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COMPARISON OF THE RADIATION SITUATION
IN THE AGRICULTURAL AND OIL REGIONS
OF THE ATYRAU REGION

Abstract. The article is devoted to the comparison of radiation levels in the Issatay and Makhambet districts of
the Atyrau region. Atyrau region belongs to the regions of the oil-producing industry, which in turn can lead to
environmental pollution, including radiation. Therefore, a radiation analysis was carried out to measure the exposure
dose on the territory of the Isatai region, in which the oil-producing industry is developed, and for comparative
analysis, the same measurements were carried out in the Makhambet region, where there is no industrial activity and
the region belongs to an agricultural region. The studies carried out show that, according to the average values of the
exposure dose in both regions, it is in close values, which range from 9 to more than 14 mR/h in the industrial region
(Issatay region) and from 10 to 11 mR/h in the agricultural region (Makhambet region). In the Issatay district,
according to the average values, there is a slight increased content. The data on the exposure dose rate at the entrance
to the village and in the center of the village show that in the Makhambet district, the exposure dose data is higher in
the center of the village than at the entrance to the village, while in the Isatai district the indicators at the entrance to
the villages are, on the contrary, higher. In the Issatay region, within the villages, the data are similar to the
Makhambet region, and outside the settlements, there is a slight increase associated with the additional load from oil
pollution. The data on the level of measurement height show that at the level of the earth's surface and at the level of
50 cm, the values of the exposure dose are close in the values of the two regions, while there is a difference at the
level of 1 m. In the Issatay region, the exposure dose is higher than in the Makhambet region, this may be due to the
relatively greater accumulation of gaseous radioisotopes that accumulate as a result of evaporation from oil fields.
The background radiation in both regions does not exceed the maximum permissible dose and is not hazardous to
health.

Key words: exposure dose, background radiation, micro-roentgen, agricultural area, industrial area.

Introduction. Nowaday, the impact of radiation on human health is a matter of serious public con-
cern. One of the most difficult problems is a major nuclear accident or the disposal of radioactive waste.
Getting more information about radioactivity or natural radiation allows us to objectively understand the
effects of radiation on human health [1].

In the broadest sense, radiation is the distribution of energy in space in the form of waves and
particles. These include infrared, ultraviolet, light and many types of ionizing radiation.

Information on the radiation situation can be obtained using modern dosimeters. Therefore, for the
timely detection of radiation, it is necessary to constantly monitor its level, assess its level and use
measuring instruments correctly [2].

—— 90 —/——
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In the Atyrau region, there is a single areal increase in alpha activity up to 2.12 Bq/l and beta activity
up to 1.76 Bq/l in the extreme northeast of the Kyzylkoga region in the Uil river basin.

In terms of beta activity, there is a second latitudinal areal increase in the north of Kurmangazy
district with a maximum value of 1.37 in the water source with Asan [3]. This increase, as well as in the
southwestern regions of the West Kazakhstan region, is not accompanied by a widespread increase in the
values of alpha activity, except for the only water source in the village. Asan, in which the value of alpha
activity exceeds the value of beta activity and is 2.01 Bg/l. At the same time, the values of the volumetric
activity of radon in all studied areas of the Atyrau region do not exceed 4 Bg/l. In the Atyrau region,
4 territories (anomalous contours) with the highest radon hazard were identified: in the Kurmangazy
region - 2 (anomalous median ERAA value - 26 Bq/m?), Kyzylkoga region - 1 (38), Zhylyoi region -
1 (31). During radiometric measurements in rooms, increased activity was detected only in 1.4% of the
surveyed villages of the Atyrau region. In the Atyrau region, not a single excess of the EEVA of radon
was found above the standard of 200 Bq/m?® for residential premises and 310 Bg/m® for office premises.
The number of increases in EEVA of radon from 100 to 200 Bg/m’: Kurmangazy region - 15, Zhylyoisky - 5,
Kyzylkoginsky region—4 [4].

In order to study the radiation state, we carried out research on the territories of two regions, which
are very different from each other. The Makhambet region is located along the Ural River and the
availability of fresh water contributed to the development of agriculture in this region. Issatay region is
located off the coast of the Caspian Sea and the main activity in this region is oil production [5].

Methods. The basis of the presented material is the assessment of the results of radiation monitoring
in the Makhambet and Issatay districts of the Atyrau region, which is understood as the radiation
monitoring by the DRG-01T dosimeter. The absolutely safe level of radiation background for the
population is 30 mR/h. The territories of 7 villages in Makhambet region (Almaly, Taldykol, Saraishyk,
Zhalgansay, Makhambet, Tanday, Aktogay) and Issatay regions (Ergaliyev, Tushykudyk, Akkystau,
Zhanbay, Naryn , Zineden, Issatay). The studies were carried out at the entrance to the settlement and in
the center of the settlements at three levels: at ground level, 50 cm from the ground and 100 cm from the
ground [6].

Results. Deterioration of the dynamic equilibrium of radionuclides in the environment occurs due to
complex natural changes and human activities in agriculture and industry. There are two types of
radionuclides in oil and gas pollution. The first type is associated with uranium-rich shale. The amount of
uranium in the shale is 1000 g/t. The resulting Ra-226 gets into oil and gas and contaminates them with
radionuclides. Thus, oil and gas are converted into radioactive substances. Currently, oil and gas are
produced in different countries of the world and their radioactivity is measured [7,8].

Makhambet district - a district located in the central part of the Atyrau region, the center is the village
of Makhambet. It is located 70 km from the regional center along the Atyrau-Uralsk highway. The surface
is smooth. The soil is black and sandy. The main occupation of the population is agriculture. The
Makhambet region is divided into the following administrative territories: the villages of Akzhaiyk,
Aktogay, Alga, Almaly, Baksay, Beybarys, Esbol, Zhalgansay, Makhambet, Saraishyk [9].

Issatay district - a district in the north-west of the Atyrau region. Located off the coast of the Caspian
Sea, desert, flat, saline, saline, dry soil layer. Mainly engaged in oil production. The Isatay region is
divided into the following administrative territories: H. Ergaliev, Tushikuduk, Akkystau, Zhanbai, Naryn,
Zineden, Issatay [10].

The research results (figure 1) show that the average values of the exposure dose in the villages of the
Makhambet and Issatay regions are at the same level from 9.0 mR/h (Almaly settlement of the
Makhambet region) to 14.3 mR/h (Ergaliev settlement of the Issatay region). Average values for all
settlements are 10.6 mR/h in Makhambet district and 11.2 mR/h in Issatay district.

The values of the exposure dose at the entrance to the settlement and in the center of the settlements
are also marked with different values (figure 2). This difference was especially noted in the Makhambet
region for the villages of Taldykol (at the entrance - 7.6 mR/h and in the center of the village 13 mR/h),
Saraishyk (at the entrance - 12 mR/h, in the center of the village - 9.3 mR/h ), Aktogay (at the entrance
9.6 mR/h, in the center - 13 mR/h) and in the Issatay district for the villages of Zhanbay (at the entrance -
9 mR/h, in the center 10.6 mR/h), Zineden (at at the entrance - 9.3 mR/h, in the center - 11 mR/h), Issatay
(at the entrance - 12.3 mR/h, in the center - 7.6 mR/h). Outside villages, the exposure dose is less than in
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the village itself, for example, in the villages of Taldykol, Makhambet, Aktogay, Zhanbay, Zineden.
However, in some villages the opposite values are noted, for example, in the villages of Saraishyk,

Akkystau, Issatay [11].
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Figure 1 — Average values of exposure dose in Makhambet
and Issatay districts of Atyrau region, mR/h
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Figure 2 — Values of the exposure dose at the entrance to the village
and in the center of the villages of Makhambet and Issatay districts

The exposure dose values at different levels have different meanings (figure 3). At the 0 cm level, the
maximum values are typical for the settlements of Ergaliev and Akkystau (15 mR/h) in the Issatay region
and low values for the village of Issatay (Issatay region) - 7 mR/h, as well as Saraishyk (Makhambet
region) - 9 mR/h. At a level of 50 cm, the maximum values are in the Taldykol settlement of the
Makhambet region (16 mR/h) and 14 mR/h each in the Aktogay settlements of the Makhambet region and
Ergaliyev of the Issatay region. The minimum values are typical for the village of Zhanabay (6 mR/h) and
Naryn (7 mR/h) of the Issatay district. At a level of 100 cm, the maximum values were recorded for the
village of Naryn, Issatay region (17 mR/h) and 14 mR/h each in the villages of Aktogay, Makhambet
region and Ergaliyev, Issatay region [12].

If we take the average values for each level of exposure dose measurement (figure 4), then it can be
noted that they are all close in value and range from 10.4 mR/h (at the level of 100 cm) to 11.3 mR/h
(at the level of 0 cm) in the Makhambet region and from 11.2 mR/h (at the level of 0 and 50 cm) to

11.5 mR/h (at the level of 100 cm) in the Issatay region.

—— 9 —/——
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Figure 4 — Average values of the exposure dose for different levels
of measurement in the villages of Makhambet and Issatay districts

In the general picture, the studies carried out showed that the exposure dose values ranging from 7 to
16 mR/h in the Makhambet region (the minimum values are typical for the villages of Taldykol and
Aktogay at the entrance to the village, the village of Saraishyk and the maximum values in the village of
Taldykol and at the entrance in the village of Tanday) and in the range from 6 to 18 mR/h in the Issatay
district (the minimum values are typical for the village of Issatay and at the entrance to the village of
Zineden, and the maximum values were observed at the entrance to the village of Akkystau and Issatay)
[13,14].
Conclusion. According to the plan, control was carried out in two districts of the Atyrau region
(agricultural and oil). For comparison: the Isatay region has a higher indicator than the Makhambet region.
However, it is believed that the radiation background in both areas meets sanitary standards and does not
significantly affect the life and health of the population.

M.C. Ecenamanosa', K. Canamarosa’,
JI.X. Canragxuena?, K.C. Ecenamanona', A.E. Taenoeprenopa’

X.JlocMyXaMe/I0oB aThIHAaFbl AThIpay MEMJIEKETTIK YHUBEPCHUTETI, AThipay, KazakcTan;
2B.B. T'opo10BUKOB aThIHAAFbl KanMak MeMiekeTTik yHuBepcuTeTi, Dnucta, Kanmak, Peceii @enepanuschl

ATBIPAY OBJIBICBIHBIH AYBLUIIIAPYAIIBLIBIFEI
’KOHE MYHAWJIbI OHIPJIEPJIETT PAIUALUSIIBIK )KAF JAWIbI CAJIBICTBIPY

AnHoTauus. Makana ATeipay oONbICHIHBIH McaTaii sxoHe Maxamber ayaaHIapbelHIAFEl paauanus JeHreHiH cabic-
TBIpyFa apHajFaH. ATblpay OOJBICHI MyHail eHIIpeTiH aliMakka jkaTalbl, Oyl €3 Ke3eriHje KopllaraH OpPTaHbIH, OHbBIH
ilIHAEe paJualusHbIH JIACTaHYbIHA oKelyl MyMKiH. COHIBIKTAaH MyHall @HepKociOi gaMbiran Vcaraii aiiMarbl ayMarbIHIa
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9KCHO3UIMSI JI03aChIH OJIIICY YIIIH pajnalMsiIblK Tajljay KYpPri3iial jKoHe CalbICTHIPMANbl Tallay YIIiH JI9J1 OChIHAAN
eqley XKyMblcTapsl MaxamOeT aliMarblHa XKy3€re achIpbULIbL, OHIIPICTIK OEJCEHAIIIr KOK oHEe aiiMak ayblImapya-
MIBUIBIK OHIPTre XKaTaapl. Op ayAaHna 7 aybll 3epTTeili. 3epTTey ayblliap ayMarblHa JKOHE 9P aybUIIBIH OPTAIBIFBIHA Kipep
aNJBIHAA KYPriziaai. Onuiey »KyMbICTapblHAa YII ACHTeWe: Kep JeHreiiHae, ®apThl MeTp OMIKTIKTE koHe Oip Mmerpie
JKYPri3iai. 3epTreyiiep KepceTKeH IeH, eki aifMakTa a SKCIO3HUIIMS T03aChIHBIH OpTallla MOHIHE COMKeC, 0J1 OHEPKACIINTIK
aiimakta (Mcaraii aiimarbl) 9-nan 14 mP/car. neiiin skoHe aybUIIapyainbUIbIK aiiMarbinaa (Maxamber o6mbickl) 10-HaH
11 mP/car apanbIFeiHa OONATHIH JKaKbIH MOHAE Oomaibl... Vcarail aynaHblHAa opTalla MOHre COWKec Ma3MyHBI a3jarl
XKOFapblIaraH. AybUIFa Kipe OepicTeri »oHE ayblil OpTabIFBIHAAFBl SKCIIO3MIMS J03aChIHBIH KOd(dUIMEHTI Typalsl
ManimMeTTep — MaxamOeT aygaHbIHIa IKCIIO3HUIHS JO3aChl TYPaJIbl MATIMETTEP aybULIBIH KipeOepiciHe KaparaHaa aybULIbIH
opTachiHIa, an Mcarail aynaHblHAa ayblIapAblH KipeOepiciHaeri KepceTKilTep, KepiciHile, sKOFapbl eKeHiH KepceTe.
By paguaiust GpoHBIHBIH aybUIIApAaH THIC TOMEHAITIHIH HOTHXECI 0OIybl MYMKIH, SIFHH PaJHalUsUIbIK JJaCTaHOAFaH, ai
ayblIIapAbIH ©31HAe MIEKTP PHEPTUACHIH Naiifanany TaOuru paaualnusHbl inliHapa apTTeipaibl. Mcarail aynaHelnaa, aybul
iminge MomiMerTep MaxamOeT aynmaHblHA YKcac, al aybll CHIPTBIHAA MYHAWIBIH JacTaHybIHAH OOJNaTBIH KOCHIMIIA
XKYKTemere OailaHBICTBI IIaMalibl ©ciM Oaiikamnasl. Ouniey OWIKTITiHIH ASHIreli Typasbl MaJliMeTTep xep OeTi AeHreninae
skoHe 50 cM meHreiiHae SKCIO3UIMS J03aCHIHBIH IaMajapbl €Ki aiiMaKThIH MIaMajapblHIa aKbIH eKeHiH KopceTei, al
1 M pmeHreitinne aiibipmambuiblK Oap. Mcarail aiimarpiHaa dKCo3unys A03ackl MaxaMOer aiiMarblHa KaparaHJa KOFaphl,
MYHail KeH OpbIHAApbIHAH OyJaHy HOTHIKECIH/IE XKHHAIATHIH ra3 TOPi3/Al paIuoU30TONTAPIbIH CATBICTHIPMAIBI TYPIS KOl
XKHUHaMyblHa OaitnanpicThl. Exi oOsbICTaFbl panuanusuiblk (JOH HICKTI payaljibl MeJIepIeH achaiibl ®oHE JACHCAYIJBIKKA
Kayinri emec.

Tyiiin ce3aep: SKCIO3MLIMIIBIK MOJIIEP, PAaAUanMsUIBIK (OH, MUKPO-PEHTICH, aybUIIIApyallbUIbIK ayJaHbl, OHII-
picTik aiimaK..

M.C. EcenamanoBa’', ). CantamaroBal,
JI.X. Canragxuesa’, K.C. Ecenamanosa', A.E. Taenoeprenosa’

! Atpipayckuii rocyiapcTBeHHBINH yHUBEpCHTET MMeHH X. JlocmyxameioBa, ATeipay, Kaszaxcran;
2 KanmblLkuii rocynapcTBeHnblii yausepeuter umenu b.B. Toponosukosa, Dnucra, Pecny6nuka Kanmbikus,
Poccuiickas ®enepanus

CPABHEHUE PAJTMAIIMOHHOMN CUTYAIIUU B CEJIbCKOXO3SMICTBEHHOM
U HE®TSHOM PETHOHAX ATBIPAYCKOM OBJACTH

AnHotauus. CraThsi TOCBANIEHA CPaBHEHUIO YpOBHeH paamanumu B Mcaraiickom m MaxamOeTckoM paifoHax
ATbIpayckoil 001acTu. AThIpayckas 001acTb OTHOCUTCA K pernoHaM HedrenoObIBaroliel oTpaciu, 4To B CBOIO Oodepelb
MOXET NPUBECTH K 3arps3HEHHIO OKpYXKaromleld cpeibl, B TOM YHCIIE W pagvanuoHHOH. [lodTtoMy OBUT mpoBeneH
pazualMOHHBIA aHaIM3 110 U3MEPEHUIO YKCIIO3MIUOHHOM J03bl Ha TeppuTopuu McaTalickoro paiioHa, B KOTOPOM pa3BUTa
HedTeno0bIBaoNIast OTPAcb U U CPaBHUTEIHHOTO aHaJH3a MPOBEIEHBI TaKHe kKe n3MepeHns: B MaxaMOeTckoM paiioHe,
[JIe OTCYTCTBYET HPOMBIIIEHHAS JIESITENbHOCTh, U PAaHOH OTHOCHUTCS K CEIbCKOXO3IHCT-BEHHOMY pETHOHY. B kaxmom
paiioHe ObIJIO MCClIeI0BaHO MO 7 MOCENKOB. MccnenoBaHus MPOBOAMINCH 10 BhE3/1a HA TEPPUTOPHHM MOCEIKOB U B LIEHTpPE
Ka)XJoro nocenka. V3mepeHust ObUIM CHeNaHbl Ha TPEX YPOBHIX, HA YPOBHE 3€MHOH MOBEPXHOCTH, BBIIIE HA BHICOTE
MOJIMETPa M Ha YpPOBHE OJHOTO MeTpa. [IpoBeneHHBIE HCCIIENOBAaHUS IOKA-3bIBAIOT, YTO IO CPEAHUM 3HAYCHHUAM
HKCIIO3ULMOHHON J03bl B 00eUX paiioHaX HAXOAUTCSA B OMM3KHX 3HAYCHUSX, YTO COCTAaBILIOT OT 9 no Gonmee 14 mMP/u B
npoMmebliieHHoM paiione (Mcaraiickom paiione) u ot 10 mo 11 MP/4 B cenbckoxo3siicTBeHHOM paiioHe (MaxamOeTckuii
paiion). B HcaraiickoMm paiioHe M0 cpeJHUM 3HAYCHUSM OTME-4aeTcs HeOOJIbIIOE MOBBINICHHOE colepkaHue. JJaHHbIe 1o
MOIIHOCTH 3KCIIO3UIIMOHHOM 103bl IIPU BbE3/I€ B IIOCENOK U B LIEHTPE MOCEIIKA [10Ka3bIBAIOT, 4YTO B MaxambeTckoM pailoHe
JTaHHbIE HKCIO3UIIMOHHOM J103bI BBIIIE B LIEHTPE MOCEJIKA, YeM IIPH BbE3JE B MOCENOK, Toraa kak B McaraiickoM paiioHe
[IOKAa3aTeNu [IPU BbE3JE B MOCEIKH, HA0OOPOT, BhIIIE. DTO MOXKET OBITh PE3yJbTaTOM TOI'O, YTO 3a TEPPUTOPHUU MOCEIKOB
paguanoHHbINH (QOH HIKE, TO ecTh He HaOMIoaeTcsl palualliOHHOTO 3arpsS3HEeHHUs], @ B CAMUX IIOCENKaX HCIIOIb30BAHUE
3JIEKTPO3HEPIHH YaCTUYHO IOBBIIIAET NPUPOIHYIO paauanuio. B McartalickoMm paliloHe BHYTPHU ITOCENIKOB JaHHBIE CX0XHU C
MaxamOeTckuM paiOHOM, a 3a MpeAeNaMH IOCEJIKOB OTMEYACTCS HE3HAYMTEeNbHOE IIOBBIICHHE, CBS3aHHOE C
JIOTIOJTHUTENBHONW HAarpy3koil oT He(TSHOro 3arpsi3sHeHus. JJaHHbIE 10 YPOBHIO BBICOTHI U3MEPEHMS MOKA3bIBAIOT, YTO HA
YpOBHE 3€MHOI MOBEPXHOCTH U Ha ypoBHE 50 CM 3HAYEHHsI KCIIO3UIIMOHHON JI03bI OJU3KHU MO 3HAYCHUSM JBYX PaHOHOB,
TOrJa Kak OTMeyaercsi pasnuuue Ha ypoBHe | M. Pagmanuonnbiii ¢oH B o0eux pailoHaX He NPEBBIIAET IPEIEIbHO-
JIOITyCTUMOM J103bI M HE SIBJIICTCS OMACHBIM IS 370POBbSI.

KuaroueBble ci10Ba: SKCHO3UIMOHHASA J103d, PaJUallMOHHBIA (DOH, MUKPOPEHTTEH, CEeIbCKOXO3SICTBEHHbIH paiioH,
MPOMBIIIJICHHBIN paiioH.
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