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In this study we have investigated and evaluated the amount of 40K, 226Ra, 232Th, 2 3 8 U as well
as total alpha and beta activity in individual parts of environment, i.e. soil, plant, water and
sediment. The locality Jahodná was a studied one. This is a perspective source of uranium ore
in Slovak republic.

INTRODUCTION

Natural radioactivity is an inseparable component of the environment. It originates from
extraterrestrial sources and from radioactive elements dispersed in the Earths crust. The life
on Earth has arisen and developed under conditions of continuous action of natural
radioactive background. So this background must play an important role in life process of
man. From the point of view of human irradiation there are important some natural
radionuclides. External man irradiation is because of existence of Ra (uranium), Th and
4 0K in minerals and soils of surface layer of the Earth [1,2].
In the case of some industrial activities chosen materials with higher amount of natural
radionuclides can be diffused into the environment. We can say about coal, oil and natural gas
mining and burning, fossil fuel using. But output and processing of uranium ore are the most
well known examples [1].
Within the framework of uranium localities monitoring Jahodná belongs to the perspective
one in Slovak republic. Therefore the aim of our work was to present results from monitoring
of natural radioactivity in the individual parts of environment in locality Jahodná.

Characteristics of locality

The Jahodná locality is situated in the East-Central Slovakia. Topographically, the region
forms part of the Western Carpathian mountain chain. Locally the hilly terrain is part of the
Volovec Hills, in more detail the Kojšovská Holá. The actual surface is undulating with little
or no outcrop and deep soil cover of many metres depth. The Jahodna locality lies quite close
to te regional main road between Košice in the SE and Spišská Nová Ves in the NW. I tis
situated some 10-15 km NW of the large town of Košice a regional centre in the East-Central
Slovakia. The climate is essentially Central European, but is moderate by altitude. In effect
this gives the cold winters, with snow on the ground between about December and March,
with mean temperature from -5° C in January and mean July temperature is 19° C. Total
annual precipitation is from700 to 800 mm [3.].

MATERIAL AND METHODS

Within the monitoring of individual environment components in the locality Jahodná during
the year 2007, soils were sampled 5 times in 35 localities.
Soil samples were taken from vertical profile from 0-10 cm. The lumps were crushed, dried
separated from plant roots, homogenised and sieved to pass through 2-mm sieve. In these
places samples of plants were taken over, too.
Plants were harvested by cutting 5 cm above ground level and weight. Samples were dried at
105° C until total dehydration, homogenised and placed to Marinelli pots.
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The specific activity of individual natural radionuclides in studied samples was measured
gamaspectrometrically using multichannel analyzer (Canberra Series 35 Plus) with Ge(Li)
detector. The data acquisition and analysis were performed using Gamat software.
Samples of water were taken up into PVC container. After filtration of water and evaporation
total apha and beta activity were determined using low-level background alpha-beta automat.
In these places samples of sediment were taken up, too.

RESULTS

The natural radioactivity of soils depends on their type as well as the radioactive elements
amount in the mother rock [4.] To specify the genesis of soil natural radioactivity next
radionuclides: 238U, 232Th, 226Ra, 40K were determined in individual samples. From obtained
results we can see that mean value of 40K amount in studied soil samples is 924,5 Bq.kg"1

(530,5 - 1231,5 Bq.kg"1). As to 226Ra the smallest value (25,42 Bq.kg"1) was obtained in
sample from Myslava. Very high values of 226Ra and 232Th were obtained in the locality near
testing drill marked KG-J-21.
Mean thorium and radium concentrations in the Erthš crust are about 4,8 .10 kBq.kg" a 7,5
.10"2 kBq.kg"1, respectively.
Uranium in the environment is represented by three important isotopes: i.e. 238U (relative
weight representation 99,28 % , half life T1/2 - 4,47.109 y), 235U (0,71 % , half life T1/2 =
7,038.108 y), 234U (0,0058 % , half life Tm= 244 500 y) [5.].
According to document UNSCEAR 1982 [6.] mean value of 238U weight activity is 25 Bq.kg"1

(10-50 Bq.kg"1). In studied soil samples the amount of 238U (Figure 1) was between 29,66 -
572,8 Bq.kg"1 and the mean value is equal 121,32 Bq.kg"1.
The dependence of their radioactivity on genetic horizons is characteristical, too. In the major
part of soil we can observe radioactivity decrease with depth. Increased concentration of
natural radionuclides in surface layer of soil is connected with the activity of plant cover.
That exalts radioactive elements from deeper horizons up to upper soil layer and absorb
products of change, i.e. radon and toron from the atmosphere.
As to samples of water from obtained results (Table 1) we can see that the highest value of
total alpha activity (0,13 Bq.l"1) was achieved in the locality of Alpinka. This sample can be
characterised by the highest values of total beta activity as well as the highest amount of 40K.
The amount of 222Rn was determined in studied water samples, too. The highest value was
obtained for the locality near drill marked KG-J-5, and reached 91,7 Bq.l"1.

238Figure 1. The amount of 238U in studied soils samples
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Table 1. The amount of chosen natural radionuclides in samples of water and sediments

Water
Una, [mg/1]
Ľ a [Bq/1]

226Ra [Bq/1]
222Rn [Bq/1]

Ep [Bq/1]
40K [Bq/1]
Sediment

235U [Bq/kg]
238U [Bq/kgl

Set [Bq/kg]
226Ra [Bq/kgl

2p [Bq/kg]
40K [Bq/kgl

232Th [Bq/kg]

Alpinka
<0,016-0,031

<0,06-0,13
<0,005- 0,013

<2,2
<0,03 - 0,11
31,69-37,49

Alpinka
1,77

20,71-30,99
715-929

18,14-22,95
<142 - 222
608 - 656

18,91 -24,9

Košická Bela
<0,008 -<0,015

0,05-0,10
<0,005 -<0,009

<2,2
<0,02 - 0,04

31,59-36,22
Košická Bela

1,91 -2,72
32,47

1324-1643
18,28-24,54

856-988
531-774

18,48-26,87

Myslava
<0,013-0,028

<0,05-0,ll
0,005 -<0,01

<2,2
0,03-0,11

33,76 - 37,25
Myslava

1,78-2,51
21,81

563 - 893
15,55-20,19

157 - 277
364 - 604

19,15-22,41

Brook near barrier
0,009 -<0,016
<0,04-0,09
0,005-0,014

2,1-3,7
<0,02 - 0,003
34,31-34,33

Brook near barrier
5,15
55,27

2036 - 3464
44,86 - 54,34

917 -1434
807 - 988

37,13-40,95

KG-J-1/1A
<0,009

0,06
0,02
4,8
0,06
32,86

KG-J-1/1A
25,76 - 27,52

9929
336-367

3631
984-1190

37,42-50,15

KG-J-5
0,014
<0,06
0,005
91,7
0,04

34,53
KG-J-5
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