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Water is one of the most important components of environment and its resources are limited.
Especially safe and clean water resources are already in deficit. It’s known, that Central Asia is an
agricultural region and has only two rivers as a surface water resources, however ground waters are
enough protected and theirs resources can be one of ecologically safe source for drinking, industrial
and municipal needs. Water wells are the important part of the water supply system. Loosing of
productivity, clogging of the filters and the gravel zone issues are common in Uzbekistan and other
Central Asian countries. This article is about water well rehabilitation and some new methods and
devices for cleaning filter screens and near filter (gravel) zone.

Key words: ground waters, water wells, filters, specific and decreased yield, clogging deposits,
rehabilitation method.

A.TanmaeB
CamapkanocbKuil 0epiHcasHuti IHCImumym apximexmypu ma yuginioHozo OyoieHuymaea, Y3oexucmau
ITPOBJIEMA KOJIbMATAIIIT TA BITHOBJIEHHA BOJIO3ABIPHUX CBEP/JJIOBUH

Boma — oamH 3 HaWBaXJIHMBINIMX KOMIIOHCHTIB HaBKOJMIIHBOTO cepeloBHINA i ii pecypcu
oOMekeHi, 0co0aMBO AeDIMUTHUMH CTald pecypcu OesmeyHoi Ta uucroi Boau. Bimomo, mo
Lentpansaa A3is € CLIBCBKOTOCHOZAPCHKHM PETIOHOM 1 Ma€ JHIIe JABI DPIYKH 5K JKEpeIo
MOBEPXHEBOT BOJH, OJTHAK € TOCTAaTHHO 3aXHIEHI MiA3eMHI BOJIH, SIKi MOXKYTh CIyTyBaTH €KOJOTTYHO
0OE3MeYHNM  JDKEpEeNIOM  MUTHOrO, BUPOOHMYOTO Ta  MYHIIMIAJIBHOTO  BOA03a0€3MEUYEeHHS.
CBepIUIOBHHH € TIEPIIOI0 Ta HAWBaXKIIMBIIIOW YaCTHHOK CHCTEMHU BOA03a0e3NeueHHs. 3HIDKEHHS 1X
MPOIYKTUBHOCTI, KoJbMaTamis (PiabTpiB 1 MpuiIbTPOBOI 30HH € PO3MOBCIOHKEHOI0 MPOOIEMOI0 B
V30ekucTaHi Ta IHIIMX LEHTPAIbHO-a31aTChKHUX JepxkaBax. JlaHa cTaTTs mpucBsdeHa oOpoOui Ta
BITHOBJICHHIO CBEp/JIOBHH, a TAKOX JESIKUM HOBUM METOJaM OOpOOKHM Ta MPHUCTPOSIM IJIsI OUHCTKH
¢inpTpiB Ta nprdinbTPoBOi (rpaBiiHOT) 30HH CBEPJIOBHUH.

Kniouogi crnosa: niosemmi 600u, 60003abipui c6epOnosuny, Giiempu, NUMOMA ma 3HUICEHA
NPOOYKMUBHICTb, KOTbMAMAYIUHT peyo8uHlL, CNOCIO 8iOHOBNEHHS.

A.TanaeB

Camapkanockuil 20cy0apcmeernblil UHCIUMYN apXumeKkmypul U 2padicOaHCKO20 CIPOUmMeibCmed,
Vzbexucman

[MTPOBJIEMA KOJIbBMATAIINU 1 BOCCTAHOBJIEHW I BOJJO3ABOPHBIX CKBAXKWH

Bona — oquH M3 BaKHEHIIMX KOMIOHEHTOB OKPY)KalOIIeH cpelbl U e€ pecypchl OrpaHHYEHHBI,
0COOEHHO pecypchl 0€30IIaCHOM M 4YUCTOH BOAbI, KOTOpas crana neduuuroMm. M3BecTHO, 4TO
LlenTpanbHast A3usi SIBISICTCSI CEIbCKOXO3SIMCTBEHHBIM PETMOHOM M MMEET TONBKO IIBYX PEeK Kak
HCTOYHUK MOBEPXHOCTHOI BOABI OJHAKO, MMEIOTCS JOCTATOYHO 3allMIICHHBIE IOJ3EMHBIC BOIBI U
OHH MOTYT CIIyXHT 3KOJIOTHYECKH Oe30MacHBIM HCTOYHUKOM IIUTHEBOTO, MPOU3BOACTBEHHOIO M
MYHHIUIAIBHOTO BogocHabeHns1. CKBaXXHUHBI SIBISTIOTCS TIEPBOI M caMO BayKHOH 9acTBIO CHCTEMBI
BojocHaOkeHus1. CHIKEHHE WX IPOM3BOAUTENHHOCTH, KOJNBMATAMs (QUIBTPOB M NPHUGHIBPOBOI
30HBI SBIAIOTCS PACIPOCTPAaHEHHOW mpobiemMoit B Y30ekucrane u aApyrux lLleHTpansHO A3mMaTcKux
rocyaapcTBax. JlaHHas CTaThs MOCBSIIEHA HA 00pPaOOTKY M BOCCTAHOBJIEHHE IIPOHU3BOAUTEIBHOCTH
CKBXHH M HEKOTOPBIX HOBBIX METOJIOB OOpabOTKH M YCTPOWCTB JUIsi OYMCTKH (HIBTPOB H
MpuUIBTPOBOH (TPaBUIHOIT) 30HBI CKBAXKHH.

Kurouesvie cnosa: noosemuvie 600bl, 80003A0OOPHLIE CKEANCUHBI, (DUALMPYL, YOelbHAs U
CHUDICEHHAS NPOU3BOOUMENLHOCb, KOTbMAMAYUOHHbIE 6€UeCmed, CHOCO0 80CCHIAHOBIEHU.

This article will address the need for water resource management in Central Asia with
a focus on Uzbekistan. The normal vital activity of population is directly related to their
stable drinking water supply. As it is known the process of society development is
impossible without influence upon nature and such influence leads to change in natural
balance. Solution of the problem of society development is becoming more urgent
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influence of improvement of social condition of population and preservation the
environment. It requests modernization of water supply system, its technologies and
devices. The first and very important part of the water supply system is water intake
stations and lifting equipments such as water wells and it’s screen. This article is about
water wells issues in Central Asia and particularly in Uzbekistan where ground waters are
the primary source of quality drinking water. It represents 85-90% of the general water
budget. There are territories and regions where ground water is the only source. Uzbekistan
is a region with a very hot and dry climate. During the long summer (from May until
October) water consumption increases sharply and wells with declining productivity cannot
meet the demand. Existence of a water supply source, constructions for getting and lifting
water to the consumers is not always sufficient. This brings about necessity of the better
founded approach to operation structure to rational use of water resources. However, some
of these wells are not in a good and operable condition. It is very common for a well to
have years of operation prior to experiencing loss of capacity. With age it is common to see
these lost capacity problems frequently. The increased frequency of lost capacity and the
need for well rehabilitation treatments is due to the incomplete removal of plugging
deposits from prior rehabilitation efforts, thereby not maintaining the original pore volume
of the gravel pack, well screen, or fractured formation. There are lots of deficiencies in the
well pumping system ranging from the wells themselves to the equipment and switchgear
installed.

Over time, it is very common for water wells to experience lost capacity as well as a
variety of water quality problems requiring some form of well rehabilitation. It is common
in the Aral Sea disaster zone where the quality of the ground waters and environmental
conditions are worse in terms of safety. Most of these problems are a result of fouling
material becoming deposited on the surfaces (rock surfaces, gravel pack, well screen) in
water environments.

Effective water well rehabilitation requires the removal of all deposited material
thereby allowing the specific capacity and pore volume to be restored. There are many
different strategies and methods used in water well rehabilitation, some successful, others
less successful. The success in using many of the physical and chemical methods is
dependant on the user being able to fully identify the plugging material, or combination of
plugging material and design a specific chemical treatment to dissolve that material. This
becomes a daunting task due to the variability of the complex geochemical and
microbiological underground environment and the reliance of the user to perfectly design a
specific chemical combination required to fully remove the plugging, while not effecting
well construction.

As it mentioned, 93% of drinking waters in Uzbekistan come from the aquifers and
the quality commonly doesn’t meet the standards. Mainly they are hard and mineralized by
salts calcium, iron and magnesium.

The main reason for ineffective operation of wells is clogging of filters and filter area
by salt deposits and corrosion products of metallic elements. The clogging deposits consists
mainly salts calcium and iron oxides. When wells lost more than 40 % productivity they
need to be rehabilitated (restoring as a cleaning up filters and gravel zone). This situation
requests groundwater use management by improving efficiency existing water wells. From
the economical and ecological points of view the regular water supply of the population
should be based on the active structures of a system of water supply as there is a
considerable potential of increasing the efficiency of use of investments which they can
provide.

The new water well rehabilitation technology called combined uses solid, gaseous and
liquid carbon dioxide with composition of complex acid to restore water wells. Since 1991,
the offered technology has been used on more than two-handred wells in Ukraine and
Uzbekistan with excellent results. A combined water well rehabilitation technology has
been used on a wide variety of wells including vertical wells, drainage wells, from shallow
to very deep wells, from small diameter to large diameter, screened and injection wells.
Offered well restoration method is more effective at removing deposits from both inside the
well screen and the formation surrounding the well because the process is impulsive and
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cyclic. One of the active components from the injected gas is carbonic acid, a mild acid,
which under atmospheric conditions produces a pH of +/-6.0. However, there is pressure in
an aquifer or a sealed well, allowing the pH values to become reduced to as low as 4.0. and
more, still relatively mild. When the pressure is released the pH will return above pH 6.0
and therefore does not become a neutralization or disposal concern. There is also the effect
of localized space in the well and and more importantly, agitation, as the liquid carbon
dioxide is injected at approximately 0°F. The process is not an overly aggressive process,
yet is capable of delivering the necessary energy required to be effective in wells
constructed using PVC or HDPE wells, without problems. The success is achieved through
combination of carbonic acid, agitation, and localized space resulting in superior disruption
and detachment of the encrusted and plugging material. The bulk of the activity is due to
phase changes. The expansion rate from a liquid to a gaseous state of the carbon dioxide is
almost 700 times in volume. The agitation achieved with liquid carbon dioxide is the same
action as when dry ice is placed in water by using a special continer. There is agitation as
the carbon dioxide changes, in this case, from a solid to a gaseous state. The process is the
controlled injection of carbon dioxide, as injection pressure and down-hole pressure are
monitored to regulate the feed rate the well will comfortably accept. The rate and volume of
carbon dioxide injected is regulated to assure that the pressures (and energy) going down
the well can dissipate into the surrounding formations. A new and more compact continer
allows to introduce chemicals and solid ice to the localized spice in the well near filter area.
Gaseous and liquid carbon dioxide contain tremendous energy, described as energy of
dissolution, energy of detachment and energy of agitation. This energy results in the
detachment, dissolution and removal of sediments and encrustation from the surfaces
within the well screen and the surrounding aquifer.

The combined well rehabilitation method by using a new designed chemical complex
and device are relatively broad ranging in its ability to effectively disrupt and remove a
wide variety of plugging deposits, in a wide variety of well construction types and
materials, offering superior deposit removal and more complete pore volume recovery,
without adversely effecting well construction.

All wells are in different state in their performance and use. The further utilization of
some of the wells might be critical for various reasons, such as physical condition of the
well, existing pollution or potential pollution of the water catchments area, risk for
contamination, etc.

Using the new developed water well rehabilitation technology increasing of
productivity of the water well achieved 90 % of original capacity.

The economic benefit of processing one well is $13500 US. The developed method is
combined (blended) for water well rehabilitation by using complexions as chemicals and
solid dioxide carbonic as an agent for pressing of the selective solvent into filter area and
helps make a process as cyclic. The combined rehabilitation method can fully restore the
water well capacity and economic value is equal 15-20% from overall value of construction
of new wells.
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