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Abstract At present, the effects of ionizing radiation on biota have
not been well studied. The evaluation of radiological dose ratio is
the basis in analyzing biological radiation effect. RESRAD-BIOTA
program is based on a graded approach of Technical Standard
DOE -STD -1153 -2002 by U.S. Department of Energy (USDOE),
and can be used to calculate radiological dose ratio of biota in
nuclear environment. RESRAD -BIOTA program is modified to
evaluate radiation dose rate of radioactive liquid for aquatic biota
near a Chinese nuclear power plant in coastal area, and the results
are analyzed. The future applications of the program are discussed.

Keywords RESRAD-BIOTA program; biota; radiological impact;

radiation dose rate

: 2009-03-27

91 ¢ DS
(IAEA) 20 70

[ “
’

”

B, (UNSCEAR)

2000-2004
FASSET ,2004-2007
ERICA
P10 USDOE
graded i

20 80 )

[12-16]
o

s o

RESRAD-BIOTA 17 graded

> o

: bxp03@126.com

2009,27(12) 61



_| |EMYK ——
-
. , ,BCG ,
; . o , 1.2
9 46 o
o 8
1 RESRAD-BIOTA o
graded 3 , 3
o ,graded 1 ,
[e] 2 ( )’ o ’
( BCG) o
; o 3 , ,
. BCG .
9 ( )9 9
s Excel R
, BCG , .
( )s (Ky)
RESRAD-BIOTA 3 graded 3 , K, , IAEA19
lo ( ) Kd ’
$ K, 1/10,
_i&%ﬂ‘-iﬁﬁﬁﬁkﬁ. IR S USDOE  IAFA
A TR S AR R : 10 mGv/d
_ (BCG) MLAFHLAL - yice
2 , RESRAD-BIOTA
RACRtEH SRk a— | o » 2
: 3

s Hhk o i
o s Sk
A ) BT A

graded 73k 3 0

RIS /5 K AT A,

R AR

RESRAD-BIOTA3
ik

1 graded 3
3
Fig. 1 Three-level screening of RESRAD-BIOTA
corresponding to the three—step process of

RESRAD-BIOTA

graded approach

’ i (i=17 2’ ‘.'7 N)
Cwb- BCG'LUi, ( )
Cs. BCGs,.
N
C'LUI' CSi
2B TBCGs, <O (1)
62 2009,27(12)
] — &

CIEERAE C ba/a)

EREW MR Ba/a)

Ceia1

Fig. 2

2

Program interface for biota radiological effects
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Table 1 Radioactive liquid effluent annual discharge of two M310 units under normal operation
/(Bq-a™) /(Bq-a™) /(Bq-a™)
Sr-90 1.24x10° Ru-103 6.39x10° 1-135 1.22x10°
Zr-95 5.38%x10° Ru-106 8.59x10° Y-90 8.79x10*
[-131 3.29x10" Te-131m 7.20x10° Cs—136 1.30x10°
Cs—134 8.16x10° Te-131 5.77x10° Sr-92 1.02x107
Cs—137 9.95x10° Te-132 1.38x107 Sh—124 3.86x10°
Ba-140 1.30x108 Te-134 1.19x107 Sr-91 9.63x10°
Ce-141 6.77x10° Nb-95 2.83x10° La-140 5.10x10°
Ce-144 2.26x10° 1-132 8.94x108 Tc—99m 5.12x10°
Cr-51 1.42x10° 1-133 3.91x10° Ce-143 1.65x10°
Co-58 2.42x10"° 1-134 1.13x10% Pr-143 3.65x10°
Co—60 3.76x10° Y-91 2.90x10° Sr-89 8.49x10’
H-3 4.01x10" Mo-99 1.20x10% Mn-54 5.48x10°
C-14 5.50x10" Pr-144 2.04x10° Fe-59 1.82x108
Ag-110m 1.02x10°
,C;; i J ,BCG, ; i 3 4 , ,%Co 6
J ,D;; J i (<1x107) (<1x107 Gy/d) ,
o 3 “C, 2 , 3
o 4 10.0 O Ce-144
R 2 0 Co-60
B Cs-137
i " 7.50 WH-3
= B1-131
2 S
o)
Table 2 List of total danger ratio and dose ratio of 250 | ' :ge::‘:
each kind of aquatic biota induced by each radionuclide § ' IC;-ss
in the sea area 0 to 5 km from the plant % % % gi‘ % % i
(Gy-d) : § 2 &8 & &
1 1.25%10° 1.25%107 8 & & & & &
D 1.30x10° 1.30x107 mEREEY
3 1.32x107 1.32x107 3
4 1.35x10° 1.35x107 Fig. 3 Danger ratio of each kind of aquatic biota induced
5 1.40x10° 1.40x107 by each radionuclide in the sea area 0 to
3 1.73x107 1.73x107

5 km from the plant
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Fig. 4 Dose ratio of each kind of aquatic biota induced by
each radionuclide in the sea area 0 to
5 km from the plant
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