Oynu BifgiOpaHi ra3oriiporeoXimidai
npoOu, pe3yabTaTH SKUX MIATBEPIMIM HU3bKY Ta30HacWueHicTh mim3emMHux Boa MKBI i
BIJICYTHICTB Y iX CKJaji ByrieBoAHiB. Lle, B cBoro wepry ,miarBepmkye BincyTtHicTs BBy [ICT
BiJl CaMoOro IOYaTKy eKCIuTyaramii Bojo3abopy. BojaHodac mimBuieHy MiHepamizallifo B IHX
CBEp/UTOBMHAX MOYKHA TIOSICHUTH TUIBKA BIUIMBOM TEKTOHIYHOTO (haKTOpa NpW aKTUBI3aIlil
BOJIOB1IOODY.

3a3HauMMoO, IO MpO 3B’SI30K 30H PO3BAHTAXKYBaHHS BOJA TIJIMOOKUX TOPHU3OHTIB 3
IliBHiuHOJOHEIEKMM HacyBoM mie y 1938 p. sragysas I.YO. Jlankin [12], skuii crocrepiras
BUXOJM COJOHUX BoJ B JonuHi p. Kepebenp. O.B. Cyspko mnoB’si3yBajia TiIpOreoXiMivHi 1
reoTepMiuHi aHOMAJIT 3 30HaAMH TITMOMHHUX PO3JIOMIB 1 3 MICIISIMH iX mepeTury. 3a ii qanumu [13],
Y3[IOB’K HAcyBiB MIBHIYHOI 30HU ApiOHOT ckiamyactocTi (ITiBHIUHOMOHEIEKOTO, Map’iBChKOTO,
TliBjeHHOTO Ta iH.) MPOCTEXYIOTHCA TifPOreoXiMiuHi aHOMamii 3 MiHepamizamiero 10 25,0 r/am’,
BMmict B cranoButs 15,0-162,0 mr/nm3, T — 102,0 mr/mm3, CO2 — 120,0 mr/am®; no rmubuan 300,0 M
TeMreparypa MiJIBUINYEThCS 10 25,0°C. TakuM 4YMHOM, BUXOASYM 13 HABEACHHMX BUIIE TOKAa3iB
BILTUB TPETHOTO (haKTOpa BBAKAEMO JJOBEICHUM.

[{imkoM HMOBIpHO, IO 30€pEKEHHsI BCIX TEHACHINM (OPMYBAaHHS SIKOCTI MII3EMHUX BOJI
MKBI', mo po3rasganucs B gaHiii poOOTI, B HAWOIMKYINA TEPCIIEKTUB1 IPU3BENIE 10 TIEPEBUIIICHHS
I'’IK 3a TakuMu TMOKa3HWKAMU: MiHepasri3allii, 3araJbHOi JKOPCTKOCTI Ta 3a BMICTOM HITpATiB.
BBaxkaemo, 1o TeHAeHINA 0 30UTbIICHHS MiHepali3alii B MailOyTHROMY MOJKJIMBA 32 YMOBH
aKTUBI3aIlil BOJOBIAOOPY B 30HI BIUIMBY [IiBHIYHOOHEIBKOTO HACyBYy. BigmiTHMO, II0 PO3BUTOK
HETaTUBHUX TpolieciB B mig3eMHuX Bojgax MKBI' Garato y yomy Oyje 3aiexatu HE TUIBKH Bif
BIUIMBY TEXHOTCHHHMX (DaKTOpiB, a ¥ BiJ 3MIHM KJIIMAaTHUYHUX yYMOB, MPOTHO3 SIKHX IPEIACTABIISLE
OKpeMy HETPOCTY 3a/1auy 1 B JaHiil poOOTI HEe PO3TJIsAAaBCs.

BucHoBku

[IpoaHanizoBaHO T'€0JIOrO-TiAPOTeosoriuny Oy0BYy Ta YMOBHU eKcIutyaTtaii KuTiaiBChbKOTro
B0J103200py SIK TOCTaTHBO TUIOBOTO AJs JJonOacy. Llst THIIOBICTH 32 METO/IOM aHaNOTil 1OMOMOTJIa
BUSBUTH OCHOBHI €KOJOIO-TiporeoximiuHi ¢akropu ¢opmyBaHHa mnimzeMHux Bojg MKBIT Ta
3MIMCHUTH iX aHai3. A BXKe Ha OCHOBI aHaJli3y IIMX JAaHUX CIIPOTHO3YBATH 3MIHU SKOCTI Mi3EMHUX
Boa MKBI' Ha Haii0nnxk4y nepcrneKTHBYy.

PCSIOMYIOLII/I BUIICHABCACHC HAMU 3pO6HCHi HaCTyrIHi BHUCHOBKMU:
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1. KommiekcHO [ifounii TEXHOTEHHWH (aKTop Ma€ ICTOTHHUH BIUIMB Ha SKICHI
xapakTepucTuku mimeMHux Bojg MKBI' 3a paxynok iH}inpTpanii 3a0pyJqHEeHHX aTMOC(EpHHX
OTIJIIB 1 TPYHTOBHX BOJI B aJTIOBiaIbHUX BiIKIa/IaX;

2. BrumB excmyatanii IICIT Ha MiHepanbHy ckianoBy ximiunoro ckimaaxy MKBIT we
BUSIBIICHUH. PI3HUIA TiIporeoXiMivHUX MOKAa3HHKIB 1 BOJAOPO3YMHEHUX Ta3iB y MPOAYKTHBHOMY i
MKBI" migrBepaKye, o MDKIIJIACTOBI IEPETOKU MK KOHTPOJIBHUMHU TOPU30HTAMH BiICYTHI;

3. BcraHoBneHO 3aJeKHICTH 3MIHM MiHepadi3alil MiI3eMHUX BOJA Bi BEITUYNHU
BOJIOBII0OPY B 30H1 BIUIMBY [[IBHIYHOJOHEUBKOTO HACYBY Ha OCHOBI KOPEJNAIIMHOTO aHAT3y Ta
3/1IHCHEHO MPOTHO3 IIMX 3MIH 3a JOTIOMOTOI0 PErpeCciifHOro aHami3y.

Ha »anb, onepaTuBHO yCyHYTH HEraTHBHY JII0 NEpesidyeHuX BHILE (aKTOpIB Ha MiA3EMHI
Bogu MKBI' HemoximBo. Ajie TOCIa0WUTH iX BIUIMB IIUIKOM HMOBIPHO MHUISXOM 3/1HCHEHHS
OTIEPATHBHOTO JIHOBOTO KOHTPOJTIO. J[J1s 11OTO HEOOX1qHO:

— OpraHi3yBaTH CHCTEMY CIIOCTEPEKEHb 3a XIMIYHHM CKJIaJloM aTMOC(epHHX omajiiB 1
noBepxHeBux BoJ p. KpacHa;

— YHHUKaTH B MOJAIBIIOMY PI3KUX 301UIBIIIEHs 00’ €MIB BOJIOBIIOOPY Ha BO103a00D1;

— CYBOPO JOTPUMYBATHCh 30H CaHITapHOI OXOPOHH B 3aruiasi p. KpacHoi;

— CBO€YACHO Ta SKICHO TaMIIOHYBaTH Ha TEpPUTOPii B0J03a00pPy CIOCTEpEX HI Ta
eKCIUTyaTalllitHi CBePUIOBUHH, SIK1 BUMIILIA 3 JaIY;

— CIPUATH MPOJIOBKEHHIO MPOBEIEHHS KOMIUJIEKCY PEryIsSIpHUX PEXUMHHX CIOCTEPEKEHb
3a CTaHOM HAaBKOJMIIHBOTO IIPUPOJHOTO CEpPEelOBHUINA, 110 BHUKOHYIOTHCS BIANOBIAHUMU

OpraHi3aiisiMu Ta BiJOMCTBAMH B MEKax JOCIIPKYBaHOI TEPUTOPIi.
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3KOJIOTO-THAPOTEOXUMHWYECKHE OCOBEHHOCTU ®OPMHWPOBAHHUSA IOJA3EMHBIX
BOJ MEPTEJIbHO-MEJIOBOI'O BOJOHOCHOTI'O I'OPU30HTA M ITPOT'HO3 UX KAYECTBA
(HA MTPUMEPE KUTJIOBCKOI'O BOJO3ABOPA B JIYITAHCKOU OBJIACTH)

Yaanos U.B., Kononenko A.B.

Ynanos U.B. n. r. H., AOLEHT, 3aB. Kadeapbl THAPOreONIOrHH XapbKOBCKOTO HALMOHAJIBHOrO yHHBepcuTera umenn B.H. Kapasuna, e-
mail: igorudalov8@gmail.com
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kononenko_alina01@ukr.net

B cmamve npoananusuposanvl  OCHOSHBIE  IKON020-2UOPOCEOXUMUYECKUE  DAKMOPbL  OPMUPOSAHUL
XUMUYECKO20 COCMABA NOO3EMHbIX 600 MEPIelbHO-MEN0B020 B000HOCHO20 2OPUSOHIA HA Hpumepe
JKumaosckoeo 60003abopa. Ycmanosieno enusnue uHGUIBMPAyUU 3a2PAHEHHBIX AMMOCHEPHBIX 0CAOK08 U
SPYHMOBBIX 600 HA KAYECMBEHHbLIL COCMAE NOOIEMHBIX 600 MEP2EIbHO-MEN08020 8000HOCHO20 2OPUSOHMA.
Hoxazano omcymemesue ceazu medxncoy sxcnayamayueti Kpacnononosckoeo noozemHozo xpanuiuwa 2asa u
Kayecmeom noodsemuvix 600 Kumnosckozo 600o3abopa. Buiscnena ponv Cesepodoneykoeo Hnaosuza 6
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npoyecce (opmMupo8aHusi Kauecmea NOO3eMHbIX 800 80003abopa. Ha ocHosanuu pesyrbmamos
KOPPENAYUOHHO20 AHAIU3A YCTNAHOGICHA 3A8UCUMOCTb USMEHEHUs. MUHEePAIU3Ayuu NOO3EMHbIX 600 OmM
genuuuHbl 60000mboopa 6 3oue eausanus Cesepodoneyrkoeo Haodsuea. OcywecmeneH NpoOSHO3 U3MEHEHUs
Kauecmea NOO3eMHbIX 600 C UCHOTb30BAHUEM PESPECCUOHHO20 VPAGHEHUs U PACCHUNAHA 6eIUYUHA NPUMOKA
BLICOKOMUHEPATUZOBAHHBIX 800 MPUACA 6 MEP2elbHO-MeN080l BOOOHOCHbIN 20pu3oum. IIpednoicenvl
PEKOMeHOayuyu N0  YMEHbUEHUIO HEe2AMUSHO20 GIUSHUS  UCCTeOVEMbIX  IKON020-2UOPOLEOXUMUECKUX
(akmopos Ha Kawecmeo nOO3EMHbIX 800 MEPLEIbHO-MEN08020 6000OHOCHO20 20PUZOHMAL.

Knroueevle cnoea: mepeenvHo-meno8ou 6000HOCHbILL 20PU30HM, 60003a00p, KAYecmeo NOO3EMHBIX 600,
9KON020-2UOPO2eOXUMUTECKUE PAKMOPbI, UHPUILIMPAYUSIL.

ECOLOGICAL AND HYDROGEOCHEMICAL FEATURES OF MARL-CHALK AQUIFER
GROUNDWATER FORMATION AND FORECAST OF ITS QUALITY (ON THE EXAMPLE OF
ZHYTLIVSKYI WATER INTAKE IN LUHANS'’K REGION)

l. Udalov, A. Kononenko

1. Udalov, PhD (Geology), associate professor, head of the department of hydrogeology of V.N. Karazin Kharkiv National University,
igorudalov8 @gmail.com

A. Kononenko, post-graduate student of the department of hydrogeology of V.N. Karazin Kharkiv National University,
kononenko_alina01@ukr.net

The article is devoted to the peculiarities of formation and change in the quality of marl-chalk aquifer
underground waters which are the main drinking water source in the territory of eastern Ukraine. The article
presents an analysis of the main ecological and geochemical factors of marl-chalk aquifer underground water
formation using the case of Zhytlivskyi water intake. The influence of polluted atmospheric precipitation and
groundwater infiltration on the qualitative composition of the groundwater from the aquifer is established. The
impact of the man-made factor on formation of contaminated precipitation and groundwater is determined.
The chemical composition of atmospheric precipitation and groundwater is studied, and the role of the
geological structure of the alluvial terrace in formation of the qualitative composition of the groundwater is
determined. Features of the chemical composition, gas saturation and reservoir pressures of the groundwater
in wells that were drilled to control horizons within the underground gas storage are analyzed. No connection
is proved to exist between the Krasnopopivske underground gas storage operation and the quality of the
groundwater from the Zhytlivskyi water intake. The direct role of tectonic disturbances and the North-Donetsk
fault zone in formation of the qualitative composition of the underground waters from the water intake is
determined. A correlation between the increase of the groundwater mineralization in the near-fault areas with
the extension of water intake is found. Based on the data analyzed, a forecast is made and recommendations
are given to reduce the negative impact of the studied ecological and hydrogeochemical factors on the quality
of the groundwater in the marl and chalk aquifer in the researched area.

Key words: marl-chalk aquifer, water intake, groundwater quality, ecological-hydrogeochemical factors,
infiltration.
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