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MODERN PROBLEMS OF UKRAINE'S ECOLOGY:
AGRICULTURAL POLLUTANTS AND THE QUALITY OF DRINKING
WATER IN THE CITY OF KY IV

Abstract. Considered modern problems of Ukraine's ecology. The problem
“influence of agriculture on the quality of underground water” is considered in
detaile. In 1998-2002, 163 analyzes of underground waters of the aquifer of
Cenomanian sediments and the aquifer of Jurassic sediments in the city of Kyiv for
the content of persistent chlorine-organic pesticides: DDT and its metabolites,
hexachlorocyclohexane (HCCH) and its isomers, aldrin, heptachlor and the fluor-
containing pesticide treflane were carried out by the gas-chromatographic method.
In the water of the aquifer of Cenomanian sediments and the aquifer of Jurassic
sediments of the city of Kyiv, the average concentration of DDT was at the level of
105 mg/dm3. According to our calculations for the year 2024, the concentration of
the amount of DDT in the drinking groundwater of the city of Kyiv has decreased
by 2-3 orders of magnitude, depending on natural conditions. This indicates that
there no new inputs of DDT to natural ecosystems, and retrospective contamination
is gradually decreasing. The need to conduct fundamental research of establishing
concentrations of new pesticides in groundwater, developing criteria for assessing
the danger of co-presence of pesticides of various classes of chemical compounds
in groundwater and other natural objects remains relevant. In 2023-2024, 58 wells
were examined for the quality of drinking water in Kyiv.

Key words: problems of ecology, agricultural pollutants, the quality of drinking
waters.
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CYYACHI TPOBJIEMH EKOJIOI'Ti YKPATHU:
CLIIbCBKOI'OCIOJIAPCHKI 3ABPYTHIOBAUI I AKICTH MATHOI
BOJU M. KUEBA

Anomauin. Pozensinymo cyuachi npobdremu exonocii Yxkpainu. Binvw demanvHo
PO32ISAHYMO NpoOIeMY «BNIUE CLIbCbKO20 20CHO0ApPCMBA HA SIKICMb NIO3eMHUX
600». B 1998-2002 pp. npogedeni 00CaiodceH s Memodom 2az080i xpomamozpaii,
163 ananizu niozeMHux 600 000OHOCHO20 20PU3OHMY CEHOMAHCLKUX GIOKIAOEHb I
B8000HOCHO20 20PU30HMY OPCbKUX 6i0K1adeHs M. Kuesa Ha emicm cmitikux
xnopopeaniunux necmuyudie (XOII): /[T ma tioco memabonimis, I' X[{I" ma tioco
i30mepis, anvOpumy, cenmaxiopy ma @mopemiwyrouoeo necmuyudy (@II) —
mpe@nany. Y 600i 6000HOCHO20 20pU3OHMY CEHOMAMCLKUX GIOKIAOEHb |
B6000HOCHO20 20PU3OHMY T0PCLKUX GIOKNIAOeHb cepedHi konyewmpayii T
snaxoosmocsa na pieni 10° me/om®. 3a mawwmu pospaxynxamu na 2024 pix
xonyenmpayis JT y numnux niozemuux 6ooax m. Kueea smenwunace na 2-3
nopsAoKU, 8 3ANEHCHOCMI 8i0 NpupoOHuUx ymos. Lle ceiduumv npo me, wo HOBUX
Haoxooxcenv JAT 0o npupoonux exocucmem He OY10, a4 pempoCneKmugHe
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3aOpYOHeHHs NOCIMYNOBO SHUNCYEMBCA. AKMYANbHOIO 3AIUMAEMBbCA He0OXIOHicCMb
npoeeoenHs: (PYHOAMEHMANbHUX OOCHIONCEHb U000 6CMAHOBNICHHS KOHYEHMPayiil
HOBUX necmuyudis y nio3eMHUX 800ax, po3podieHHs Kpumepiie oyinKu Hebe3nexu
CRIBHOI npucymunocmi necmuyuoié pisHUX Kiacié XiMiuHUx CROIYK Y NUMHUX 800aX
ma iHwux npupoonux o6'ekmax. ¥ 2023-2024 pp. oocniosceno 58 ceeporosun ma
sakicmv numnoi 6oou m. Kuesa.

Knrouosi cnosa: npobiemu exonocii, cinbcbko20cnodapcoki 3a0pyonI08ayi, AKicmy
RUMHOI 8OOU.
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Beryn

OjHI€I0 3 aKTyadbHUX MPOOJIEM CYYaCHOCTI € mpoOdiieMa 3a0e3NeueHHs HaceIeHHS
VYkpaiHu SKICHOIO THTHOIO BOJOK. BpaxoBylouM HE3alOBUIbHY SIKICTh BOAW B
MMOBEPXHEBHUX JDKEpeNiaX, 3HaYyHI BHUTPATH Ha I OYMINEHHS Ta HEMOXXIHMBICTh
e()eKTHBHOTO 3aXHCTY BiJl TEXHOT€HHHX Ta CLILCHKOTOCIOAPCHKUX 3a0py/THIOBAUIB,
CTpATEeTivHOTO 3HAYCHHS HaOYBAIOTh MOUIYKH T4 BUKOPHCTAHHS MPICHUX MiIA3EMHUX
Bo 1t ToTped HaceneHH. [lounnatoun 3 1960-x pokiB, mpobdiaemMaM 3aXHIEeHOCTI Ta
YPa3IHMBOCTI TiI36MHUX BOJI BiJI aHTPOIIOTEHHUX 3a0pYyHIOBAUiB (BaXKKUX METAIIB,
MIECTUIUIIB, PAIIOHYKITIJIIB) IPUAUISETHCS OCOOJIMBA yBara.
Exomnoriuni npo6iemu Ykpainu [5]:

1) 3a0pyaHEHHS MUTHOI BOJOMPOBIIHOI BOIM;

2) 3abpyaHeHHS aTMOC(hepH, 0COOIMBO B MPOMHUCIOBUX PErioHax KpaiHwu;

3) 3HUILCHHS 3eMENIBHUX PECYpCiB (Aerpaailis 4OpHO3eMiB YKpaiHu);

4) 3HUIIEHHS 3¢JICHUX Haca/DKEHb (BUPYOKa JIiCiB);

5) 3abpyaHeHHs BOJHHX pecypciB (akBaropii YopHOro Mopsi, MOBEPXHEBI

BOJN);

6) medinuT TUTHOT BOJM;

7) BIUIMB TipHUYOBHI00YBHOT TPOMHUCIOBOCTI Ha TOBKILIS [4];

8) HadroximiyHe 3a0pyTHEHHS JOBKULIA (ITi13eMHI BOJH, IPYHTH);

9) BmmB AEC i mnianpueMcTB ypaHOBHIOOYBHOI Ta ypaHOIEepepoOHOi

MTPOMUCIIOBOCTI Ha JIOBKIJUIS;

10) BMIMB CiTBCHKOTO TOCIIOAAPCTBA HA SKICTh IMTiI3EMHUX BOJI;

11) BmIMB BifiCBKOBO-ITPOMHCIOBOTO KOMILJIEKCY Ha TIPUPOTHE CEPEAOBHIIIE;

12) exomun BHacinok Pociiickko-Ykpaincekoi Bitiau 2014-2024 pokis (miapus

KaxoBcekoi I'EC, 3HMIIEHHS 3allOBiIHUX TEPUTOPIH, JiciB, MiHyBaHHS
CIJIbCBKOTOCIIOIAPCHKUX YTiflb Ta 1HIIIE).

B pesynbrari BiliHM Ha JloHOAaci HEKOHTPOJILOBAHUMH 3AITUIIWINACST OIU3BKO
4500 moteHuiitHO Hebe3meuHMX NpoMHUcIoBUX 00'ekTiB. 3 2014 mo 2017 pik Ha
MiANPUEMCTBAX periony 3adikcyBaiu noHa 500 BUIIaKiB TOPYIIEHb Ta aBapiitHAX
CUTYyallll, YaCTHHA SKHUX IOB'13aHa 3 HEOE3MEKO IS JIIOACH Ta HABKOJHUIIHBOTO
cepenosuma [5].

[lix gac ©0iB HEOTHOPA30BO YIIKOHKYBAJIUCS CHUCTEMH BOJOBIIBEACHHS B
[IaxTax, MIATOIUICHHS SKUX MPU3BOJUTH JI0 3a0pyIHEHHS WiJ3eMHUX Ta
MOBEPXHEBUX BOJA 3ali30M, XJIOpUAAMH, Cyib(aTamu, iHIIMMH MiHEPaIbHUMH
COJSIMM Ta BaXKUMM METalaMH. 3a CIOBaMH €KOJIOTiB, BiifHa MOIIKOAWIA BCi Oe3
BHHSITKY KOMITOHEHTH HaBKOJIMITHBOTO CEPEIOBHINA. 3a0pyIHEHO IMOBITPS, BOIA,
TTOIIKO/KEHO 3HAYHI IIONII 3€MITi, 3HHUINCHO POCIWHHU, 30KpeMa Ha 3aIlOBiIHHIX
Teputopisx. 3amiHoBaHO Omu3bko 30% TepuTopii Ykpainu. Benuky mxoay npupoai
3aBJAIOTh MTOXKEXKI1, KIJIBKICTh AKHUX 301IbIIHIIACE.
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[IutHa Boma B YKpaiHi Bke CKOPO MOXKe cTaTh AediruToM. My 3HaX0IUMOCS Ha
32-my micui cepen 40 3a 3a0e3MEUEHICTIO TUTHOO BOJIOKO B €BPOITi Ta BXOAUMO JI0
CIHCKY KpaiH, SIKUM 3arpoKye HecTaua BOJHHUX PECYpCiB. A 3TiJHO 3 pe3yJbTaTaMu
nociimpkeHHs, nmposeaeHoro y 2019 pormi Ha 3amosneHHst CBiTOBOTO (hiHAHCOBOTO
0aHKYy, 3a KIJTBKICTIO MUTHOI BOJY Ha AyIIy HAceIeHHs Y KpaiHa mocina 125-Te micie
cepen 180 kpain [5].

B 1miit pobGoTi posrmsHeMo MpoOieMy BIUIMBY CUIBCBKOTO TOCIIOAApPCTBA Ha
AKICTh mmim3eMHuXx Bojx (Ha mpukiami M. Kuesa) [3]. Hama poGora «BwmicT
3QJIMITKOBUX KITBKOCTEH MECTUIMAIB Y MiJ3¢€MHHX BOJAX Ta IHIIUX 0O0'€KTax
MPHUPOTHOTO CEPEIOBUINA OKPEMHUX PerioHiB Ykpaium» [3] mpoaoskuia HaMpsIMOK
3 Oioreoximii, po3moyaTHii BUAATHAM YYEHHM, MHCIUTENIEM Ta TPOMaISHIHOM
B.I. Bepraacekum.

@DakTHYHUNA MaTepiaj Ta MeTOI0JIOTif JOCTIIKEeHb

Y 1998 p. Hamu MeTogoM razoBoi xpomarorpadii Oynm mpoBeneHi MOCIiHKEeHHS
migzeMHUX Box M. KueBa Ha BMIcCT cTilfikux xiopopraniyaux mnectuiunais (XOIT):
JJT Ta #oro mera6omitie, [ XII[" Ta #oro izoMepiB, albpIpHHY, FENTaxjIoOpy Ta
¢dropemimtytodoro nectunuy (OII) — tpedany.

Y M. Kuesi Oy1mo Bifibpano 8§ mpob Bo 11 BOJIOHOCHOTO TOPU30HTY CEHOMAaHCHKHUX
BIJIKJIQJICHB 1 5 mpo0 BOJM BOJOHOCHOTO FOPU30HTY IOPCHKUX BiAKIaACHb. Y BOII
BOJIOHOCHOTO TOPH30HTY CEHOMAaHCBKMX BifgkiageHb (Tabn. 1) cepemni
xonnentpamii Y JIJIT 3Haxomsatees Ha piai 3.5-10%; STXII npucytHs y
koHueHTpanii 2.3-10° mr/mve,

Tabmums 1. BMicT mecTHUmiB y TiI3eMHHUX BOJAaX BOJOHOCHOTO TOPHU30HTY
CEHOMaHCHKHUX Binkianenb M. Kuepa, Mr/om®

Ne | Micue Bigbopy SHAAT YI'XUI | Ampapun |[enraxmop | Tpedman
/n | Paiion M. Kuesa

1 Crepn.212 O60s10Hb 2410% |5810° | H.o. H.o. H.o.

2 Caepmin.358 Tpoenmua | 1.2:10% 3.310* H.o. H.o. H.o.

3 Caepain.221 O6onoHs 1.110°% 1.6:10° H.o. 6.210° 3.7108
4 Caepan.9 Jlecusancokuii | 5.4:10°° 3.410° H.o. 9.210° 3.710°®
5 Ceepmn.41 Meuepcernii | 1.0510° | 2:10° H.o. H.o. H.o.

6 Caepi.59 Husku H.o. 110° 3107 H.o. H.o.

7 Ceepmn.170 5.710°% 3.6110° 6:10® 110° H.o.

8 Ceepmn.3 Jlecnsncekumii | 1.810° | 410° H.o. H.o. H.o.

9 Cepenns konnentpanis | 3.510° | 2.310° 7.8107 | 2110° 910°

Y Boai BOJIOHOCHOTO TOPU30HTY IOPCHKUX BiAKIaneHb (Tabi. 2) cepenHi
konueHTpaiii /1T 3Haxonsarecs Ha piHi 7.9:107; I X" MicTSITbCS B KOHIIEHTPAIIIT
2.310° mr/mm.

3a HammMu po3paxyHkamu Ha 2024 pik koHueHTpauis AT y nuTHUX mia3eMHIX
Boaax M. KueBa 3MeHImmace Ha 2-3 IOPSAKY, B 3JICKHOCTI BiJl IPUPOAHUX YMOB.
Ile cBigunuTh Mpo Te, MO HOBUX HaaxomkeHb /[T 10 mpupomHuX eKoCHUCTEM He
0yJ10, a peTPOCIIEKTHBHE 3a0pyAHEHHS TIOCTYIIOBO 3HIKY€ETHCSI.
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Tabmumsg 2. BMiCT mecTHIUAiIB y MiA3€MHHUX BOJaX BOJOHOCHOTO TOPHU3OHTY
I0pCHKUX Bimknanensb M. Kuesa, mr/nm®

Ne | Micue Binbopy SIAT >IXUr Anpapun | Ientaxnop | Tpedunan

n/n_ | paiion M. Kuepa

1 Crepni.359 1.610° 5.910° H.o. H.o. H.o.
ByJ1. Jlpaiizepa

2 Crepai.72 3.110% 8.810° H.o. H.o. H.o.
[Inowa Ilepemoru

3 Ceepmn.193 6.910° 2.1'10° H.o. 7.910° 3.7108
O00110HB

4 Ceepai.10 9107 1.510° 6107 H.o H.o.

5 Caepmn.349 3.6:107 1.410°% H.o. H.o. H.o.
Tpoemuna

6 Cepennst 7.910° 2.310° 1107 1.510°% 710°
KOHIICHTPAIIis

Pesynbratu posmmperoro nociimkeHHs 150 cBepIIOBUH SKOCTI apTe3iaHChKOT
MMTHOI BOJM B CUCTEMi OFOBETHOTO BopomnoctayanHs M. Kuesa [1], mpoBeneHoOro B
1999-2002 pp., nokazanu, mo Boaa 3 rauduHu 90-193 M BOJOHOCHOTO TOPU3OHTY
CCHOMAaHCBHKHUX BifkiaaeHb (93 OroBeTH), BoAa 3 inbOuHHu 256-337 M BOJOHOCHOTO
TOPU30HTY IOPCHKUX BifkmaneHb (26 OroBeTiB), Boma 3MilllaHA — BOJOHOCHUX
TOPU30HTIB CEHOMAaHCHKHX Ta IOPCBHKUX BiakmaneHs (31 OroBer), Bojga NHTHA
BojonposinHa M. Kuesa mictars y-I'XLIT na pisai 10 mr/am®, renraxnop Ha pisHi
10 mr/am®, anpapun — 10° mr/amé, AT, JJIE, JJIJ] Ha pisai 10° mr/am3, mo
amwxae I'JIK (CanlliH 2.1.4.559-96) mo > JJIT na 2 mopsaxu; I' XL Ha 5 nopsakis
Hwxue I'JIK; renraxiop Ha 4 nopaaku Hwkde I'JIK; anbapuH Ha 2 MOPSIKYA HIOKUYE
I'J1K.

Cepenni 3HaUSHHS TIOKA3HUKIB SKOCTI TIPOO Mi3eMHUX BOJI, BimiOpanux y 2023-
2024 pokax B M. Kuesi, HaBesieHi B Tabu. 3 [2].

Tabmurs 3. CepenHi 3HaUCHHSI TOKA3HUKIB SIKOCTI P00 MiA36MHUX BOJ, BiIiOpaHux
y 2023-2024 pokax B M. Kuesi (58 cBepiioBuH)

HopmartuBHe 3Hau€HHS IOKA3HUKA M. Kuis
sriguo 3 JICan ITIH 2.2.4-171-10

3amax, 0anu <2 0.00
MyTHiCTB, MI/aM? <0.58 0.9
Komnbsopogicts, Tpajn <20 10
TBepaicTh 3araibHa MT-eKB/IM> <7 8.7
Cyxwuit 3amuiok, Mr/am* <1000 575
3aii30 3araiabHe, MI/om3 <02 0.1
Hitparu, mr/am? < 50 18
Xnopumau, Mr/om? < 250 53
Maprasueis Mr/am? < 0.05 0.01
[TepmaHTraHaTHa OKHCITIOBaHICTh, MI/IM? <5 1.3
dropunu, mr/om? <1.5 1.3
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[loka3HWKM MYTHOCTI 1 TBEPAOCTI 3araibHOI TEPEBHUIIYIOTh HOPMATHBHE
3HaYeHH MMoka3Huka 3riguo 3 J|CanlllH 2.2.4-171-10.

[HIII MOKa3HUKY HE MEPEBUINYIOTh HOPMATUBHE 3HAYCHHS MOKa3HUKA 3TiTHO 3
JCanllIH 2.2.4-171-10.

BucHoBku

3HIKEHHS piBHA 3a0pyAHEHHS MiA3€MHHUX BOJ| XJIOPOPTaHIYHWMH TECTHITUIAMH,
IO CHOCTEPIraeThCsi, >KOTHOI0 MIpOl0 HE 3MCEHIIYE AaKTyaJbHOCTI 3aBIaHHA
MPOBEICHHSI CUCTEMAaTUYHUX CHOCTEPEKEHb 38 BMICTOM MECTHLUAIB y MiA3EMHUX
BOJAaX TOCHOAAPCHKO-TIUTHOTO Ta KyJIBTYPHO-TIOOYTOBOTO BOJOKOPHCTYBAHHS.
[loBuHHA AiSITM HaNaro/yKeHa CHUCTEMa IPOBEACHHS EKOJOTIYHOI eKCIEepTU3H
TEPUTOPiH 3 METOI0 YCyHEHHS a00 3MCHIICHHS! HETATUBHOTO BIUIMBY MECTUIIHIIB,
ACOPTHMEHTH Ta HOPMH BHUTPAaTH SKUX MOXYTb 3MIHIOBATHCS. AKTYaJbHOIO
3aJUIIAE€THCS HEOOXIAHICT, TPOBEACHHA (yHIAMEHTaIbHUX JJOCHIHKEHb II0I0
BCTaHOBJICHHSI KOHIICHTPAIiil HOBUX MECTHILIU/IB y MiA36MHUX BOJIaX, pO3pO0IeHHs
KpUTEpIiiB OIIHKK HEOE3MEeKH CIUIFHOI MPHUCYTHOCTI MECTHIHIIB PI3HUX KJaciB
XIMIYHHX CIIONYK Y TUTHHUX BOJaX Ta IHITUX MPHUPOJHUX 00'€EKTaX.

B xoHTekcTi TpuBarO4oi BiHM, MOHITOPHHI SKOCTI BOIU HaOyBae 0coOIMBOI
BaknuBocCTi [2]. BiiiHa MOKe MPHU3BECTH 0 3a0pyIHEHHS BOJHUX PECYPCIB uepes
OoiioBi mii, pyliHyBaHHS 1HQPACTPYKTYpH Ta MOXKIUBI BUKHIA B HABKOJHIITHE
Cepe/IOBHIIE XiMIYHUX pedoBHH. Lle cTaBUTh il 3arpo3y AOCTYM JO YHCTOI MUTHOI
BOJH JUISI MUIBHOHIB JIOIEH.
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