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SOME FEATURES OF HYDROGEOLOGY
OF SAKY SALT LAKE REGION (CRIMEA)

Degree of man-caused impact on geological environment objects has been studied. Re-
sults of studying natural and technogene factors influencing formation of hydrogeological

conditions at Saky lake area is given.

Specific hydrogeological conditions of the re-
gion of studies have been contributing into for-
mation of such hypersaline water reservoir as
Saky Lake for five thousand years. Development
of the area stipulated high level of technogene
contamination of geological environment (herein-
after GE) objects, pre-eminently soils and
groundwater aquifers. It conditions significance of
analyses of hydrology peculiarities of Saky lake
area.

Geological, hydrogeological, ecological condi-
tions of salt lakes formation, located on the terri-
tory of Ukraine and abroad were studied by
I.Yu.Shutov, Yu.G.Yurovskyi, V.P.lyinskyi,
A.V.Nokolayev, J.E.Talmage, A.S.Buchalo and
others. The works analysis has showed that after
its genesis, physical-chemical and sanitary-
bacteriological parameters of hydro mineral re-
sources Saky lake remarkably differs from the
well-studied salt lakes of the world. It was shown
in the works of S.A.Pastak, V.I.LRodkin,
V.A.Khokhlov, 0O.A.Gulov, V.T.Trofimov,
E.M.Sergeyev and other researchers.

The present work objective was to study cur-
rent hydrogeological conditions of Saky lake area,
character of technogene influence on GE as one of
major sources of water reservoir contamination.

Author collected, systematized and analyzed
literature and fund materials. Enforced monitoring
of soils within limits of zones allotted after results
of analyses of technogene contamination of the

area has been carried out [4]. Checking operations
of ground waters were conducted taking samples
from observation boreholes located on lake banks.
Laboratory tests were carried out in 2009 in Saki
Hydro-geological regime-exploitational station
and Crimea department of Ukrainian State Hy-
gienic Registration.

Hydrogeologically studied territory refers to
the southern part of the Black Sea artesian basin.
There are waters of Quaternary sediments, aquifer
complexes of Neogenic, Paleogenic sediments
and pressure thermal mineral waters of Neocom-
ian aquifer at the area [3].

Ground waters movement is directed from
Crimean piedmonts and Tarhan Qut upland to-
wards the sea coast, e.g. from wings of Almin-
skaya syneclise to its central, deepest part. Along
ground water current direction their water table is
in transit from older sediments of Middle Mio-
cene to younger ones including current sediments.
At the wings of Alminskaya syneclise ground wa-
ters have continuous water table in Middle Mio-
cene, Sarmean, Meotian, and Pontian sediments.
At the deepest part of syneclise, where ground
waters refer to continental sediments of Upper
and Middle Pliocene as well as to Quarternary
sediments, there is no continuous water table at a
range of zones.

Catchment of ground waters is mainly due to
seepage of precipitations, only at river valleys
they are fed owing to surface discharge.
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Depth of aquifer is maximal at Novoselovkyi
uplifted block zone where it reaches 100 m. In the
south-west direction it diminishes and has its min-
imal value (0,5-2,0 m) at the sea shore area.

Aquifers of Quarternary sediments are drained
by Saki lake basin and are the main factor of its
water-salt balance.

Ground waters feeding the lake are divided in-
to following genetic varieties:

— waters of estuary-sea and current sea sandy-
pebbled sediments;

— waters of eolian-deluvial sediments occur-
ring at the north bank of Saky lake in gypsified
loess loams at the depth of 1-2 m;

— waters of alluvial-proluvial sediments refer-
ring to sandy-pebbled terraces and sandy-loamy
sediments of gulches [4].

Ground waters, discharging in Saky lake, in-
fluence greatly its hydrological and hydrochemi-
cal regimes.

Intensive economic development in the second
half of XX century conditioned uprise of big
quantity of potential sources of technogene con-
tamination around the water reservoir. Ecological
state of bank soils and ground waters discharging
into the lake have been studied with the purpose
of making independent analysis of technogene
influence on GE.

Results of control analyses of soil samples
have showed presence of lead, zinc, copper and
nickel in amount exceeding maximum allowable
concentrations on the borders of all zones (table
1). The biggest concentrations of designated ele-
ments are found near the chemical plant and in the
center of town, the smallest ones are on the terri-
tory of the sea bay bar. Concentrations of chrome,
exceeding maximum allowable ones, are found
near the chemical plant, on the banks of Kovsh
lake and Eastern basin.

Table 1.
Heavy metals content in soils from the studied area
Chemical elements
Sites NeNe Pb Zn Cu
Cav MAC CG CGV MAC Ca Cav MAC Ca
1 12,75 0,43 30,95 1,35 9,84 3,28
2 30,28 1,01 153,08 6,66 88,33 29,44
3 25,54 0,85 65,45 2,85 17,34 5,78
4 13,99 30 0,47 31,13 23 1,35 13,59 3 4,53
5 74,33 2,48 | 279,20 12,14 | 77,74 25,91
6 52,20 1,74 | 200,90 8,73 50,58 16,86
7 34,73 1,16 | 47,30 2,06 | 21,74 7,25
Chemical elements
Sites NeNe Mn Ni Cr
Cav MAC Ca CGV MAC Ca CGV MAC Ca

1 284,99 - 10,52 2,63 2,00 -
2 742,25 - 24,35 6,09 21,53 3,59
3 688,79 - 25,14 6,29 15,51 2,59
4 691,13 1500 - 27,39 4 6,85 16,92 6 2,82
5 1339,70 - 28,25 7,06 | 148,71 24,79
6 713,78 - 27,17 6,79 2,00 -
7 770,22 - 26,14 6,54 2,00 -

Cay — the average content of chemical component, mg / kg,

MAC — maximum allowable concentrations of chemical component, mg / kg;

C. — above-limit value factor of maximum allowable concentrations, C, = Ca / MAC.
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Manganese content in all sample material has
not exceeded maximum allowable concentrations.

Ground waters influence greatly the hydrolog-
ical regime of all basins of Saky lake. In 1980-s
technogene heavy metal contaminants were dis-
charged in defensive water reservoirs as well as in
curative ones of the lake together with ground
waters. Inessential amount of heavy metals con-
tent or their full absence have been determined in
ground waters discharged into curative water res-

ervoirs according to results of control testing ful-
filled in 2008. Diminishing contaminants concen-
tration in ground waters is connected with closing
of one of major sources of technogene contamina-
tion at studied area which was Saky chemical
plant. Discharge of polluted waters from defen-
sive water reservoir (table 2) may lead to disas-
trous contamination of hydromineral resources of
Saky lake.

Table 2.
Average value of heavy metal content in brine of Saky lake basin
Maximum al- Chemical element content, mg/l
lowable con-
centrations, Cu Mn Ni Pb Cd Zn
year
MAC 1,0 0,1 0,1 0,03 0,001 1,0
1987 0,007 0,054 0,016 0,018 0,003 0,004
1990 0,004 0,08 0,016 0,04 0,002 0,011
1994 0,005 0,019 0,003 0,001 n/t 0,010
2008 0,000004 n/t n/t 0,000 0,00084 0,000012
n/t — content of chemical component has not been tested.
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Pestome. Tepumopis paiiony npuypouena 00 nigdennoi uvacmunu Ipuuopromopcokozo apme3sianco-
Koeo 6baceiiny. liopoceonociuni ocobaueocmi pauony 00ymosneHi Oi€l0 NPUPOOHUX | MEXHO2eHHUX
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YABAH B.B. HekoTopble 4epTbl rugporeonorum pamoHa Cakckoro coneHoro osepa
(Kpbim).

Pestome. Cneyuguueckue zudpozeonocudeckue yciogus patioHa UCCAe008aHUll HA NPOMANCEHUU
nAMU Melcay jiem cnocoocmeosanu opmuposanuio sunepeanunno2o 6oooema — Cakckozo ozepa. Xo-
35UCMBEHHOe 0C8OeHUe MEPPUMOPUL 00YCII0BULO BbICOKULL YPOBEHb MEXHO2EHHO20 3AcPSA3HEeHUsT 00b-
exkmog eeonocuieckoll cpeowl (I'C), npedicoe ce2o nous u 2pyHmoswix 600.

Teonoeuueckue, cudpoceonozuyeckue, IKOI0SULECKUE VYCA06UL POPMUPOBAHUS CONEHBIX 03€p, pac-
NONOJICEHHbIX Ha meppumopuu Ykpaunvl u 3a ee epanuyamu, uzyuanu U.1O.11Tymos, FO.I.FOpoeckuii,
B.I1 Unvunckuii, A.B.Huxonaes, J.E.Talmage, A.S.Buchalo u Op. Ananuz smux pabom noxaszan, 4mo
Caxckoe conernoe 03epo no 2eHe3ucy, QU3UKO-XUMUYECKUM U CAHUMAPHO-OAKMEPUOIOSULECKUM Napa-
Mempam 2UOPOMUHEPATILHBIX PECYPCO8 3AMEMHO OMIUYACMCs. OM HAUboNee U3VUeHHbIX COJIEHbIX 03eD
mupa. Omo nokazanu C.A.Ilacmax, B.U.Pooxun, B.A.Xoxnos, O.A.I'ynos B.T.Tpogpumos, E.M.Cepeees
u op.

Aemop cobpan, cucmemamuzuposan u RPOAHATUSUPOBATL TUMePamypHbvle U hOHO0Gble MAMepPUdbl,
npoGes KOHMPOLbHBIL OMOOP NPOH HOUE 8 SPAHULAX VHACTHKOB, BbIOCNEHHBIX NO Pe3VIbMamam aHaiu3d
OaHHBIX O MEXHO2EHHOM 3acpsasHeHuu meppumopuu. Omoéop npod 2pyHmMOBbIX 600 NPOGOOUNCA U3
HAOII00amenbHblX CKeadicun no bepezam o3epa. Jlabopamophvie ucciedoarnust ObLiU GbINOJHEHLL 8
2009 a. 6 nabopamopusix Caxcxoit I'TPOC u Kpvimckoeo omoenenus Yrpl T PHU.

B 2uopoceonoeuyeckom ommuowenuu uzyueHnas meppumopus npuypodena K wdxcHou yacmu llpu-
YEPHOMOPCKO20 apme3uanckozo dacceuna. B patione pacnpocmpanenst 600bl YeMEEPMUUHBIX OMIO-
Jrcenutl, 600OHOCHbIE KOMNIEKChI HEO2EHOBLIX, NAIeO02EHOBbIX OMIONCEHUL U HANOPHbIe MePMATbHbIE
MUHEPanbHble 600bl HEOKOMCKO20 8000HOCHO20 20pU30OHmMA. Jlgudiceniie 2PYHMOBbX 600 NPOUCXOOUM 6
nanpasnenuy om Kpvivckux npedeopuii u om Tapxankymckozo niamo K MOPCKomy nobepeicvio, m.e.
Om Kpblibed ATbMUHCKOU CUHEKTU3bL K ee YeHmPAIbHOU, Hauboaee nocpydiceHHol wacmu. B nanpagne-
HUU OBUIICEHUST SDYHMOBBIX 800 UX 3€PKAL0 Nepemewaemcs om 0ojee OPesHUX OMIA0NCEHUU CpeoHe20
MuoyeHa Kk bonee MONOObIM, GKIIOYAs cospementble. Ha Kpulibix AnbMUHCKOU CUHEKIU3bL 2PYHMOBbIe
6006l 8 CPEOHEMUOYCHOBBIX, CAPMAMCKUX, MIOMUYECKUX U NOHMUUECKUX OMIONCEHUAX UMEIOM CNIOW-
Hoe 3epkano. B naubonee nozpysicennoll vacmu CuHeKknusbl, 20e pyHmogvle 600bl NPUYPOUEHbl K KOH-
MUHEHMATLHBIM OMJONCEHUSM BEPXHE20 U CPeOHe20 NAUOYEHA, a MAKHCe K YemBepmMUYHbIM OMmiodice-
HUSAM, OMMe4aiomcs paspbiebl CHAOWHOCMU 3ePKAIA SPYHMOBBIX 800.

Tumanue 2pynmoguix 600 NPOUCXOOUM, 8 OCHOBHOM, 3 CUem UHGUILIMPAYUU AMMOCHEPHBIX 0CA0-
K08, U MObLKO 8 OOIUHAX PEK OHU NOONUMBIBAIONICS MAKJICE 34 CHem NOBePXHOCMHO020 cmoKka. Maxcu-
ManvHas enyouna 3aneeanus epyHmossvix 600 (0o 100 m) ommeuena 6 epanuyax Hosocenoeckozo npu-
NOOHAMO20 O0KA. B 1020-3anadnom HAnpagieHuu oHa yMeHbUAemcs: U umeem MUHUMAIbHOe 3HAYEHUe
(0,5-2,0 m) na mopcrom nobepedicve.

Booonocnvie 2opuzonmer yemsepmuunvix omaodcenutl oOpenupyromes komaogunou Caxckozo ozepa
U AGNAIOMCS OCHOBHBIM PAKMOPOM €20 BOOHO-CONe8020 bananca. Bvidensiomes credyiowue eenemuye-
CKUe PA3HOBUOHOCMU 2PYHIMOBLIX 600, NUMAIOWUX 03epo: 1) 800bl TUMAHHO-MOPCKUX U COBPEMEHHBIX
MOPCKUX NECUAHO-2ANEUHBIX OMIIOJNCEHUL, 2) 800bl 301060-0€T0BUANLHBIX OMILONCEHUL, PACHPOCMPA-
HenHvle Ha cesepHom bepezy Cakcko2o 03epa 8 3a2uncO8anHMbIX 1eCCOBUOHBIX CY2IUHKAX Ha 2nybune [-2
M; 3) 800bl ALNIOBUATLHO-NPONIOBUATLHBIX OMJIOJNCEHUL, NPUYPOUEHHbIE K NeCUAHO-2ANIeUHbIM meppa-
CAM U CYNeCYAHO-CYSTUHUCTIBIM OMLONCEHUIM OATOK.

Pasepysrcarowuecs ¢ Caxcrkoe 03epo epynmosvie 800bl 0KA3bI8AI0M 00IbUIOE GIUSHUE HA €20 2UOPO-
Jl02UuYecKull U 2UOpoOXUMUdecKutl pesicumol. Mnmencuenoe pazeumue X035UCmeenHol 0essmeabHOCHU 60
emopotu nonogune XX cm. 06yciosuno obpazosanue gokpye 6000ema 601bul020 KOIUYeCmed ucmo4Hu-
KO8 MEXHO2EHHO20 3acpsa3Henus. Pezyibmamovl KOHMPOIbHLIX AHAIU308 NPOO NOYEbL NOKA3ANU, UNO
KOHYeHmpayuy C6UHYa, YuHka, meou u Huxens, npesviuaowue 1K 6 decamxu u comnu pas, ycma-
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HOBJIEHbL @ SPAHUYAX 8CEX UYYEHHBIX YyuacmKkos. Haubonvuuue Konyenmpayuu 3mux XuMuiecKux die-
MEHMO8 YCMAHOBIEeHbl 8 PALOHe XUMUYECKO20 3a600a U 8 yenmpe 20pood, HauMeHbuue — Ha meppu-
mopuu mopckot nepecvinu. Konyenmpayuu xpoma, 6 oecaimxu paz npesviuarowue IJ[K, oonapycenu
6 patioHe Xumuyeckozo 3ae00a, Ha bepezy 03. Kosut u Bocmounozo 6acceiina. Codepoicanue mapeanya
6 cocmage mamepuana ecex npo6 ne npegvicuno /K.

I pynmossvie 800b1 okazvleaiom 6obULOe GUAHUE HA 2UOpOocUdecKUll pedcum scex baccetinos Cax-
ckoeo o3zepa. B 80-x 2o0ax npowinoeo cmonemus 6 3awumusle u 1euedHvle 8000eMbl 03epa 6MeCme C
SPYHMOBBIMU 600aMU NOCTHYNAIU TMEXHOSEHHbIE 3A2PAZHUMENY SPYNNbL MANCENbIX Memanios. B coom-
8eMCMBUL C Pe3yTbmamam KOHmMpoabHo2o onpobosanus, npogedennozo 8 2008 2., 8 epyHmMOoBbIX 80-
dax, pazepysicarowmuxcs 8 ieyebHvle 6000emMbl, ObLI0 YCHAHOBIEHO HE3HAYUMENbHOE COOepIlICanue msi-
JHCeNbIX MEMANN08 unu noanoe ux omcymemeue. CHudicenue KOHYyenmpayuy 3azpazuumerneti 8 epyHmo-
8bIX 800AX CGA3AHHO C NpeKpaujeruem Oeticmsus 00H020 U3 2IAGHBIX UCOYHUKOS THeXHOSEHHO20 3a-
epsiznenus usyyennou meppumopuu — Cakcko2o xumudeckozo 3agooa. Ilonadanue 3aeps3HeHHbIX 600
U3 3aUUTHBIX 86000EMO8 6 JledebHble MOJCEm NPUSeCmu K KAmacmpo@uiecKomy 3aspsasHeHulo 2uopo-
Munepanvhwix pecypcos Cakckozo ozepa.

CHABAN V.V. Some features of hydrogeology of Saky salt lake region (Crimea).

Summary. The territory of the region refers to the south part of the Black Sea artesian basin. Hy-
drogeological features of the region are conditioned by impacts of natural and technogene factors.
High content of many heavy metals in the soil and lake water results from the influence of the latter.The
main medium of their transit into the lake are soils and ground waters.

Key words: Crimea, Saky salt lake, hydrogeology, soils, heavy metals.
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