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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.

KaszakcmaH Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.
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PROBLEMS OF STORAGE, REFINERY AND DISPOSING OF DRILLING
WASTE OF THE EXPLORATION AND PRODUCTION SECTOR
OF KAZAKHSTAN. ARRANGEMENT AND OPERATION FEATURES
OF SLUDGE COLLECTORS AND OIL STORAGE PITS

Abstract. A lot of drilling wastes with various content of oil products is formed annually during production of
hydrocarbons in the result of accidents at the facilities of transportation and oil production, soil is polluted. So, main
contaminants of the environment are drilling wastes such as drilling, drilling waste water, waste drilling fluid and
places of their disposition - sludge pits. Total amount of the oil slurry annually formed at enterprises of the oil sector
of Kazakhstan is about 100 thousand ton, and resources of these wastes are estimated in more than 40 min. ton. The
wastes are placed in special sludge pits equipped with watertight screen. However, in spite of the available modern
technologies for arrangement of waterproof finish of the drilling waste disposal facilities, high level of soil pollution
is still observed. As a rule, pollutions are related to violation of the requirements of the standards during construction
and operation of sludge pits, products pipelines, tailing dumps, sludge collectors and temporary storages. Therefore it
is necessary to build reliable storages for temporary placement of the formed wastes until their delivery for recovery
or disposing, during operation of which there will be no migration of pollutants to the environment.

It is suggested to use bentonitic mats as waterproof finish of such facilities - this is innovative by properties,
multifunctional composite material, which is combination of textile materials with the layer of the natural self-
recovering mineral component - bentonite.

Key words: oil slurry, drilling wastes, bentonitic mats, oil contaminated soil, environmental protection.

Oil and gas sector is the leading sector of economy of Kazakhstan. Nowadays there are more 250 oil
and gas deposits with the total volume of oil resources about 30.0 Bbbl or 1.7% of the world reserves. The
Republic of Kazakhstan takes the twelfth place in the world [1] by the explored reserves. With the growth
of oil extraction, increase in the volumes of its processing and transportation, the problems of disposal of
the ever-increasing oil and other toxic waste, negatively affecting the environment, are aggravated.
According to the Ministry of Environment of the Republic of Kazakhstan, soil pollution with oil and oil
products is noted on the territory of more than 1.5 min. ha.

Exploration, drilling of oil, gas and gas condensate deposits are environmentally dangerous kinds of
work and are accompanied by:

- mechanical terrain disturbance;

- chemical pollution of soils, surface and underground natural waters, phyto- and zooplankton, atmo-
spheric air, flora;

thermal abuse of exogenous geological processes (thermokarst, thermal erosion, settlement, etc.) with
their possible adverse event (open flowing, gryphon formation, well walls collapses),

- contamination of the subsoil and the environment in the result of interformational cross flows and
fluid exit from abandoned wells to the surface [2].
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The main sources of the environmental pollution during wells drilling are: block of preparation and
chemical treatment of drilling and cement slurries; wellhead; storage containers of drilling fluid; drilling
waste (drill cuttings, drilling waste water, used drilling mud) and their placement (sludge pits); domestic
sewages; solid household waste.

Among all oily wastes which have a harmful influence on the components of the natural environment,
particularly, surface and underground natural waters, soil and vegetation cover, atmospheric air, not only
oil slurries (oil sludges) - complex physical and chemical mixtures consisting of oil products , mechanical
impurities (clay, metal oxides, sand) and water [3], are of special hazard, but also drilling waste, which are
part of the main volume of the drilling waste.

Total amount of the oil slurry annually formed at enterprises of the oil sector of Kazakhstan is about
100 thousand ton, and resources of these wastes are estimated in more than 40 min. ton [4]. They are
placed in special sludge pits equipped with watertight screen made of a geomembrane, which can
effectively prevent the migration of pollutants into ground water. The structure diagram of the pit is shown
in figure 1.

Figure 1 — Pit arrangement:
A — structure section of the pit with oil slurries; b — pit arrangement with roll waterproof material

In spite of the available modern technologies for waterproofing of the drilling waste disposal
facilities/oil slurries, there is a high level of soil pollution with oil products, which is 194 thousand
hectares of lands only in the Western Kazakhstan, and the volume of spilled oil is more than 5 mln. tons,
and Atyrau area accounts for - 59%, Aktyubinsk - 19%, West-Kazakhstani - 13% and Mangistau - 9%.
Maximum content of oil products is 172 480 mg/kg at very bituminous areas with the maximum
permissible concentration (MPC) for soil in the Republic of Kazakhstan of 100 mg/kg. High levels of soil
pollution with oil products have been identified near the deposits Makat, Dossor, Komsomolskoye,
Tanatar, Tenteksor, Iskenes. Here, the registered oil products' concentrations in the soil vary from 24 to
138 mg/kg.

As a rule, pollutions are related to violation of the requirements of the standards during construction
and operation of sludge pits, products pipelines, tailing dumps, sludge collectors and temporary storages.

To improve the situation in the largest Kazakhstani companies, which main activity is extraction of
crude oil and accompanying gas, waste management programs are being developed and implemented.
Mining waste management is one of the most important environmental aspects for the whole Kazakhstani
oil-extracting complex. Criticality is, firstly, in the significant volumes of accumulated and formed
hazardous waste peculiar to the whole oil industry [1-3].

Taking into account the huge role of the contractors during the waste recycling and disposal, the
Companies try to increase the criteria for selection of the potential suppliers to guarantee the performance
of work at high level and with complete transparency of the cycle - from waste generation and trans-
portation to recycling and final disposal.

The largest Kazakhstani company Tengizchevroil (hereinafter - TCO), which total explored reserves
is 3.2 billion tons (25.5 Bbbl) in Tengiz reservoir and 200 million tons (1.6 Bbbl) in the deposit Korolev,
invested 3.1 bln. USD in the environmental projects since 2000. Main production wastes from activity of
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TCO are: oil sludge, drilling waste, dry and liquid chemicals, activated carbon, spent catalysts, molecular
sieves and caustic-containing sludge [1, 5]. 64% of the waste formed in Tengiz was transferred for
recycling or to the specialized companies for processing and storage in 2018. TCO implemented a
program on reduction of waste generation prohibited to disposal at landfills, and began to expand the area
for temporary storage of materials which are subject to secondary use and recycling at Tengiz Eco Center.
TCO transfers more than 25 kinds of waste for recycling. The total share of the recycled waste as of the
third quarter of 2019 was 68.42%.

Expired chemicals and oily waste are subject to burning and heat treatment, and oily waste is subject
to biological cleaning. In general, the volume of recycled and disposed waste is increasing every year.
Waste management facilities "TengizEcoCentre" were founded. The company uses the first landfill in
Kazakhstan equipped with a double geomembrane coating, collecting system of evolved gases and filtrate,
and leak detection system.

The largest Kazakhstani Company "KazMunayGas" (hereinafter - KMG), the volume of waste from
oil production in 2018 amounted to 288.3 thousand tons, among which waste classified as "hazardous" -
268.9 thousand tons, and "non-hazardous" - 19.4 thousand tons, respectively. The most part of the
hazardous waste - 67% - is drilling waste (drill cuttings and waste drilling fluids). More 80% of all waste
is transferred for disposal by the specialized companies. Other significant waste management methods are
burning, placement at a landfill and recovery. The single roadmap was formed in 2019 by all historical
pollution at the deposits of KMG, and the Company is going to liquidate them completely by 2024.

The Company MI SWACO has been working in the market of Kazakhstan since 1993, and joint
Kazakh-American venture, Kaz M-I SWACO LLP, was founded in 2008, the activity of which is aimed at
drilling waste recycling, and also production and sale of drill fluids (water, hydrocarbon and synthetic-
based), supply of oil fields reagents and pipeline additives, equipment for mechanical cleaning of hole
shank, renders drilling services with the controlled pressure.

So, the relevant task of all modern enterprises of the Republic of Kazakhstan is disposal and
processing of oil and drill cuttings within the oil production facilities, as the main carriers of the consi-
dered pollutant. Taking into account the current situation with the global depletion of energy resources,
the processing of oily waste can become one of the options for the economic use of the total reserves of
hydrocarbons on the planet. Moreover, the analysis of the qualitative and quantitative composition of oil
and slime waste demonstrated that they contain up to 80% of hydrocarbon raw materials, which is a
valuable fuel and energy resource, which means that processing of such waste can be economically sound
and reasonable [6].

However, despite the fact that the disposal of oil slurries is aimed at improvement of the environ-
mental situation, it can be much more harmful to the environment than its absence. Many methods of
disposal and recycling of waste containing oil products cause direct or indirect damage to the environ-
ment. So, for example, a significant part of harmful fumes directly enters the atmospheric air [5, 6] during
thermal treatment of oil sludge (evaporation).

A common disadvantage of all known technologies for disposal and processing of oil sludge is their
low productivity and high material, energy and financial costs for their implementation. Therefore,
enterprises shall organize the process correctly to ensure the profitability of the used methods [7,8].
Introduction of one or another processing technology depends, first of all, on the composition of the raw
materials used, the nature of oil sludge, the ratio of organic and inorganic components in them, environ-
mental requirements, and also on specific conditions - the profile of the enterprise, its technical capabi-
lities, etc. All these factors makes the complete and intensive processing of sludge with the maximum
environmental safety for the environment difficult [9].

In this regard, the problems of safe placement and storage of oil slurries, construction and operation
of sludge collectors and sludge pits, taking into account the long-term functioning and mitigation of their
negative impact on the environment, come at an opportune time. There is a need to strengthen the
requirements to the design and operation of sludge collectors and pits, using modern technologies and
materials which enable long-term storage with the guaranteed exclusion of pollutants migration from
waste to soil.

The analysis of the legislative norms in the Republic of Kazakhstan demonstrated that the modern
requirements are aimed at exclusion of drilling waste penetration on the territory of the drilling site and
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the migration of toxic substances into the natural objects. These requirements stipulate for engineering
systems for organized collection, storage and waterproofing of the technological sites. Moreover, deposits
construction stipulate for application of method for preparation and cleaning of drilling fluid, processing
of drilling waste using method "under bench". Construction of sludge collectors and pits is allowed only in
agreement with the relevant state bodies, including the Ministry of Ecology, Geology and Natural
Resources of the Republic of Kazakhstan. If the deposits are built in specially protected natural areas, only
drilling method without pits shall be used. Drilling deposits in terms of absorption, it is prohibited that
solutions and materials enter layers containing domestic potable water. Quick-setting mixtures, various
devices and technological processes are used, such as drilling using aerated solutions, foams, etc.

Main materials used in the oil industry for insulation during construction of oil facilities are bitumen
based and imported materials and polymer materials with thickness of 1.0-2.5 mm based on high and low
density of polyethylene, polyvinyl chloride, etc. Also geomembrane is used for waterproofing - based on
high and low pressure polyethylene.

Bituminen-containing membranes (GSB) can be classified depending on kind of the basis: with
cardboard basis - roofing board is impregnated with a bituminous binder, most often from oxidized
bitumen and filler (Filler). Mineral dressing can be applied from top; with the basis of glass-fiber mat,
glass tissue or polyester, which is usually impregnated with modified bitumen. Polymer watertight screens
have a number of incontestable advantages, including simplicity of arrangement, relative cheapness,
however, application of geosynthetic membranes does not exclude an essential disadvantage of this kind
of material, which consists in reducing the strength factor of the material due to creep in the course of
long-term operational time-temperature factors [10-12].

Taking into account visco-elastic nature of synthetic polymers, of which the most geosynthetic
materials are made [13-15], and also taking into account all positive and negative aspects of the
waterproofing technologies application using polymer materials and bitumen-based materials, in our
opinion, the best solution for waterproofing, sludge collectors, reservoirs, pits for storage of oil slurries
and fuels and lubricants is the use of bentonite mats - innovative in properties, representing a combination
of textile materials with the layer of natural self-recovering mineral component - bentonite [16].

Bentonite mats are a multifunctional composite material in the form of a needle-punched bracing
made of polypropylene fibers, which has inside powder or granules of sodium bentonite - one of the
montmorillonite clay types of natural origin, with mat sizes 4-5 m wide and up to 40-50 m long (figure 2).

Covering
(non-woven)
geotextile

Geotextile needle-
punched fiber

Granular bentonite o

Carrier (woven)
geotextile

Figure 2 — Bentonite Mat Structure

Mats are used in the oil industry as a reliable waterproofing material for various storage facilities and
technological sites. Also they act as watertight screen, which is designed for protection against penetration
of various pollutants from sludge pits into the soil and groundwater from sludge pits, tanks for oil and
fuels and lubricants storage.
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The use of bentonite mats has tremendous advantages during construction and operation of
sludge pits, tanks for oil and fuels and lubricants storage:

— one layer of bentonite mat (thickness 6 mm) substitutes clay waterproofing layer (clay retainer)
with thickness 1.0 m;

— can sustain high hydrostatic pressure (up to 70 m w.c.);

— bentonite clay, which is component of mat, absorbs oil products well;

— very low permeability coefficient (1x10° m/day);

— able to self-healing due to swelling (in contact with water) of clay matter and filling the cavities
with gel in the result of mechanical damage and cracks at the base;

— possibility to work at low temperatures (up to -20 °C);

— sustain large number of cycles "freeze - thawing" and "hydration - dehydration", without significant
change in consumer properties (for example, after exposure to variable temperatures, 10 cycles: tensile
strength, decreased by 3% for certain bentonite mats).

All these factors stipulate the wide application of this material by large companies operating in the
area of subsoil use in the Russian Federation and abroad, such as: PJSC NC Rosneft, PJSC Gazprom Neft,
LLC Gazprom Burenie and PJSC Surgutneftegaz and other.

There is a need to consider the requirements to arrangement of impervious protective screens in the
modern practice of construction and operation of sludge collectors and pits for oil slurries, which shall
minimize the pollution of the environmental components. Introduction of such regulatory requirements
with the development of the National Standards of the Republic of Kazakhstan, specialized Recommen-
dations on application of bentonite mats for design, construction and other designated organizations could
contribute to the development of local production of the innovative domestic materials based on bentonite
deposits in Kazakhstan.

For instance, on the basis of the Taganskoye deposit in East Kazakhstan, which is represented by
three industrial horizons of alkaline, alkaline-earth and pharmaceutical bentonites [17].

They are one of the high quality in terms of their technical characteristics not only in Kazakhstan, but
also abroad. Due to its unique chemical composition, Taganskiy bentonite has a wide range of applications
in the various industries [18]. High efficiency of the clays of the deposit Taganskoye with respect to the
oil products sorption was proved during the laboratory tests (2020) carried out on the basis of the
laboratory of the Ministry of Natural Resources of the Russian Federation - the Federal State Budgetary
Institution "Centre of Laboratory Analysis and Technical Metrology in the Ural Federal District". The
results of the tests demonstrated that the content of oil products is reduced by 3-4 times compared to the
initial pollution.

The rights for development of the deposit Taganskoye are owned by the Group of Companies
Bentonite (Russian Federation), one of the five world producers of bentonite products, one of subdivisions
is Altai Materials LLP. The Group of Companies Bentonite has an great experience in production
of bentonite mats under Bentlzol brand, which is a new multifunctional material for arrangement
of watertight screens (figure 3) not only during construction and reclamation of landfills of industrial and
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Figure 3 — Bentlzol Bentonite Mats Application Scheme during construction and reclamation of the landfill
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solid domestic waste of various origins, but also during creation of engineering safety barriers during
conservation and burial of radioactive waste and nuclear and radiation hazardous facilities. Bentonite mats
are the most effective compared to the traditional and polymer materials (figure 2), which production can
be developed in Kazakhstan if there is an appropriate market niche.

Thus, strengthening the norms for arrangement of waterproofing and watertight screens during
construction dumping facilities of production and consumption waste, on the one hand, enables solving the
problems of their reliability and reducing the impact on the environment in the long term, on the other
hand, it contributes to the creation of a new own innovative production with additional job opportunities.
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3 TroM€Hb MHyCTPHAIIEI YHUBEPCHUTETI, TroMenb, Pecel;
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KA3AKCTAHHBIH MYHAY OHJIIPY CAJIACBIHJIAFBI KAJIJIBIKTAP/IbI BYPFBLIAY,
CAKTAY, OHJIEY )KOHE KAWTA OHJIEY MOCEJEJIEPI. MYHAYW KOMMAJIAPBIH J)KOHE
IJIAM )KUHAKTAFBIIITAPIBI HAVJIAJAHY JKOHE KYPBLIBIM EPEKIIEJIKTEPI

AnHotanusi. Makanana 0i3 MyHail eHIMIEpiHIH KypambIHIa 9p TYpii OYprbuIay KalIbIKTapbIHBIH KOIl MeJ-
HIEpiH KaJBINTACThIPy, COHJAAH-aK TachIMay[dy JKoHE MyHail eHIIpy OOBEKTUIepiHJIEe TOMBIPAKTHIH JIACTaHYbIHA
OKEJIETIH TOTEHIIE JKaraaiiapasl KapacThIpAbIK. KopiaraH opTaHbIH JIACTAHYBIHBIH HETI3Ti Ke37epi, CH aIbIMEH,
OyprbUTay IUIAMbl, OYpFBUIAY aFbIHABI CyJIapbl, OYprbUlay KaJObIKTAaphbl JKOHE OJapAblH OpHANACKaH Kepi - IIam
KoHMalapbl CUSIKTBI OYpFbUIAY KaJIbIKTaphl €KeHi OeNTii.

Ka3zakcraHHBIH MyHail ©HEpKaCiOi KACIMOPBIHAAPBIHAAFE! JKbUI CAWBIHFBI INBIFAPBUIATBIH MYHAWl IUIAMBIHBIH
Kaumbl Menepi mamaMed 100 MBIH TOHHAHBI KYpaiabl, ajl Oy KaIIbIKTapIblH pecyperapsl 40 MUIIIMOH TOHHAIAH
acanpl. Kannpikrap ¢uiabsTpre Kapchl 9KpaHMEH >KaO/bIKTalfaH apHaibl 1UIaM KOMMaslapblHa OpHaJacThIPbLIA/IbI.
Aunaiina, Oyprbulay KaJIABIKTApPbIH OpPHAJACTBIPY KOHIBIPFBUIAPBIH THAPOW3OJSALMSIIAYABIH Kojijna Oap 3amaHayu
TEXHOJIOTUsIapblHA KapaMacTaH, TONBIPAKTHIH JIaCTaHYBIHBIH JKOFaphl JIeHTelll cakTaitysa. Operre, Oyl JacTaHy
II1aM KOMMaJlapblH, OHIM KYOBIpJIapblH, KaIIbIK KOHMAIapbIH, [IaM TOFAHIAPBIH JKOHE YaKbITIIA cakTay KoliMa-
JapblH NaiijiaaHy Ke3iHle, COHOal-aK KYphUIbIC Ke3iHIe CTaHAapTTap TaJalTapblHBIH OY3bUIyBIMEH OailfIaHBICTBI.
CoHppIKTaH, Naliaa OonFaH KaJlJbIKTap/ibl OHbI OHJEyTe HeMece KeMyre jkidepMec OypblH yaKbITIIAa OpPHAJIACTHIPY
YIIiH, KOpIaFaH opTara JacTayllbl 3aTTaplblH KOHBIC aydapybl OOJMAWTHIH CCHIMJI CaKray KOWMaJlapblH Cairy
KaxeT.

Ocbunaiiiiia ochiHIAl 00BEKTUIEPl caly oHe MaljaiaHy Ke3iHAe THAPOU3OJsILUsUIayFa apHajaFraH (QUiIbTpre
Kapchl OCHTOHHUT TOCEHIMITEPiH 3KpaH PETiHAe MaimadaHy YCHIHBUIIAIBL, OYJI KacHeTTepi OONBIHIIA MHHOBAIIUANFIK,
KON(YHKITMOHAIIH KOMITO3UIMSIIBIK MaTepHall, oJ TaOUFH ©31H-631 KaJNIbIHA KeATiPpETiH MHUHEPAJIbl KOMITOHCHTTIH
KabaTbl 0ap TOKbIMa MaTepualIapbIHbIH YiutecimMi — 6eHToHUT. CoHpali-aK, Ka3ipri yakpITTa IlaM KHHaFBIITap MEH
KoMManappl sxo0ajay jKoHe Maijaany yIIiH y3aK Mep3iMai cakTayFa MYMKIHJIIK OepeTiH 3aMaHayy TeXHOJIOTHUsIap
MEH Marepuaigapibl KoJIaHyFa KOMBUIATBIH TajlanTapAbl KaTaHJATyIblH OTKip mnpobnemackl Oap. COHABIKTaH
’Ko0ajay, KypbUIBIC JkoHe 0acKa MaMaHIAaHABIPBIIFAH YHBIMIAP YIIiH OEHTOHHUT TOCEHILITEpiH MaiganaHy OoWbIHIIA
YITTBIK CTaHAAPTTAp MEH MaMaHIaHABIPBUIFAH YCHIHBICTApABI a3ipieymMeH Kasakcran PecryOnukacsiHIarsl HOpMa-
THUBTIK TaJanTapipl Kaiita Kapay KaxerT.

Tyiiin ce3mep: MyHail nulambl, OyprbUIay KalIbIKTaphl, OCHTOHUT TOCEHIIITEP], MyHaliMEH JacTaHFaH JKepJiep,
KOpIlIaFaH OpTaHbl KOPFay.
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ITPOBJIEMbI XPAHEHWSI, IEPEPABOTKHU U YTUIN3ALIUA OTXO10B BYPEHUSI
HE®TEJOBbIBAIOINEN OTPACJ/IM KA3AXCTAHA. OCOBEHHOCTH YCTPOUCTBA
N SKCIINIYATAIIMU HINTAMOHAKOIIUTEJIEM 1 HE®TAHBIX AMBAPOB

AHHoTanus. B cratbe HaMH paccMOTpeHa npobemMaTHka 00pa3oBaHHs OOJIBIIOTO KOJIMYECTBa OTXOJ0B Oype-
HUS C Pa3IIMYHBIM COAEpKaHUEM He(TEeIIPOIYKTOB, a TAKKe aBAPUIHHBIX CUTYalUil HA 00BEKTaX TPAHCIOPTHPOBKH
HeTenoOBIYH, B PE3yNIbTaTe KOTOPBIX IIPOUCXOAUT 3arps3HEHHE IOYB. VI3BECTHO, YTO OCHOBHBIMH HMCTOYHHKAMH
3arpsi3HEHUS OKPYKaIOIEi CpelIbl SBISIOTCS, IPEXkIe BCEro, OTXO/b OypeHHs1, TAKKHe KaK OypoBoO#l 1u1am, OypoBbIe
CTOYHBIE BOJIbI, OTpaOOTaHHKIN OypOBOW pacTBOp M MECTa MX pa3MELICHUs — HIJIaMOBbIE aMOaphl.

OO011ee 4KCIO €XKEroHO 00pasyrollerocss HedrenuiaMa Ha OPEANpUSTHIX HedTsHO# orpacin Kasaxcrana
coctapisieT okoisio 100 ThIC. TOHH, a pecypchl 3THX OTXOJIOB OLEHUBAIOTCs 6osiee yeM B 40 MitH ToHH. PasMemarorest
OTXOJbl B CIEHUATBHBIX HUIAMOBBIX aM0apaX, OCHAIICHHBIX MPOTUBOGHIBTPALMOHHBIM SKpaHoM. OjHaKo, He-
CMOTpS Ha HMEIOIINECS COBPEMEHHBIE TEXHOJIOTHH ISl yCTPOHCTBA THAPOU3OIISILIK OOBEKTOB pa3MeIeH s OTXOH0B
OypeHusl, o-TIpeKHEMY HaOJroJaeTcss BBICOKHI YpPOBEHb 3arps3HEHMs MoyB. Kak mpaBuilo, 5TH 3arpsi3HEHHS CBS-
3aHbl ¢ HApYLICHHEM TPEOOBAHUI CTAaHIAPTOB IIPH CTPOHUTEIBCTBE, a TAKKE MPU SKCILTyaTalliK IUIAMOBBIX aMbGapoB,
HPOAYKTONPOBOJIOB, XBOCTOXPaHWIIHII, NIJJAMOHAKONUTENICH W BPeMEHHBIX XpaHwinl. [1o3ToMy 11 BpeMEHHOTo
pa3MmerneHns 00pa3yoIuXcs OTXOI0B 0 Mepeaayl uX Ha mepepaboTKy MO0 yTHIM3anHuio HeOOXOAMMO CTPOUTH
HaJEXKHbIE XPaHWINILA, NPH SKCIUIyaTaluH KOTOPHIX HE OyleT Ipolecca MHUIPALMK 3arps3HSIONNX BEIECTB B
OKpY KaIOLIyI0 Cpemy.

Takum 00pa3oM, B KauecTBE MPOTHUBO(DHUIBTPAIIMOHHOTO 3KpaHa JJs TUAPOH3OJIIHMUA TaKUX OOBEKTOB IMPH
CTPOUTECIILCTBE U 3KCIUTyaTallu Npeajiara€rcs UCIojb30BaTh 6eHTOHI/ITOB])Ie MarThbl, ABJIAOIOIUCCA MHHOBALIMOHHBIM
10 CBOMCTBaM, MHOTO()YHKIMOHAJIBHBIM KOMIIO3HIIHOHHBIM MaTepHajoM, NPEACTABISIIONIMM CO00H KOMOWHALHNIO
TEKCTHIBHBIX MaTE€pUaJIOB C MPOCIONKON MPHUPOIHOTO CAMOBOCCTAHABIMBAIOLIEIOCSI MUHEPAIEHOTO KOMIIOHEHTa —
O6enTonuTa. Takxke B HacTosiIiee BpeMsl OCTPO CTOMUT IpoOJieMa Y)KEeCTOUCHHsI TPeOOBaHUI K NMPOEKTHPOBAHUIO U
9KCIUTyaTallMU [JIAMOHAKOIIUTENCH U aMOapoB, ¢ IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI M MaTepHalIOB, KOTOPBIE
Ja0T BO3MOXKHOCTB JIOJTOCPOYHOr0 XpaHeHus. [10aToMy HeoOXoquM 00s3aTeNbHbIH epecMOTp HOPMAaTUBHEIX Tpe-
6oBanwmii B PK ¢ pa3paboTkoit HanmoHanpHBIX CTaHAAPTOB U CIICIIUATN3NPOBAHHBIX PexoMeHIanuii 10 MpUMEHEHUIO
OEHTOHUTOBBIX MAaTOB Ul IPOEKTHBIX, CTPOUTENBHBIX M IPYIHX NPOQUIBHBIX OpraHU3alui, KOTOPHIH MOT ObI
CIIOCOOCTBOBATh CKOpPEHIIeMy Pa3BUTHIO JIOKAJIBHOI'O IPOM3BOJICTBA OTEYECTBEHHBIX MaTepHaNoB Ha Oa3ze OEHTOHHU-
TOBBIX MecTopokaeHuii Kazaxcrana.

KaioueBsble cioBa: Hedrenuiam, OTX0Abl OypeHHsi, 0EHTOHUTOBBIE MaThl, He(hTe3arpsi3HEHHBIE 3€MIIH, OXpaHa
OKpYIKarouiei cpepl.
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