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EVALUATION OF FOOD CONTAMINATION AND HEALTH RISKS
BY GLOBAL FALLOUT RADIONUCLIDS

BHET" REEH". H LEE-
Yoko SHIMADA, Shinsuke MORISAWA, Yoriteru INOUE

ABSTRACT ; Fallout ¥'Cs from atmospheric nuclear detonation tests has been worldwide transported in the environment
and finally taken by human through various pathways. In particular, dietary uptake pathways are very important for
evaluating the human health risks by long-term global low level radioactive contamination. In this study, the global
137Cs food contamination model containing various possible pathways to total dietary uptake by Japanese is proposed
by improving the model reported in the preceding symposium. The model includes the pathway through the foods
import from all over the world. The proposed model was examined by comparing the numerical simulation results
with the monitoring data of 1¥’Cs in Japanese total diet and the Japanese health risk at each age group was evaluated.
The health risk caused by the 1*’Cs dietary intake was compared with that by the *Sr or °H dietary intake. The main
results obtained in this study are as follows :

(1) The proposed model is promising for evaluating the Japanese dietary intake of global radioactive tallout '¥7Cs.

(2) The main pathway of Japanese dietary intake of '*'Cs is the that through the farm products.

(3) The Japanese health risks induced by *’Cs dietary intake was estimated at maximum about 8 persons annual

excess death per 100 million in 1960's ; the risk of the infants is the highest.

KEYWORDS ; Global fallout, Dietary intake, Mathematical model, Internal radiation, Health risk
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Table 1 Cancer inducing risk of the reference Japanese

Annual excess fatal rate of each cancer induced by the dietary intake of 137¢s
for 100 million people
(Annual fatal rate data according to the vital statistics of J. apan(14)

Cancer 1950 1955 1960 1965 1970 1975 1980 1985 1990

Hereditary 87107 24 1.5 2.9 0.83 022  0.093 0.0051 0.0002
Creditary  (8000) (5200) (4500) (5300) (5700) (5400) (4200) (3300)  (2900)
Breast 0.0004 1.3 0.80 1.5 7777044 7 0.12 0.050 " 0.0027 0.0001
cancer (1700) (1800) (2000) (2000) (2400) (3000) (3600) (4100)  (4800)
Leukemia 3X107° 11 0.72 1.3 0.38 0.10  0.043 0.0024 0.0001
_______________ (1500) (2300) (2800) (3200) ~ (3500) (3700) (3900) ~(4300)  (4600)
Lung 3X10°5 1.1 0.72 1.3 0.38 0.10  0.043 0.0024 0.0001

cancer (3300) (4700) (7400) (9900) (12800) (15600) (20200) (25500) (31500)

Thyroid  9X10¢ 0.28 0.18 0.33 0.096 0.026 0.011 0.0006 3X105

cancer (2400) (3600) (4400) (5300) (6100) (7200) (8100) (9300) (10600)
Bone 9%x106 028 018 033 009 0026 0011 00006 3x%10-5
cancer (500)  (900) (1100) (1100) (900)  (600)  (400)  (400)  (400)
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Table2 Annual excess fatal rate of Leukemia induced by the dietary intake of 137¢g
for 100 million Japanese of different age cohorts.

Age group

year 3 month 1 year 5 years 10 years 15 years Adults
1950 0.00015 0.00002 0.00002 0.00003  0.00004 0.00004
1955 1.5 0.5 0.49 0.8 1.3 1.2
1960 1.1 0.32 0.31 0.51 0.73 0.77
1965 2.2 0.59 0.58 0.94 1.53 1.4
1970 1.3 0.17 0.17 0.27 0.44 0.41
1975 0.31 0.0046 0.045 0.074 0.12 0.11
1980 0.13 0.0019 0.0019 0.031 0.05 0.047
1985 0.0069 0.001 0.001 0.0017 0.0027 0.0025

1990 0.00017 0.00005 0.00005 0.00008 0.00014 0.00013
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Table 3 Effect on the Japanese health risk by the Chernobyl Accident

Annual excess fatal rate of Leukemia for a trillion Japanese

after the Chernobyl Accident in the case of no accident
year 3 months old Adults 3 months old Adults
1986 296 119 5 q 1
1987 - 21 1 : 2 0.7
1988 : 3 0.4 } 1 0.4
1989 - 0.8 0.2 E 0.6 0.2
1990 0.2 0.1 : 0.2 0.1

Table 4 Comparison among the reference Japanese risks of Leukemia induced by 137Cs %08t and 3H dietary intake

Annual excess fatal rate for 100 million people

radionuclide 1950 1955 1960 1965 1970 1975 1980 1985 1990
137 o 3% 105 1.1 0.72 1.3 0.38 0.1 0.043  0.0024  0.0001
90sr 0.0041 4.1 3.1 7.2 2.6 0.77 0.36 0.032  0.0092
34 0.002  0.028 0.013  0.016  0.009  0.003 0.002  0.002  0.002

EEHS RV E Srl 13X 10PH, YCs i 76 HLVCH 10 ARERTH AL EEZONDL, T2 0
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