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Isopleths of Surface Air Concentration and Surface Air Absorbed

Dose Rate due to a Radicactive Cloud Released from a Stack (IT)

Mitsumasa TAKI, Hideo KOBAYASHI, Takasi SUZUKI and Isamu SHIMIZU
Department of Health Physics
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received October 24, 1990)

Various Guides in Japan were revised on March 198% in order to be
introduced the concept of the International Commission on Radiological
Protection (ICRP) in Publication 26 (1977) into the current regulation.

This report is made of a revised edition of previously reported in
JAERI-M 82-021, "Isopleths of Surface Concentration and Surface Exposure
Rate due to a Radioactive Cloud Released from a Stuck" by our authors,
as it is able to adapt nmew Guides.

It is made some alterations as follows, (1) to use international SI
unit, (2) to use air absorbed dose rate instead of y exposure dose, (3)
to use unit release rate of 1 GBq/h Iinstead of 1 Ci/h, (4) add to 30 m
and 50 m for release height. _

The graphs of isopleths of reduction scale 1/25,000 cor 1/50,000 on
the normal map are given with the release height (13 height of 0 to 200
m height at about 10 ~ 20 m intervals) and the atmospheric stabilities
(6 classes) as parameters.

Calculations of air absorbed dose rate were made using Gaussian
Plume Model modified the computer code GAMPUL developed by T. Hayashi
and T. Shiraishi.

In the calculation of air concentrations and air absorbed dose
rates, the vertical diffusion depths o, exceeded 1,000 m are assumed to
1,000 m according to the Meteorological Guide for the Safety Analysis of

Nuclear Power Reactor (Japan Nuclear Safety Commission, 1982).
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Comparison between with and without this limitation in o, is made

in the case of downwind axial surface distributions.
Keywords: Isopleth, Air Concentration, Air Absorbed Dose, Radiocactivity

Calculation, Monitoring, Map, Cloud, Distribution, Gaussian

Plume Model, Environment, Emergency, Accident
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Table 1 Constants in the formulae of gy and 0y
O, X< 0.2kn

Uy Oz 4 X 20, 2km

. > ay=az= 0
Stability 1 2
8o
gg ap a3 an Gp ap

A 50 768.1 3.9077| 3.898 1.7330 165.0 1.07
B 40 i22.0 1.4132] 0.49523 |0.12772 83.7 0.894
C 30 58.1 0.8916| -0.0016490.0 58.0 0.8%1
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 6.822

Table 2 Atmospheric stability classification

Daytime Night
Wind speed Solar radiation (T) Net radiation (@)
(t;) (k¥/n3) (k¥/n%)
m/s
0.60>T | 0.30°T Q> -0.020> | -0.040
>0.

B D0-60| " 3030 |  50.15 | 0-15°T | -0.020| @2-0.040 >0
u<2 A-B B D D G G
25u<3 A-B B c D D E F
35u<4 B-C c D D D E
45u<h Cc-D D b D D D
65u D D D D D D
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Fig.1-2 Downwind axial surface air concentration
(Stack height ¢ 10m , Q : 1GBa/h , U 3 In/s})

X
/

J
/

//

3

(Bg/cm?®)
2

-5

4 557@910

4

4 5678910

3

-5

P
-
L
L
e

-1
vd
pd

7
/|

4 5678910

3

2

107

]
—
e
pd
/
/

L] N
gt 2 3 4se678s)( 2 3 4 585783900 2 3 4 565788
Deownwind distance (km)




(Bg/cm?®)

4

JAERI-M 90-206

é Fig.1-3 Downwind axial surface air concentration
E; (Stack height - 20m , Q : 1GBgq/h , U : I1m/s)
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Downwind distance (km)

g_ Fig.1-4 Downwind axial surface air concentration
Z (Stack height : 30m , Q ¢ 1GBq/h , U I 1m/s)
LR
o ; ™, B 0
/ N N
o / \i/ \\ /QT\\‘\
YK \\
g N
< / \\/ NN
et f —1 I Y N N
gL N NN NN
| NN N NN
o) T T N N NN
T N\ NERNIIIAN
AN N AN
F NN NONC N

&N ’ \ \ \
| N\ NN N
2 / A B N el | I ND E N
| { i \ \ N Y A
~ '{ | \ﬁ \\ ™ \'\
e I A \ \ J AN N
7 T A N B NN
N L N h

: N N \ \\
o { 4/ . \ q N\ N

NN N N
E J RN N
o] ' . Y N
— . \ N AN
o) \ ) N AN
. ] | : ARAY h
~ ——— "‘ ! \\\‘\‘
o ‘, \ \\§Q\
od “ ) &K\\
. \ ' \\\\.
= : \F\\
Tt 2 3 4 ss9s8shg 2 I s Libehg 2 3 45678910



JAERI-M 90-206

©
— 7. 7 17 B 4 o
.
N 4 4 VAVAN
e 7 0z A /S S
. \\ \\ .\ \ \\\ ) wn
g = pd .\\\‘ \ \\ \ ‘\ -
.m .n.. \ \ \L\\ \ m
Jrige \ A v /] \ /
s S / P4 o S / N
M . \ \ -\.\ \\
°© \ B L \ \
. -
" \ /] \\\ \ \\ w
= / d d -~ o
W w 7 P Pl 4 - \|..\r|8
@ \\A \ \.\\ \— —
s A - 7 - »
M M \ \\\ \\ \ \ 7 is)
— ..ﬂlb \3 \ \\ \\\ =
@ o /.
N F\ A1 LA _\ "
o B —— C
- M & \ .\\\ \ﬂ
e o LA L]
- W ! ™~
F 23} Y - -
= NG \\\ \ \ B
% \VAI.J_II-. \ ---" o
, . s
w - d |t _
_ f N7 e ! -
— ™ ol ©
” f\ > [T o~
o AT A L ©
5/ K T i e e S
T\ y Tl dlf.l.lf.frfl.r.ll...lr <
] T
5 K — Il — T i
KOS il
,.IJ..........JII ——t | ~
68LI9 S ¥ mbﬁmmnwm ¥ E b m-Dﬁmm_:.mm ¥ E P F-Dﬁwwﬁwm b€ Z m-Oﬁ
(,was0d)

(km)

distance

Downwind



(Ra/ cm?®)

«

JAERI-M 90 -206

Ei Pig.1-8 Downwind axial surface air cencentration
; (Stack height : 50m , Q@ & 1GBa/h , U I In/s)
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é Fig.1-8 Downwind axial surface air concentration
; (Stack height o 80m , Q ¢ 1GBq/h , U : lm/s)
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Eé Fig.l-11 Downwind axial surface air concentration
; {Stack height : 140m , Q : 1GBqs/h , U : Im/s)
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4 567891
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Fig.1-13 Downwind axial surface air ceoncentration
(Stack height ¢ 200m , @ : 1GBq/h , Y : lun/s)
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(p Gy / h)

JAERI-M 90206

Eé Pig.3d-1 Downwind axtal surface air absorbed dose rate
- (Stack height:Om , Q:1GBq/h , U:ln/s , E:lHeV)
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(g Gy / h)

JAERI-M 90-206

g Fig.3-2 Downwind axial surface air absorbed dose rate
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2 Fig.3-3 Downwind axial surface air absorbed dose rate
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g Fig.3-4 Downwind axial surface air absorbed dose rate
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$ Fig.3-7 Downwind axial surface air absorbed dese rate
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g Fig.3-8 Downwind axial surface air absorbed dose ratej
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— Fig.3-9 Downwind axial surface air abseorbed dose rate
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g Fig.3-11 Downwind axial surface air abscorbed dose rate
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g Fig.3-13 Downwind axial surface air abscorbed dose rate
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