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Many artificial radionuclides can contribute to the dose from external radiation. Of the
fallout radionuctides Cs-137 is the most important contributor to external radiation dose.

This work has the purpose of obtaining results on Cs-137 measurements on marine
samples and fo provide assessment of doses to the brazilian population from Cs-137 radioactivity in
marine food.

As part of our monitoring programme, marine samples (seawater and fish) from 8 fixed
stations of the brazilian coast from Rio Grande do Sul State to Pard State were collected.

About 100 liters of seawater and 4 kg of fish from the most consumed species by the
local population were monthly analysed, as previously descnibed!?). |

Cesium-137 levels in seawater samples ranged from 0.5 to 2.2 Bq.m"3 and in fish varied
from 0.01 10 0.39 Bq.Kg"}, as showed in Table 1. The error of the analysis was of 50% and 40% for
seawater and fish respectively.

Table 1 - Cs-137 levels in seawater and fish samples.

i SN

Sampling Site Cs-137 levels in fish Cs-137 levels in

| (Bq.Kg'1) seawater (Bg.m™

r_fm Latitude Longttude 1991 1993 1992 1993
R.G.do Sul 32118 $2900'W 0.11 - 0.19 0.014 . 0.028 0.7-1.4 0.6-1,1
Parsas 23937S 4016w 0.10-0.18 0.035 - 0.048 0.9« 1.7 0.9 1.6

G80 Paulo 230305 4525w 0.10 - 0.30 - 0.9-1.3_ p
R.de Janeiro 220878 43°55W 0.15 0.022 - 0.053 0.7+13 1.1.1.4
{__ Bahia 120576 30ITW 0.12 - 0.7-1.9 13-1.9 ‘

| Pemambuco 08°02's 34%52W 0.22 - 0.39 0.063 - 0.22 0.7.2.0 12-1.7
Ceari 03%2s 3w 0.10 - 11-22 | 12-16
Pard 009265 TATSATW 0.01 - 0.21 0.021 - 0.076 0.5+ 1.5 0814

These data were used to calculate the dose received by the population from
consumption of fish. The doses were calculated using the formulac(?) :

Dgg (fish) = Cp . DCF . It. g¢

where Dy is the annual committed effective dose equivalent from Cs-137 by consumption of fish
(Sv.a°1); Cp is the concentration of Cs-137 in fish sample (Bq.Kg!); DCF is the dose conversion
factor for ingestion exposure of Cs-137 (Sv.Bq'!); Igis the consumption rate of the fish and gy is the
fraction of the consumed fish arising from the contaminated source. Fish catch for brazilian areas was
calculated using FAO statistics as being 5.8 Kg.a~l. Based on the radioactivity levels of Cs-137
presented at Table 1 and by taking into consideration the DCF recommended by ICRP(®) , as 1.4.10~8
SvBq} and the default value of gg asl, it was possible 10 estimate the value of Dy, The results
obtained are presented in the Table 2. The data varied from 0.8 to 31.7 nSv.a"]. These values are very



low compared to the value recounnended by the JICRP for the limit of annuel dose to members of the
public (1 mSv.a"1).

Table 2 - Estimative of doses received from consumption of fish (1991-1993)

Sampling Site Dose by consumption of
fish (102 Sv.a-1)
States Latitude | Longitude 1991 1993
R.G.do Sul 32011'S 52002'W 89-154 1.1-23
Parand 25037S 48016'W 8.1-146 28-39
Sto Paulo 23050'S 45025'W 8.1-244 -
R_de Janeiro 22057'S 43055'W 12.2 1.8-4.3
|___Bshia - 12057S 38032W 9.7 -
Pernambuco 08002'S 34052W 17.8-31.7 51-178
Cearé 03942 38029W 8.12 -
Parh 00026'S 47939W 0.8-17.0 6.2

Our results show that the brazilian coast is nol free of artificial radioactivity, and this
contamination is due to fallout, where the radionuclide released from different radicactive sources in
the northern hemisphere can reach the stratospbere and troposphere, and it is distributed over the
terrestrial globe.

Aarkrog et alli¥) has estimated that the global mean individual dose from Cs-137 in
seafood is of 0.03 puSv.a-! and the doses from Cs-137 show a significance geographical variation. The
highest doses (one order of magnitude higher than the global mean dose) were received by the
populations eating fish from the NE Atlantic Ocean which has received most of Cs-137 from Sellafield
and Chernobyl. Our results are in agreement to this value, considering that the radicactivity in Brazil is
due to falloul deposition.

This work is part of one research programme, lhal aims are to study radionuclide transfer
through ecosystems as well as to develop radioecological assessient models.
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