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5 SED

NDA SED 148

SED

SED
SED = (RHP + CHP) x (FD x WUD)*
SED = (RHP + CHP) % (SSR < BER x CU)*
SED
NDA SED
FD WuD 100
FD  WUD
SED
FD WUD 149

148 NDA Prioritization — Calculation of Safety and Environmental Detriment score, EPGR02 Rev.6, April 2011.
149 The NDA Prioritisation Process - Development Process Route Map Report, EGR014 Rev.0, July 2006.
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CHP

@
Radiological Hazard Potential RHP

I . 9 Form Factor
= Inventor _—
Y Control Factor

Inventory Radioactivity Specific Toxic
Potential STP 150 STP 1TBq
1 ImSv
SED

Inventory(m?®) = Radioactivity(TBq) x STP(m3/TBq)

Form Factor FF
A5-1
100% 10%

A5-1 NDA
#4  #5

Control Factor CF

A5-2 CF NDA

) FD, WUD

Facility Descriptor FD

Waste Uncertainty Descriptor WUD

NDA
A5-3 A5-4

150 |nstruction for the calculation of the Radiological Hazard Potential, EGPR02-WI01 Rev.3, March 2010.
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3 SSR, BER, CU
SSR, BER, CU NDA
Ab-5
Speed to Significant Risk SSR
Benefit of Early Remediation BER

Characterisation Uncertainty CU

A5-1 FF

FF

1

1/10=0.1

1/10=0.1

1/100 = 0.01

MCCI 1/10,000 = 1E-4

o o | (W (NP H®

1/100,000 = 1E-5

7 1/1,000,000 = 1E-6

NDA
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A5-2 CF

CF
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100

1,000

10,000

OO WIN|F|H

100,000

A5-3 FD
NDF
NDA
1 100
2 1 2 91
3 74
4 52
3
5 29
4
6 15
7 8
*5
8 5
9 3
10 2
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A5-4 WUD
NDF
NDA

1 1 100
2 90
3 74
4 50
5 30
6 17
7 K 9
8 5
9 3
10 2

CF
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A5-5 SSR, BER, CU

25 |5
SSR | 5 |40
1 |40
20 2
BER | 4 1
1
+
20 1
5 2
+ 3
cu 4
3
1
+
L 2
2 3
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T.P.6m T.P.8.5m 160
161
1x107Bg/h 162
45mSv/h
104mSv/h 163
A Cs-137 ND 23Bqg/L 164 K
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A7-1

A7-1 170

170 v, Roberts, G. Jonsson and P. Hallington, “Collaborative Working Is Driving Progress in Hazard and Risk
Reduction Delivery at Sellafield” 16387, WM2016 Conference, March 6-10, 2016. M. Weightman, “The
Regulation of Decommissioning and Associated Waste Management” 2016
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171 International Atomic Energy Agency Experiences and Lessons Learned Worldwide in the Cleanup and
Decommissioning of Nuclear Facilities in the Aftermath of Accidents, IAEA Nuclear Energy Series No. NW-T-
2.7, Vienna (2014)

172 Managing the Unexpected in Decommissioning, IAEA Nuclear Energy Series No. NW-T-2.8, Vienna (2016)
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IAEA GSR-Part52%°
predisposal IAEA
All-1 processing
pretreatment treatment conditioning
processing

(Processing)

(Pretreatment) (Treatment)

i (Treatment)
i (Conditioning)

All-1 IAEA 220
221 222

219 |AEA, Predisposal Management of Radioactive Waste, IAEA Safety Standards Series No. GSR Part 5, (2009).
, IAEA No. GSR-Part5, 2012

220 |AEA, IAEA Safety Glossary Terminology Used in Nuclear Safety and Radiation Protection 2007 Edition, p.216,

(2007).
221

25

,p.7,2014
222

, 56(9), p.593, (2014).
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IAEA

IAEA

Al12-1

~
r g

Activity content

223,224,225

SSR-5 “Disposal of Radioactive Waste”(2011)%?6

GSG-1" Classification of Radioactive Waste” 227

Al2-1

HLW
high level waste
(deep geological disposal)

ILW
intermediate level waste
(intermediate depth disposal)

LLW
low level waste
(near surface disposal)

VSLW
very short lived

waste

(decay storage)

VLLW
very low level waste
(landfill disposal)

EW
exempt waste
(exemption / clearance)

Al12-1

223
224

https://www.enecho.meti.go.jp/category/electricity_and_gas/nuclear/rw/

225 https:/iwww.fepc.or.jp/nuclear/haikibutsu/index.html
226 |AEA SSR-5 “Disposal of Radioactive Waste"(2011)
227 |AEA GSG-1" Classification of Radioactive Waste” (2009)
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ALPS
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ALPS

ALPS

ALPS

229

2023

ALPS

230

ALPS

2.1.4.5(1)

Generation and Depletion Code

229

230

FP

2022
ALPS

ORIGEN ORNL Isotope

https://www.nra.go.jp/activity/earthquake/kisei/plan/140000233.html

https://www2.nra.go.jp/data/000428079.pdf
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2.1
211

Al4-1

N

Al4-1 ALPS

210

12

193

2023

Al4-1

2023

Bq
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2.1.2

ALPS

Al4-1 1 210
No. s No. g | No HE |No | BE No. iR
1 H-3 21 Zn-65 41 | Rh-102 | 61 | Sb-126 | 81 Pr-144
2 Be-10 22 Se-75 42 | Rh-102m | 62 | Sb-126m | 82 | Pr-144m
3 C-14 23 Se-79 43 | Rh-106 | 63 | Te-121 | 83 | Nd-144
4 Na-22 24 Kr-81 44 Pd-107 | 64 | Te-121m | 84 | Pm-144
5 Si-32 25 Kr-85 45 | Ag-108 | 65 | Te-123 | 85 | Pm-145
6 P-32 26 | Rb-87 | 46 | Ag-108m | 66 | Te-123m | 86 | Pm-146
7 Cl-36 27 Sr-90 47 | Ag-109m | €7 | Te-125m | 87 | Pm-147
8 Ar-39 28 ¥-88 48 | Ag-110 | 68 | Te-127 88 | Sm-145
) Ar-42 29 ¥-90 49 | Ag-110m | 69 | Te-127m | 89 | Sm-146
10 K-40 30 Zr-93 50 | Cd-109 70 1-129 90 | Sm-147
11 K-42 31| Nb-91 |51 |cd113m |71 | Cs-134 | 91 | Sm-148
12 Ca-41 32 Nb-92 52 | In-113m | 72 | Cs-135 | 92 | Sm-149
13 Ca-45 33 | Nb-93m | 53 In-115 73| Cs-137 93 | sSm-151
14| Sc46 | 34| Nb94 |54 sn-113 | 74 | Ba-133 | 94 | Eu-150
15 V-49 35 Mo-93 55| Sn-119m | 75 | Ba-137m | 95 Eu-152
16 Mn-54 36 Tc-97 56 | Sn-121 | 76 | La-137 | 96 Eu-154
17 Fe-55 37 Tc-98 57 | Sn-121m | 77 | La-138 97 Eu-155
18 Co-60 38 Te-99 58 | Sn-123 | 78 | Ce-139 | 98 | Gd-152
19| Ni-59 |39 | Ru-106 | 59| sn-126 | 79 | ce-142 | 99 | Gd-153
20 Ni-63 40 | Rh-101 | 60 | Sb-125 | 80 | Ce-144 | 100| Tb-157
Rn
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Rn

Ar-39 Ar-42 Kr-81 Kr-85

2.1.3
ALPS
1/100
1/100
PCV ALPS
2023 PCV
93 Al4-2 113
2.4E+07
6.7E-02
1/100
Al4-2 93

No. ficti] No, Lt ] No. it No. it ] No. ficti]
1 H-3 46 | Ag-108m | 81 | Pr-144 |159 | Ac-227 | 189 | Pu-240
3 C14 | 49 | Ag-110m | 82 | Pr-144m | 162 | Th-228 | 190 | Pu-241
7 Cl-36 50 | Cd-109 86 | Pm-146 | 164 | Th-230 | 191 | Pu-242
16 Mn-54 51 | Cd-113m | 87 | Pm-147 | 165 | Th-231 | 194 | Am-241
17| Fe-55 | 55|Sn-119m | 93 | Sm-151 | 167 | Th-234 |195| Am-242
18 Co-60 56 | Sn-121 95 | Eu-152 | 168 | Pa-231 | 196 | Am-242Zm
19 Ni-59 57 | Sn-121im | 96 | Eu-154 | 169 | Pa-233 | 197 | Am-243
20 Ni-63 59 5n-126 97 | Eu-155 | 172 | U-232 | 199 | Cm-242
21| Zn-65 | 60 | Sb-125 | 104 |Ho-166m | 173 | U-233 | 200 | Cm-243
23| se79 |61 Sb-126 |106| Tm-171 |174| U-234 | 201 | Cm-244
27 Sr-80 62 | Sb-126m | 120 | Pt-193 | 175 | U-235 | 202 | Cm-245
29| y-90 67 | Te-125m [121| T-204 |176| U-236 |203| Cm-246
30| zr93 | 70| 1129 |130| pb-212 |177| u-237 |208| cf250
33 | Nb-93m | 71 Cs-134 | 136 | Bi-212 | 178 | U-238

34 Nb-94 72 Cs-135 | 141 | Po-212 | 182 | Np-237

35 Mao-53 73 Cs-137 | 145 | Po-216 | 183 | Np-238

38| Tc99 | 74| Ba-133 |149| Rn-220 | 184 | Np-239

39 Ru-106 75 | Ba-137m | 153 | Ra-223 | 186 | Pu-236

43 Rh-106 79 | Ce-142 | 154 | Ra-224 |i87| Pu-238

44 | Pd-107 | 80 | Ce-144 |157| Ra-228 |188| Pu-239
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214

2141

A14-3

1/100
/
1/100
Al4-3 Al4-4
ALPS 12
Al4-4
Al4-3
No o ] T
' 1o 4R e SRR
1 Sr-90 2.9E+01 [y] ¥-90 2.67 [d]
i Ru-106 1.0E+00 [y] Rh-108 30.07 [s]
3 5n-121m 4.4E+01 [y] Sn-121 1.13 [d]
Sh-126 12.35 [d]
4 Sn-126 2.3E+05 [y]
Sb-126m 19.15 [m]
Sb-125 2.8E+00 [y] Te-125m 57.40 [d]
& Cs-137 3.0E+01 [y] Ba-137m 2.552 [m]
Pr-144 17.28 [m]
7 Ce-144 7.8E-01 [vy]
Pr-144m 7.2 [m]
Pu-241 1.4E+01 [y] U-237 6.752 [d]
Am-242m 1.4E+02 [y] Np-238 2.117 [d]
Am=242 16.02 [h]
10 Am=242m 1.4E+02 [y]
Cm-242 162.9 [d]
11 Am-243 7.4E+03 [y] Np-239 2.356 [d]
Al4-4
N ¥R FinEaiE
Q.
Lt S| it | S ]
Zr-93 1.6E+06 [y]
1 NE-93m 1.6E+01 [y]
Mo-93 4.0E+03 [y]

196



2142

Al4-2

Al4-2

2.143
Al14-5
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Al14-5

Mo. TR Ei7x: ]
1 Ni [EHir{E Ni-59, Mi-63
2 N B Nb-93m. Nb-94
3 Ag B Ag-108m. Ag-110m
4 Cd R Cd-109. Cd-113m
5 Sn EMiE Sn-119m. Sn-121m. Sn-126
6 Cs [EMiT{% Cs-134. Cs-135. Cs-137
7 Ce EHiIfF Ce-142, Ce-144
8 Pm B PmMi-146. Pm-147
9 Eu B Eu-152, Eu-154. Eu-1558
10 U BEfidE U-232, U-233. U-234, U-235. U-236. U-238
11 Pu [EHirfs Pu-236. Pu-238. Pu-239. Pu-240. Pu-241. Pu-242
12 Am EE Am-241, Am-242m, Am-243
13 Cm EME Cm-243. Cm-244. Cm-245. Cm-246
2.1.4.4
2022
Eh-pH
(1) Pm Sm Ho Tm
PCV Ce-144
Eu-154 2
Eh-pH 2%
pH
232
Ce-144 Eu-154
2.1.45 1F
(2) Ru Pd Pt
231 , Eh-pH , No. 419,
(2005)

232 &

”
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Ru-106 Rh-106 Rh  Ru

Pd-107 Sr
Pt-193
Ru-106 Pd-107 Pt
Eh-pH
pH
Ru Pd Pt
233
Pt-193 Ru-106 Pd-107
Ru-106 Pd-107
2.1.45 1F
3) Tl
TI-204
13 234 Eh-pH
pH
Cs K
K 235
CS 236
(4) Cf
Cf-250
Eh-pH 3
Am Cm
237 Am Cm Cf
233 —
—" 2000
234
235 “ A

236 John E.Till, Helen A.Grogan, "Radiobiological Risk Assessment and Environmental Analysis", Oxford
University Press (2008).

237 Laster R.Morss, Norman M.Edelstein, Jean Fuger, “ The Chemistry of The Actinide And Transactinide
Elements_4™" Ed.”
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238 Am Cm

Am-241 Cm-
242 Cm-244 2.1.45
1F
2.1.45
1)
Al4-6 Al14-3
Rw PMB HTI
SARRY/SARRY?2 ALPS
Rw
Rw Hii
Cs
ALPS
Al4-6
No. | S5 Bl
D | EEWEKEQ1~ 45 1 ~ 4 SHdD PCV RTERERERKOMTER
@ | EEWEK@ES Rw £ Rw (PMB/HTI), SARRY ZMAODTise
@ | LT 9LEEEE~ALPS AO | E3OARBEBHO~ALPS AQDA AR
@ | ALPS HHO ALPS IBE DTSR

238 R.D.Shannon, “Revised Effective lonic Radii and Systematic Studies of Interatomic Distances in Halides and

Chalcogenides”
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ALPS
Al4-4 2022
ALPS
ALPS
Al4-4
Al4-4 2011

201

11

JAEA

62

ALPS

Al4-4

FRANDLI
2013 2021
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Ba-140

1.00E-15
1.00E-16
1.00E-17

1.00E-18

2.1.46

1/100

Sr

=771 w72
(Ni) (Sr)

2.145
36

Ni Sr Ba Nb
Ba
FP Sr-89  Sr-90
=703 U7 4
(Ba) (Nb) (B&R)
Al4-5
Al4-7 57
7.7E+07
3.6E-02
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2.15

2.2

Al14-7 36

No. | B | No. | o i No. | No it
H-2 27 Sr-00 a0 Sb-125 97 | 5m-151 | 189 | Pu-240
3 C-14 | 29 ¥-90 &7 | Te-125m 96 | Eu-154 | 190 | Pu-241
7 Cl3e | 33 | MNb-93m | 70 I-129 97 | Eu-155 | 194 | Am-241
16 | Mn-54 | 34 Mb-94 71 | Cs-134 | 174 | U-234 | 201 | Cm-244
17 | Fe-55 | 35 Mo-93 73| Cs-137 178 | L-238
18 | Co-60 | 38 Te-59 74 Ba-133 182 | Mp-237
20 | Ni-G3 | 39 Ru-106& &0 Ce-144 187 | Pu-238
23 | Se-79 | 51 | Cd-113m | 87 | Pm-147 | 188 | Pu-239
1/100
1/100
1/100
Cl-36 Nb-93m Nb-94 Mo-93 Cd-113m Ba-133
Al4-1
Al14-8 29
a
Bq/L a
29 H-3
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Al14-8

No, il ERAE Mo, et ] ERSE
1 C-14 | {bEFrld. ERINE 16 | Ce-144 | viRiEim
2z Mn-54 | yiEdEEE R 17 | Pm-147 | fiFEE (Eu-1541 @
3 Fe-55 | {bPsiEliE. X @0 18 | Sm-151 | FATHEME L DEME
4 Co-60 | yiREEEmsiR 19 | Bu-154 | yiSiEssn
5 Ni-63 | {bFadiE. PERACE 20 | Eu-155 | yifisisT
B Se-79 | (s, pENE 21 | u-234
7 Sr-00 | {EFaME. pERHTE 22 U-238
8 Y90 | Sr-90 &R 23 | Np=237 |ZoliEEEICBRS SN
9 Tc-59 ICP-MS RIE 24 | Pu-238 | SE0E L THM
10 | Ru-106 | yAREIERIHR 25 | Pu-239
i1 Sb-125 | yiREH R 26 | Pu-240
12 | Te=125m | Sb-125 S8 Ty 27 | Pu-2a1 HEEE (Pu-238) @
13 1-129 ICP-MS GE e 5 D EE
14 Cs-134 | yieEaiatn 28 | Am-241 | ZaomBEICRZ R
15 | Cs-137 | yRERSR 29 | Cm-244 | 2E0LLTHE
%
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JAEA
OJT JAEA
JAEA
1F oJT
JAEA
oJT JAEA
JAEAZR 1 T
JAEA
JAEA JAEA JAEATR oJT
F
JAEAR 1 oJT
JAEA
JAEA JAEA JAEA
JAEAR 1 JAEAR 1 JAEATR
NDF NDF NDF
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64 1AEA 2021
NDF
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Waste Management 2022 2022 IRID
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JAEA
A19-4
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