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Abstract. An important environmental issue is the need to develop cost-effective measures to reduce contamination of soil and water
with heavy metals and radioactive substances. Soil and water are intensively used in agricultural production and require analysis of their
condition due to the risk of food contaminants. The estimation of radionuclides and heavy metals in the soil and surface waters on the
territory of radioactive contamination in the Volyn region was conducted. It shows that the proportion of *¥'Cs, Sr exceeds the maxi-
mum permissible concentration of heavy metals. The study area requires a long process of social and economic rehabilitation, which
involves restoration of natural resources and safe living conditions, the introduction of advanced technologies for the production of envi-

ronmentally friendly agricultural products.
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Raising of scientific problem and its value. Intensifica-
tion and different forms of anthropogenic influence on a
natural environment puts before geographical science vari-
ous and difficult problems which need study and decision.
It touches tasks from the guard of environment optimiza-
tions of measures about the use of natural resources. In this
aspect considerable attention is deserved by soils and reser-
voirs as accumulations of contaminants in a landscape.

After the Chernobyl disaster the Volyn region suffered
radioactive contamination (cesium, strontium, etc.) includ-
ing Manevychi, Kamin-Kashirsk, and Liubeshiv Districts.
The negative impact of the Chernobyl disaster reflected in
all spheres of life in the region. The biggest loss sustained
agriculture. Also, agricultural products received in the zone
of radioactive contamination is a source of public exposure.
Equally important are ponds and soil contamination by
heavy metals. The problem of security of the population
living in such areas not fully resolved. The large areas of
pollution and high levels of pollution of agricultural land of
radionuclides and heavy metals and high transfer of pollu-
tants from soil and water to food stuffs. There is a require-
ment in finding out of features of their distribution and
concentration in the soils and waters.

An analysis of researches of this problem. The prob-
lem of contamination by toxic substances devoted a signifi-
cant amount of work. Particular attention is deserved by
work V. Samoilenko, who proposed comprehensive zoning
contaminated areas and possible radiological consequences
[11-12], Y. Tavrov, which identified the most environmen-
tally dangerous types of local systems and types of using
the water, biological and landed recourses of geosystems of
Polissia and north Lisostep [13] L. Ilyin, who studied natu-
ral water bodies as environments of piling up and accumu-
lation of the ground deposits and established state of lake
ecosystems examined technological processes of transfor-
mation and sources of income and types of toxic substances
in them [4-10, 14] and others. However, the spatio-
temporal aspects of distribution and accumulation of pollu-
tants, especially near settlements require detailed research.

A purpose of the article is an estimation of content of
radionuclides and heavy metals in water bodies, soili of
radioactive zone in the Volyn region. Were put such tasks
to achieve this: to analyze the spatial differentiation of ra-
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dionuclide *¥Cs, ®Sr; set the level of heavy metals (lead,
zinc, copper, cadmium).

The accumulation of information necessary for decision-
making regarding the control and regulation of radioactive
contamination of the environment and the development of
measures to reduce the absorption of doses applied popula-
tion is an important challenge for the study area. The distri-
bution of radionuclides in soils and waters, their ability to
migration on ecological chain and concentrate in certain
levels of food chains necessitate the analysis of radioactive
contamination of agricultural land, soil, crop production,
which leads to the need for targeted monitoring of agricul-
ture.

During organization of radiation control it should pay at-
tention to objects and parts of ecological relationships that
are critical to the absorbed dose by population. Therefore,
one of the most important objects of radiation analysis is a
branch of agricultural production, especially production of
plant-grower and stock-raising. In this case the main source
of radionuclides in the food chain is soil. Radionuclides
accumulated in the soil, are involved in the biogeochemical
cycles of migration and become the new components of
soil. Depending on the stability of the sorption of
radionuclides in the soil and speed of migration is
determined by their distribution in the food chain. When
absorbed by plants, the radionuclides arrive in the crop
production and in its consumption in the human body.

During the execution of the studies are processed stock
materials of Volyn regional state production engineering
center of Protection of Soil Fertility and product quality
“Oblderzhrodiuchist”. Field and laboratory studies were
carried out with different applicable standard measurement
methods and selection of samples in accordance with appli-
cable radiochemical techniques, radiospectrometry, hydro-
chemical, statistical analysis [1-3].

As a result of analysis of the soil contamination®*’Cs,
“Sr in  settlements established that the maximum
concentration of *¥Cs and *°Sr are available in Liubeshiv
Administrative Region (*’Cs v.Berezna Wolia (2,83
Ci/km?) and *Sr v. Lahvychi (0,04 Ci/km?). Manevychi,
Kamin-Kashirsk and Liubeshiv Districts

As a result of studies are found excess of maximum
permissible concentration (MPC) contents of heavy metals
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(Hg, Cd, Pb, Cu, Zn) in soils and waters. Specifically ex-
cess found for cadmium in soil v. Mala Glusha (0,54
mg/kg) to 1.1 times, v. Mukoshyn (0,64 mg/kg) is 1,3 times
in Liubeshiv district and v. Haluziia, or (1,25 mg/kg) is 2,5
times in Manevychi area. The lead content in the water
exceeds the maximum permissible concentration by 1,7
times (v. Nuine Kamin-Kashyrsk District 0,05 mg/l). The
greatest accumulation of zinc, according to our assess-
ments, the soil in the v. Berezna Volia (110 mg/kg) Liube-
shiv area (exceeding 2 times). These information certifies
about contamination of soil and water heavy metals near-by
settlements. According to the radio-ecological studies of
soil in the settlements Kamin-Kashyrsk, Liubeshiv, Ma-
nevychi administrative districts it is set that contamination
of soil of **'Cs hesitates from 0,24 (v. Olshany) to 1,41
Ci/km? (v. Kachyn), maximal content of *Sr is fixed in
v. Karasyn (0,048 Ci/km?) of Kamin-Kashirsk administra-
tive district.

The contents of Cu, Zn, Ng in the waters and soils gen-
erally does not exceed the MPC. However, the Pb content
in the water with. Karasyn (0,0468 mg/l) and v. Kachyn
(0,0435 mg/l) of Kamin-Kashyrsk administrative region
exceeds the standards 1,6 and 1,4 times, respectively.
Cadmium was found in the maximum amount in the v.
Vetly (0,0076 mg/l) of Liubeshiv administrative region
(0,0013 mg/dm?in excess of 5,8 times).

Taking into account, that a most danger for life of man is
made in soil of, ®°Sr and *'Cs, a task consists in creation of
pre-conditions for the maximal decline of migration of ra-
dionuclides in plant products and the optimization of soil.
One of the important tasks of radiological protection is to
minimize doses to the population. Solving this problem is
possible by reducing the intake of radionuclides with food.
Taking into account, that the share of private sector output
increased and the local population diet consists mainly of
food grown in private households, it is necessary to take
measures that would prevent the production and consump-
tion of contaminated food. In order to preserve the natural
resources of the zone of radioactive contamination should

be performed complex agronomic and agrochemical
measures to reduce radioactive contamination. The main
activities are cultivation and liming acid soils. Fertilizing
and liming sorbents with mandatory - one of the main ways
that most effectively can affect locking radionuclide by soil
absorbing complex. The organic fertilizers increases the
absorption capacity of the soil, normalizes acidity reduces
the availability of radionuclides by plants through the for-
mation of complex organic-mineral compounds.

For agricultural products with permissible content of ra-
dionuclides and radiation safety of people in contaminated
areas is necessary protective measures (organizational, agro
technical, agrochemical, veterinary, technology, sanitary-
hygenic, informative).

The control system of agricultural land in the radiation-
contaminated areas should include the following elements:
analysis and quantification of the effects of radioactive
contamination of the environment; formation of infor-
mation-analytical database of environmental and economic
indicators for sustainable development of the territory, the
development of national and regional programs to attract
investment and others.

Conclusions and recommendations for further re-
search. The analysis shows that in the zone of radioactive
contamination of Volyn region in soils and waters are con-
centrated significant content of radioactive elements.

Finding out features of spatial differentiation of radionu-
clides, establishing levels of contamination with radioactive
elements *'Cs, Sr, heavy metals, water, soils investigated
area and determination of maximum permissible concentra-
tion in ecosystems requires further study their migration
and accumulation.

The problem of contamination by the radionuclides and
heavy metals has serious social and economic consequenc-
es. The area requires a long process of social and economic
rehabilitation, which provides for renewal lost naturally
resource potential and safe terms of life of people. The in-
troduction of advanced technologies for the production of
environmentaly clean products.
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Abstract. An important environmental issue is the need to develop cost-effective measures to reduce contamination of soil and water
with heavy metals and radioactive substances. Soil and water are intensively used in agricultural production and require analysis of their

condition due to the risk of flow of food contaminants. The estimatio
on the territory of radioactive contamination in the VVolyn region was
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PagnoHyK/IHABI U TSKeJIble MeTAIbI B OYBAX U BOJAX TePPUTOPHH PATHOAKTHBHOIO 3arpsisHenus BoJibiHckoii 061acTH

O. I'pomuk, O. Hnpuna
AHHOTauus. BaxxHoi po6IeMoii 0XpaHbI OKPYKAIOIIEH CPEIbI SBIIS
1e1eco00pa3HBIX MEPOIPHATHH CHIDKEHHS 3arPA3HEHUS IT0YB U BOJ| T

ercsi He0OXOIMMOCTh Pa3paboTKH AP PEKTHBHBIX K IKOHOMHIECKH
SOKEJIBIMH METaJUIaMH M PaIHOaKTHBHBIMH BeleCTBaMH. [104BBI 1

BOJIbI THTCHCUBHO HCIOJIB3YIOTCA B CeITbCKOX035MCTBEHHOM TMIPOU3BOJICTBE U Tp€6yIOT aHajiM3a UX COCTOSHHA B CBSA3H C OIIACHOCTBIO

MOCTYTIJICHHS 3arpsi3HATENEH B MUIIEBbIe MPOIYKTHL. OcymecTBiIeHa
TaJUIOB B TOYBEHHOM MOKPOBE U BOJAX TEPPUTOPHN PaJHOAKTUBHOTO

OLICHKA COJEPKAHMS PaJHOAKTUBHBIX YIEMEHTOB M TSDKENBIX Me-
3arpsi3HEHNs B Mpesienax BosbIHCKo# 06macTu CBUIETENBCTBYET,

YTO 3[1eCh aKKyMYJIMPOBAHO 3HAYUTEIBHOE COJePIKaHne 137Cs, 90Sr, 0OHapY>KEHO MPEBBILICHNE MPE/ICTbHO-T0MYCTUMBIX KOHIIEHTPALIUA

TSKEIBIX METAIIIOB. TeppUTOpHs UCCIEN0BaHUS HYXKAETCS B JUTUTE

JIbHOM IIPOLIECCE COLIHaJ'IhHO-3KOHOMM'~leCKOﬁ peaGI/IJ'lI/ITaL[I/II/I, KO-

TOpasd NpeayCMaTpuBacT BOCCTAHOBJICHUE IPUPOJAHO-PECYPCHOTO NMOTCHIINATIA U 0e30macHBIX yCHOBI/Iﬁ KU3HU J'IIO,HBﬁ, BHEJIPEHHUEC IIPO-
TPECCUBHBIX TEXHOJIOTUI IPOU3BOACTBA SKOJIOTUYCCKU YHCTOH CEITbCKOXO03IHCTBEHHON IPpOAYKIIUH.
Knrouesvie cnosa: pat)uo:—tywzudbl, mssceiliole memaililbl, 80061, nouea, npebe/leo-()onycmuMaﬂ KOHYyeHmpayus, paduoakozzoeuqe-

cKuil aAHAIU3, paduoakmu@ﬂoe 3azpsisHenue.
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