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CONTENT OF 2 2 6Ra IN TAP AND MINERAL WATERS OF THE REPUBLIC OF
CROATIA AND POSSIBLE HEALTH EFFECTS
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Department of Radiation Protection, HR-41001 Zagreb, Ksaverska cesta 2, P.O.Box 291, Croatia

ABSTRACT
The paper describes the study of the content of226Ra in drinking water of Croatia: tap water from the public
supply system of several major urban centres and bottled mineral water from two mineral water springs. 226Ra
was determined by alpha-spectrometric measurement after radiochemical separation. The study showed that
226Ra concentrations for investigated categories of waters are below the levels at which any unacceptable dose
due to ingestion would arise.
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Radium (226Ra) was identified as a significant environmental pollutant and radium pollution of water
(surface and groundwater) has been detected in many places around the world. The studies revealed that
in human exposure the critical pathways for 226Ra are ingestion through food chains and drinking water
[1,2,3].

The presence of 226Ra in drinking water has always been considered of major importance from the
viewpoint of the health risks associated with its exceptional radiotoxicity and its long half-life
(T i a=1.622 years) [1,4].

Once deposited in bone tissue it continually irradiates human skeleton for many years and potentially
induces bone sarcoma and therefore the most important aspect of radium protection is the prevention of
its entry into the human body [2,5].

The aim of this paper was to determine the levels of 226Ra in the samples of tap and mineral waters and
estimate possible dose contribution from ingestion of these water categories in the ratio assumed on basis
of the dietary habits of the Croatian population. 2 2 6Ra specific activity was determined in the samples of
tap water from several towns and mineral water from two natural mineral water springs in the Republic of
Croatia. The radiation doses from ingestion of public system tap water were compared to the doses received
from ingestion of bottled mineral water.

MATERIAL AND METHODS

The samples of tap water were collected in public water supply systems in several major urban centres of
Croatia. Great number of samples were analysed for the city of Zagreb. They were collected in the amount
of 1 L daily and an aliquot of summary sample per month was radiochemically analysed.

The samples of bottled mineral water were randomly collected from the two natural mineral water springs
in the territory of Croatia.

After radiochemical separation 2 2 6Ra was determined by alpha spectrometric measurements using Si(Li)
surface barrier detector ORTEC [6]. The counting time for each measurement was 60.000 sec or longer.

RESULTS AND DISCUSSION

Figure 1 shows normal distribution density function of 2 2 6Ra activity in the tap water from public water
supply system of the city of Zagreb and several major urban centres in Croatia.

The mean value of 226Ra concentration in tap water was 2.04 ± 1.26 Bqm"3 (95% confidence interval for
mean: 2.04 ± 0.42).
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Fig. 1: Normal distribution density function of 226Ra activity in tap water.

Activity of 226Ra determined in bottled mineral water from two natural mineral springs was several times
higher than in tap water from public supply system. The mineral waters that are generally considered
exceptionally good for its mineral content are bottled and commercially sold in the country and abroad.
Table 1 shows 226Ra activities determined in the samples of mineral water from two most popular natural
mineral water springs in Croatia.

226Ra activity in mineral water /Bqm"3
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92.6

91.9

144.5

51.3

30.7

218.8

230.9

303.1

110.1

97.7

Table 1: 226Ra activity in mineral water.

Considering the dietary habits of the Croatian population and statistical data on water consumption in
general, we estimated that a person drinks 0.2 L of bottled mineral water per day. The assumed annual
intake of 2 L water daily involves 0.2 L of mineral and 1.8 L of public system tap water.

The annual effective dose received by an individual from drinking mineral water in the respective ratio (0.2
L mineral: 1.8 L tap water) was found to be 6 and 12 times higher at two investigated sites, respectively,
than the dose from tap water alone.
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In view of the results obtained we may conclude that under normal environmental conditions the relative
contribution of 226Ra from tap and mineral waters in the assumed ratio presents no significant risk for the
Croatian population.
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