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Isopleths of Surface Concentration and Surface Exposure Rate

due to a Radiocactive Cloud Released from a Stack
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Various calculations are made to estimate the distributions of
concentration and y-exposure rate due to a radioactive cloud released
from a point source to the atmosphere.

In this report, the isopleths of concentration and y-exposure rate
which were calculated are given in graphs to enable rapid prediction of
the influence of released radioactive material in the emergency situa-
tion.

Recently there are facilities which are equipped with a system to
display the calculation results on CRT; but such practice is rather rare.
By placing the calculated isopleths of reduction scale 1/25000 or 1750000
on the usual map, any facilities without the CRT system can readily
estimate the influence of an accidental release.

The graphs of isopleths are given with the release height (11
values of 0 to 200 m at about 20 m intervals) and the atmospheric sta-
bility (6 classes) as parameters.

_ Calculations of y-exposure rates were made using the computer code
GAMPUL developed by T. Hayashi and T. Shiraishi.

In the calculation of radioactive concentrations and y-exposure
rates, the vertical diffusion depths, o0,, exceeding 1000 m are taken to
be 1000 m according to the Meteorological Guide for the Safety Analysis
of Power Reactor (J.AEC).

The comparison between with and without this limitation in 0z is

made in the case of downwind axial surface distributions.
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Table 1  Constants in the formulae of oy and o,
0, yx <0.2km
Ox Ty 5 X 20, 2knm
Stability aj=az=0
o
Gp aj a ap 99 ap
A 50 768.1 3.9077] 3.898 1.7330 165.0 1.07
B 40 122.0 1.4132| 0.49523 [0.12772 83.7 0.894
C 30 58.1 0.8916| -0.001649/0.0 58.0 0.891
D 20 31.7 | 0.7626| -0.095108/0.0 33.0 0.854
E 15 22,2 0.7117| -0.12697 |0.0 24 .4 0.854
F 10 13.8 0.6582] -0.1227 0.0 15.5 0.822
Table 2  Atmospheric stability classification
Daytime Night
Wind speed Solar radiation (T) Net radiation (@)
(u) (cal cm 2 hr™ 1) (cal em~2 hr 1)
w/s 1.82
7250 | 50>T225|25>7>12.5 12,5>7 | 0>-1.8 T, | m3.620
g>-3.6
u<?2 A A-B B D D G G
22u<3 A-B B C D D E F
32u<g B - C D b D E
42u<b C C-D D D D D D
62u C b D D D D




(uCi,/m*)

JAERI—M 82-021

= N
g\ AN \\ \\ Fig.1-1 Down'wind axial surface concentration
r~ \\ N \ AN { Stack height : (Q m )
- \ \
5\ NS AVAVEA
ANV G VAN
BN NEAANAIN
_ \\.\ \ \
= \ N\ \
@ NN AY K AN
o A N N,
@ N NN \
© N\ A AN N
© AR NI AN
- NAVE\E I AN AN
. \ . N\ \\ \\
N \\ \\ \\\ \ N\ \\
? NIRRT
S A \B\c NoNe! Nr
?E} \ N . AN
o \ \ \ N
© | WEEL S VAN AN
- N N SN AN
. | HEANEAN \\\ N
N NI NN \\
N
° \ N \ \
= \ N\ AN
D ‘\ : \‘ \\ \\
© ) A AN AN
© \ AN N,
© \ \ AN X
: AN NN
; SN
. \\\ \ \ N
l“ \‘\ N
*.'9 \ '\\E\\ \ \

5678910 2 3
Dewnwind

4 5678310
distance

(km)

10



(uCi/m®)

4

o}

JAERI—M 82~ 021

9 .
g Fig. 1-2 Downwind axial surface concentration
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