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RADIATION SITUATION ON THE TERRITORY
OF SHUCHINSK-BOROVSKAYA RESORT AREA
AND MEASURES ON THE RADIATION RISKS REDUCTION

Abstract. The study is directed on receiving of the objective information on the radio-ecologic situation on the
territory of Shuchinsk - Borovskaya resort area (hereinafter - SBRA). Such information is demanded by permanent
residents as well as by the persons on vacations (holiday-makers), who temporary stay on the given territory. Burabai
and Zhukei granite massifs are located on the territory of this area. Radioactive anomalies in the natural media: soils,
bottom sediments, water and air of the soils - are linked to these massifs.

During the present study it was found out that the highest radiation danger on the territory of Shuchinsk-
Borovskaya resort area, presented by soil radon in 11 out of 22 settlements in Burabai and Birzhan Sal districts.
There the detailed radio-ecological mapping is required as regards the level of radiation risks for the population
health, development and realization of the address anti-radon measures.

The study was performed within the Scientific-Technical Program: BR05236529 «Complex evaluation of the
ecosystems of Shuchinsk - Borovskaya resort area with determination of the environmental load for the purpose of
the recreation potential’ stable use» for the years 2018-2020».

Key words: radon, radiation situation, uranium, radon-dangerous area, Shuchinsk-Borovskaya resort area.

Introduction. Shuchinsk-Borovskaya resort area is the most important intensively developing
recreation area of the Republic of Kazakhstan. The main condition for stable development of Shuchinsk -
Borovskaya resort area is: control on the natural peculiarities of the territory, optimization of the
recreation potential’ use under decrease of negative impact on the environment and creation of favorable
conditions for living of local population.

Radiation situation is one of the most important characteristics of the environmental well-being of
any territory. The natural and man-made components are singled out in its formation.

Methods. Radiometric investigations were conducted in 22 settlements (town of Shuchinsk,
15 settlements in Burabai district, 6 settlement in Birzhan Sal district).

Radiometric survey was conducted along the streets of the settlements, anticipating to cover
the whole area of a settlement. Survey was done using the certified dosimeters DKS-96. The fixed points
of the activity’ measurement were allocated every 50 m, between these points - the continuous listening
was done.

The complex of studies included the radon investigations as radon is widely spread danger for
population health. This is the second (after smoking) reason for development of lung cancer in the world.
The radon investigations included determinations of EBVA momentary values (equivalent balanced
volumetric activity) ofradon as well as the integral values of radon volumetric activity in each settlement

W ater samples for alpha- and beta-activity were taken from the drinking water sources as well as
from large water bodies ofthe resort area.
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Amounts and methods of sampling, radiometric and radon measurements of radon were performed
taking into account the Methodic Instructions ofthe Ministry of Health ofthe Republic of Kazakhstan [1].

The modern data on the level of radiation situation were analyzed taking into account the
earlier performed investigations (JSC «VolkovGeology» in 2005-2008 and LLP «<ECOSERVICE-C» in
2010-2011).

Results and Discussion. Radiation situation on the territory of Shuchinsk - Borovskaya resort area is
determined, first of all, by Kokshetau or the Northern Kazakhstan uranium-bearing province, in which this
area is located [2]. On the territory of Shuchinsk-Borovskaya resort area, based on the results of radio-
hydro-lithological-chemical survey [2], the micro-basins with area of 100-140 km2with increased activity
ofradium-226 were singled out. The following settlements: Zelenyi Bor, Molbasa, Burabai and Sarybulak
are located within the contour of these micro-basins. Radium-226 is the direct source of radon, which
introduces the significant impact into the radioactive doze for the population. Besides, more than a dozen
ofwater sources with the increased radioactivity is determined by the investigations conducted earlier.

In 2010 the specialists of LLP «<ECOSERVICE-C» performed the selective radon investigations in
Birzhan Sal district, accompanying it by radio-metric investigations and sampling from the water sources
in settlements: Andykozha Batyr and Nevskyi (Donskoy rural county) and Trambovka, Karlovka, Kyzyl-
yum and Zhukei (Ulginskyi rural county).

Radio-active anomalies in the soils, water and air of the soils and grounds are spatially connected to
Burabai and Zhukei granite massifs, located among strongly metamorphized Paleozoic rocks: schist,
sandstones and conglomerates.

On the radar satellite image these massifs look like the ring structures (figure 1). During the analysis
the vertical displacements were used by a pair of the radar images of the space apparatus Sentinel-1 of the
year 2018. For visualization and convenience of visual comprehension of the satellite images the pseudo-
colorful composites ofred, green and blue color were formed: VV - signal intensity in the vertical-vertical
polarization VV; VH - signal intensity in the vertical-horizontal polarization VH and NDI - quotient of
division ofintensity in polarization VV by intensity in polarization VH.

The granites’ content - biotite and corniferous - biotite fine - medium-grained and medium-grained
porphyry-like structure [3]. Content of potassium in both granite massifs is very high, which corresponds
to the content of potassium in the leucocratic granites in the Central Kazakhstan [4]. The anomalous
manifestations of uranium and thorium are related to these granites. According to the data of JSC
VolkovGeology’ specialists, in these granite massifs the increased content of uranium was noted being
more than 10 g/ton (124 Bg/kg) and thorium more than 35 g/ton (184 Bq/kg) [2].

Figure 1- Areas of location of Burabai and Zhukei granite massifs (on a fragment of the physical map and map
of vertical displacements based on a pair of radar images of Sentinel-1 space apparatus ofthe year 2018
for the territory of Shuchinsk - Borovskaya resort area)
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The second important factor, which influences the territory’ radon danger, is the manifestation of the
bursting tectonics. The geological map of the territory under study (figure 1) reflects not only contours of
the granite massifs and small bodies, but also numerous bursting disturbances, which strengthen the ring
structure exactly around Borovskoy and Zhukei granite massifs [5,6].

Radiometric survey conducted in 2018-19 determined the average value of the Power Equivalent
Dose (PED) of the outdoor gamma-radiation amounted to 0,160+0,031 mcZv/h. The increased values of
PED average values in the settlements conform with contours of Borovskoy and Zhukei granite massifs.

Only one anomalous PED value of 0,61 mcZv/h was found out. Additional radiometric survey
conducted in 2019 revealed that this anomaly and the series of the increased PED values in the
neighboring settlements are related to the increased radioactivity of the modern road pavement made of
granite crushed stone.

In 2018-19 the momentary measurements of radon EBVA were done in 169 dwelling houses. To rise
the reliability ofthe results, measurements of radon EBVA in 76 dwelling and public buildings conducted
in the years 2010-12 were added (table 1). In the years 2010-12 as well as in the year 2019 the radon
EBVA values were proved by the results received by the integral detectors.

Results of momentary measurements of radon EBVA in the indoor air of dwelling and public buildings
in Shuchinsk - Borovskaya resort area in 2010-2012, 2018 and 2019

Number of EBVA

Name _of an area, Nur_nt_ngr of Median value, values >100 Number of EBVA

district definitions Bg/m3 but <200 Bq /613 values >200 Bg/m3
Shuchinsk - Borovskaya resort area 217 72 21 26
Burabai 127 77 12 16
Birzhan Sal 20 49 9 10

The number of EBVA values from 100 to 199, more than 200 and median values of 50 and more
Bqg/m3are singled out in the Table 1. EBV A values of 100 and 200 Bg/m3are the average annual standards
for the new buildings, constructed later that the year 1999, and old buildings. And median value for the
settlement territory of 50 Bg/m3 and more, as the experience of our radon investigations shows, is EBVA
level at the sites with radon danger. Number of such settlements amounted to 11 out of all 22 settlements
in Shuchinsk - Borovskaya resort area. If make EBVA distribution at the radon-dangerous sites more
detailed, it is possible to find additional anomalous EBV A values. That’s why, singling out such contours
within the settlement, it is important to calculate their areas and to compare them with the total area of the
settlement. 1fthe share of such areas is more than 10% ofthe total area of the settlement, it is necessary to
continue the investigations of radon EBV A’ distribution in the settlement. The higher is the share of
radon-dangerous sites, the larger should be the amount of additional investigations.

So, the highest radiation danger on the territory of Shuchinsk-Borovskaya resort area
may be presented by radon in 11 out of 22 settlements of Burabai and Birzhan Sal districts, where radon
is connected to Borovskyi and Zhukei granite massifs and accompanying discontinuous disturbances
(figure 2).

So, it is determined that at 37% ofthe area ofthe settlements located in Shuchinsk-Borovskaya resort
area it is necessary to conduct radon investigations in order to reveal the buildings, in which the
application of anti-radon protection is required!

Analysis of radioactivity of water samples taken from large in the resort area showed that in 7 out of
8 water bodies water average alpha-activity amounted to 0,6 Bg/l, beta-activity - 0,43 Bg/l. Anomalous
values were received for water taken from Bolpash Sor. There alpha-activity amounted to 4,06 Bq/l, beta-
activity - 1,82 Bq/l. There are no standards as regards alpha-activity for water taken from the water bodies,
that’s why it should be accepted: if water from these water bodies is planned to be used for domestic-
drinking purposes, it is necessary to conduct additional investigations regarding the radionuclide analysis.
It is necessary to point out, that not high radioactivity of water, possibly, is related to the self-treatment
ability, noted in these lakes (Chebachie, Burabai and Shortandy) [7].

72



ISSN 2224-5278 Series o fGeology and Technical Sciences. 4. 2020

Figure 2 - Segments of geological map [5,6] and maps of radium-226 distribution
in the bottom sediments in micro-basins located within Shuchinsk - Borovskaya resort area [2]

So, it may be point out that the highest radiation danger on the territory of Shuchinsk - Borovskaya
resort area may be posed by radon on the separate sites located in the settlements of Burabai and
Zelenoborskyi rural counties of Burabai district and Donskoy rural county of Birzhan Sal district, in
11 out of 22 settlements of Shuchinsk - Borovskaya resort area.

It is recommended to realize the obligatory detailed radon investigations in these settlements within
the radon-dangerous sites already singled out.

M. . Kawokosl I'. B. degoposl H. A. Akosnesal E. K. CagsakacoBl K. A. Alonos2

1«OKOCEPBNC-C» XLUC, Anmatbl, Ka3axcTaH;
XNapbIWTbIK 3epTTEYNEP XKIHE TeXHONoruanap
ANTTLIK OpTanbIrbl» UHCTUTYTLI» AK, Anmatsl, KasaxcTaH

WYYNHCK-BEYPABAN KYPOPTTbLL AVNMAK TEPPUTOPUACBIHAATbI PAAVALUANBLL
XATOAN XXOHE PAOVNALNANDBLL KAY1MN-KATEPAL ASANTY XXeH1HAE1 1C-LLUAPAJIAP

AHHOoTauua. 3epTrey L yunHck-Bypabaii Kypopnbly, aiMarbiHbiH Api Kapait - LBEKA) pagnmoskonormsnbik
Xargaibl Typanbl aknapatTapfbl TeHK¥Kbifbl anyra 6arbiTTanraH. B~n annapaT ocCbl ailMaKTbiH TepakThbl
TAPrblHAapbl, AeManyLibliapbl, COHAaM-aK yaKbITLa MEKeHeyLLinep apacbiHa cpaHbicka ne. Pagnoakonorusbik
3epTTeynepai XYprisy 6apbiCbiHAa paguvauusanbiK argaiabl 6aranay YLWiH €H COHrbl 3ficTeMeNiK aTkapbiMaap
KongaHblngbl. BAn Tacin 3epTTenin XaTkaH aliMakTa pagunaumsanbiK xargai Kayin-katepai asanTy xeHiHgeri ~cbl-
HbICTapAbl TaH4ay 6apbiCbiHAA 6aCbIMAbINbLIKTbI Xaracteipyra MYMKiHAIK 6epai. LLLBKA TeHiperiHae pagnaunsanbik
Xargangbl 6aranay x” mbictapsl 2018-2019 xbingapbl KOMra anbliHraH ericTik pagMo3KonorMsabiK 3epTTey HaTUXea
6oiblHIIA OpblHAaNAbl. PaguomeTpusnblk Tekcepy 22 engimekeHge XYprisingi (L yunHcK Kkanackl, bypabali
ayfaHblHbIH 15 engimekeHi, bipxaH can ayfaHblHbIiH 6 engimekeHi). AKC-96 ao3vmMeTpiepiH KongaHa oTbIpbin,
paguomeTpusanbiK 6GeliHeney engiMmekeH KellenepiH 6oiinail engimekeHHiH 6apfblK ayAaHblH xabaTblHAal eTin
XYprisingi. benceHawkn enweygid HakTbinaHraH HYKTeci - 50 M, ocbl HYKTenep apacbiHAa Y34iKci3 TbiHAaNAbI.
PagoHAabIK 3epTTeynep pagoHHbIH OTKB-HbIH (3KBMBANEHTTI Tene-TeH >XOrapbl 6GeNCeHAINIri) Xbingam M3HiH,
COHJai-ak 3pbip engimMeKkeHAeri pagoHHbIH Xorapbl 6€1CeH AW MHLW, UHTErpangbl MaHIH aHbIKTay bl KamTuAbl.
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Anb(ha x3He 6eTa GenceHawn YwiH cyabl ipiKTey aybiscy KesiHAe fe, KYpOpTTbly aliMakTbliH ipi cy
KolimanapbiHaa fa XYpn3Bar PagoHAbl pagMOMEeTPUANbLL XK3He pafoHAbl efilleM CbiHamManapbliH any Kenemi MeH
apictemeci [P [eHcaynblK cakTay MUHUCTPAITIHIH 34icTeMeNiK yCbIHbIMAAPbIH €CKEPe OTbIpbIN OpbliHAaNAbl. byaaH
6acka 2005-2008 >bingapbl «Bonkosreonorus» AJ] x3He 2009-2013 >xbingapga «9KOCEPBUC-C» XLUC
eTKi3iNreH pagnoaKonorusanbik 3epTTeynepaiH 6ypbiH XacanraH HITUXKenepi KongaHbingbl.

L yunHck-bypabali KypopTTblk aimarbl (3pi kKapail - LLUBKA) Kekwetay TeHiperiHge Hemece ConTYCTiK
[a3akcTaHHbIH ypaHAbl LWeTKl aiiMarbiHAa opHanackaH. LLLBKA TeHiperiHge OypblH >Xypn3wreH 3epTTeynep
6oiiblHWa pafua-226 >xorapblnaTtbiiraH akTUBTEepi HEri3iHAe MUKpOXaybl3fap €epeKLUeNeHreH, XXorapblnaTbiiraH
pagnoakTUBTEP apKbliibl OHHAH apThiK Cy Ke3depi aHblkTandbl. XKepaeri, cyfarbl XXaHe TONbIpakK NeH XepaiH ayaja-
rbl PagMOoaKTUBM aybITKYLbINbIKTapbl, Bypabai x3aHe XKykeil rpaHUT ankanTapbiMeH KEHICTiKTe 6alinaHbiCKaH.
AyMaKTblH pajoH KaylTLWMNHe 3cep eTeTiH eKiHWi MaHbI3fbl (DaKTop - >KapblArbil TEKTOHWKaHbIH A p Ta.
2018-2019 xbingapgarbl paguoMeTpusanbik TekcepymeH 0,160+0,031 wmk38/car KypalTblH CbIpTKbl Famma-
CayneneHypLl 3KBUBaNeHTTI f03a KyaTbliHbIH (3/[[) opTalla M3l aHblKTanabl.

EnpimekeHgepaiH optawa 3[J[ M3HIHIH >Xorapbinaybl BOpOBCKUI >k3He XXyKeil rpaHUT MacCUBTEPLULL
KOHTypnapblHa Caiikec KeneAr byn aHomanus >kaHe Kepluinec aybingapgarbl 3/ M3HiHIH Xorapbinaybl rpaHuT
KUbIPLIbIK TacTapbIMEH 3amMaHayu >XON KabaTbiHblH pajM0aKTWBTLUMHLL >KOrapbiiaybiHa 6aifaHbICTbIbIMb
aHbIKTaNbl.

76 TYprbiH >X3He Koramablk rumapattapgarbl (2010-2012 oK. enweynep) enlley HATWXKenepiMeH TONblK-
ToipbinraH 169 TyprblH rumapatTapgarsl pagoH 3TKB >kegen maHw (2018-2019 x. enwey) 6aranay HerisiHge
atanraH KepceTKilwTiH >xannbl LWBKA 6olibiHWa MeguaHanblk MaHi 70 Bk/M3 bypabali ayaaHbiHaa 81 Bk/M3
BipxxaH can aygaHbiHAa 49 Bk/M3 KypaiTbiHbl aHblKTangbl. KemxblagblK pagoHAbl 3epTTeynepimisgiH Taxlpubea
KepceTKeH/el, aybln aymarbl 60iibiHILA MeAnaHanbiK M3 50 Bk/M3X3He ofaH fa afn MekeHAep - pafloH KayLl 6ap
yuyackenepgeri 3TKB feHrel 60Mbin caHanaTbiHbl aHbIKTaNAbI.

Byn sepTtTeyfe ocbiHgali 11 aybin aHblkTangbl. KypopTTblK aliMakKTbiH ipi Cy KOWManapblHaH afblHraH cy
CblHamManapblHbIH PaAvoaKTUBTINITIH Tangay 8 Cy KoMMacbIHbIH 7-fe cyAblH opTalla anbta-6enceHgwn 0,6 bk/n,
an 6eta-6enceHawn 0,43 Bk/n KyparaHblH KepceTTi, aHOManabl M3H bonnaw CopgaH anbiHraH cyga (anbga-
b6enceHawn 4,06 bk/n, 6eta-benceHawn 1,82 Bk/n) mpceT. Cy KoimanapblHaH cy YLiH paguoakTUBTLLK
60iibIHLLIAa HOPMATMBTEP XOK, erep 6yn cy KoliManapbiHbIH Cybl LIAPYaLlbIIbIK aybl3Cy KaXeTTL NHe naiganaHblnca,
OHAAa PpaguoHYKNMATIK Tangay OoMblHIWA KOCbIMWIA 3epTTeynep >XYPprisy Kepek. CyfblH >KOrapbl emec
pagmoakTuBTWN ocbl Kengepae (Yebaube, bypabait xaHe LUlopTaHabl) aTtan eTineTiH e3giriHeH TasanaWTbiH
KabineTiHe 6alinaHbICTbl 601ybl MyMKL (TypcbiHOBa Alic., [, X. KyHuwebirap, 2016).

3epTTey HaTuxeci agpceTkeHgen, LIBKA TeHiperiHge bypabaii xaHe bipxaH can ayfaHaapblHbIH 22 enjive-
KEHHL 11-iHAe, paguaunsnbliK Kayin-katepgi Tonblpak pafgoHbl TeHAipyi MYMKIHAIr aHblKTanraH, OHAa XanblK
[eHcay/bIrbiHa pafuaunsanbiK Kayin-kaTep feHreii MeH pafioHra Kapcbl MeKeHfiK Wwapanapabl eHaey XaHe XYprisy
YLWiH enKen-Tenkenni pagmoaKonormaibik kaprara TYcipyai XY3ere acblpybl XanracTbipy Kaxer.

3epTTey «2018-2020 Xblgapra ThiHbITY 3/1eYeTiH OPHbIKTbI KOMAaHY MaKcaTblHAa 3KOMOTMUAMbIK XYKTeMeLL
aHblkTayMeH 6ipre LLlyunHck-Bypabaii KypopTTbiK aliMarbiHAa 3KoXyiew KkeweHgi 6aranay» (BR05236529)
rbINbIMU-TEXHUKANbIK 6argapnamacsl ascblHAa XY prisingi.

TywWwH ce3fep: pafoH, pagvauusanbiK Xaraai, ypaH, pagoHabik KayinTi aiiMak, LLyunHck-Bypabait KypopTThikK
aimarbl.

M. . Kawokosl I'. B. degoposl H. A. Akosnesal E. K. CagsakacoBl K. A. Alonos2

ITOO «3KOCEPBWC-C», AnmaThbl, Ka3axcTaH;
MHcTnTyT AO «HaumnoHanbHbIA LEHTP KOCMUYECKUX MCCeAoBaHnin», Anmatbl, KasaxcTaH

PAAVNALNOHHAA CUTYALMNA HA TEPPUTOPUN L YUYNHCKO-EOPOBCKOW
KYPOPTHOW 30HbI N MEPbI MO CHVWXEHWIO PAANALIMOHHBIX PUCKOB

AHHOTauuma. VccnegoBaHue HanpaBfeHO Ha MoflydeHWEe O0OBEKTUBHONW MHGOPMaLMM O PaAn03KOI0rNYecKoi
cUTyaumm Ha Tepputopun LLLyunHCcKo-B0poBCKOIA KypopTHOI 30HbI (ganee LLBK3). 9Ta nHgpopmayms soctpeboBaHa
KaK MOCTOSHHbIMUW XUTENAMW, TaK U OTAbIXaloWUMK, BPEMEHHO npebbiBaloWuMy Ha AaHHOW Tepputopuu. Mpu
NpoBefeHNN PafM03KONOrNYECKNX UCCNEA0BaHWIA NCMOMb30BaHbl MOCNeAHNEe METOLMYECKE HApaboTKM MO OLEHKe
pagvauMoHHON cuTyauun. Takoil noaxof MO3BOMAMA paccTaBUTb MPUOPUTETHI NPU BbIGOPE peKoMeHZauuii no
CHWXEHWIO YTrpo3 paAnaLoHHO 0NacHOCTW Ha uccneayemoi TeppuTopun.

OueHKa pagnaumnoHHOW cuTyaummn Ha Tepputopun LLLEK3 npoBeaeHa mo pesynbTaTaMm MoOJeBbIX PafMO3Ko-
NOTMYECKUX MCCNeaoBaHniA, BbINOMHEHHbIX B 2018 1 2019 rogax. PaguomeTtpunyeckoe o6cneoBaHne NpoBefeHO B
22 HaceneHHbIX MNyHKTax (ropog LyuuHck, 15 HaceneHHbIX MYHKTOB Bypabaiickoro paiioHa, 6 HacCeneHHbIX
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NYHKTOB paiioHa bupxaH Can). PagnomeTpuueckas CbemKa ¢ UCMNO/b30BaHMeM fo3umMeTpoB JKC-96 BbiNonHANACH
Mo YNuLam HacesleHHOro MyHKTa C TakuM pacyeToM, 4TOObl 3aKpbiTb BCHO MAOW@Ab HACENEHHOro MNyHKTa.
PUKCUpOBaHHbIE TOYKN NU3MEPEHUS aKTUBHOCTW NPOBOAWUANCE Yepe3 50 M, MeXAy 3TMMM TOUYKaMM - HernpepbiBHOE
npocnywusaHve. PafoHOBble WCCNEA0BaHUS BK/IOYAN OMpefenieHnss MrHOBEeHHbIX 3HayeHuii IPOA (3kBuBa-
NEeHTHas paBHOBECHAas 00beMHas aKTWBHOCTb) pafoHa, TaK UM WHTErpajbHbIX 3Ha4yeHW 0BBLEMHON aKTWBHOCTW
pajoHa B K&X0M HaceNleHHOM MyHKTE.

OT60p npob BOAbl Ha anba- U 6eTa-aKTUBHOCTb BbINOSHEH KakK W3 MUTbEBbIX BOLOMCTOYHWMKOB, TaK U U3
KPYMHbIX BOLOEMOB KYpPOPTHOM 30Hbl. O6bEMbl M METOAWKKM 0T60pa Mpob, paguoMeTpUyecKMX W PajoHOBbIX
n3mMepeHnii pagoHa BbIMOMHANNCL C y4eToM MeToauyeckux pekomeHgaumin Munsgpasa PK. CoBpeMeHHble faHHble
06 YypOBHe pajuMauvoHHOW CUTyauuu aHann3npoBainCb C YYETOM paHee BbIMOMHEHHbIX uccnefoBaHuii (AO
«Bonkosreonorus» B 2005-2008 rogbl 1 TOO «9KOCEPBWC-C» B 2010-2012r.).

LLIEK3 pacnonoxeHa Ha TeppuTopmn KokyeTaBckoil unm Ceepo-KasaxcTaHCKOW YpaHOHOCHOW MPOBUHLMN.
Ha Tepputopun LLLKBE3 paHee npoBeAeHHbLIMU WCCNEAOBaHWSMU BblAeNeHbl MUKPO6ACcCeliHbl C MOBbILUEHHBIMU
aKTUBHOCTAMU pafus-226, onpefeneHo 60see fecaTka BOLOWCTOYHWMKOB C MOBLILWEHHON PaguoakTUBHOCTBIO.
PafnoakTUBHbIE aHOManuW B TPYHTax, BOJE W BO3J4yXe MOYB W TPYHTOB MPOCTPAHCTBEHHO YBA3bIBAKOTCA C
rpaHUTHbIMU MaccuBamu bypabail n XXykeldi. BTOpbIM BaXKHbIM (hakKTOPOM, BAWSAIOLLMM Ha PafOHOBYHO OMacHOCTb
TeppuTopum, ABASETCSA NPOSBAEHNE Pa3pbiBHON TEKTOHUKM.

PagnomeTpuyeckum obcnegosaHnem 2018-2019 rofoB onpefeneHo cpegHee  3HAYeHME  MOLLHOCTM
3KBMBANEHTHON A03bl (M3/[) BHELHEro ramma-usnyuyeHus, coctasnstouiee 0,160+0,031 Mk3B/4Y. [MOBbIWEHHbIE
3HAYEHNsA CpPeaHUX 3HaueHUin M3/l HaceneHHbIX MYHKTOB COFMacyloTCsi C KOHTypamMn bopoBckoro u XKykeinckoro
rPaHUTHbLIX MAcCUBOB. BblN0 06HAPYXXEHO NULLbL OAHO aHOMaNbHOe 3HadeHne M3/ 0,61 MK3B/4. YCTaHOB/IEHO, YTO
[laHHas aHOManus 1 psjg NOBbILEHHbIX 3HaYeHWd M3/[, B coceflHUX MOCeNKax CBs3aHbl C MOBbILIEHHOW pajnoak-
TUBHOCTbIO COBPEMEHHOIO NMOKPLITUA AOPOT FPAHUTHBIM LLEGHEM.

Ha ocHOBaHUM OLLEHKM MTHOBEHHbIX 3HauyeHuii SPOA pagoHa B 169 Xunbix 3gaHuax (3amepbl 2018-2019r.),
[LOMONHEHHbIX pe3ynbTaTamyn 3aMepoB B 76 XXWNbIX U 06LECTBEHHbIX 34aHNAX (3amepbl 2010-2012r.), 66110 onpe-
[leNleH0, YTO MeAMaHHOe 3HayYeHMe JaHHOro nokasatens B uenom no LWBK3 coctaBnsier 70 Bk/M3, B Bypabalickom
paiioHe - 81 Bk/M3 B bupxaH Canckom - 49 Bk/mM3. MeanaHHOe 3HayeHue Mo TeppuTopum nocenka B 50 BK/M3 1
6onee, Kak nokaszan OMbIT HaWWX MHOTOMETHUX PafjOHOBbIX MCCNef0BaHWiA, 3TO ypoBeHb IPOA Ha yuyacTkax ¢
pafoHOBOI ONacHOCTLI0. B AaHHOM uccnefoBaHMm 6b110 BbIBAEHO 11 TakmMx MOCENKOB.

AHanu3 pafMoakTUBHOCTW Mpo6 BOAbl M3 KPYMHbIX BOAOEMOB KYPOPTHOM 30HbI MOKaszan, 4YTto no 7 w3
8 BOJOEMOB CpPefHAa anba-akTMBHOCTb Bofbl cocTaBuna 0,6 bk/n, a 6eta-akTuBHOCTb 0,43 BK/n, aHOMasnbHble
3HayYeHMs nonyyeHbl 4Na Bogbl M3 bonnaw Copa (anbga-akTnBHOCTL 4,06 BK/n, a 6eTa-akTMBHOCTL 1,82 bk/n.).

[ns Bogbl 13 BOLOEMOB HET HOPMATWMBOB MO PagvOaKTUBHOCTW, €C/iM BOAA 3TUX BOA0EMOB 6yfAeT MCMOMb30-
BaTbCH AN51 XO3SMCTBEHHO-NUTLEBLIX HYXA, TO ClefyeT NPOBECTW AOMNOMHUTENIbHbIE UCCNEe[0BaHUS NO PafUOHYK-
NnAHoOMYy aHanu3y. HeBbiCOKas pagnmoakTUBHOCTL BOA, BO3MOXHO, CBA3aHa C 0TMeYaeMoi Ha aTux o3epax (Yebaube,
Bypa6ali n LLlopTaHAbl) camoouumLiatoLeit cnocobHocTbio (TypcyHoBa Aiic., KyHwbirap 4.K., 2016).

VccnenoBaHue nokasano, Y4To Haubonbluas paguaurvoHHas onacHOCTb Ha TeppuTtopun LLLBEK3, npeacrasneHa
MOYBEHHbLIM PaJoHOM B npegenax 11 n3 22 HaceneHHbIX NYHKTOB bypabaiickoro n bupxaH Canckoro painoHoB, rae
Heo6X0ANMO MpPOAOKEHVE [LeTanbHOro PafMo3KoorMYeckoro KapTMpoBaHMS MO YPOBHIO pafMaLMOHHOMO pucka
[N 30,0pOBbSA HaceneHus, pa3paboTKy U NPOBeLeHNs afpecHbIX NPOTUBOPAAOHOBLIX MEPONPUATUIA.

ViccnenoBaHue BbIMOMHEHO B pamMKaxX Hay4HO-TeXHU4Yeckow nporpammbl: BR05236529 «KomMniekcHas oLeHKa
akocucTem LLLyuynmHCcKo-BOpoBCKO KYpOPTHO 30HbI C ONpeseieHNneM 3KONOTMYECKOW HArpy3km B Lensx ycTonuu-
BOr0 MCMOMb30BaHNA peKpeaLMoHHOro noteHymana» Ha 2018-2020 rogpi».

KntoueBble cnoBa: pafoH, pajvauvoHHas CUTyauus, ypaH, pafoHoornacHas 30Ha, LU yuuHcko-BopoBckas
KYpPOPTHas 30Ha.
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