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INTRODUCTION

Water is the most ubiquitous chemical compound in biosphere. Owing to its specific
physical characteristics, it is directly responsible for evolution and life on Earth. Ionizing
irradiation follows the living world from its origins on Earth, yet the man has been actually
aware of its presence and effect recently. Among others, the radionuclide concentration in
drinking water has a significant role in the overall radiation of population. The measurement
of tolerable radionuclide concentration in drinking water is based on total radionuclide content
taken into organism during one year while drinking 2 l of water per day, taking into
consideration the parameters in an adult referential individual (1,2). The recommendation of the
World Health Organization is to use mean values of gross specific activity of � and � unstable
radionuclides for routine control of drinking water (3,4). These values are 0.1 Bq/l for gross
alpha and 1 Bq/l for gross beta activity. New regulations were passed in our country in
compliance with these recommendations (“Official Gazette”, No 9, February 19, 1999.)

METHODS

The samples of drinking were analyzed upon customer’s request. The volume of 2 l is
necessary for analysis of gross alpha and beta activity of water. The sample is evaporated to
dryness, heated at 500oC and then it is measured. . The measurement of gross alpha and beta
activity is carried out by �-�-proportional gas counter "COUNTMASTER-ORTEC". The
level of basic radiation is from 1-1.5 imp�min. Gammaspectrometry is carried out on 
pure germanium detector manufactured by EG�G "ORTEC", which is connected with
multichannel analyzer (8192 channels) produced by the same manufacturer and with adequate
computer facilities. Energetic calibration, as well as calibration of detector efficiency is
performed by means of Amersham radioactive standard (5) . The time of measurement for a
single sample is  200000 s, while it is 250000 s for basic radiation.



RESULTS AND DISCUSSION

The results of measurement of radioactivity of drinking water in the Republic of
Serbia in the period 1999 to 2001 were illustrated in Tables 1 and 2. A total of 157 samples
was tested. In six samples, four spring-water and two well-water samples, the gross alpha and
beta activity exceeded officially defined limits. Gammaspectrometry was used to analyze two
well-water samples (Table 2). The activity of individual radionuclides was confirmed to be
within limits (6). These water samples were approved to be used for drinking.
Gammaspectrometry was not carried out in four spring-water samples because the customer
did not request it. These water samples were not approved to be used for drinking.  The user
of spring-water is the Institute for Rehabilitation in Belgrade, using it for balneotherapy.

Table 1.  Gross alpha and beta activity of drinking water

Gross alpha activity Gross beta activityWater
category

Number of
samples Number of samples

� 0.1 (Bq/l)
max

(Bq/l)

Number of samples
� 1 (Bq/l)

max

(Bq/l)

Spring-water 37 5 0.618 4 3.028

Well-water 60 1 0.314 2 1.711

Tap-water 60 0 0.050 0 0.541

Table 2.  Gammaspectrometry of well-water

Water
category 

137Cs

(Bq/l)

134Cs

(Bq/l)

40K

(Bq/l)

232Th

(Bq/l)

238U

(Bq/l)

226Ra

(Bq/l)

Well-water 1 � 0.009 � 0.006 1.77 � 0.06 � 0.02 � 0.10 � 0.10

Well-water 2 � 0.005 � 0.003 1.86 � 0.06 � 0.01 � 0.07 � 0.09



CONCLUSION

The results of measurement of radioactivity of drinking water, taken from the territory
of the Republic of Serbia, in the period 1999 to 2001, verified that, out of tested samples, 97%
of water was radiologically correct.
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