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INTRODUCTION

Soon after the Chernobyl accident, the radioactive cloud, carrying the nuclides
released into the atmosphere, reached Romania and, due to the rainy weather, an important
fallout occurred over the Romanian territory. The most important contaminants for Romania
were I131, Cs134, Cs137 and Sr90. As in many other countries, in the first days, I131 had the main
contribution to the irradiation dose released to the population. After its decay, and the decay
of the other short-lived radionuclides, Cs131 and Sr90 remained the most important
contaminants.

The principal route of intake for these two radionuclides is considered to be the
ingestion of contaminated foods. To assess the radioactive burden of foods, a long term, large
scale survey was initiated at the National Institute of Hygiene and Public Health (INISP).
These results were then used to asses the doses committed due to cesium and strontium intake
and the excedentary cancer risk for the population from Bucharest area [1].

2. METHOD AND MATERIALS

Between the end of April 1986 and December 1995, we performed systematic
measurements of the radioactive content of foods usually present in the diet of the population:
milk, meat (pork and beef), bread, fruits and vegetables.

Radiocesium (Cs and Cs ^ was radiochemically separated using the
hexachloroplatinic acid method [2] and Sr was separated using the fuming nitric acid
method [3]. Eventually, Sr90 content was measured by his daughter product, Y90. In both
cases (cesium and strontium), the radiometric measurements were performed with a low-level
anticoincidence beta counting system, with high efficiency.

3. RESULTS

3.1. Cs137 content of foods

Due to the important variation of Cs1 content of foods since April 1986 until
December 1995, we had to split the results in two groups, corresponding to two intervals of
time. The intervals in question are the following:

1. April 1986 - December 1987, an interval characterized by high levels of contamination,
and

2. January 1988 - December 1995, an interval characterized by lower cesium content and a
continuous decrease of its concentration in foods

3.1.1. The high contamination period (April 1986 - December 1987)

Csiy7 content in different foods, during this interval, is presented in Figures 1 and 2.
We have separated the foods in two main groups: vegetal and cereal based products (bread,
vegetables and fruits) and animal products (milk, beef and pork).

As it can be seen from Fig. 1, among the vegetal and cereal products, the vegetables
had the highest radiocesium content (718 Bq/kg in May 1986), but then decreased to values
lower than bread and fruits. Such a result occurred because the vegetables undergone a direct
and fast contamination, from the fallout This justifies the height, the sharpness and the
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Fig. 1: Cs-137 content in bread, vegetables and fiuits, during
Apr 86 - Dec 87

position of the contamination peak. By contrast, the bread and the fruits, which were
contaminated also from the fallout, but in a phase when the cereals and the fruits were not yet
matured, presented much more broader and lower peak, positioned at a larger interval after
the accident

The bread reached its maximum Cs137 content in October 1986 (123 Bq/kg), but the
peak (the region with content - 1 0 0 Bq/kg) is quite broad: from August 1986 until December
1986. A second peak, lower and narrower, occurred in July 1987, and was due to the use of
flour made out of wheat harvested in 1986.

The fruits presented quite a wide range of cesium content values. Thus, in 1986, the
apples and the grapes presented high cesium contents (244.2 and, respectively, 167.8 Bq/kg),
while the strawberries had contents ranging between 6 Bq/kg and 68 Bq/kg, depending upon
the harvesting place: under the trees or in open field. The nuts had a very high cesium content
(240 - 530 Bq/kg), decreasing slowly in the next years. Due to the differences in harvesting
periods, the peak for Cs137 content in fruits is very wide: from September 1986 until April
I 9 8 6 ' 137

Figure 2 presents the evolution of Cs content in animal products (milk and meat).
AH these products are characterized by an indirect contamination (due to the intake of
contaminated fodder). Both the milk and the meat exhibit two peaks, the first being a sharp,
rather high peak, situated in the interval May 1986 - August 1986, and the second being a
broader peak, due to some artificial conditions. The highest cesium content was in beef (563
Bq/kg in June 1986), followed by pork (-285 Bq/kg in July - August 1986 and milk (258
Bq/kg in May 1986). A new peak of cesium content in milk occurs in October 1986 -
December 1986, due to the use of milk powder with high radioactive burden added to the
pasteurized milk. A similar behavior is exhibited by the meat, which has a new peak during
December 1986 - April 1987, due to feeding the animals with fodder harvested in summer
1986.

This behavior of cesium content resulted in a similar behavior of cesium dietary
intake of the people from Bucharest. The dietary intake presents three peaks, two of them
being due to the feet presented above [4].
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Fig. 2: Cs-137 content in milk and meat, during Apr. 86 - Dec. 87

3.1.2. The period of low cesium content (January 1988 - December 1995)

Figures 3 and 4 present the evolution of cesium content after January 1988. As it can
be seen, none of the foods studied present any unexpected evolution. As it can be seen,
cesium content is continuously decreasing, and the slope of the decrease is higher in the
interval between 1988 and 1989 and smaller afterwards.

3.2. Sr90 content of foods

90 137Although Sr content of foods was not as high as Cs content, the levels of
contamination can be considered as high, if we take in consideration the total absence of
radiostrontium from the environmental factors, before the Chernobyl accident.

Figures 5 and 6 present the evolution of strontium content in foods, for the entire
period of study. As it can be seen, the peaks are rather narrow, and their position is
determined by the path of contamination: a direct and fast contamination for the vegetal
products, and an indirect, slow contamination for the animal products. Thus, the first peak
occurs for vegetables (immediately after the accident), then for fruits (in the third quarter of
1986) and bread (in the first quarter of 1987), then the meat and the milk (in first and the
second quarter of 1987). If we consider the level of contamination, the highest strontium
content was in pork (8.43 Bq/kg), followed, in decreasing order, by the bread (7.74 Bq/kg),
beef (7.40 Bq/kg), fruits (6.54 Bq/kg), milk (5.54 Bq/kg) and vegetables (3.26 Bq/kg).

3.3. Annual dietary intake

Using the results above, and knowing the dietary habits of the population from
Bucharest [S], we were able to calculate the annual Cs and Sr dietary intake of the
population from Bucharest In order to asses the intake in the tenth year, we have extrapolated
the data we had (until December 1995).
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Fig. 3: Cs-137 content in bread, vegetables and fruits, during
Jan 88 - Dec 95
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Fig. 4: Cs-137 content in milk and meat, in the interval
Jan. 88 - Dec. 95
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Fig. 5: Strontium content in milk and meat
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Fig. 6: Strontium content in bread, vegetables and fruits
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Figures 7 and 8 present the evolution of the annual Cs1 7 and Sr90 dietary intake and,
respectively, the percentage from the total intake, in all the ten years elapsed from the
accident (During all these years, the total intake was 19950 Bq Cs137 and 1394 Bq Sr90).

As it can be seen from Fig. 7, Cs137 annual dietary intake decreased from 8152 Bq in
the first year after the accident (April 1986 - March 1987) to 19 Bq in the tenth year after the
accident, while Sr90 intake decreased from 375 Bq in the first year to 13 Bq in the tenth year.
Figure 8 is even more relevant regarding the different slopes of the decrease: while the intake
of the first year represents 40.9% of the total intake for radiocesium, radiostrontium intake in
the first year represents only 26.9% of the total intake. Furthermore, Cs137 intake in the tenth
year represents only 0.13% from the total intake, while Sr90 intake represents 1.24% of the
total intake. Cs137 intake decreased faster from the second year until the fifth year, then the
decrease was slower, while the slope of the decrease of Sr90 intake was rather constant during
all ten years (it becomes faster in the last two years).

From the data above, we could tell that only Sr90 can be still identified in the
environment, Cs levels of contamination being to low.

4. CONCLUSIONS

After the Chernobyl accident, the aliments from Bucharest area were contaminated
with important amounts of Cs137 and Sr90 The maximum level of contamination (leading to
the maximum ingested amount), was recorded in the first year after the accident, for both
C s ^ a n d S r 9 0

.137Sr90 content of foods decreased slower than Cs1J/ content Therefore, after ten years
from the accident, only Sr90 in the aliments may still be a matter for future surveys.

Although after ten years from the Chernobyl accident Cs137 and Sr90 content in foods
is very low, it did not reached yet the values recorded before the accident
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Fig. 7: Annual cesium and strontium intake
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Fig. 8: Procentual annual intake. The values are in percent of
total intake
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