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Evaluation of Separation Distance from the Temporary Storage Facility
for Decontamination Waste to Ensure Public Radiological Safety aftet
Fukushima Nuclear Power Plant Accident
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The object of this study was to evaluate the separation distance from a temporary storage facility satisfying the dose cri-
teria. The calculation of ambient dose rates took into account cover soil thickness, facility size, and facility type by using
MCNPX code. Shielding effects of cover soil were 68.9%, 96.9% and 99.7% at 10 cm, 30 cm and 50 cm respectively. The
on-ground type of storage facility had the highest ambient dose rate, followed by the semi-ground type and the underground
type. The ambient dose rate did not vary with facility size (except 5 x 5 x 2 m size) due to the self-shielding of decontami-
nation waste in temporary storage. The separation distances without cover soil for a 50 x 50 x 2 m size facility were evalu-
ated as 14 m (minimum radioactivity concentration), 33 m (most probably radioactivity concentration), and 57 m (maximum
radioactivity concentration) for on-ground storage type, 9 m, 24 m, and 45 m for semi-underground storage type, and 6 m,
16 m, and 31 m for underground storage type.

Keywords: Fukushima NPP accident, Decontamination waste, Temporary storage facility, Ambient dose rate, Separation
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Safety after Fukushima Nuclear Power Plant Accident
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Fig. 1. Quantity of decontamination waste generation under radioactive
concentration [14].

Table 1. Density and elemental compositions of soil
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Table 2. Gamma radiation energies and yields of '**Cs and '¥'Cs

Nuclide Energy (MeV) Yield (#/decay)

0.563 0.084
0.569 0.154
0.605 0.976

3Cs
0.796 0.855
0.802 0.087
1.365 0.030

51Cs 0.662 0.851

(a) On-ground storage type
[ ><1 = oo oo ]
AEEE, Lﬁ.%ﬁ
e, | —

(c) Underground storage type

(b) Semi-underground storage type

(d) Flat layout of contaminated soil

o

*®

Fig. 2. Different types of temporary storage facility: (a) On-ground stor-
age type, (b) Semi-ground storage type, (c) Underground storage type
and (d) Flat layout of contaminated soil.
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Fig. 4. Ambient dose rate by thickness of cover soil when the size of
temporary storage was 50 x 50 x 2 m and concentration of
contaminated soil was 30,000 Bq/ kg.
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Fig. 5. Ambient dose rate by type of temporary storage facility when the
size of temporary storage was 50 x 50 x 2 m and concentration of con-
taminated soil was 30,000 Bq/kg.
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Fig. 6. Ambient dose rate by size of temporary storage when the
concentration of contaminated soil was 30,000 Bq/kg and there
was no cover soil.
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Table 3. Separation distance from the temporary storage facility satistying the dose criteria

Speration distance (m)

Thickness Concentration :
of of Semi- Underground
. contaminated On-ground type underground &
cover soil . type
soil type
(em) (By/kg)
5x5x2m?  20x20x2m*  50x50x2m®  100x100x2 m* 200%x200x2 m®  50x50x2 m} 50x50%2 m?
8,000 6 11 14 16 16 9 6
0 30,000 12 23 33 39 42 24 16
100,000 21 39 57 69 79 45 31
8,000 4 6 6 6 6 3 2
10 30,000 8 14 18 20 19 12 4
100,000 14 26 36 43 45 26 10
8,000 0 0 0 0 0 0 0
30 30,000 2 2 2 3 2 1 0
100,000 5 7 7 8 8 5 1
8,000 0 0 0 0 0 0 0
50 30,000 0 0 0 0 0 0 0
100,000 0 0 0 0 0 0 0

3.4 AFAHAE WHA7E olFA B}

Table 39 AZFAGAE WEA7)= AAIAGA L2
o] o]A4A S Uetliglnt. olAA = AQH7I=] %
AFeEE, BHE T, dAAZAIE ] Fe 9 2718 e
ste] AlRFekAde. o] T AAAGAE ] F B HE| 7
A7y o)A 2] A Al 7S 2 S T

A717F 50 x 50 x 2 mQl A R#F| disiae=
EEFAZF0 em?l A olAATE 14 m(H4AFE), 33 m
FHAWsw), 57 mENsr2)E 247 Jriegy, B F7
7} 10 emQl A 6 m(H 2% ), 18 m(HYFE), 36 m
FHHFs%), EE A7 30 cmQl A$- 0 m(FAFE), 2 m
EHWER), 7 mENEE)Z H7H=E At vhA|s 233 4
tefr = HEFZ7E 0 cm?l A ol AA = 9 m(H&F
%), 24 m(FANFEE), 45 m(HAYFE), BE F77} 10 cm
ol A% 3 m(HLFE), 12 m(FAWEE), 26 m(HAYEL),

EE 577} 30 em?] A% 0 m(HFa2TE), 1 m(FHER),
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