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LIMITED DISTRBUTION
PNC £J1545 93-005
MARCH, 1993

Survey on the behavior of radioactive

substances in the atmosphere
ABSTRACT

To clarify the behavior of radioactive substances in the atmosphere, we must study
both local and regional scale hehaviors. For the purpose of clarifying the regional
scéle behavior of 222Rn and °H, we carried out the following study: First we estimated
the horizontal distribution of radon exhalation rate at Chubu-District, and proposed a
method for estimating those in Japan. The regional distribution of radon exhalation
rate in China was estimated from a chart of 22°Ra content in soil by using a theoreti-
cal formula. To clarify the problems arising from applying the formula, exhalation
rate and seil moisture have been measured at Beijing and Fuzhou. Based on the investi-
gation, we proposed another procedure for assuming the exhalation rate using both
observed integrating radon concentration and calculated one from plume model and
meteorological data. Next, we surveyed the development of numerical simulation for
radon behavior in the atmosphere, and showed that calculated temporal variation of
radon concentration agrees fairly well with observed one at Nagoya. Finally we surveyed
the temporal variation and regional distribution of environmental tritium in Japan and
China, and also introduced the present nation-wide survey of environmental tritium in

Eastern Asia (China and Japan).

¢ Work performed by Nuclear Safety Technology Center under contract with
Power Reactor and Nuclear Fuel Development Corporation.

PNC Liaison: Tomohiro Asano, Safety Division
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Fig. 1 Deviation of Rn exhalation rate around Nagoya University
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Table 1 List of observation data at Beijing and Chaunchun
R RERE JEFD

et %ﬁﬁ% AR | BB SUEWE | TR . B—ihok
F : : : :
i ('C)
19914E11 8 14.0 9.0 8.0 9.5 11. 0 9.0
199242 B 7.8 7.0 2.5 1.¢ 5.0 5.5
19924 4 H 22.5 19,0 20.5 19.3 24.0 20.5
199248 8 A 27.0 26.0 28.5 28.0 31.0 31.0
ﬁEfmnH%) é i § i
19914E11 766.0 : 766.5 : 766.0 : 765. 9 : T67.7 : 768.0
1992 2 B 767.6 : T67.0 : 766. 6 : T62. 6 : T64.2 5 764.6
19924 4 H 754.0 : 754, 5 : 755. 6 : T83.1 ; 759, 4 5 ™. 7
19924 8 B 752.0 : 2.5 : 753.0 H 750.7 : T82.8 : 752.0
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£k | f : :
199248 H 0.8 i 146 | 124 | 12z i 126
Rnti f f f :
(mBam™* 5”73 a : ; 5
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p | S| ik 3.13%0. 28 2,280, 15
B B w7k 4.25%0.25 3. 770, 30
FiLAaHE 7Kk 2,550, 26 5.37+0. 14
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Table 5 List of ®H concentration in water vapor in Eastern Asia

(Passivei)
PUFLBE (Bg £)
BREUERR ‘
6, TH 8, 9H
it #g E 1. 560. 23 0. 760, 27
=R 1. 400, 28 1. 80=0. 26
- S| 1. 650, 27 0. 40£0, 22
I N 1. 57%0. 25 0. 29-+0. 24
P 0. 84+0. 27 0. 800, 27
I = 15. 80*1. 16 15. 800, 13
| 39. 19%2. 00 98.32+2. 16
E = 4, 000, 80 19. 601, 57
TR~ 99.33+1. 78
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