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2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP 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.

«Opmanvix Asus axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAD Cepusicbly 2bliviMu dcypranvinviy Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRaHuscul Jcypranovl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwviioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei meH canacwin Ycvinaovl. KP YFA Xabapnapeo.
Teonocus scone mexunuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyi 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2e0n02usi JHeaHe MexXHUKAIbIK
EbLIBLIMOAD OOULIHUWA KOHMEHMKe adanoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCEeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY NO 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue2o coobuecmsa.
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Abstract. The soils in the Turkestan region, as in other regions of the Republic
of Kazakhstan, are susceptible to seismic influences and are considered earthquake-
prone, with earthquakes up to 8-9 points. In the event of seismic impacts, several
dozen chemical industries are located in the region, which can lead to serious
consequences. The article examines the damage caused by earthquake engineering
networks, communications of cities, settlements, as well as industrial accidents in
the chemical industry of the Turkestan region. At 6-7 points, various degrees of life
support systems are damaged, and in an earthquake with a magnitude of more than
7-8 points, such systems remain paralyzed for a long time. The life support systems
of energy-saturated cities are particularly affected by earthquakes, as due to the
destruction of thermal power grids and hydroelectric power plants, generators,
transformers fail, insulators, tires, switchgear, etc. break, short circuits occur
and power equipment fails. In addition, population losses in the foci of chemical
damage depend on the toxicity, the concentration of a highly toxic substance and
the time of arrival of people in the lesion, the degree of their protection and the
timely use of personal protective equipment (gas masks). The nature of the damage
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to the population located in the zone of chemical contamination may be different.
This is mainly determined by the toxicity of a highly toxic substance and acquired
toxodosis.

Keywords: soils, seismicity, utility networks, communications, industrial
accidents, energy facilities
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Annoramus. Typkictan oOmeicbiHIarel TombIpakrap Kasakcran Pecmy6-
JIUKACBIHBIH 0acka eHIpIIepiHJeriiell CelCMUKaIbIK ocepiepre YIIbIpan bl
xkoHe 8-9 Oamnra JeliH BIKTUMAN Kep CUIKIHICTEpIMEH CEMCMUKAaIBIK KayiIlTi
Oonbin cananaabl. OONBIC ayMaFbIH/IA OHJAFaH XUMUSIIBIK OHEPKACIIT OPBIHIAPHI
OpHaJIaCKaH, CeHCMUKAIBIK ocep Iaiaa OoyFaH kaFaaia Oy ayslp 3apaanrtapra
okenmyi MyMmKiH. Makanana jkep CUIKiHIC oCepiHEH TYBIHIANUTBIH KallajdapablH
JKOHE eNJli MEKSHIEPIiH HHKEHEPIIK JKEeNiJiepi MeH KOMMYHUKAIVSUIAPBIHBIH
3aKbIMJIAaHYBI, COH/Iali-aK TypKicTaH OOJIBICKIHBIH XUMUSI OHEPKICIOiHIH OHAIPICTIK
amaTTapblHBIH cajapbl KapacThIpbUIFaH. MyMKiH OomFaH 6-7 Oamn  xep
CINKiHICI Ke3iHJe TIPIIUTIKTI KaMTaMachl3 €Ty XYWeIepiHiH opTypii Jopekenepi
3aKpIMJANAfbl, all Kymli 7-8 OaiiaH »KOFapbl JKep CIIKIiHICI Ke3iHJe MyHmal
XKYHenep y3aK YaKbIT OOHBI iCTEH MIBIFBIIT, KOMMYHAIBIK JKYHeci3 Kamasl. Kaszipri
TaHJIa SHEPTUSIMEH KaHBIKKAaH KaJlaap/IblH TIPIIIiKTI KaMTaMackl3 eTy JKyienepi,
ocipece kep CUTKIHICTEpiHEH KOITeN 3apiam Ierei, OWTKeHI KaKEeTTi JKYMBIC
aTKaphIll OTBIPFAH JKBUTY JJIEKTP JKENUIEpI MEH THAPOIEKTPOCTAHIUSIAPIBIH
Oy3puTybIHA OalIaHBICTHI TeHeparopiap, TpaHc]opMaTopiap IiCTEH IIBIFaJIbI,
OKIIIAyNaFbIITap, TapaTy KYPBUIFBUIAPHI JXOHE Tarbl Ja OacKaiap Oy3bLIajbI,
SHEPTreTUKAIBIK KAOIBIKTAP/IbIH KbICKA TYWBIKTAIYBI KOHE ICTEH IIBIFYBl OPBIH
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ananpl. COHBIMEH Karap, XUMHUSUIBIK 3aKbIMAAHY OLIAKTAPBIHIAFbl XaJbIKTBHIH
YBITTBUIBIKKA YJaHYbl, KYLITI YJbl 3aT KOHLEHTPALMSCHIHBIH MOJIIIEPiHE KOHE
ajaMiapAablH  3aKpIMIAaHy OIIarblHAa OOy YaKbIThIHA, OJIAPABIH KOPFaly
JIOpEKECiHE KOHE JKeKe KOPFaHBIC KypaslJapblH (ra3Karapiaplsl) Jiep KesiHzae
naigananyra OalmaHbICThl. JKep CINKIHICIHEH OpBIH ajfaH XMMUSJIBIK JIACTaHy
aliMarbIHJIa OpHAJIACKaH XaJIBIKTBIH 3aKbIMJAaHy TYPl MEH CHUIAThl 9pTYPIl OOITybI
MYMKIiH. 3aKbIMJIaHy TYPi MEH CHIIAThl HET131HEH KYIUTI YJIbl 3aTTBIH YBITTBUIBIK
TYpi ’koHE KaObUIJaHFaH TOKCOA030€H aHBIKTaJIa bl

Tyiiin ce3mep: TombIpak, ceiicMUKa, HHXKEHEPITIK JKeNIep, KOMMYHHUKaIUsIIAP,
OH/IIPICTIK amarrap, SHepreTuka oObeKTiIepi
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Annoramus. ['pynter TypkecTaHckoidl o01acTv, Kak M B JPYyTUX PETHOHAX
PecriyOmmkm  KasaxcraH,  MOIBEp)KeHBl  CEHCMHUYECKUM  BO3JCHCTBHSIM.
Perrion oTHOCHTCS K CEWCMOOMACHBIM 30HAM, T BO3MOXKHBI 3€MIIETPSICEHUS
WHTEHCHBHOCTBIO 10 89 OammoB. Ha Teppuropuu o0NacTH pacIionokeHO
MHOXECTBO MPEANPHUITHA XUMHUYECKOM TPOMBINIICHHOCTH, aBapud Ha
KOTOPBIX TIPH CEMCMHUYECKUX BO3JICUCTBUSAX MOTYT MPHBECTH K THKEIBIM
paMalnOHHO-XUMHYECKUM TIOCTIEICTBUSAM. B cTarhe paccMOTpeHBI BO3MOXKHBIC
MTOBPEXK/ICHUSI WHKEHEPHBIX CETe W KOMMYHAJbHBIX KOMMYHHUKAIIMA TOPOIOB
Y HaceNEHHBIX ITyHKTOB, a TaKXXe PUCKA TEXHOTEHHBIX aBapuii Ha OOBEKTax
XUMHYECKOW TIPOMBIIIICHHOCTH BCIIEACTBHAE 3eMIIeTpsiceHui B TypkecTaHCKON
oOyacTi. YCTaHOBIIGHO, YTO TMPHU 3EMIIETPSICEHUSX CHUIIOW 6—7 0allJIOB CHUCTEMBI
KU3HEOOECTICUSHHSI TTOJIBEPTAIOTCSl PAa3IMYHBIM CTENIEHSIM TMOBPESKICHHS, a TPU
KOJIeOaHUSIX HHTEHCHUBHOCTBIO CBBIIIE 7—8 0alIIOB — JUTUTEILHON JIe30pTaHn3alin
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U BBIBOMY U3 cTposs. OCOOEHHO YS3BHMBIMH OKa3bIBAIOTCS JHEPrOCHCTEMBI,
IJe CelcMHYecKHe pa3pylleHUs] TPHUBOIAT K TOBPESKICHHIO TEHEPaTOpOB,
TpaHC(HOPMATOPOB, PACIPECTUTENILHBIX YCTPONCTB W JIPYTMM HapyIICHHSIM,
BBI3BIBAIOIINM KOPOTKHE 3aMBIKAHHS W TOJHOE OTKIIIOYEHHE DIICKTPOIHEPTHH.
[lorepn HaceneHus B oyarax XHMHYECKOTO IOPAKCHUs 3aBHCAT OT THIA W
TOKCHYHOCTH BEINECTBA, €r0 KOHIIEHTPAIllMW, BPEMEHH TNpeObIBAaHUS JIONACH B
30HE 3apaKeHHsI, CTETICHH WX 3AIIUIIEHHOCTH W CBOEBPEMEHHOTO MPUMEHEHUS
CPeICTB WHAVBHUIYAILHOW 3alIUTHI. XapaKkTep M CTENeHb MOPAKCHUs HaCEICHUS
BCJIEJICTBUE 3€MIICTPSCCHHSI ONPEICIISIOTCS BUJIOM TOKCHYHBIX BEIIECTB M YPOBHEM
MONTy4YeHHON ToKcomo3bl. [IpoBenéHHbI aHaM3 MOMYEPKUBAET HEOOXOAMMOCTh
pa3pabotkn 3()(HEKTUBHBIX CHUCTEM MOHHTOPHUHTAa U TUIAHOB JIUKBHAIMH
MOCJICAICTBUN BO3MOXKHBIX PaIMAIIIOHHO-XMMUYECKUX aBapHil B CEHCMOOIIACHBIX
pernonax Kazaxcrana.

KuaroueBbie c10Ba: rpyHTHI, CEICMHUYHOCTD, MH)KEHEPHBIE CETH, KOMMYHHKAIINH,
MTPOU3BOJICTBEHHBIE aBapUH, OOBEKTHI YHEPTETUKU

Introduction. The soils of the Turkestan region are subject to the same
seismic impact as in other regions of Kazakhstan. The seismicity of the territory is
determined by General seismic zoning maps and seismic micro-zoning maps, which
take into account the probability of exceeding seismic intensity for 50 years. The
Turkestan region, like other southern regions, is considered seismically dangerous,
where earthquakes can occur up to 8-9 points.

During a possible earthquake of 6-7 points, various levels of life support systems
are damaged. However, during an earthquake of more than 7-8 points, such systems
are paralyzed for a long time. The life support systems of energy-intensive cities are
especially affected by earthquakes, since generators and transformers fail due to the
failure of TPP (Thermal Power Plant), HPP (Hydroelectric Power Plant). Electrical
equipment fails due to short circuits in insulators, switchgear, etc. (Xu et al, 2022;
Raimbekov et al, 2013; Mavroulis et al, 2023; Bata et al, 2022; Blinov, 2007).

Materials and methods.

Electricity supply:

In the area of 7-8 points, accidents at energy facilities may occur, which will
lead to a loss of electricity supply for 2 to 5 days.

In the area with a seismic potential of 6 points, there will be no changes in the
number of individual accidents.

In the area of increased seismic activity with a seismic potential of 7 points,
individual accidents may occur.

In the Turkestan region, in the area of increased seismic activity with a seismic
potential of 8 points, numerous accidents may occur. Based on the analysis
conducted, we have considered the volumes of engineering systems of the Turkestan
region below.

Gas supply:
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In the 6-point zone, underground gas pipelines are deformed, but, as a rule,
remain in working condition.

In the zone of high seismic activity with an earthquake probability of 7-8 points,
joints are broken:

- 544 773.8 km of 10 895.476 km of gas distribution pipelines available in the
region, including 278 064 km underground, 266 709.9 km above ground.

64672 km of high-pressure gas distribution pipelines, including 8993 km
underground steel, 48382 km polyethylene, 7297 km above ground.

Medium pressure gas pipelines are only 301.9236 km, including underground
steel 10.3767 km, polyethylene 190.6896 km, aboveground 100.8573 km.

Only 178.1781 km of low pressure gas pipelines, including 3.3644 km
underground steel, 16.2584 km polyethylene, 158.5553 km aboveground.

- Total 0.0123 km of main gas pipelines.

- Gas pipeline inlets are 4.9346 km.

Water supply:

In addition, water supply networks and structures are also subject to disruption
and damage. Out of the total length of the existing drinking water pipelines in the
region, there may be individual cases of damage and destruction of the joints of
745.15 km of pipelines.

Also, there may be individual cases of damage and rupture of the joints 0f 20.97
km of sewer pipes with a total length of 419.4 km.

Heat supply:

Also, accidents may occur in heat supply systems with a total length of 17.605
km (main 6.815 km, inter-district 10.835 km). Among them:

“Kentauservis” SUE - 8.45 km (main 1.91 km, inter-district 6.54 km).

“Turkestan Zhylu” SUE - 2.25 km (main 0.73 km, inter-district 1.52 km).

“Arys-Zhylu” SUE - 0.415 km (main 0.27 km, inter-district 0.14 km).

“Saryagash-Turmys” SUE - 1.8 km (main 1.45 km, inter-district 0.35 km).

“Lenger Su” SUE - 2.05 km (main 1.0 km, inter-district 1.1 km).

“Otyrar Zhylu” SUE - 0.78 km (main 0.76 km, inter-district 0.02 km).

“Sholakkorgan Su” SUE - 1.86 km (main 0.695 km, inter-district 1.165 km).

Results and discussion

In the event of an accident at a chemically hazardous facility in the region,
the main hazardous substances are: chlorine, ammonia, fluorine, hydrochloric and
nitric acids (Kirillov, 2013; Polyakov, 2009; Ledn et al, 2022; Markhotsky, 2007).

The greatest danger is posed by accidents associated with the complete
destruction of containers with hazardous chemicals, since a significant amount of
liquefied substances can be released into the atmosphere and onto open surfaces
(On the Use of Atomic Energy RK).

The forecast calculation is carried out taking into account the possible
consequences, in consideration of:

- type, properties and amount of the substance;
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- features of local meteorological conditions, wind direction;

- state of vertical stability of the atmosphere - inversion, isotherm, convection;

- terrain;

- trajectory of cloud movement of a hazardous chemical substance;

- scale of contamination of the surface layer of the atmosphere, distribution
of concentrations of hazardous chemicals in certain meteorological conditions (in
calm weather conditions);

- number of people and their time in the disaster area, and other factors.

The degree of toxicity of the population in the areas of chemical contamination
depends on the concentration of the HTS and the time of arrival of people at the
site of contamination, the degree of their protection and the timely use of personal
protective equipment (gas masks). The nature of the damage to the population located
in the area of chemical contamination may be different. It is mainly determined by
the toxicity of the HTS and the toxic dose received (Safety Requirements for Toxic
and Highly Toxic Substances, RK; On civil protection, RK; Guerrero-Miranda et
al, 2021).

In the event of an accident due to the release of hazardous substances, the area of
potential chemical contamination is predicted in stages (Yunus et al, 2023; GOST
12.1.007-76):

- prediction of the probability of an accident;

- determination of the level and dynamics of environmental pollution (first of
all);

- calculation of potential sanitary expenses.

“Kentau Service” SUE is located at the address: Ryskulbekov street, No. 111,
Khantagy village, Kentau. Its activities are heating residential buildings in the
city of Kentau. This is a chemically hazardous facility, its production includes
hydrazine hydrate - 60 liters, aqueous ammonia - 60 liters. The storage method is in
a specialized container. The facility borders on a residential area on all sides.

In the event of an accident due to the release of hazardous substances, the area
of potential chemical contamination is approximately 1.2 km?. At the same time,
the number of workers is 80 people and the population is 6364 people, including
irrecoverable losses - 1114 people, sanitary losses - 2068 people;

“Barsat” LLP is located in the Saryagash district, Kokterek settlement, Duysebev
street, No 35. This is a chemically hazardous facility, in its production of which a
total of 200 kg of ammonia is used. The method of storing ammonia is liquefied
gas, in receivers. The facility borders on one side with a residential area.

The area of the potential chemical pollution zone in the event of an accident
associated with the release of hazardous substances is approximately 0.5 km?.
The number of workers is 30 people and the population is 816 people, including
irreversible losses -143 people, sanitary losses - 265 people;

“ALEKS” LLP is located in the Saryagash district, Nurlyzhol settlement,
Akimbekov street, No. 7. It produces mineral drinks. It is a chemically hazardous

27



ISSN 2224-5278 5.2025

facility, in its production of which a total of 2.2 tons of ammonia is used. The
method of storing ammonia is liquefied gas, in receivers. The facility borders on all
sides with a residential area.

In the event of an accident associated with the release of hazardous substances,
the area of the potential chemical contamination zone is approximately 0.5 km?.
The number of workers is 365 people and the population is 21 people, including
irrecoverable losses - 67 people, sanitary losses - 126 people:

Zones of infection by HTS may appear in the event of accidents on the railways,
as well as in the event of defects in containers for transporting HTS.

At the large railway junction of the city of Arys, HTS may accumulate from
vehicles.

11 radiation hazardous facilities operate in the territory of two districts of the
region, including:

- there are 2 facilities in the Otrar district:

The enterprise of JSC “Zarechnoye” JV is located in the western part of the
Otrar district of the Turkestan region, on the territory of the Tabakbulak settlement.

The mine is designed to extract uranium-containing ores by the method of well-
hole underground leaching. The processing of the resulting solutions of underground
leaching is carried out by the sorption concentration method.

The technology of underground uranium leaching from the subsoil is associated
with changes in the surface. The minimum amount of mining mass during the
preparation of exploitation blocks is practically waste-free production.

The total area of the production area is 3800 hectares, the area of the production
base is 12.25 hectares, the area of the site is 7.74 hectares, the construction area
is 3.5 hectares, the area of greening is 1.97 hectares, the contour of the sanitary
protection zone (SPZ) of the complex.

The SPZ of the production site is set at a distance of -250 m.

An asphalt highway runs along the left bank of the Syrdarya river, 50 km from
the deposit, from which a dirt road with an improved coating is laid in the Bozhban
well area to the Tabakbulak farm and to the central part of the deposit. The nearest
railway station “Temir” is located on the right bank of the Syrdarya river, 105 km
from the Zarechnoye deposit.

Rotational village includes: 22 cottages for 10 people each; a hotel cottage for
7 people: a utility block with a laundry room with utility rooms and a sauna; boiler
rooms for 3 boilers; two wells with drinking water intake-submersible pumps and a
reserve water tower; AKSA APD 200S emergency diesel power plant.

JSC “Akbastau” BV”, “Kulandy” mine belongs to the III category of potential
radiation hazard as an object whose radiation impact is limited to the territory of
the enterprise.

JSC “Akbastau” BV”, “Kulandy” mine is located in the southwestern part of the
Shu-Sarysu lowland, in a deserted, difficult-to-reach, sparsely populated area on
the territory of the “Budenovskoye” deposit in the Suzak district of the Turkestan
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region. The nearest settlement “Bakyrly” is located 40 kilometers from the mine.
The Budenovskoye deposit is also being developed by a neighboring enterprise,
“Karatau” LLP, at site No.2 (Karatau deposit). The distance from the territory of
sites No.1, 3, 4 of “Akbastau” JSC to site No.2 of “Karatau” LLP is approximately
1.4 km.

Under the Akbastau agreement, the joint venture is serviced by “Karatau” LLP.

The prevailing winds blow from the northeast over the territory of the mine.
In this regard, the residents of the Karatau village are not at risk from possible
radiation accidents.

The closest settlements to the Budenovskoye deposit are the villages of Suzak,
Karagur, Karatau and the Aksumbe subdivision, located 40 km south of the deposit
at the foot of the Karatau ridge.

The work method is shift work. The total number of employees is 47 people,
including: 7 engineering and technical personnel, 40 workers.

There are 9 facilities in the Suzak district — “Appak” LLP (“Batys Mynkuduk”
mine), “ORTALIK” Production Enterprise” LLP (“Ortalyk Mynkuduk” mine),
“Inkai” JV LLP, “Katko” JV LLP, “Karatau” LLP, “Kazatomprom-Sauran” LLP
branch “Taukent” mine, “Kazatomprom-Sauran” LLP, “Stepnoye-RU”, “OTKHK”
JV” LLP Akdala mine, “OTKHK” JV”* LLP South Inkai mine.

The settlements are located far from the deposit and the production of radioactive
substances, therefore, the inhabitants of these areas are not at risk from possible
radiation accidents. In the zone of possible contamination there is an industrial zone
with a total number of more than 1.500 people working and non-working, where
situations may arise.

It covers an area of about 1.4 km?, has 236 workers and a population of 7.180
people, including irrecoverable losses of 1.237 people, sanitary losses of 126
people.

Conclusion.

The Turkestan region, like other southern regions, is considered seismically
dangerous, where earthquakes can occur up to 8-9 points. The formation of seismic
waves can lead to complete or partial destruction of engineering networks. Based
on the information above and taking into account:

- human losses (1363 people);

- economic losses (material and technical losses) we understand that the role of
emergency rescue and emergency restoration work is great.

In addition, it is urgent to develop safety measures taking into account the
population of the settlement and local characteristics.

The next step is to develop an optimal, universal safety measures methodology
to reduce human losses, taking into account the mentality of the residents of the
southern region to accept natural and man-made disasters.
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