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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.
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INFLUENCE OF THE HYDROGEOLOGICAL MODE OF OPERATION ON
THE CHARACTER OF COLLATING OF THE FILTER AND THE FILTER

ZONE OF SEASONAL WELLS

Tumlert Valeriy Arturovich — Candidate of Technical Sciences, Leading Researcher of the Department
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Abstract. The regularities influence of the hydrogeological mode of operation on the
nature of filter colmatation and near-filter zone of wells for watering pastures and of the
change in the pressure loss gradient in the thickness of the near-filter zone in time have
been studied. It is shown that the decrease in the flow rate of water wells is due to various
types of clogging of filters and near-filter zones and depends on the operating mode of
the wells. It has been established that the predominant influence on the decrease in the
flow rate of water wells for watering pastures is exerted by the processes of mechanical
clogging of their filters and near-filter zones, which are the result of suffusion of the
water-bearing soil with the blocking of the filter inlets and filling the pores of the gravel
bed, which is facilitated by the uneven operation of the wells. The size of the bridging
zone does not exceed 100 mm, and silt, clay and sand particles with a particle size of
less than 1 mm are bridging. And consequently, the methods of restoring the flow rate
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of water wells for watering pastures should be aimed at eliminating the consequences of
mechanical colmatation of the water intake part.

Key words: watering pastures, groundwater, water well, filter and near-filter zone of
the well, debit reduction, mechanical and chemical clogging, debit recovery
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AHHOTanus. [MAPOTeONOTHsIIBIK KYMBIC PEKUMIiHIH CY3TiHIH OiTely cumaTbiHa
XKOHE KaWbUTBIMAAPIBI Cyapyfa apHalIraH YHFbIMAJapIblH CY3Tire >KakplH aiiMarbiHa
ocepi KoHE YaKbIT OOWBIHINIA CY3Tire akblH alMaKThIH KaJbIHIBIFBIHAAFbI KBICBIM
KOFAITy TpaJueHTIHIH e3repy 3aHAbUIbIKTapbl 3eprrenni. Cy yHFbIMallapbIHBIH
NeOUTiIHIH TOMEHIEYi CY3TiIepHiH >KE€HE Cy3rire >KakblH alMakTapIblH OiTenyiHiH
OpTYpHi TypiepiMeH OaillaHBICTHI JKOHE BIHFBIBIMATAPABIH JKYMBIC PEXUMIHE
0aiiIaHBICTBI €KeH1 KepceTuireH. biteny alimarbiabiy enmemi 100 MM-eH acmaipl,
an Jaii, ca3 oHe kyMm Oemmiekrepi 1 MM-IieH a3 Memepjeri OenmekTep OiTenyre
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anpin  keneai. KypwuiblcTeiH Oenrinmi Oip ToKTaymapbl Oap cyapy IYHKTTEpiHOETi
BIHFBIMAaJIapAbl, COHIAN-aK Cyapy jKoHE TiK APEHaXIbIK bIHFbIMAJIAPAbI Maii1aaanyabIH
MayChIMJIBIIBIFBIMEH cUMaTTanartelH Ka3akcTaHnarbl Kyprak skalbUuIbIMIAapAbl Tapary
JXKeliciHiH Oap OONybl XarJalbIHAa OJNIApIbIH J>KYMBICHI acipece cy3ri aiimarbiHaa
Cyapy JKoHE TiK JPEHaKABIK BIHFBIMAJapAbl MaijajdaHyAblH MayChIMIBUIBIFBIMEH
cunarranaasl. Cy3ri MEH cy3rire jkakblH aiMakTbIH OiTENy CHMAThIH aHBIKTAy YIIiH
CYIBI IIYIBIH OPTYPII peKUMICPIHAE OCHI alfMaKTaFbl KBICHIM JKOFAITY TPaJANCHTIHIH
e3repy epeKInenikTepi 3epTrenai. KpIChIM KOFalTy TpaueHTiHIH KapKbIHIBI KaJIblHa
KeJyi Cybl aJTy/IbIH TYPaKChI3 PeXUMIHE KYPEei, al OIpKeJIKi pexXuMIe e3repic cysrire
JKaKbIH alMaKThIE OYKiJ KabIHIBIFbI OOMBIHIIA TYpaKTaHa bl Cy/Ibl ay/IbIH TYPAKChI3
pexumiane 70 MM KaJbIHIBIKTAFbl KHBIPIIIBIK TaC TOCSHIMTIHIE )KOHE ipreyiec aiiMakTa
KOHIBIPFBI 20 KYH )KYMBIC iCTETeHHEH KeHiH TOMBIPAKTHIH MEXaHUKAIBIK KYpPaMbl YIIKSH
reTeporeHainikke ue. by roneipak OenmeKTepiHiH THFBI3AANYbIHA, CY OTKI3MIUTIrHIH
ToMeHeyiHe okeneai. CynblH OipKaJbINTHl KO3FAIBICH Ke31HIEe Cy KOMMAachlHaH yCakK,
OeJIIIeKTepIl MIbIFapy MPOIEC aTapiIbIKTal dJICIpei/ i, OYJ1 Kepi cy3ri 3aHbI OOWbIHIIIA
Cy3rire *akbIH aifMakTa KyM TYHIpITIKTEPiHIH TONTACTHIPHUTYBIMEH OaliTaHBICTHI.

Tyiiin ce3mep: ruAporeoyorus, reoyorusi, KEp acThl CyJaaphl, CY3Tire >KaKblH
aiiMaFbl, MEXaHUKAJBIK KOHE XHUMUSUIBIK OiTeNy, Cyabl ally pesKUMIEpi, CYy apbIHHBIH
IPaIUCHTIHIH YKOFaIYBhI.
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AnHotammusa.  VcciemoBaHbl — BIMSHHE  THUAPOTEOJOTHYECKOTO  peknuMa
SKCIUTyaTallii Ha XapakTep KoJIbMaTaluu GIIETpa U MPUQPIIETPOBON 30HBI CKBAXKHH,
00BOMHEHHSI TACTOWI M 3aKOHOMEPHOCTH W3MEHEHHs TPaJNeHTa IOTepH Harmopa
B Tonmie Tpu(UIBTPOBOI 30HBI BO BpeMmeHH. [lokazaHo, 4TOo yMmeHbIIEHHEe AeOuTa
BOZI03200PHBIX CKBaXHH O0YCIIOBIEHO Pa3MUYHBIMH BHIAMH KOIbMaTaluu (HIETPOB
1 pu(UIBTPOBEIX 30H U 3aBUCUT OT JKCIUTYaTallHOHHOTO PeXMMa pabOThl CKBAKHH.
Pasmep 3akonbpMaTupoBaHHON 30HBI He mpeBblmaeT 100 MM, a KOJIbMaTHPYHOIIMMU
SIBIISIFOTCS TTBLIIEBATHIE, TUHUCTHIE U TIeCUaHble YaCTHIIBI KpymHOCTHI0 MeHee 1 mwm. [Ipn
CIIOKHBIIICHCS CETH pacIipoCTpaHEeHUS apUIHBIX macTOum Kasaxcrana, OTInJaroIencst
CE30HHOCTHIO HCIONB30BAHMUSA CKBAKWH HAa BOJOIOMHBIX IMyHKTaX C OMNpEAeTIeHHBIMHU
MIPOCTOSIMU COOPYKEHHH, KaK M CKBaOKMHAX OPOIIEHHS W BEPTUKAIHHOTO ApEHaka, B
3HAYUTEITHHON MEpe YCIOXKHSACTCS COXpaHEHHE yCTOMYHUBOTO PEKMUMA HX IKCILTyaTallnH,
0CO0eHHO TPUGUIBTPOBOH 30HBL. C IENbI0 YCTAaHOBJICHHUS XapakTepa KOJbMaTalluh
¢uneTpa W NPUUIBETPOBON 30HBI OBUTM HCCIICAOBAHBI OCOOCHHOCTH HW3MEHCHMS
rpaJiieHTa TOTEpH Harmopa B YKa3aHHOH 30HE MPH Pa3iIHdHBIX PEXKHMax BOIOOTOODA.
YcTaHOBIIEHO, YTO WHTEHCHBHOE BOCCTAHOBIICHWE TpajiieHTa I[IOTepH Harmopa
MIPOUCXOANT TIPU HEYCTAHOBUBIIEMCS peKuMe OTOOpa BOABI, a NPU PaBHOMEPHOM
peXuMe WM3MEHEeHHe CTaOWIM3HpyeTcs MO Bced Toime mpuduinsrpoBoit 30HBI. [lpn
HEYCTAaHOBHBIIIEMCSI pexume oTOopa Boasl mociie 20 cyTok paboThl YCTaHOBKH B
TPaBUIHONW OOCHITIKE W MPUJIETAIONICH K HEW 30HE TOMIIMHOW 70 MM MeXaHHYEeCKHI
coCTaB IpyHTa 00MagaeT 60O HEOJHOPOAHOCTHIO. DTO MPUBOIUT K O0Jiee TUIOTHOM
YKJIaJIKe YacTHI[ TPYHTA, CHWKEHHIO BOJONPOHHUIIAEMOCTH. lIpm ycTraHOBHBIIEMCS
JIBVKEHUW BOZIBI TIPOIIECC BBIHOCA MENKHX YACTHIl U3 IJIACTa 3HAYMTEIHHO 3aTyXaerT,
YTO CBSI3aHO C TPYNIMPOBAHWEM 3€PEH Tecka B NMPHUQPMIBTPOBONW 30HE MO 3aKOHY
obpatHOTO (QHUITBTpA.

KuioueBble cj10Ba: THAPOTEOIOTHS, T€OJIOTUS, MTOI3EMHBIE BOIBI,
bunsTp M NpuUIBTpOBas 30HA CKBAaXXUHBI, CHIDKEHUE ae0uTa,
MEXaHMYecKasi 1 XUMUYECKasi KoJIbMaralus, pekuMbl BOI0OTOODA,
IpaJIieHT MOTEpU HANopa

Introduction

The main source of water supply for pasture areas is groundwater, the intake of
which is carried out by shaft wells and boreholes (Torehanov, 2005). During operation,
as a rule, there is a decrease in their performance. One of the main reasons for the
decrease in well flow rate is the clogging (mechanical, chemical, biological) of filters
and near-filter zones of the aquifer, which causes an increase in hydraulic resistance and
a decrease in water inflow into wells.

The process of colmatation proceeds at various stages of the operation of water
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intake structures, in various geochemical and hydro-geological conditions. As a result
of the violation of the chemical equilibrium in the reservoir, associated with the action
of a hydrodynamic disturbance in it caused by the pumping of groundwater, and its
intensity and nature change in time and space (vanBeek et al., 2017).

In some cases, all types of colmatage can occur. Establishing the prevailing influence
of one or another type of colmatation allows a more correct and reasonable approach to
the choice of a method for restoring well flow rates (Makaruch et al., 2013).

Well clogging in most cases has two natures: chemical - by deposition of iron oxides
(HFO) in the filter holes (Howsam et al., 1995); mechanical - at the interface between
the aquifer and the gravel bedding of the well filter in the form of an accumulation of
formation particles and colloids (Mc Laughlan, 2002).

Both types are easily distinguishable visually when examining a dismantled pump
with water-lifting pipes, with chemical clogging they have a red-brown coating, and
slimy biomass is present, and with mechanical clogging, the pump and pipes remain
clean (Houben et al., 2007).

When operating wells in aquifers with groundwater prone to the release of clogging
formations, one should avoid the uneven operation mode, which results in aeration of
groundwater, reliably seal the wellhead, exclude the use of airlift water lifts, check the
operation of the check valves of submersible pumps, provide for regular regeneration
wells based on the forecast of their productivity decrease (Smith et al., 2010).

With the steady movement of water, the process of removal of small particles from
the formation quickly decays (vanBeek et al., 2009). This is explained by the grouping of
sand grains in the near-filter zone according to the reverse filter law: the pores between
large sand grains are overlapped by smaller fractions (Hoon Young Jeong et al., 2018).

Research results

In the conditions of Kazakhstan, with the existing network of watering places
dispersed throughout the pastures, on unproductive pastures with a pronounced
seasonality of their use in the distant pasture system, the operation of wells for watering
is characterized by frequent withdrawal of small volumes of water, alternating with
downtime (Klimentov, 1967).

To identify the influence of the well operation mode on the nature of filter and near-
filter zone clogging, laboratory studies were carried out. On the filter unit, the water
intake part with the near-filter zone of well Ne 3027/3 was modeled, drilled in the winter
pastures of the Uyuk rural district of the Talas district of the Zhambyl region in the sands
of Muyun-Kum (Zhaparkulova et al., 2021). The sector filtration tray was loaded with
the soil of the aquifer, selected during the drilling of the well (Karmalov et al., 2011).

For 20 days, the filtration plant simulated an uneven water withdrawal regime,
typical for wells for pasture watering, and comparison, for 60 days, a uniform (stable)
water withdrawal regime. The experimental technique is corresponded to that described
(Appelo et al., 2005).

The results of observations of the dynamics of changes in the pressure loss gradient
in the soil thickness of the near-filter zone, depending on the location of the considered
points from the filter, showed (Figure 1) that an intensive increase in the pressure loss
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gradient occurs during an unsteady water withdrawal mode, and in the first 100 mm
from the filter (McCarthy et al., 1993).

At the same time, with a stable mode of water withdrawal, the change in the pressure
loss gradient occurs evenly throughout the entire thickness of the filter zone, and
even after 60 days of operation of the installation, it does not differ much from the
corresponding changes that occurred during an unsteady mode of water withdrawal, but
after 20 days of operation (Kretzschmar et al., 1999).
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1 - with an uneven mode of water withdrawal at the initial moment; 2 - the same, after 20 days; 3 - with a
uniform mode of water withdrawal at the initial moment;
4 - the same, after 60 days.

Fig. 1 - Dynamics of change in the pressure loss gradient in the thickness of the soil of the prefilter zone

These changes in the pressure loss gradient are explained by changes, both in
quantitative and qualitative terms, in the soils of the near-filter zone, which were the
result of the corresponding water withdrawal regimes. This is seen on the graph of the
distribution of the mechanical composition of the soil in the thickness of the filter zone
(Figure 2). Thus, under a stable water withdrawal mode, the gravel bedding of the filter
with a thickness of 30 mm and consisting of gravel particles with a diameter of 5—7 mm
received soil fractions of the near-filter zone of different sizes: from 1 % (soil fraction
with a particle size of 0.25 mm) to 4 % (soil fraction with a particle size of 0.5—-1 mm)
(Karmalov et al., 2011). And as can be seen from the graph, this volume of soil was
taken out of the adjacent zone with a thickness of 70 mm. In the rest of the filter zone,
the distribution of individual soil fractions remains constant (van Beek et al., 2010).

Inthe unsteady mode of water withdrawal, after 20 days of operation of the installation,
the gravel bed received soil fractions of the near-filter zone of different sizes: from 5
% (soil fraction with a particle size of 2-3 mm) to 13 % (soil fraction with a particle
size of 0.5—1 mm) (Karmalov et al., 2011). It is difficult to establish the exact boundary
of the removal of this soil, since it can be seen from the graph that soil movements
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occur throughout the thickness of the filter zone: some fractions are removed, others
are introduced. However, the greatest changes in the fractional composition of the soil
occur adjacent to the backfill thick zone in the 70 mm (Ustabaev et al., 2022).

Thus, in the unsteady mode of water withdrawal after 20 days of operation of the
unit in the gravel pack and the adjacent zone with a thickness of 70 mm, the mechanical
composition of the soil has a large heterogeneity, which contributes to a more dense
packing of soil particles in this zone, a decrease in its water permeability and, as
consequently, an intensive increase in the head loss gradient (Scientific substantiation
of the pasture watering system based on GIS technologies for the intensification of

distant pastures, 2017).
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a) with an uneven water withdrawal mode after 20 days of operation;
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1 - soil fractions with a particle size of 0.25 mm; 2- fractions of soil with a particle size of 0.25-0.5
mm; 3 - soil fractions with a fineness of 0.5-1 mm; 4 - soil fractions with a particle size of 1-2 mm; 5 - soil
fractions with a particle size of 2-3 mm; 6 - soil fractions with a particle size of 3-5 mm.

b)  with a uniform water withdrawal mode after 60 days of operation

Fig. 2 - Distribution of the mechanical composition of the soil in the thickness of the filter zone

300



ISSN 2224-5278 3.2023

When opening the filtration trays, it was found that with unsteady filtration, over
time, the pores of the gravel bed are filled and the inlets of the mesh are blocked by
sandy and dusty particles of the water-bearing soil with their gradual compaction and
hardening (Makaruch et al., 2013). This is clearly seen from the graph of the mechanical
composition of the soils of the near-filter zone in this mode (Figure 3).

LYY

1 - at a distance of 0-30 mm from the filter; 2 - at a distance of 30-50 mm from the filter;
3- at a distance of 50-70 mm from the filter; 4 - at a distance of 70-100 mm from the filter; 5- at a
distance of 100-200 mm from the filter; 6 - at a distance of 200-300 mm from the filter; 7 - soil before
work

Fig. 3 - Curves of the mechanical composition of soils in the filter zone with an uneven water
withdrawal mode after 20 days of operation

The curve of the mechanical composition of the soil of the gravel bed approached the
curves of the mechanical composition of the soil of the filter zone. In turn, the last curves
have a noticeable separation from each other horizontally (Scientific substantiation of
the pasture watering system based on GIS technologies for the intensification of distant
pastures, 2017).

With steady filtration after 60 days of operation of the unit, the curve of the
mechanical composition of the soil of the gravel pack lies much lower than the curves
of the mechanical composition of the soil of the near-filter zone (Figure 4), and the latter
curves have slight differences from each other (Mc Carthy et al., 1993). This indicates
that the gravel packing is less saturated with fractions of the soil of the filter zone than
in the first case, and the soil of the filter zone itself has little qualitative change (Mc
Laughlan, 2002).

Confirmation of this conclusion is the comparison of the coefficient of heterogeneity
of the gravel pack after the corresponding water withdrawal modes. So after uneven
water withdrawal amounted to k=d, /d =19, 58 and after a uniform water intake - only
k=d,/d =4, 2 (Ustabaev et al., 2022).
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1 - at a distance of 0-30 mm from the filter; 2 - at a distance of 30-50 mm from the filter; 3- at a
distance of 50-70 mm from the filter; 4 - at a distance of 70-100 mm from the filter; 5- at a distance
of 100-200 mm from the filter; 6 - at a distance of 200-300 mm from the filter; 7- primer before work
(Karmalov et al., 2011).

Fig. 4 - Curves of the mechanical composition of soils of the near-filter zone with a uniform mode of
water withdrawal after 60 days of operation.

With the steady movement of water, the process of removal of small particles from
the formation quickly decays. This is explained by the grouping of sand grains in the
near-filter zone according to the reverse filter law: the pores between large sand grains
are overlapped by smaller fractions (Kretzschmar et al., 1999).

An analysis of the results of studying the mechanical composition of the soil of
the gravel pack and the filter zone, as well as a visual inspection of the state of the
gravel pack after opening the filtration trays showed that during unsteady filtration, the
formation of stable arches does not occur, but the mechanical movement of soil particles
of the filter zone is observed and they fill the pores of the gravel pack. At the same time,
with stable water withdrawal, stable summaries are formed for a long time, and gravel
packing accumulates particles of water-bearing soil slowly (Ustabaev et al., 2022).

However, in this mode of filtration, sediment has accumulated on the frame and in
the space between the frame and the filter shell made of galloon mesh, covering part of
the filter surface. On drying, the precipitate crumbled into brown dust (Mc Laughlan
R., 2002). With transient filtration, no such phenomena were observed, that is, it can
be assumed that self-cleaning occurred, which was facilitated by the filtration mode
(Klimentov, 1967). In the first case, the adhesion force of the sediment to the framework
elements is many times greater than the force of the filtration flow, and self-purification
practically does not occur.

Conclusions

Frequent changes in the mode of water withdrawal from wells under typical
conditions of watering pastures and irrigated lands intensify the processes of mechanical
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colmatation, which are the result of suffusion of the water-bearing soil with the blocking
of the filter inlets and filling the pores of the gravel backfill. The size of the bridging
zone does not exceed 100 mm, and silt, clay, and sandy particles less than 1 mm in size
are bridging. With unsteady filtration, the formation of stable arches does not occur,
but the mechanical movement of soil particles of the near-filter zone is observed and
the pores of the gravel filling are filled with them. Stabilization of water intake for a
long time forms stable vaults, and due to this, gravel packing accumulates particles of
water-bearing soil slowly.It has been established that the predominant influence on the
decrease in the flow rate of water wells for watering pastures is exerted by the processes
of mechanical clogging of their filters and near-filter zones, which are the result of
suffusion of the water-bearing soil with the blocking of the inlet openings of the filter
and filling the pores of the gravel bed, which is facilitated by the uneven mode of water
withdrawal;

It has been established that the predominant influence on the decrease in the flow
rate of water wells for watering pastures is exerted by the processes of mechanical
clogging of their filters and near-filter zones, which are the result of suffusion of the
water-bearing soil with the blocking of the inlet openings of the filter and filling the

pores of the gravel bed, which is facilitated by the uneven mode of water withdrawal;

The size of the bridging zone does not exceed 100 mm, and silt, clay, and sandy
particles with a particle size of less than 1 mm are bridging;

Methods for restoring the flow rate of water wells for watering pastures should be
aimed at eliminating the consequences of mechanical clogging of the filter and the near-
filter zone of the well,

With a uniform water withdrawal regime for a long time, the decrease in the water
permeability of the filter and the near-filter zone is carried out mainly due to the
manifestation of chemical colmatation processes (Ustabaev et al., 2022);

When operating wells in aquifers with groundwater prone to the release of clogging
formations, one should avoid the uneven operation mode, which results in aeration of
groundwater, reliably seal the wellheads, exclude the use of airlift water lifts, check the
operation of check valves of submersible pumps, provide regular regeneration of wells
based on a forecast of a decrease in their productivity.
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