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Abstract - The Kori-Unit 1 nuclear power plant, which is scheduled for decommissioning after permanent
shutdown, is expected to generate a large amount of various types of radioactive waste during
decommissoning process. For concrete radioactive waste, which is expected to occupy the most amount,
it is important to andyze the current weste disposd status and legd limitations and to prepare an gppropriate
and efficent digposd method. Concrete radioactive waste is waste of various levels, of which the dearance
leve is bioshidd concrete. In this paper, dearance radioactive waste safety eva uation was performed using
the RESRAD code, which is a safety evauaion code, based on the activation evauation results for the
wastes with the clearance level. The clearance scenario of the target radioactive waste was sdected and
the individual's exposure dose was cdculated at the time of clearance to determine whether the clearance
criteria limit prescribed by the Nuclear Safety Act was satisfied. As a result of the evaluation, the results
showed significantly lower results and satisfied the criteria vaue. Based on the results of this cdearance
safety assessment, the appropriate disposal method for bioshield concrete, which are the clearance wastes
of subject of deregulation, was suggested.
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Fig 1. Disposal procedure for very low level and
clearance level radioactive waste
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Table 1. Self-disposa of radioactive waste of KHNP

A% REES g 57 A AU B e
2002.10 18 1,257] ZIYE A Quj Y 144,900 144,900
2002.12 44 1,2357] ZIYE A Quj 525,000 525,000
2004.05 18 1,237] ZIYE 2 Q)ufj =g 250,226 250,226
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Fig 2. Incidence of NPP decommissioning wastes by
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Table 2. Specific activity of self-disposal nuclide

o171 0] A,

AA A 2 %

579 &4

[unit : Bag/g]
A% AR S 3% AR SR
Fe-55 2.49E+00 Pm-147 5.61E-12
H-3 3.06E-01 Ta-182 6.92E-13
Co-60 1.09E-02 P-32 2.20E-13
Eu-152 1.44E-03 Lu-177 9.12E-14
Mn-54 1.44E-03 S35 8.14E-14
Cl-36 3.17E-04 Se-75 7.07E-14
C-14 2.22E-04 Ce-139 3.78E-14
Ni-63 2.00E-04 K-42 2.11E-14
Eu-154 1.97E-04 IN-113m 8.73E-15
Cs134 1.55E-04 Sn-113 8.73E-15
Nb-93m 1.53E-05 Gd-153 4.47E-15
Sm-151 1.27E-05 W-181 3.95E-15
Ca-45 5.47E-06 Sc-46 1.01E-15
Eu-155 4.59E-06 Y-90 2.24E-16
Sb-125 3.06E-06 Sr-90 2.24E-16
Ni-59 1.87E-06 Co-58 1.86E-19
Na-22 1.70E-06 W-185 1.78E-19
Nb-94 9.40E-07 Tb-160 1.17E-19
Te-125m 7.47E-07 Ce-144 2.82E-20
Mo-93 2.19e-07 Te-123m 1.12E-20
Tc-99 3.12E-08 Zr-95 8.22E-22
Zr-93 3.64E-09 Sh-124 6.40E-22
Ag-110m 3.49E-09 Cs137 2.03E-22
Cs135 1.29E-09 Nb-95 2.01E-23
Cd-109 1.25E-09 1-129 4.34E-25
TI-204 4.74E-11 - -
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Table 3. Specification of landfill model

= Case 1
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611.655
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Table 4. Precipitation in Gyeongju [unit : mmsy]
A= 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 o
AZE 1,649 921.4 693 1,015 1,198 1,796 1,864 1,027 869.1 1,559 1,259

Aske ApeFe] B9 FEALFE ASHe 2Ab
HE A5E AR AFAH9 F W57t 7,068
Jro|a AZE & AS=EFo| 54,992,262.4m% /y o|m &
7t B o A7 YeS 7,780m /y 2 wEEgle
o, Aot &2 ol sddS 4-8317] fIsi RESRAD
AAF = E B2 EEe] Material Baance
Model 7} H| H*PEH‘O No Dispersion Modd & F=
AgEH=), g FEsF 2R 1,000m? o]3F WA
9] AHL = xl/\;qgtﬂ AL Asta 9o,
2 ogrloA e mjgEe WAL 1,000m* o]
shele Rtgste] Sd A nd R A8k tH13].
4-4-5 AF-ZF ¥ ﬂ-“%ili %F—'—VFG:}
e EFA TF
517] f1elA= Wi 31%*1}4 E%%-% iﬂﬂf‘sﬂok
ook AR TFES ¢

5
;é
ot 22
£
i)
o3
o
4
=2
RN
N
ol
"
I
e,
r£
ro,
o lo

287} ubjslog 2y 3
A #H71E *PHOHAH
Agston, My Ao 4 000059/
4 3 #3210 H$ RESRAD :Eoﬂﬂ 718

Ol 4X|3=k HM29& A1& 2020

ARG O & AABHAL 9l 0.0002g/m’ & #4319
tHI.

F7h= ujy RR A9 AdAp 9 Az A
T 9 A vEof gt #go] Fasih HUA
?—Hl%% 19 & i el 1A A& Wl
A Aok ARte] Blg R gojEu, Wi 2]
Aot H & AFAY] AFHELS Aolsich mig
 AAAe] A9 mig B oA 19zt & &
YAIZHE 2,000 AJZFO & 7R sto], BA] U o]
AFshs 7179 vl&S V4= 7};%}134 19 7F 7
AAZE A Well AFohe 71Kke] 282 5.7%=
AhEE Ha & AFAY Aol 14 F K 12
Lol A AF3tcharl 71| 50%9] HEE g
ok AAFHEL 1d F oy Aol 93
g AE QFolA AR AZEe HER Ao
o, AYAZF 8L upR7b 2 of g3 2Fdakel
H2f & AFALY] AFHES Aold Zor i

ot w5 XP?QXH A5 W FA elA 1
| 71 2 2 A7HS 2,000 AJZFe 2 AT, 2
A =2l ﬂToP% 717k9] vl 347 714
3P 19 2 2 AR Lolof Gle 7IRhe) EEE
17.1%=2 A=) g4 & AFA0] o= 1d
= JJZ SHE AL R gtk 7Hgsto]
B9 5002 2853t

4-4-6, SA4E AF ¥F F3 dHA
oHE Bl it A= Aol o
YEmEe nejel) SIsAE A1 SAE AT



AT AISHAl SA2E YAV w712 AR A% A B 71

Table 5. Annual food intake

_ RESRAD
= RESRAD 1= A <12 7t Ag o 7+
A= [Liy] Dringking Water 510 196.3
o1 % [Kgy] Fish 5 3
AA, AR [Kayl
" ol s
A5 Koyl
22, Y22 [Kgy] Fruit, Vegetable and Grain 160 190
AAF [Kalyl Leafy Vegetable 14 100
oo [Li] Milk 92 63
<5 [Kaly] Meat and Poultry 63 55
Table 6. Food storage period [unit : day]
ey A3t o A 713k
T4, A4k 14 i !
Al 1 BARIAAF 1
s 1 = = 05
S5 7 7V AR 75
nefslor Gk A7t SAE MIFS AIAMY oYY AAe] A 242 Het v
FA7)EY AT HaHQl KINGR-303] FAIEo]  A5g 3k $BS HAT 7Hs4e vjujsioz
Je 4 7IE Ad N S AR VIeeR & HUelAe

285kl 14]. o, e 2Rt A9 v A
FR717F Eet miHE BA] ARA AES AA
AL A48 Aot SES AAT e vl
st g 2 gGrloAs aLdskA] doten, #Ha &
AT A= A SAE AFHEFE Table 59
2ol AAstat AeH g2 = A3 7=
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ETAS oA
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o} A5k o] g2 A7k AskrE 4
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X o2 HAA3k= RESRAD FE AA7F 445 o2
ou o] AR Ak o] d S whgstr] fisf
FEIGE Aot AR A2E AT EH o
o] XS 5= Sli= AT A9 AglE Al
2 o] g3l A7} 30,393,609m° /y = °F 57.06%=
ZAFEQITE 2 o] 9o F B el o] &= &
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Table 7. Exposure dose rates Result of Landfill disposal assessment [unit : » Sviyear]
g 2l g s F AR
BEAL mwaw A | dwseazwow | LS e
Cae 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
C-14 6.13E-07 4.62E-07 2.90E-19 101E-31 1.24E-14 5.72E-28 6.44E-24 0.00E+00
Card5 3.66E-11 3.67E-11 2.35E-17 2.39E-17 8.54E-26 1.56E-25 0.00E+00 0.00E+00
Cd-109 2.40E-12 167E-12 3.24E-19 5.15E-24 4.70E-28 0.00E+00 0.00E+00 0.00E+00
Ce-139 1.86E-14 1.86E-14 2.37E-22 2.37E-22 1.60E-40 3.17E-40 | 0.00E+00 | 0.00E+00
Ce-144 3.80E-20 3.80E-20 5.83E-24 5.82E-24 9.36E-33 1.72E-32 1.88E-40 3.39E-40
Cl-36 1.36E-06 1.04E-06 3.07E-09 4.35E-12 8.97E-10 1L72E-17 3.18E-15 2.06E-28
Co-58 1.90E-18 1.90E-18 6.40E-34 6.39E-34 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 1.34E+00 1.34E+00 4.04E-01 4.03E-01 1.37E-03 2.25E-03 L11E-04 1.78E-04
Cs134 7.42E-03 7.42E-03 2.95E-04 2.94E-04 7.36E-08 1.45E-07 9.46E-11 1.85E-10
Cs135 9.10E-15 9.45E-15 1.02E-13 1.10E-13 1.76E-09 3.52E-09 1.87E-09 3.72E-09
Cs-137 3.76E-21 3.76E-21 3.44E-21 3.44E-21 9.02E-22 1.79E-21 6.04E-22 1.20E-21
Eu-152 4.93E-02 4.93E-02 3.31E-02 3.31E-02 141E-04 1.52E-04 6.27E-05 6.65E-05
Gd-152 1.32E-20 1.42E-20 3.42E-18 3.67E-18 6.57E-17 1.31E-16 8.09E-17 1.60E-16
Eu-154 1.02E-02 1.02E-02 5.26E-03 5.25E-03 1.33E-05 1.46E-05 3.44E-06 3.73E-06
Eu-155 4.14E-07 4.14E-07 1.37E-07 1.36E-07 8.41E-10 1.67E-09 5.43E-11 1.08E-10
Fe-55 6.65E-07 7.15E-07 1.12E-06 1.20E-06 5.45E-06 1.09E-05 3.39E-08 6.73E-08
Gd-153 2.51E-16 2.51E-16 9.76E-21 9.74E-21 7.11E-31 1.42E-30 6.15E-40 1.22E-39
H-3 2.45E-02 2.09E-02 1.09E-09 6.94E-17 4.24E-15 8.54E-29 7.33E-25 0.00E+00
1-129 1.14E-29 8.36E-30 4.91E-31 7.46E-34 1.83E-29 5.53E-37 6.30E-35 0.00E+00
Lu-177 8.55E-16 8.55E-16 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mn-54 3.32E-02 3.31E-02 113E-05 1.13E-05 1.03E-13 191E-13 1.00E-20 1.83E-20
Mo-93 2.15E-13 231E-13 | 4.29E-12 4.56E-12 1.38E-06 2.66E-06 1.42E-06 2.68E-06
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Table 7. continue [unit : » Sviyear]
g 2z g s ¥ Az
3% 9 i . . g o ¥ R B
2B Z 1] B8 %)
717 P A& 25 P A& 2% 10d 304 509
Cae 1 Case 2 Cae 1 Case 2 Cae 1 Case 2 Cae 1 Case 2

Nb-93m 3.77E-15 2.98E-15 1.53E-13 8.30E-14 9.16E-08 1.10E-07 9.13E-08 1.09E-07

Nb-93m 6.27E-17 497E-17 2.57E-15 1.41E-15 1.53E-09 1.83E-09 1.53E-09 1.83E-09

Na-22 1.36E-04 1.35E-04 9.22E-06 7.88E-06 1.27E-09 1.41E-09 1.18E-11 2.01E-11

Nb-94 3.54E-05 2.37E-05 9.17E-10 1.40E-14 2.71E-18 1.46E-31 1.41E-27 0.00E+00

Nb-95 7.07E-23 6.27E-23 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Ni-59 6.37E-13 6.86E-13 1.34E-11 1.44E-11 9.83E-08 1.96E-07 1.04E-07 2.06E-07

Ni-63 1.63E-10 1.76E-10 3.19E-09 3.43E-09 2.01E-05 4.00E-05 1.84E-05 3.65E-05

P-32 3.81E-16 3.81E-16 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Pm-147 8.47E-17 8.54E-17 2.24E-17 2.35E-17 1.88E-17 3.74E-17 1.01E-19 1.99E-19

Sm-147 8.75E-26 9.41E-26 1.08E-23 1.16E-23 2.76E-22 5.49E-22 2.92E-22 5.78E-22

S35 2.30E-20 1.77E-20 2.10E-36 3.78E-41 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Sh-124 1.11E-20 9.20E-21 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Sb-125 1.53E-05 1.04E-05 3.31E-11 5.15E-16 1.64E-21 0.00E+00 5.72E-33 0.00E+00

Te-125m 7.24E-12 4.37E-12 6.09E-17 9.76E-22 6.22E-22 0.00E+00 1.74E-33 0.00E+00

Sc-46 2.19E-14 1.76E-14 4.32E-32 7.89E-37 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Se-75 1.12E-13 8.58E-14 2.04E-27 3.57E-32 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Sm-151 2.08E-11 2.23E-11 4.03E-10 4.33E-10 3.99E-08 7.94E-08 3.62E-08 7.17E-08

Sn-113 1.50E-14 1.16E-14 1.13E-28 1.98E-33 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Sr-90 1.10E-19 111E-19 3.23E-19 3.23E-19 1.29E-14 2.20E-14 7.66E-15 1.19E-14

Y-90 1.44E-17 1.44E-17 1.33E-17 1.26E-17 8.93E-16 1.53E-15 5.32E-16 8.23E-16

Ta-182 119E-11 9.17E-12 8.37E-26 1.47E-30 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Tc-99 8.16E-13 5.39E-13 7.14E-17 1.14E-21 3.90E-20 1.87E-33 2.06E-29 0.00E+00

Te-123m 3.60E-21 2.77E-21 6.64E-35 1.16E-39 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Te-123 6.25E-40 3.39E-40 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TI-204 3.79E-14 2.57E-14 1.90E-19 2.94E-24 6.49E-24 2.91E-37 8.62E-35 0.00E+00

W-181 7.04E-18 7.03E-18 9.09E-27 9.00E-27 0.00E+00 0.00E+00 0.00E+00 0.00E+00

W-185 1.13E-23 1.13E-23 3.44E-38 3.41E-38 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Zr-93 3.74E-14 4.02E-14 7.84E-13 8.43E-13 6.51E-11 1.30E-10 6.89E-11 1.37E-10

Zr-95 3.85E-23 3.85E-23 2.87E-40 2.87E-40 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Nb-95m 1.13E-24 1.11E-24 9.81E-42 9.81E-42 0.00E+00 0.00E+00 0.00E+00 0.00E+00

A gHA] 1.00E+01
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