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ABSTRACT

Radionuclide content in the environmental objects (water, soil) and food has been studied in Ambrolauri, Oni and Lentekhi
districts of Ratkha-Lechkhumi region, Georgia. Defined internal and total irradiation doses for the population and proposed
preventive measures for its reduction were detected. Internal irradiation dose for the population due to K-40 was identified as
2,72 mSvly, total irradiation dose — 3,87 mSv/y. To reduce the total irradiation dose of a population it is necessary to prohibit the
use of high activity water for drinking; provision of the population with new sources of low activity water; minimize and control of
irradiation doses from artificial sources including means of regulation of medical radiological procedures and rational use of

fertilizers with K-40 content.

KEYWORDS: radionuclide identification,

measures

human health [1,5]. So, protection of population’s rights

is necessary, which includes minimization of harmful
effects caused by irradiation and protection of future
generation’s health [4].

I nfluence of ionizing radiation (IR) can cause threats to

Internal irradiation of a population constitutes 2/3 of
total irradiation dose. Therefore, determination and
hygienic assessment of these doses is very important in
terms of influence on health status.

The aim of the research was radionuclide identification

of the environmental objects (water, soil) and food in
Ambrolauri, Oni and Lentekhi districts of Ratkha-
Lechkhumi region, Georgia. Determination of internal and
total irradiation doses for the population, their hygienic
assessment and preventive measures for its reduction
were studied. This study was conducted by the state
program “Radiation”. The qualitative and quantitative
radionuclide identification of the samples from studied
objects was conducted in the Laboratory of Radiology of
Radioecology and Ecology Institute of Georgian
Agricultural  Scientific Academy by means of alfa-,
gamma- spectrometric analyzer (Canbera company).

RESULTS AND CONCLUSIONS

1. The content of radionuclides in the environmental
objects and food products of local production

The radioactivity of waters in studied territory of Ratkha-
Lechkhumi region mainly is caused by the existence of
radionuclides of natural origin, especially K-40 (60-282
Bqg/l), which is 3-13 times more than the norms of
radiation safety [2]. The comparatively high amount of K-
40 was detected in mineral waters — 145-369 Bq/I.

In the drinking waters the presence of Pb-212 and Pb-
214 and small amounts of Sr-85 was detected. The
amount of other natural radionuclides was found to be
normal.

Significantly was increased the amount of Ra-224 (9-36
times) Ra-226 (294 times), Th-234 (3-10 times) in
drinking water. The amount of U-235 was much less
increased (2 times).

Thus, the fraction of total mass activity of the natural
radionuclides in waters of the studied territory of Ratkha-
Lechkhumi region is more than acceptable, which is the
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irradiation doses, preventive

result of high content of radionuclides in the environmental
objects of study. This proves proof of our previous studies
results that the investigated regions also belong to the
number of comparatively high radiation background.

The natural radioactivity of soils in Ratkha-Lechkhumi
region is mainly caused by K-40 (842-2460 Bq/l) and
Pb-212 (57-162 Bq/l). Other natural radionuclides are
comparatively rare. In almost every soil study
radionuclides of artificial origin — Cs-137 (38-165 Bq/l)
have been detected, which is the indicator of artificial
radionuclide pollution.

The quantitative and qualitative radionuclide
identification in the studied region was conducted in the
local food products: milk, corn, potato, bean, cabbage,
apple and tomato. The amount of K-40 in all these
products was 131-7753 Bq/kg. The largest amount was
found in corn, potato, cabbage, which are products
widely used by the population.

The reason for the high amount of K-40 in food products is
from its presence in the water and soil, which may be
caused not only by natural, but also by technological
reasons, particularly from the result of the fertilizers with
high content of potassium, which than enters in to the
products.

In some samples the presence of Cs-137 (80-253 Bq/kg)
was found. The concentration of Cs-137 didn’t exceed the
recommended norms, except for corn from Ambrolauri
district. The radioactivity of corn was 3,2 times more than
recommended. This corn should be excluded from use.

The artificial pollution of the environment especially
waters and soil and food products with Sr-85 and Cs-137
has been linked with Chernobyl Disaster, although
residues of global environmental pollution could be a
factor as well.

2. The calculation of the irradiation doses of a
population

The investigations showed that the radioactivity of
drinking water is mainly caused by K-40. Taking into
consideration  that physiological norm of water
consumption for adult person is 1,5 liter a day, the
internal irradiation dose of population due to K-40
content in water was calculated. This dose for the
population of Ratkha-Lechkhumi region is 0,5 mSv/y,
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which is much more than acceptable limits according to
recommended by NRS-2000 — 0,1 mSv/y (p.8.3.6). It
should be noted, that the given dose is maximum, as it
doesn’t consider the process of metabolism. But
considering that measurements potentially were taken
from irradiation produced only by K-40 and not by all
other natural and artificial radionuclides, the dose could
be very high. The conclusion is that it is necessary to limit
the usage of some highly active waters for drinking
purposes and to search for less radioactive sources of
water. Moreover the above-mentioned waters contained

increased amounts of Ra-224, Ra-226 and U-235 (0-
radiation).

The radioactivity of the food cultivated in the investigated
areas is mainly caused by K-40. Thus, during the
measuring of internal irradiation dose of the population
by studying the nutritional status of population much
attention was paid to the K-40 levels.

The internal irradiation dose of the population in Ratkha-
Lechkhumi region received from food products was 2.22
mSv/y. If we add to this amount the irradiation dose from
water, the internal irradiation dose of population will be
— 2.72 mSv/y. Calculation do not take into account the
process of metabolism in the body. Thus, the calculated
doses are a bit higher that the actual doses. It should also
be considered that only the local food products were
studied, population use also imported products as well,
which also contain a certain amount of radionuclides. The
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other radionuclides were not considered, so the internal
irradiation dose from food products could potentially be
higher. According to the literature the internal irradiation
dose due to the radionuclides of soil origin is 1,325 mSv/I.

In previous years we studied radioecological situation of
Ratkha-Lechkhumi (radiation background of open areas
and building) and with these components the external
irradiation dose (1,15 mSv/y) of population [6,7] was
calculated and the internal irradiation was found to be
twice as much.

Total irradiation dose for the population of Ratkha-
Lechkhumi region is 3,87 mSv/y (according to the
reference data allowed dose is approximately 2 mSv/y
[3].

To reduce the total irradiation dose of population it is
necessary to prohibit the use of high activity water for
drinking; provision of the population with new sources of
low activity water; in Ambrolauri district excluded the use
of corn grown across the river Rioni.

It is necessary to control and minimize irradiation doses
from artificial sources including means of regulation of
medical radiological procedures and rational use of
fertilizers with K-40 content. It is necessary undertake the
chemical analysis of waters, where detected content of
Pb-212 and Pb-214; wide scale epidemiological study of
populations health status; and ideally to conduct
geological studies to reveal anomalous areas.
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PaguonyknuaHasi nieHTH(PUKANKNSA 00bEKTOB OKPY KAOLIel cpeabl M MUIIEBbIX
MPOAYKTOB HEKOTOPBIX pailoHoB Paya-JleuxyMcKOro peruona, onpejaejaeHue 103
00J1y4eHHUs] HACeJICHUS] M MX THTHEHHYEeCKasl OLleHKA

Knapa I'enaweunu, Huno Benxsaoze, Huno Kunaose

Ka(bez[pa O6HICCTB€HHOFO 3ApaBOOXPAHCHU S Toumucckoro TrocyaapCTBEHHOI0O MEANIMNHCKOI'O YHUBEPCUTECTA, pr3I/I$I

PE3IOME

M3yyeH pagmoHyKnuaHbI COCTaB OOBEKTOB OKpyXaloLen cpedbl (Bo4a, noysa) U nNuUEeBbIX NpoaykToB AMGponaypckoro, OHCKOro u
JleHTexckoro panoHoB Paya-Jleuxymckoro permoHa ['py3aunu, onpegeneHbl BHYTPEHHUE U CYMMapHble 003bl O0y4YeHNst HaceneHus u, ¢
Lenblo UX YMeHbLUEHNS, HaMeYeHbl NPeBEHTNBHbIE MeponpuaTus. BHyTpeHHsst fo3a obnyyeHns HaceneHus 3a cyet K-40 cocTtaBnsieT
2,72 m3s/r, cymmapHas gosa paBHsieTcst 3,87 m3s/r. C Lenbio yMeHbLUEHNS CyMMapHON [03bl 06nyYyeHust HaceneHust Heobxoaumo
3anpeLleHne U1Cnonb30BaHNsi BbICOKOAKTMBHBLIX MUTLEBLIX BOA M obecrnevyeHne HaceneHusi HOBbIMU, MEHEee aKTMBHbLIMU MUTbEBbLIMU
MCTOYHMKaMM, KOHTPOIb U MUHUMM3AUMS 003 06nyyeHusi, obyCrnoBneHHbIX UCKYCCTBEHHBIMUA U TEXHOTEHHBIMW UCTOYHUKaMK, YTO, B
nepByt0 o4vepedb, [OMKHO MPOU3BOAUTLCA 3a CYHET YPerynvpoBaHWs MeOMLUMHCKMX JyyeBblX Mpouedyp W pauvoHanbHOro

1cnonb3oBaHns yaobperun, cogepxalumx K-40.
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