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Mapwann 1. TJAXWU YIOCKOHAJIEHHA 3AXUCTY BOIHUX
PECYPCIB HA JIEOKVIIOBAHUMX TEPUTOPIAX BIJI 3ABPYIHEHHSA TA
3ACMIYEHHS. — KBanidikariiiina HaykoBa Ipaiisi Ha MpaBax PyKOIHUCY.

Juceprartist Ha 3700y TTA HAYKOBOTO CTyIIeHs JoKTopa (pitocodii 3 ramysi 3HaHb
10 — «IIpupomunui Hayku», 3a cremiaidbHicTIO 101 — «Exonoris». — KuiBchkuii
HaIllOHAIBHUM yHIBepcuTeT OyniBHUITBA 1 apxiTekTypu, MOH VYkpainu, Kuis, 2024.

Hucepraimiiina poOoTa MNpUCBAYEHA BUPIMICHHIO HAYKOBO-TIPUKIATHOTO
3aBAaHHS IOJIO IIiJIBUILICHHS PIBHS €KOJIOT1YHOI O€3MeKHM BOJHUX PECYpCiB Ha
JICOKYTIOBAaHUX TEPUTOPIAX IIJIAXOM YIAOCKOHAJICHHS iX 3aXUCTY BiJ 3a0pyJHEHHS Ta
3aCMIYECHHS 32 PaxyHOK 3aCTOCYBaHHS MICIIEBUX MPUPOJHUX IIMHUCTHX MaTepialiB,
TEOPETUYHOTO OOTPYHTYBaHHS 3aCTOCYBAHHS JAPCHAXKHUX 3aXHMCHUX CIOpYA Ta
ABTOMATH30BAHOI CHUCTEMH BIJIOKPEMJICHHSI MEXaHIYHUX 3acCMIY€Hb 3 BOJHOL
€KOCHCTEMHU.

VY nocniakeHH1 Ha OCHOBI aHaJli3y MOHITOPUHTOBHX JOCTIKEHb JOBEJIEHO, 1110
SKICTh TIOBEPXHEBUX Ta MiJ3€MHHUX BOJ Ha TEPUTOpPIi JEp>KaBU 3a3HAE€ 3HAYHOTO
MOTIPIIEHHST 1 HE BIJMOBIJAE ICHYIOYMM HOPMATUBHUM JOKYMEHTaM, BHACIIJIOK
3pyWHYBaHHS Ta 3aTOIUICHHS BOJOTOCHOJAPCHKUX CHOpyA. B manomy mocmimkeHHI
MOKa3aHO TOTIpIIeHHSI e()EeKTUBHOCTI poOOTH MPOTHU(IIBTPALINHOTO OOIHUITFOBAHHS
MaricTpajJbHOTO KaHAy Ha MpukiIai [HryJIenpKoi 3polryBaibHOI CHCTEMU BHACIIIOK
BOEHHUX [IIi, @ TAKOXX TPUBAJIOI eKCIUTyaralii cucreMu. Po3paxyHkosi gaHi 3a 2020
PIK 32 HOPMAaTHBHOIO METOJIMKOIO CBIYaTh, ITIO0 CepeHI MUTOMI (IIbTpaIliitHi BTpaTH
yepe3 3MOYEHMH IEepPUMETP HEOOIMILOBAHOTO KaHany cTaHoBiaTh 0,116 M3/moly
31 M.

3a3HaueHl MUTaHHS MOTPEOYIOTh OIIHKK Ta MPOTHO3Y MOJAJIBLIOTO PO3BUTKY
Mo/ Ha TMOIIKOMKEHUX CIOPYJax, HEBIJI'€MHUMH CKJIAJOBUMHU SIKMX € PO3poOKa
MeToaoJorii  QiIbTpalifHUX PO3pPaxXyHKIB BTpaT 3a0pyaHEHOT BOAM depes
MOIIKOJKEHUN 3aXMCHUM €KpaH 3 METOK aHaji3y Mirpauii 3a0pyHeHb MiA3€MHUM
BOJIOHOCHUM TOPU30HTOM Ta MIATOIJIEHHS Ha TEPUTOPIi, IO po3risiaaeTbes. B naniit
poOOTI PO3TJSHYTI MHUTAHHA TEOPETHYHOTO OOTPYHTYBaHHS BTpaT HAmopy Ta

dbinpTparii yepe3 3aXUCHUM eKpaH JIJIs OIIHKH 1 TIPOTHO3Y MOJIAJIBIIIOT0 3a0py/IHEHHSI



MiJ3eMHUX BOJI, IO MOXYTh OYTH 3acTOCOBaHI I BHW3HAYCHHS IapaMeTpiB
(GUIBTPaLITHOTO MOTOKY 3 XBOCTOCXOBHIL, CMITTE€3BAJIUII, METIOPATUBHUX KaHAIIB.
HaBeneni migxoau 10 BH3HAYEHHS BTpaT HAIMOpPy uYepe3 €KpaHOBaHy CIOpPYAY MNpu
pI3HOTO pOAY TNOIIKOKEHHSAX 1 Ha PI3HUX CTadisaX (uibTparii BOAM 3 KaHAIB.
BuzHaueHo @QunbTpaniiiHi BTpaTh BOAM 3 MAariCTPaJbHOTO KaHaly IHrynenbkoi
3pOINIYBAJIbHOT CUCTEMU 1 30HY BIUIMBY KaHaTy MPHU MOCTYIIOBOMY BIAXOA1 BOIM MICIIs
fioro 3aToruieHHs yepe3 pyinyBanHs 1amMOu Kaxosebkoi 'EC. B nanux mociimkeHHIX
JIOBEICHO, 110 MPH BIJHOBJIEHHI pOOOTH MAariCTpajJbHOTO KaHaly Ha [HryneubKii
3pOIIYBaJIbHIN CUCTEMI 1 B IHKEHEPHUX PO3paxyHKaX JJIs OLIHKU MIrparlii 3a0py/IHEeHb
B MIiA3€MHI T'OPU30HTH Ta MPHU MOAAIBIIOMY BIJHOBJIEHHI MariCTpaJlbHOIO KaHay
MOXKHa HE MPUUMATU JIO YBard 3aXMCHY 37aTHICTh oOnuIoBaHHs. JJis mepexBaTy
G1IBTpaliitHOTO MOTOKY B JAHOMY BHUIAJAKY 3 METOIO 3aXUCTY M1J36MHOT'O TOPU30HTY
MPOMOHYETHCSI ~ 3aCTOCYBaHHS  MPUKAHAIBHOIO  JPEHAXY,  TEOPETUYHOTO
OOTrpyHTYBaHHS Cy4YaCHUX MIJAXOAIB [0 PO3PaxyHKy SIKOTO HaBEJCHO B JIaHIM
JUCEpPTallll Ha MPUKIIAJIl ICHYIOUMX Cy4YacHHUX pilieHb. [lepexomnieni apeHaxH1 BOAU
MPUKAHAIBHUM JPEHAXKEM MOXYTh OyTH BUKOpPUCTaHI Jjid MOTped IHIIUX
BOJIOCIIOKMBAYiB B JaHOMY perioHi. [[aHuil miaxia B MOJANBIIOMY CIyTYBaTUME IS
0oOrpyHTYyBaHHS BUOOPY ONTUMAIBLHOTO 3aXUCTY BIAKPUTUX KaHAJIB 3 BUKOPUCTAHHSIM
CyYacCHHUX CBITOBHX TE€XHOJIOTIH.

MoXJIUBICT  3aCTOCYBaHHS MICIIEBUX TJIMHUCTUX TIOpIA JJIA 3aXHUCTY
MOIIKO/IKEHUX JIUISTHOK KaHally PO3TJISTHYTO Ha OCHOBI JIAOOPATOPHUX JOCIHIIKEHb.
st nocmimxkeHs Oynu B3STO TPOOW MPUPOIHUX TIMHUCTHUX MaTepiaiiB 3 JBOX
ponoBuill MukonaiBcbkoi oosacti (6i1a riauHa): [lepiorpaBHeHe Ta AKTOBE, a TAKOXK
YepBOHOI MIMHM 3 Teputopii KaniBcbkoro paitony Yepkacwbkoi o6nacti. JlaboparopHi
JOCIIKEHHS BUITYYEHHS 10HIB B&KKMX METaJIIB Ha MPUKIIA]TI 10HIB M1Ji TTPOBOIUIIHCS
srinno  Metomuku  JICTY 7525 2014 wHa  miueHsiiHoMy — 00JiaJiHaHHI
(poroenexrpokonopumerp KDK-2). Meroguka ekcrnepumeHty mno iomam Cu?*
BCTAHOBJIFOE KOJIOMETPUYHI METOJIM BU3HAYEHHSI MacoBO1 KoHIeHTpalli miai Bia 0,02
10 0,5 Mr/nm® 3 peakTUBOM JieTHIIiTIOKapOaMarTy.

3acTocyBaHHS TPHUPOJHUX MaTepialiB HAa TMEPIIMX CTalisIX BITHOBJICHHS

3pOoIIyBaJIbHHUX CUCTEM Ma€ 6YTI/I e(i)CKTI/IBHI/IM piHICHHHM JJI1 4aCTKOBOI'O BUAAJICHHA



3a0pyIHEHb BXXKHUMH METajaMu 3 METOI0 HEJOMYIICHHS iX MOMaJaHHs B MiJ3€MHI
BOJIH.

BaxxnuBoro mepeBaror0 BUKOPUCTAHHS MPUPOJHUX TIIMHUCTUX TMOKIAIB € X
NOIIKUPEHICTh Y THX PerioHax YKpaiHu, siki MOTPeOyIOTh BIAHOBIECHHS 3pOITYBAIbHUX
CHUCTEM Ta 3aXMCTy MariCTpajibHHX KaHaJiB BiJ BEIMKUX (PUIbTpaliifHUX BTpaT Ta
€KOHOMIYHa JOIUIBHICTh X 3aCTOCyBaHHS TIOPIBHSHO 3 IHIIMMH MaTepiajlaMH
(HampuKIa, 6eToHHE a00 ac(alIbTOBE MOKPHUTTS), TOMY JaHUIH HAIIPSIMOK JOCIIKEHb
Mae€ 3Ha4HI HAyKOB1 Ta MPHUKJI/IHI IEPCTIEKTHBH.

ExcnepuMeHTan bl JOCHIIN 3 IVIMHOK 3 TPhOX 3a3HAUYEHUX POAOBHUI OO
COpOLIMHMX BIACTHBOCTEH MO BimHomenHo ioHiB Cu?" miATBepAUIM iX 34aTHICTB 10
3aCTOCYBAHHS B [IPOLI€CAaX OUNILICHHS BiJl 3a0pyIHEHb Y BOAHOMY CEpeIOBUILI. AHaII3
OTPUMAHUX JaHUX JIOBIB HAOUIbIy COpPOIIHY 3AaTHICTh cepel 01101 IIIMHU 3pa3KiB
3 pomosuimia llepmioTpaBHEeBEe Ta 3HAYHO BUIIY aJACOPOLINMHY 3JaTHICTH 3pPa3KiB
YEpBOHOI TJIMHU 3 pojioBHINa Yepkachbkoi 00JacTi.

JlaGopatopHi mochiKeHHsT OyJd BUKOHAHI JJIsi JBOX cTaai (uibTpamii —
KparnenpHoi Ta mianeproi. OTpuMaHl pe3yJbTaTh 3acCBIIUWIM CYTTEBE 3HIKECHHS
COpOIIHOT CIIPOMOKHOCTI TIIMHUCTOTO OOJIUIIFOBAHHS IIPH MIEPEXO/I1 KaHATY B CTAIIIO
mianepToi  (uUIbTpamii, Mo, BIANOBIAHO, OyJl0 MIATBEPIKEHO pO3paxyHKaMH
aacopOmiitHux KoHcTaHT B piBHIHHI @peiingnixa. CyTTeBe  30UIbIIEHHA
Gb1IpTpaliitHUX BJIACTUBOCTEN OOJIMITIOBAHHS 32 IOMIOMOTOI0 MPUPOJIHUX MaTepiaiiB
Ha cTaii manepToi (piIbTpanii Ha NoNepeaHIX MPOSKTHUX CTAisIX HE BPaXOBYETHCS B
JaHUM Yac, 10 3YMOBJIIOE€ HEOOXIHICTh BHECEHHsSI KOPEKTUB B BIOMYi OY/IIBEINIbHI
HOopMHU. Pe3ynbraru, siki Oyau OTpMMaHi NMpPU MPOBEACHHI JTaHOTO EKCIHEPUMEHTY
MOXYTbh OYTH HITUPOKO 3aCTOCOBAHI IPH 00JIAIITYBaHHI TPOTU(DUIBTPALIIHHUX €KPaHiB
JUTSL BIICTIMHHMKIB Ta XBOCTOCXOBHII[ PI3HOTO POAY, a TAaKOX IMPHU CaHAIll BOJHUX
00’€KTIB 3 METOIO TTONEPEHKEHHS MoNaJaHHs 3a0pyJHEHb B MiJ36MHUNA BOJOHOCHUI
TOPHU30HT.

B nucepramiiiHii  poOOTI  3amponoHOBaHa aBTOMATHU30BaHa CHCTEMa
BIJIOKPEMJICHHSI MEXaHIYHUX 3aCMIUY€Hb 3 BOJIHOI €KOCHCTEMH, IO SIBJISIE COOOIO
MeXaHIYHUN Oap’ep KOHBEEPHOTO THUIy. 3a3HAau€Ha CUCTEMa € MEPIIMM 3 TPbOX

IIyCKOBHUX KOMILIEKCIB, sIKa I03BOJISIE BAOKPEMUTH 3aCMIY€HHS 3 PIUKH 3 MIHIMAJILHOIO



KOO0 JIJIs1 EKOCUCTEMH.

3a3HaueHa cucTeMa Moxke OyTH mepmoi B cepii HACTYNMHUX IyCKOBHUX
KOMITJICKCIB:

- BUOKPEMJICHHSI MEXaHIYHUX 3aCMIYEHb;

- COPTYBaHHS, BUCYIITyBaHHS Ta M1ATOTOBKH;

- 0€3BUKHUIHOTO CITAJIFOBaHHS y 1HHOBaIIMtHOMY KoMILekci Univastum.

3anponoHoBaHa CUCTEMa, OKPIM POJIi Y 3araliIbHOMY KOMILUIEKCI TIOBOKEHHS 3
PIYKOBUMH 3aCMIYE€HHSMH, MOXKE OyTH CaMOCTIIHOIO CHCTEMOIO BUOKPEMJICHHS .

HaykoBo-TeopeTndHa iHHICTh pOOOTH TOJIATAE B HACTYITHOMY:

- po3pobIIeHO TEOPETUYHE OOrpyHTYBaHHS pPO3paxyHKIB
GiIpTpalifiHUX BTpAT BOJIU 3 MAariCTpalbHOTO KaHAIy 3 MNpUKaHATBLHUM
TpyO4acTUM JApEeHa)KeM 3 BpaxyBaHHSIM TMAJiHHS HAMoOpy Ha 3aXUCHOMY
obOmnuiroBaHH1 KaHamy. [IpukaHanpHUI ApeHaX BUKOHYE B I[bOMY BHUIIAIKY
181 ¢yHkili. [To-nepiie — 3anobirae miaTOIICHHIO TEPUTOPIi; MO-IPYyTe — €
MOJIMBICTh 3aCTOCYBAaHHSI 1HHOBALIMHMX TEXHOJIOTIH [JIsl MOBEPHEHHS
YacTUHU (UIBTPALIHHOTO CTOKY /Jii BUKOPUCTaHHS B pI3HUX Taiy3sx
BOJIOTIOCTAYaHHS PETIOHY;

- BU3HAQUEHO €KOHOMIYHY JOLUIBHICTh BiJHOBJIEHHS 3aXHCHOTO
OOJUITIOBaHHS 3 MICIIEBHX BOJAOTPUBKHUX MPUPOJHUX MaTepiaiiB Ha MiACTaBl
IIPOBEACHHS Ja00paTOPHUX JTOCHTIIKEHB MO0 COPOIMINHOI CIIPOMOXKHOCTI
INIMH B yMOBaxX KpamejabHOl (UIbTpalii Ha IOBEPXHIO BOJOHOCHOTO
TOPU30HTY Ta YMOB TANEPTOi DUILTPAIlii 117 OOTUITIOBAHHSIM;

- 3ampOTNOHOBAHO BapiaHTH MOJENIed CHCTEMHU BiJIOKPEMJICHHS
MEXaHIYHHUX 3aCMI4€Hb 3 BOAHOTO 00’ €KTY Ta €KpaHiB aJisi (UIbTpalli;

- pe3yJbTaTH JOCIHIHKeHBb MO3BOJSATH B TMOJAIBIIOMY PO3POOUTH
peKoMeHalli mo/10 e(pEeKTUBHOTO 1HXKEHEPHOTO 3aXUCTY BOJHHUX PECYpPCIB
B1J1 3a0pyTHEHHSI Ta BUCHAXKECHHSI B OKPEMO B35 TOMY PETiOHI.

Pe3ynbTaTu qucepranifHuX AOCIIKEHb OYJIM Mepeiani sl BIPOBAKEHHS Ha
nignpueMctBi TOB «ATJIAHT-BYl» y dacTuni 11010 copOLiiHUX BIACTUBOCTEH
MICIIEBUX TJIMHUCTUX MaTepialliB Ta METOIy PO3PaXyHKy TOBIIMHH TIUHUCTOTO

€KpaHy, a TaKoXX OyJlM mepeAaHi Ta pO3MISIHYTI HIOJ0 MOAANIBIIOT MOMXIUBOCTI IS



BUMPOOYBaHHSI NMPY OOJIAINITYBaHHI BIACTIMHUKA CTIYHUX BOJI HA arpOIPOMHUCIOBOMY
00’exti TOB «YkparpoinBectOym».

B KuiBchbkoMy HaI[lOHaJIbHOMY YHIBEPCHUTETI OYIIBHHUIITBA 1 apXiTEKTypH
Marepialid JOCHKEHb B YaCTHHI 3axXUCTy TEPUTOPIA BiJg MIATOIUICHHS Ta
3a0pyIHEHHS]  MIA3€MHOTO  BOJOHOCHOTO TOPHU30HTY BUKOPHUCTOBYIOTHCS B
HaBYAJILHOMY MPOIIEC] IIPH IMIJATOTOBI CTYJEHTIB, SKI HABYAIOTHCS 3a CICHIAIBHICTIO
183 «TexHomyorii 3axuMCTy HaBKOJMIIHBOTO cepeaoBumiay, 101 «Ekomorisy,
194 «'igpoTexHiyHe OyAiBHHUIITBO, BOJHA I1HXKEHEpis Ta BOJHI TEXHOJOTI» Mpu
IIPOBEJICHHI JICKIIMHUX Ta MPAaKTUYHUX 3aHATH 3 TUCHUILIIH «EKonoriuna 6e3nexay,
«30anaHcoBaHe MPUPOJAOKOPUCTYBaHHs», «OpraHizallisi MOHITOPUHTY €KOJIOTTYHOTO
CTaHy Ta PaIliOHAILHOTO BUKOPUCTAHHS BOAHUX 00’ €KTIBY, 110 JO3BOJISIE MiABUIIUTH
e(eKTUBHICTh HABYAJILHOTO IMPOIIECY Ta AKICTh BUKJIAJaHHS MaTepialy PU BUBUCHHI
BKa3aHUX IUCIIUAILIIH.

[Tin yac po3B’si3aHHS TIOCTABJICHMX 3a7a4 BUKOPUCTOBYBAIMCS HACTYIIHI
METO/AM: MaTeMaTH4HI METOAM (PUIBTPALIMHUX PO3PaXyHKIB 3 BpaXyBaHHSIM METO/IB
GUIbTpaliftHOTO OMOPY; METOJMKA BUJYYECHHS 10HIB BaXXKUX METalIB Ha MPHUKIAIl
ioHiB  wmimi  3rigpo  JAICTY 7525 2014 Ha mineHsiiiHomy — oOJagHaHHI
(poroenekrpokomopumerp KDK-2); mMomentoBaHHS B paMKaxXx TEOPETHYHOI MOJEIi
130TepM ajicopOIrii peiHpTixa.

KuarouoBi cioBa: 3a0pyaHEHHS BOJHUX pECypciB, BOJOHOCHUW TOPU3OHT,
BIIHOBJICHHSI TEPUTOPIN, (PUIbTpaLIiiHI BTPATH, KPIIUIEHHS MEIOPaTUBHOTO KaHAIY,
biapTpamiitHuil omip, MpPUKaHATBLHUN JpeHaX, MIATOIJICHHS TEPUTOPIi, 3aXUCT BiJl

3aCMIYCHHS IMOBECPXHEBHUX CKOCHCTCM.



ABSTRACT

Marshall D.I. WAYS OF IMPROVING THE PROTECTION OF WATER
BODIES IN DE-OCCUPIED TERRITORIES AGAINST POLLUTION. — Qualifying
scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in the
field of knowledge 10 - "Natural Sciences", in the specialty 101 — "Ecology”. — Kyiv
National University of Construction and Architecture, Ministry of Education and
Science of Ukraine, Kyiv, 2024.

The dissertation is devoted to the solution of the scientific and applied task of
increasing the level of ecological safety of water resources in the de-occupied
territories by improving their protection against pollution and clogging due to the use
of local natural clay materials, theoretical justification of the use of drainage protection
structures and an automated system of - separation of mechanical blockages from the
water ecosystem.

The study proved that the quality of surface and underground water on the
territory of the state is significantly deteriorating and does not meet the existing
regulatory documents, as a result of the destruction and flooding of water management
structures. This study shows the deterioration of the effectiveness of the anti-filtration
lining of the main channel on the example of the Ingulets irrigation system as a result
of military actions, as well as long-term operation of the system. Estimated data for
2020 according to the normative methodology indicate that the average specific
filtration losses due to the wetted perimeter of the unlined channel are 0.116 m? /day
from 1 m2,

The mentioned issues require an assessment and forecast of the further
development of events at the damaged structures, the integral components of which are
the development of a methodology for filtration calculations of polluted water losses
through a damaged protective screen in order to analyze the migration of pollutants
through the underground aquifer and flooding in the territory under consideration. In
this work, the issues of theoretical substantiation of head loss and filtration through a
protective screen for the assessment and forecast of further groundwater pollution,

which can be used in the future to determine the parameters of the filtration flow from



tailings dumps, landfills, and reclamation channels, are considered. Approaches to the
determination of pressure loss through a shielded structure with various types of
damage and at different stages of water filtration from channels are presented. The
filtration losses of water from the main channel of the Ingulets irrigation system and
the zone of influence of the channel during the gradual outflow of water after its
flooding due to the destruction of the Kakhovskaya HPP dam were determined. These
studies have proven that when resuming the operation of the main channel on the
Ingulets irrigation system and in engineering calculations to assess the migration of
pollutants into the underground horizons and during the subsequent restoration of the
main channel, the protective capacity of the lining can not be taken into account. In
order to intercept the filtration flow in this case, and to protect the underground horizon,
it is proposed to use a channel drainage, the theoretical justification of modern
approaches to the calculation of which is given in this dissertation on the example of
existing modern solutions. Intercepted drainage water by sewer drainage can be used
for the needs of other water consumers in this region. This approach will further serve
to justify the choice of optimal protection of open channels using modern global
technologies.

The possibility of using local clay rocks to protect damaged sections of the canal
is considered on the basis of laboratory studies. For additional research, samples of
natural clay materials were taken from two deposits of Mykolaiv region (white clay):
Pershotravnene and Aktove (White Rocks), as well as red clay from the territory of
Kaniv district of Cherkasy region. Laboratory studies on the extraction of heavy metal
ions using the example of copper ions were carried out according to the DSTU 7525
2014 methodology on licensed equipment (photoelectrocolorimeter KFK-2). The
methodology of the C ions experiment establishes colometric methods for determining
the mass concentration of copper from 0.02 to 05 mg/dm® with the
diethyldithiocarbamate reagent.

The use of natural materials in the first stages of restoration of irrigation systems
should be an effective solution for the partial removal of heavy metal pollution in order

to prevent them from entering the groundwater.



An important advantage of using natural clay deposits is their prevalence in those
regions of Ukraine that require restoration of irrigation systems and protection of main
canals from large filtration losses and the economic feasibility of their use compared
to other materials (for example, concrete or asphalt pavement), therefore this direction
of research has significant scientific and applied perspectives.

Experimental experiments with clay from the three specified deposits regarding
sorption properties in relation to Cu2+ ions confirmed their ability to be used in the
processes of cleaning pollution in the water environment. The analysis of the obtained
data proved the greatest sorption capacity among white clay samples from the
Pershotravneve deposit and significantly higher adsorption capacity of red clay
samples from the Chekrka region deposit.

Laboratory studies were performed for two stages of filtration - drip and
suspended. The obtained results showed a significant decrease in the sorption capacity
of the clay lining when the channel transitions to the stage of suspended filtration,
which, accordingly, was confirmed by the calculations of the adsorption constants in
the Freundlich equation. A significant increase in the filtration properties of cladding
with the help of natural materials at the stage of supported filtration is not taken into
account at the previous design stages, which makes it necessary to make corrections in
the departmental building regulations. The results obtained during the conduct of this
experiment can be widely applied in the installation of anti-filtration screens for
sedimentation tanks and tailings of various kinds, as well as in the rehabilitation of
water bodies in order to prevent pollution from entering the underground aquifer.

The dissertation proposed an automated system for separating mechanical debris
from the water ecosystem, which is a conveyor-type mechanical barrier. This system
Is the first of three launch complexes, which allows to separate the debris from the river
with minimal damage to the ecosystem.

This system may be the first in a series of subsequent ones

launch complexes:

- separation of mechanical blockages;

- sorting, drying and preparation;

- emission-free combustion in the Univastum innovation complex.



The proposed system, in addition to its role in the general complex of river
pollution management, can be an independent separation system.

The scientific and theoretical value of the work is as follows:

- a theoretical basis for calculating the filtration losses of water from the main
channel with a connecting tubular drainage system was developed, taking into account
the pressure drop on the protective lining of the channel. Pryka-nal drainage performs
two functions in this case. First, it prevents flooding of the territory; secondly, there is
a possibility of using innovative technologies to return part of the filtration runoff for
use in various branches of water supply in the region;

- the economic feasibility of restoring the protective lining from local water-
resistant natural materials was determined on the basis of conducting laboratory studies
on the sorption capacity of clays under conditions of drip filtration on the surface of
the aquifer and conditions of sub-percentage filtration under the lining;

- an automated system for separating mechanical debris from a water body is
proposed,;

- the research results will allow further development of recommendations for
effective engineering protection of water resources from pollution and depletion in a
particular region

The results of the dissertation research were submitted for implementation at the
"ATLANT-BUD" LLC enterprise in the part concerning the sorption properties of local
clay materials and the method of calculating the thickness of the clay screen, and were
also submitted and considered regarding the further possibility for testing when
installing a wastewater clarifier on an agro-industrial objects of LLC
"Ukragroinvestbud" (Appendix C).

At the Kyiv National University of Construction and Architecture, research
materials on the protection of territories from flooding and pollution of the
underground aquifer are used in the educational process in the preparation of students
studying in the specialty 183 "Environmental Protection Technologies",
101 "Ecology", 194 "Hydrotechnical construction, water engineering and water
technologies™ during lectures and practical classes in the disciplines "Environmental

safety", "Balanced nature management", "Organization of monitoring of the ecological



state and rational use of water bodies", which allows to increase the effectiveness of
the educational process and the quality of teaching material when studying the
specified disciplines.

The following methods were used when solving the problems: mathematical
methods of filtration calculations taking into account the methods of filtration
resistance; method of extracting heavy metal ions using the example of copper ions
according to DSTU 7525 2014 on licensed equipment (photoelectrocolorimeter
KFK-2); modeling within the framework of the Freundlich adsorption isotherm
theoretical model.

Keywords: pollution of water resources, aquifer, restoration of territories,
filtration losses, fastening of the melioration channel, filtration resistance, channel

drainage, flooding of the territory, protection against clogging of surface ecosystems.



