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 (CsI)fH fmas - DABLEL - W LSt fH fmas 6 #00 Al & Cs1000 3 2
H~ Cs100 3£ 4 #0 > Hoor Cs1000 {5 M a5 - B o] SR J7 ZUE M (B
an B & 500 5¢) o A ZHEHE > BT IR By 3 Oy 8 > JE R Y KBS g A
M5 Cs100 fHmes - AIFEE 100 se & b B an 1T &M > SN E K 30
F 40 578 - WA /N AR AR



B 1~ 18 SR TR 2~ FTBRAE R

B S~ hNHIEATSBRNE>MEE B 2B/ R EATGHEED
=t B il e B 5 3



2.

B 3B S B i B R

(1) FH4El - s EMEEERRER T2 AT S IE s ET
B 55 AR SN IF Dl A e 7
HAEE BEAGEREMEIIG TEBFEL DT AFHED
H Al B 00 7 e 2K fn W RIRIE SN - IR RE B IRIE
F 311 FIEER 2 AL -

(2) FITIREME - ARESE AT EEES N > M EEE H b2 A
eV ? DL Rt B Al 75 B F] B T 2
HAERE  BAELZEHEDE SN REY > AiLEl AR 85—
MAEEgRE - EL EEAETRE - EaTEHE PR - KE
BEMEARE - M FERERE S o8 &k 40 2@ A% 55
BV R kik S HE -

(3) FIGTHE M+ 55 [t 0 AR Y ZE BI0E 2 AH B DA e R AR s ] 2
HAEZEE  WARBHEFEEGEF (100 Ba/kg) » MEEE 25 Ba/ke
B ERBUT YT e s TR & el - #8850 Ba/kg R E
giF LM E > HE#E 100 Ba/ke B2 & Bk ELH B R A -

(4) TITieM - K RRHEHIERER? B IERE Z KE b =401
PRAR DU PR Y B PR 1 2
HoHE 2 - st HREEREZKEMRARERN  EFRENEKE > &
SIRGIHY H B E A RS B B R K ZE fn o #1358 PR B R ]
oy mE RS RBUTAYHES - RS BSRBUF AR BT
IRA BRI G 5REk  DLETT RS TE -
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(H) wMES —ZERS (11 H 28 H)

BIZZEN 11 A 28 HIKBRETE > TH2HEEF —&EK - Hi#
e o A N
1. 2HiBE

BIRERCHERAHEAE L - RREREE S — X E KR EE K 6 E#E
REAFLD L - EAMEBERENGHRERNRAENAGERAERTA
B8 ALPS Fz B /K B B0 AH BE 15 it - 2R 5 R B BE ORI o 48 F S DE R O E T

PR B S (HAR T EFEETT L) BINE R E T A ST B S

(Japan Atomic Energy Agency, JAEA)7ZR ¥ H i 2 B 1Y K B8 53 47 7
FEH L ES B3] - KR AR - IKEREYE R o S HUER R AR
fo o ETRMTREMAVE L AR 0 W58 B BT HY 2 & 5l (Whole
Body Counting) - EMEEEHE -~ BEME AENEEST » 7R
TANBWNFHET  BETEMEIE - DIRERPITHAIRFEED | FEE
4 SRS SN E I~ 2 R PR 2% B i (ALPS) B o A fifE 58 A A8 & (K4 16 1
& ) ~ ALPS = B OK PR E it ~ B AE Y6 5 d o0 - DA K TAEA K RE 73 #T i 7%
oLy AN B E TR AIE T

ABE—MFHREFHEN
CHBWIL—F (R :$1405)
@ 1~4FHRFFRE/NRRHT Y7 (5]

X\Fl‘ﬂlz ﬁﬁ)&ﬁﬂiﬁ)(ﬁihft S En ﬁ)i‘f 7 —
E0BA £ TOL FERESE TSR
R G s e e SR A

& 7 REE - ZERELSHETE

HE RN T RISARIBIE S - (B R E S B A ERE 2 5 TR - SRS - e E R
AR E KIRBRIEAT ©
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AR B g T N B HETT AH BE AR R S AT A 0 A MR ER B -
(1) 15t E 4 50kl

B EAAERE 1 9 E 4 98D > BT R TR AN E
B5% o BRETERVSIESE > BT mlm L - B0 L |PNREY
HEAL A - EARER > TEFHAGOMEAER  MTSEHER
SRR IEEEE - TERZEREHATF Z#EK -

EEBEHEET - 1 SRR E 4 9IRS A B EE - Han 3 988 4 5%
PRAHE O B AR AR R E A AR > o 4 SR N i A
f IE#E 1T REMESE - NI O P Sk > EHCE R T ARY 1,535 HH
HEAZ SRR AR AL R fE 2014 R BT A A B E W
5 T 3 SRARAHAY A B R RE SR 5 566 - AR 2021 4 2 H @ BUHLH -

340 1 s 2 SR AU A AT RO L Z AT B RS > A
fEZs e s TR EI R > B ESR BT > NBFAEA - i
TER S BT U (ESE - 1 SR IN SR B R S i B3 <2 18 > F i@ kbt
EREEF 2 BGR AT FLEE - A2 1T A RO RE L L A FR SR B SR AR FLRE R
Pr o BRI LF EIE JREELNESN T NIEEESFRATCEE £
MET > BEFRARE TR SR ERA EREE T - HAr S 2027 2
2028 SEBH AL 1 T4 2 AR PR - 1o 2 90 A IR A 2 B AU A 8 %
PR ECHE > PHET B 52 Bk HUH A8 A2 Rk > THETAE 2024 2 2026 F#E
TTHBZAR I ESRE - ZESENREDNS - EEAKE 1 5iH - K
REREZEBENE 2 BRE s > BN ZEEEHBERE
67.8 « Sv/h({ PG Fs //NEF) -

R 8 S % — I B R R & A KR & - sz st KR > Ry b
R KR A BT BB ST IS KEA B B R RS KR A BT 0 K
HHE 12 45 > BEEEBARESL  BER LI B 1 5ERE 4
SRtk AH R E - MM -35°C Z28S K - B E AR T FRLY 1 4 Rg#
—RHELE(RLE)  HEHT 30 ARES -
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53O R 5 AE B & I8 2 45 pE K o BRI R K - &Ko T e AR PE
N st T KFr ey I5 K E - IEKFEES BRI E A XK
B OBH®  BMUEETHE BRI NKPEEREm SEAEES
afam 0 FEABEZUWER T K - DURJEE 1,500 Ba/L(EST/E AT E
HEBCAR 2 > BT LAAR 21 H AR BUR BUR AT ET € Z ALPS Jid B /K g % HR B 2 il
FEPRE L ET B & FF 1500 Ba/L - 25508 R 208 8 £ & 11 -

8~ & 5 5 — % B R A &k £ B AT A IR OB RETHEZR 1 £ 4 57 HEN
(A& ) [ 1 5K

10 ~ 6 22 B8 N R 2 1 388 5 fH i 11~ BREERITHRHANEE]
%

|

(2) Zfx AR £ S (ALPS) B 53 7 b 58 A 1 & (K4 R fE &)
ARRE R E 2 550 2 R B K 3% (ALPS) > H 78 Z K" B &% ALPS |
EEE - ZERANERLEE 3 E ALPS 5> &A1 7 5l BT BESE ALPS
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"I ALPS ) B T S MERE ALPS y 0 3 ERRVSMREET 0 HAT EEH B

ALPS B11 3% ALPS #E1T H B 4H 2 S M5 K5 B 1F 2 - BEax ALPS iy
i ALPS 5 E & 3 bR  F S8R LEHE 250 125 A RH
M5 K - R B B RN & K 7E 4B R &8 08 <2 48 S T8 7Y TR0 MR 05 K /b o
R & K 8 1 SR b e R BT/ F bR B -

TE S 1 55 7K 3 A ALPS 5L 3%t 2 mil > & 2 Fil B AT R B 38 O 28 R 3
DUEERK YRR YIS - B T ST > BB 2 BN
PERZ T 8 S o 9 E8 ALPS L H AT s & 18 {8 W KT 55 - DA B
B MEYE - ALPS R HEEERZ A H » HIXMEZKE EEHT
EnergySolutions 2\ ] o

B ZBE 250 "W E ALPS ) 5%t W P53 T K o3 B it 30 A 1 (& (K4
T ) 3% 5% S & 45 35,000 17 05 2 R BE s & (6 A £ o 30,000
TLHAR  BL 3 M EEE  RIETTEEUL ~ TR HEE o AR R
HFH 10,000 LT AR - HAEITMANGFEBRAHEGK - H 70% K Z 5
B MRz M E B R R HE AR - BT R - S EAE A& Tk
WAL E 2 B EE R S48 0.3 Sv/h- LS5 AR AE 12 B 13 -

il

12~ T 8E5% ALPS | 5 W%
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(3) ALPS iz B 7K HE 15 3% it

ALPS Je B 7K B i s it 2 B AE 1R B 55 — BB ML MIEY 5~ 6 5 4H A0
AEE - 5 0 RN BE FHIF L MELEFELEGRN > ZE A GEMNZ
I £ 4 SRRSO @A B M5 AR - REEREAEEE HEE S
— R B R AL (5 SR A R ) 1T B K HUK » AR R R Hk e 2 ALPS R
Koo Ry MR ORACEITHERE > 1 & 4 5% 3 KO A & 380 08 K 205 R E
KETHOK O - HBEIEAE B E 1 2 4 SR B 5 6 SRR AH R I8 & I 2 fE Y
PHER S > Z a4 70 ARE » 10 2 20 AR E -

IR E A AR E - 2P - ALPS B /KR B 33.5 &
REEN KA RMEE > MEEER 2.5 ARE 818 /KEMENEKET
BREEBFENBOKIGITEEGWER  HBREBEHXEERE 1 &
HRFENEER AXREEEEEESEETHBOKILGT - B8 E# %
Rz 3ESNE B EE B INIEKE - BEFAEKERXRE - BREBE T A
C- 8111 H 18 HHEI N E 7% - B R 1 A B 2 8K E R HE R -
Al A B 1 PR OK ILGT4h - # 2 3 HIT B EEFRE 2B 2 e -

BOKILGT oy By B K BN K/ &y > HpIEfE B iy B
KEER3ITAR -HIBAR HEE TARCEAMT 5SAR) 5 ifi Tk
KAELE KRR HEE R 18 AR > HFEERBEN AL - H Al
WEE 1 ANBEZEBERECERE NBOARER  BFEEBENEBREE
HC > HERNR 3 AR "ERk 18 Ao 2 EEEt > Bl o @5 4H
e MG ANBSRPARBEBREZZECREN SAE  HNEZREEEDN
EERE YFRISAR - B EEREBRBENEZEMBREZERNT
Feo HEEMHEHFEBENENERS GENBRBENEE T - 5
SRR AE 14 - B 15 -
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14 ~ O35 N B AT Pk S 55 35 15~ gk E T A O

(4) BEVEF L

HRIEES —ZER P EF N ALPS 5E 3 K 2R HE I KR &R O Y
MMEHBEVNZE - MAANERR  EHBENWREVRE R - mH
BEYNEEZIEE /N B EREBARETIEE 7# > BEHER
PE L HY S B R E Y R BF &2 8 0 Ry s B ALPS Jiz B UK Mg 5 g U M R AL
e B AE K T B AY B AR Y BLAE PR AT ALPS i B UK o 6 B Y 8
AV DUHRACRERZE > NUEREAFZERBLEYEE T
Lo EITELEYE R -

teed B sl B2l 2022 £ 9 ARAMETT > DI EEKE UG KHEZ
ALPS Jm #K (f& E4Y 1,500 Ba/L) - #E 17T 3% i 38k 2 an BB H R il
ZgE o BEEAERNRN > KRR EETHE T ROEERY 2 - HATE
A 7K B 2 ALPS i LUK 67 2 HY BB H f B2 il f 3 Bl 300 2 R 400 @ -

SEBAVEE H AZ 2022 FF R AL H f - K25 2 @ Hry sl
REUR > fEMREZ ALPS mH K e HHYEE H > HAERREIE TR
HWREF HHEL B KT EE ZLEH SHEE - A M RESEEY
R3S v R 2 LR (A R A & e i B - o7 R e ' b %7

Bt as b o 2R 24 /NN EE N FE M H A YouTube " R ETE I 18
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EE—BEEVEESABRESEY ) EEEESRT > RE#FEBETREE
MG REAMNRESEEN  HERE T -

g 7 N B a5 B e 2R B oy 66 B B g K B i g K o (B3 HAME > IR
ARG EK - Rt EHAE S A K BEREN - Mg E A
EPRFEMYIEY R - G2 R R WE 16 - B 17 -

& 16

BAYEETLEENEEA B 17 BEVEEFONEBHPLULE
(SRR &Pl NN-TE-3

(5) JAEA RE& 737 6 52 Pl

ATEZE 25009 TAEA REED M ZE .0 - HESEYIIE 2022 F 6
REEZl  h—H=EEaEEY -  HaER EFIEE » EFEETHE
S5 -ZERTEREEREEBEY ZBSEYE 2T BIRTE &%
1 Sv/h (P8 //NEG ) PATT Z [ 4G ST MR BE S W) o - A0 BLERE S > SR 2K A fF
AT ALPS FE B KV EE = 7 B ad 1 2% -

W E A E AR E S EEYR S - £ 1 BRdg - R
QEETRIEEAIERE AR TN A SO BB BERE . S E
KAE 1 mSv/h(ZFEFH//NE)YEN 1T Sv/h VS > X EE AN 5E
TR E  BIE3TE 1 mSv/h PUNAYEE &L - FITE Hh @A R A 1T Rl R B -
e PR SR 1 0 gk E 3BT oM 0 WE 18 -
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_____________

Analysis Roi:m (part of the

==> Flow of waste sample
P analysis is perfdfmed in 2F area))

== Flow of ALPS treated water sample
(, separated from waste sample a -
to prevent cross contamination )

R N ——— R f _______
|4 Cells) l |10 boxes | ‘; 56 hoods*&J t .
Iron Cell Room Grove Box Fume Hdod Room

(GB) Room
| ' ' My (5|

e L

155

Pretreatment (cutting) ~ Pretreatment (crushing) ~ Pretr eatment(disSoIuEoi
separation and preparat{on)

—0

Middle level
dose rate sample
(1mSv/h~1Sv/h)
Lording Dock | Air Lock Panel House Room | o [ Small
ROOM N sy —_ Sample
Low level ' } Storage
Nigi dose rate 8
R soerne || | | B |
(% 1mSv/h) Pretreatment (cutting)
% : The number is including hoods which used for pretreatment, liquid waste
S@:E] treatment and radiation management.

18 ~ TAEA kﬁ‘t/\i‘ﬁﬁﬂnqj/u%ﬁiﬂﬁﬁlﬁﬁﬁﬁzﬁj‘ PERE W) B ALPS JE 3K 2 £ i
e B Ot FR

lP

2. EEIE TN B BT i EEOBG

1)

(2)

IR GBI TR & ALPS 5% fff 2 BB B M ge iy £ R
i g (B (pH) Bl H A [N R 15 2

H77%&%  pH 2208 ALPS @ EmHEMENERNZ — » H
HETEZENZERT BFLETR BFHEFLEZFT  KE
KRB EARAN W RKELSEH T SBFLETE
BE AR TRCET 1 05 7K #E A ALPS JFAL &% tH AT 4 & 75 2250 DA iR B 28
B EER KR & B R B -

WM - FHEEER XK 5 EE?
HG%EE  HAIMAREFENWRSEESKEHE 70%H K55 &P
PR BRI ECKBEE R ALPS R - NIt g H#ETE
T ALPS R ITF &AM AV HE AR 2 > Bl E R
HK o P — LR~ ALPS FBEEAE S > 2013 FHME A
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(3)

(4)

ALPS 5% (f 0% > & B g & N R 1E U RO M5 K I OB R v
45 B TR P9 A BRI R AT A B R 0 59 A ER M A O B A Y A
SAKEANESNE SRR RIS A R B T 6 DR AR B 1S
ZK o B B R R TR o R AR ALPS B A 0 1T 4B U R B
KO AR AR 0 A 2018 AEEE o LRI i R 1A Y B B R
& R R EI A E B AR ImSv/y(Z P9 /4F) - AT 2013 2= 2018
TR AR RS R R R AV K G2 A B 5% A R
A B RHIMEBEAK (L HATRFEERN 60%E 70% 0 H R
& EET - REH -

AN RNBATE - REEEENSH RitgEHgrg
TEB =R~ BHUR?

H &% RIEE AT ALPS 500 (VR B MR AE - &R 55 — WM
V& 2 72 & i 2 1B 2% R R A o {H A SR AK O R B B RS
GEIFAHEREE  RMEFETE =R BURWEHE > —&H
B R & B 5% 0 R

FOTHER ¢ B 2 AT 2013 F 2018 £ BRI 0 ALPS R B AY B SR
T H20I8EZHRES » ALPS BB AR AT > HHFEEW
o S AT

H77&%E  ALPS IR ER &S HEH 2 —F » TEZEHN
FHyZER > HREEEARRE - 2013 F) 2018 AR - Fo LA
ALPS 3% fh M 7T BB MRS /K - 1 5 H A 2 2 R & &
AL = ALPS s tF A G EE iy BN MR @EETHEIE - ALPS §

78 PR R 2 1 R AT 325 4L ok > 2 22 1) B S 9 O 8RR S S S IR
— B M ] % 00 2 R SR I R Y 5 AR AR - 25 AR R
1 A BT R AR o A 2 AR R AR o B R R R R Y
772 0 PR G R YRR EL R 4 - HBLS A DL ALPS 5%

Hi
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(5)

(6)

(7)

(8)

TCE M5 /K e B 2 1 3 H oy & BT R Wt g D%
YR R S T i B R B - DU T & B R HE AR 2 -
HheHE: NEtyEsslBecNERNFEZENSR 2085
FE B B H M P A Y
H5EHE: Hak M ob e &a2th H f ks R s &
&> RECG H5 EH H0H M =AY - T th E 5 # R 2K 2 661 &
AR L N B EY KA B IR TR G B B E

wWE - BEFEEREE > WhEEREHAZTEHM > HArMfE# 2023 £5&
AB A& -
WM - BAYEERBAE A GET S ARHE ?
HAEE: SEBKTHMEZZRFIEHANARNT  BFEAXR
WFE 1 FRIEHE  BHARTHIEKTEHERE 1 FHRHE
Rt REEHAGEE 2 234 Z2REFE6E HMA
HIHEHE - AR 2023 FHRREEDL ALPS mH KT > FEY)
i 5 sl B e 15 _E Pk Ay Iy A2 g 2
H5 5% RIEHEER U EUR - e T om By R R 501
R SR WIEAEPE AT > 20 A LA KR EY > QB E AV F1&
TR ER SR TEREBETREAEE I titE
A G R & BB K PRy T B P A B R e EE R A
KR Ee I AE M FE Y ALPS jm BLK B JEHY EE H B — g ik
BHEAVEEH A AERRILE —&HY -
HITHE M 5 M JAEA REE Ao o0 B 3 F Oy B R B 2 55 1Y
B2 RA (A E 2

H5EHE 3 HDERES B ARE N 5B
FEEATKEER 475 T JAEA RAE AT b 58 B0 B H AR+ 56
Bt 9t A 5% B A (TAEA) HY SRt - H A £ 58017 [5] B BE S Y)Y o3 A
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(7)) DWW EZEANA AP O025 (11 H 29 H)

\

BB 11 A 29 HRBEE TR - 25235 0 EE A B AR S H db

(Japan Chemical Analysis Center, JCAC) -

1. Z2yi#EE
AR50 > BE B PO 7 A B Bt 7 B 3R 5T A T e R

B EEY - =88 A0 Ko RIFE ~ ST A7 507 5 A B
o > BAE SHC ER R R - k- 14 AT - EM G E

A8 0k (Inductively Coupled Plasma Mass Spectrometry, ICP-MS)

B8 5% % (Accelerator Mass Spectrometry, AMS)JEFH N M & ¥
HIZE M E TR AsTh > MBANEERESE - RasfmHBEER 4
E 19~ 20 -

20 BZEEE JCAC ARG R

2P OERDER A ABEEE A JCAC A HREHN > 2 &
W - BaduE > LRSS A B ALPS R E K HE AR 7 > &7 BT ¢
(1) SREBEHH * JCAC I HATEBREEE - RILHK 1974 F > NEK
Z B Az B 2 AT > IR AR BUR R E R 17— i B 5 A o AT
RtV EEEA - Z PO BMEEAN > B 2013 F 4 H HABF &
T A m M EENERER S mEEAN -
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(2)

(3)

(4)

FHEER JCAC HRHABNRERERZ D (NEK - L2 - 85n%F)
JRU S P O RE oy AfT LB SR Y B P BERE i ISO/IEC 17025 B P& A 48
e HIMBARE —RIEEHMETRER>M(NRER &R - HE) 5%
g3 i ) B fla 1Y 28 o B AN R B AR ORI IR B o 5% o0 BB A2 BUR B
wEREN R WITEEEHARBEE RN ES AN EHE - 5
H 2 R 5 77 A ) B A O B o AR AR RS M i U7~ MR EE RE T e Be K
HE - HERERNE ST HEBEER  BEBEERESE - i
PR3 AT & SR A TSR > 3 0 E BT 22 B TAEA T OERBR CAT 1RO & oy A
H B = (Analytical Laboratories for the Monitoring of
Environmental RAdioactivity, ALMERA) 4848 Fr 3t 28 A9 BE 10t B3 -
W~ #8-90 AI$E-137 > A HE TAEA s¥ AR EREEREE - Z T 00
BRI AT > W2 - B RE  ETHOtER o IEE
B EEEANEN P ORFESZEZERMAASFEFRERSH  BBEHE
=t 555 EFETREEF -

Bl Aduh 0 JCAC B E H AR G /A S BEN R E 412 @ EE
B ZEBENERSH AN RERLNFEESE R WAFEZE R
MatE X EHREFHFER ZIIEE -

Fr % A B8 ALPS e BE K HE U MH B SE 75 TCAC H Al &2 H AR A Z 5t
AT /B A BN > AU I8 S F BB KRREY) » BKZ
o3 M A% R By o B ALPS f B K b 7 {8 £ SR RE - 8- 134~ $-137 ~ $8
-90 ~ #5-60 ~ $F-125~ £7-106 ~ B -129 5 EIEY) 53 7 1% 18 Al s
YR~ B - 14> DURCESSREATIL- 129 OHl4E RIE AL IR 4 T ALPS IR
HKBHENERGHE ) FELOM - 2P LN ZEEE Rt HE A
MEREHRZMETLNHF > E—-XRERFHNCSIH IHLEHZE -

N

NTRABFHE R 12 H 14 H > G AEHSERE -
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2.

&%

Hha= 25
&R 1g - BTN ERE - DUT 08 8t B8 fo0 2 BE R

BERRE (ICP-MS)HE = (L2 E B = - [R5 5 IR R LIS #es (LSC)

j={174

AE=E - K (a)EES T E -~ SBES =~ K5 5= s #Es (LBC)

DE - NESH=E - A LEEER=E - B—8H -

(D

EVFERS S ERATE A H (ICP-MS)HE=E - Z=ERMH =15 ICP-MS > 577l
B Agilent Technologies 7700 #1 8900 % % » DL K Thermo
Scientific Element 2 = fEfT ICP-MS » H & & EH#E (Detection
Limit) % ppg (Parts-Per-Quadrillion’ TJk5r 22— 10 ") 4k -
Hep > 7700 £ 51 B WU AE (Quadrupole) TCP-MS > F 2R 43 47 6l ~ $4 E
RREFNALZE 5 8900 Z I Ry W Bz & i 6y DU Mk A+ ICP-MS/MS » F 2 2k
Sy AT 8% -99 BLA - 129 A6 DLELES -99 (b 221 AH [F] A9 8 78 2 5] AL £ >
AR B e -129 B B EHT 2B E E iz 2 8 F &% (tuning
solution) » #EITHE SN EBEKEmZ EE D o &S EMAY ICP-
MS - = B2 R 2R fife o A7 B3R 8 T R Bl 2 A # - 239 B §fi - 240 R A AT 1
[F L2 > Z & Fas WK H AR N E & F R eife o/l - A 8 f
Ao 2R ME 21~ 22 -
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B 21 -

JCAC NEEBT ICP-MS M E = 22~ JCAC N BB HE ICP-MS =5

T BE

(2)

ThRE

EEER=E @ ZE EEETKEMER-14 (YATEHE - ZF 0 ANE
it VB KoM Y il g B 5 2 > F B W BR A 8RR SO BR ZE 8L 0 Al
HAREEEVHESL > WK 70 £ 80 2T+ - MEVEE 170°C; &
EHEARBBEEZNEL  WEE 1 AT ZBMEE 55C)  KE
B 7K o3 B B A2 - R A i 2 B G U2 BE B U RUER R ERUA R AU BB 2
BER AEREE > RHAEEH 30 08E 1 /NGR - BIE
0.1 ATJFHEY B oo & B0 25 8% - B im 2K 88182 > 0 A FLAE PO K
(Emulsification Scintillator) » DLf&? RE P ST B (LSC)
& &8 M oE - 5 KR RS R S IR & AR > TR R A R 4 0T ST
Al i P o 5% o0 B O BB 0 M O R B H AR A 230 255 R R A E 24~
25 e
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[Tritium Analysis Method]
Water samp

Samples

gical sampl

Vacuum / Atmospheric
distillation

Lyophilization

Electrolytic enrichment Combustion

Atmospheric distillation Atmospheric distillation Reflux
UV measurement Atmospheric distillation

UV measurement

Weight measurement

Mixed with
emulsification scintiliator

B-ray measurement

Analytical Target Level

Samples Amount Time
Water sample 0.6L 0.4 Bg/L
Water sample (Electrolytic enrichment method) ik 0.07 Bg/L
Tissue. free water tritium 1.5kg | 500min.| 0.4 Bg/L
Biological samples | Organically bound tritium 1.5kg 0.4 Bg/L
Organically bound tritium 1.5kg 0.4 Bg/L
(non-exchange type)

23 ~ JCAC By & o7 At i A2 B H A
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24~ JCAC A BN ¥HIEEER S 25~ JCAC A E =R HH /K B¢ 7 Y B R B2

7 =

(3) R SR B (LSO)ME = ' 3% =i B ALOKA iR & RS
P AT % 2% (Low Background Liquid Scintillation Counter®LSC)
LB5S 4 &k LB7 2 & » DL 100 ZFF Teflon (PFA)M'EE 20 Z F 3%
WA E ET AR ST 5T > FTOAEF R 500 3 88 o LR - 14 HYET R AL

ROy R4 By 30%81 70% - 2 shIEH WE 26 ~ & 27 °
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& 26 -

JCAC N ENM4EIRE RRAERT M B 27 - ALOKA WK E SR A P9 st ¥
HE R (LSC) 25 (LSC) 4N

(4)

P8 (a ) 3 = - % = 5 B 64 & ORTEC By [ Fe = 2 g {5 1 25
(BRI 25~30% ~ BE & FEATE 30~40 keV o 43 HTIEH H B &8 - §§ -
Bt~ B BLEN-210 FHHE > BE LY 500 EEE o BRI 50%5
A RN S0%E A E M A o BB anat MR — iRy 8 b (&Y
1K) BERmANEY P S EIEE M ER - AIFE 2-4 (FH -
JCAC PAZEHY ~ ff B it o FAL B2 oy W 7 "R AT B fm lAE - IR RS
K FRSTREER NS R o DB R P S e AT A (AR
ai oy AT B RS PR VR FE BN o 5 AT $ (239 + 240) & A RE 2 A
I N2 B E - 88 KT - i A7k
AR RGN IR A B N L R M — 20 i I S A A B R YRR
FFLL ICP-MS #E 1T $i - 239 K $fi -240 (N E R - & T 008 VEE 55
Wromi2 Bl H AR08 28 - 25508 R A0 E 29 -
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lon exchange

separation

Concentration

lon exchange separation Electrodeposition Silicon semiconductor detector
Analytical Target Level
Samples Measurement time A /tical target level
|
Soil 5 0 g (dried soil) 2 2 hour 0.04 Bg/kg(dried soil) |
Seawater 100L 2 2 hour 0.02 mBq/L |

28 ~ JCAC HY i & & 53 #f7 it f B H A%

29 ~ JCAC A 5 &5 B o] (X A% 1 o3 17 I 12
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Ion exghanﬁe

separation
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MARINE ECOLOGY RESEARCH INSTITUTE
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PAAH & T Y 7K o 22 1% R A5 L B K DA 5 S I 9 1% I ARG B - ZE AR Y
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50 mL 2 50 mL BYPIRERIE & 1% - B AT 5K fe PO T BiEs (LSC)
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MR E  Hp G EmRRREFEEE  AKEREEAY
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Library of radioactive nuclides used in the inventory assessment (around 1,000 nuclides)

Step 1 b 4
Exists 12 years after reactor shutdown (2023) * o aﬁlc;yetf::zr;:;::ﬁ::zz:v:ng":r:;e
_onsideration based Step 2 ¥ 210 nuclides g:\:sier:me when the zelection rezults will
n inventory Not gas generated during operation
N Step 3 v 206 nuclides

Ratio of the concentration of each radionuclide to the regulatory concentration is 0.01 or more in the
assessment results on the transition of nuclides to the water in the ALPS treated water , etc. storage tank
Step 4 ¥ 93 nuclides

Ratio of the concentration of each radionuclide to the regulatory concentration
is 0.01 or more in the transition assessment of nuclides to contaminated water

v 37 nuclides

data and pro s of Step 5 6 nuclides
nuclides Ratio of the concentration of each radionuclide to the regulatory concentration Nuclides to be
is 0.01 or more on the analysnvs results as contaminated water in the past -t
Excluding tritium (cannot be removed by ALPS) Nuclides that will be
continuously monitored to
\ 4 ensure they don't existin
Nuclides to be measured and assessed 30 nuclides contaminated water in

; ” g : significant quantities
Nuclides to verify against the discharge criteria

Nuclides to be ed and d : 30 Nuclides _(=26+4) Nuclides excluded from those to be measured and assessed among the
3% In addition to the nuclides in the table below, tritium will be alzo measured. nuclides to be removed with ALPS : 37 nuclides (=13+10+14)
C-14 Te-99 Cs-137 | U-238 | Cm-243 Fe-59 Te-129m Co-58 | Te-123m Zn-65 Rh-106
Carbon Technetium Curium Uranium Cerium Iron Teilutium Cobait Tellurium Zinc
Mn-54 | Ru-106 | Ce-144 | Np-237 | Cm-244 Rb-86 Cs-136 Y-91 Te-127 || Ag-110m | Cs-135
Manganese Ruthenium Cerium Neptunium Cenum i Cartam Yetrium Tolurium Sives Curium _}
Co-60 | Cd-113m | Pm-147 | Pu-238 Sr-89 Ba-140 Nb-95 | Te-127m Sn-r1m19m Ba&;ﬂm
Cobult Cadmium Promethium Plutonium Strontium Barium Nioblum Telurium
NI-63 | Sb-125 |Sm-151 | Pu-239 Ru-103 | Ce-141 || sn-123 | Ga-153 || 57126 | Pmold6
Nickel Antimony Samarium Phstonium | Rumenwm | ceim Il " wn | Gadolinum |
Se-79 | Te-125m | Eu-154 | Pu-240 Rh-103m | Pm-148 || sb-124 | Th-160 || rocamen | Secotae
Selenium Teflurium Europium Plutonium Ruthenium Promethium Antmony Tetbium
Pr-144m | Am-242m
Sr-90 1-129 Eu-155 | Pu-241 Cd-115m |Pm-148m Praseodymism Americium
Strontium iodine Europium Plutonium Cadmium Promethium
Cm-242 | Am-243
Y-90 Cs-134 | U-234 | Am-241 Te-129 |—r Americium
Yitrium Curium Uranium Americium Tellurium
;::;I:oe: fa‘gied;o be_on t)he conservative side based on the E - Nuclides whose inventory volume decreased and excluded from selection in step 1 (13 puclides)

: Nuciides whose inventory volume decreased and excluded from selection in step 3 (10 nuclides)

®afk . ueyy
559) 3j1|-3eH
SapIpnu 1y

- Nuchides excluded from selaction In step 4 as a result of reviewing the state of transition to
contaminated water from nudear reactors, etc. according to the actual situation. (14 nudlides)
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https://www.tepco.co.jp/press/release/2022/pdf2/220428;0303.pdf

- 20231114 $CR/AE] ALPS EEKHbGH5 2 e 3ty

https://www.tepco.co.jp/press/release/2022/pdf4/221114;50101.pdf
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https://fukushima.jaea.go.jp/okuma/
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https://www.kankyo-hoshano.go.jp/
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https://radioactivity.nsr.go.jp/en/1li1st/274/11st-1.html
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https://www.jfa.maff.go.jp/e/1inspection/index.html
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https://www.jfa.maff.go.jp/j/koho/saigai/attach/pdf/index-2.pdf
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https://www.pref.fukushima.lg.jp/site/portal-zht/11st427.html
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https://www.1aea.org/topics/response/fukushima-daiichi-nuclear-

accident/fukushima-daiichi-treated-water-discharge
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https://www.tepco.co.jp/en/decommission/progress/watertreatment/index-
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C BHENESEE ALPS B /K EDH] o7 17 A% A R HH
FH WEN 11 A 14 HIgH 2 ALPS & 5 HH5h

&iR}) (Application for approval to amend

the Implementation Plan Regarding the

Handling of ALPS Treated Water [Overview])

ErPRIE -
TEPCO, Press Release : Submission of the "Application Documents for Approval to Amend the

Implementation Plan for Fukushima Daiichi Nuclear Power Station Specified Nuclear Facility"

Regarding the Handling of ALPS Treated Water, November 14, 2022.
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Attachment 2

Application for approval to amend
the Implementation Plan Regarding
the Handling of ALPS Treated Water [Overview]

T=PCO

November 14, 2022
Tokyo Electric Power Company Holdings, Inc.
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Introduction T=PCO

Following the Japanese government's Basic Policy announced in April 2021, TEPCO had been reviewed the details of the
design and operation of ALPS treated water dilution/discharge facility and related facilities. In December 2021, TEPCO
submitted the “Application Documents for Approval to Amend the Implementation Plan for Fukushima Daiichi Nuclear
Power Station Specified Nuclear Facility” for the basic design of ALPS treated water dilution/discharge facility and
related facilities to the Nuclear Regulation Authority (NRA), and on July 22, 2022, these application documents were
approved by the NRA.

Today, on November 14t we submitted the “Application Documents for Approval to Amend the Implementation Plan
for Fukushima Daiichi Nuclear Power Station Specified Nuclear Facility” to the NRA, with additional details/revisions on
the organizational structure for operating, maintaining, and managing the ALPS treated water dilution/discharge
facilities, nuclides to be measured/assessed to confirm that the ALPS treated water meets the discharge criteria before
it is discharged into the sea, and the radiological environmental impact assessment results given the changes to the
nuclides to be measured/assessed.

We will continue to do our utmost to increase the understanding of people of Fukushima and domestic and
international community regarding the handling of ALPS treated water as part of the decommissioning work, by
focusing on our efforts to disseminate information based on scientific evidence to parties within and outside Japan in
an easy-to-understand manner and taking every opportunity to listen to the concerns and opinions of the public and
explain our approach and response.

Furthermore, we will also work to build trust of people within and outside Japan, by disclosing the construction status
of ALPS treated water dilution/discharge facilities, etc. as appropriate and responding sincerely to safety confirmation
by municipalities and reviews by the International Atomic Energy Agency (IAEA) to secure objectivity and transparency.

1
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1-1. Overview of the Implementation Plan T=PCO

Slide No.

Partial revised points and contents to the implementation plan
Chapter Ill Security at the specified nuclear facility

Part 1/Part 2 Operations related to security

Reflected changes in operation structure after the ALPS treated water
s ; 7 : 5
dilution/discharge facility starts operation

Part 3 Supplementary explanation regarding security

Selection of nuclides subject to measurement and assessment in order to

confirm before discharging ALPS treated water into the sea that the ALPS ErvAd
treated water meets the discharge criteria (Sum of ratios of the concentration of

each radionuclide to the regulatory concentration of each is less than one)

Reference material
Response based on the “Basic Policy on handling of ALPS Treated Water at the Tokyo

Electric Power Company Holdings’ Fukushima Daiichi Nuclear Power Station”

Radiological Environmental Impact Assessment report regarding the discharge of ALPS = Attachment
treated water into the sea (construction stage) 3
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2-1. Objective and ALPS Treated Water
dilution/discharge facility and related facilities

Remain the original (partly updated)

T=PCO

®  Objective
Water which radioactive nuclides has been removed using ALPS until the radionuclide
concentration, will be diluted with seawater and discharged into the sea after confirmi

concentration is at a sufficiently low
ng that the water meets the regulatory

requirements (water with the sum of ratios of legally required concentrations, excluding tritium, less than 1).

®  Facility overview

In the measurement/confirmation facility, once the radionuclides in the water in the measurement/confirmation tank are uniformly dispersed,
samples are taken and analyzed to confirm the water meets regulatory standards. The ALPS treated water is then transferred to the seawater

pipe header using the transfer facility and mixed with the seawater taken from the Unit 5 intal
tritium concentration is below 1,500 Bq/L. This is then discharged using the discharge facility.
discharged from the outlet 1km off the coast.

ke channel using the dilution facility until the
At the discharge facility, the water will be

ALPS treated Sum of ratios of the concentration of
Sr removed Water, etc. 5 urm than i
water, etc. I, G - . : L £
-ﬁ ALPS 'ﬁ —’ Sum of ratios of the concentration of . e oge
Stora D Ao o i Tm sMeasurement/confirmation facility
ge water ALPS
transfer pu : y
treated Sampling and analysis
Sample tank of ALPS or Secondary water
ALPS treated water o Measurement/confirmation
acility
storage tank tanks
Frocess * Transfer pump for
{ Waste : ALPS treated water 150m?/day or more

Transfer facility:
E:"elrg:"‘y Tritium concentration
’?,;:v: N after dilution less than
1,500 Bq/L

Dilution facilit
S :

Unit 5 intake channel

The water is mixed and diluted witl Discharge
Seawater seawater taken from the sea and s
transferred to the discharge vertical shaft facnhty
Outlet
hagge tunne .

- 7
Discharge vertical shaft _ Discharge vertical shaft
(upper-stream storage) . (down-stream storage)
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2-2. Overview of ALPS treated water
dilution/discharge facility and related facilities

T=PCO

Measurement/confirmation facility (K4 tank group)

Comprised of three sets of tank groups each with the role of
receiving, measurement/confirmation, and discharge. In the
measurément/confirmation stage, water that has been made
homogenized through circglation and agitating is sampled and

Secondary treatment facility (newly installed
reverse osmosis membrane facility)

Secondary treatment of treated water to be \e-
purified ?;um of the ratios of nuclides, excluding analyzed (spprox. 10:000m x 3'groups)
tritium, is between 1and 10) Sy Transfer
Rotation HH
Secondary treatment facility (ALPS) { TP _/_ = f’:"ty
Secondary treatment of Treated water to be re- Dl;ChaI' S
purified (r;yum of the ratios of nuclides, excluding g w \ Seawall

tritium, is 1 or higher) eCéMPg > Instdlled around
3 Measurement/ — 1 emelgency
isolation valves

ALIPIS treated water, etc. ti:n
i and gransfer pipes

Dilution (upper’st

facility

Disc
SeaWater used for dilution
(intake from outside the harbor)

Dischargejvertical[shaft! .
am|storage)) =

acility

Source: Developed by Tokyo Electric Power Company Holdings, Inc. based on the
map ped by the | inf Authority of Japan (el
territory web)
hips.//maps.gsigo p/#13/37.422730/141.044970/&bazse =tz = &dizp=1&vi=
SL0DOKARDZ000mOt ]

North-South
3.5km Area* where

e i fishing is not
routinely
i conducted

Undersea
tunnel

°
D ' :
s i—-’l i
g | 2
| iy
' Futaba * /° Okuma :
Town

. Tow f
B ‘r—/np\,‘ 3

R L o meee \ !
«\..—~\_~__\‘<:»\\\ /
\\ X {iim

5 A e 1
) h ¥ o

*Area where common fishery rights are not set

——

\
Discharge vertical shaft
(Down-stream storage)

———

\

1

i

1

1
e

Discha};
to se
\ - H

tunnel (approx. 1km)

Usethe differential head equivalent to the
loss in the discharge tunnel (difference
between the water surface in the down-
stream storage and the sea surface) to 4
discharge water naturally.

]
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Newly added

3-1. Major changes : organizational structure T=PCO

#  The ALPS Treated Water Program Department will continue to be in charge of planning and managing the project of facilities related
to the discharge into the sea even after the ALPS treated water dilution/discharge facilities start operation. The Implementation Plan
was updated to clarify the specific departments that would be in charge of maintenance management and operation management

of equipment.

Organization

ALPS Treated Water Program
Department

Water Treatment Team, Operation
Dept., Construction, Operation, and
Maintenance Center

Storage Facilities G, Mechanical
Engineering Dept., Construction,
Operation, and Maintenance Center

Water Treatment Instrumentation G,
Electrical, Instrumentation and Control
Dept., Center for Construction,
Operation, and Maintenance

Operations related to security (Updated) Red letters: : Updated areas

Development of plans, management and operation methods for facilities related to sea
discharge and the operation plans of ALPS treated water dilution/discharge facilities

Operation management of contaminated water treatment facilities, buildings for storing
stagnant water, ALPS, subdrain and other water treatment facilities, and the ALPS treated
water dilution/discharge facilities

Maintenance management of civil engineering equipment in contaminated water
treatment facilities (storage facilities) and mechanical equipment in ALPS treated water
dilution/discharge facilities

Construction, installation, and maintenance management of contaminated water
treatment facilities (ancillary facilities to storage facilities), and rainwater treatment
facilities

Construction, installation, and maintenance management of instrumentation for
contaminated water treatment facilities, buildings storing stagnant water, ALPS, subdrain
and other water treatment facilities, oil treatment facilities, facilities to intake water inside
the Unit 3 primary containment vessel, ALPS treated water dilution/ discharge facilities

The department in charge of works other than the above is as described in the current, approved version of the Implementation Plan. The following Groups will

work on each of the tasks as appropriate.

E.g.) *Maintenance management of electrical equipment: Electrical Equipment Maintenance G, Electrical, Instrumentation and Control Dept., Construction,

Operation, and Maintenance Center

+ Maintenance management of civil engineering equipment: Civil Engineering Equipment G, Civil Engineering Dept., Construction, Operation, and

Maintenance Center

+ Maintenance management of construction equipment: Construction Equipment Maintenance G, Construction Dept., Construction, Operation, and

Maintenance Center

+ALPS treated water analysis: Analysis and Assessment G, Radiation/Environment Dept., Emergency Preparedness/Radiation Control Center
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3-2. Major changes : selection of nuclides to be GRS vl el GpSeted)

measured and assessed T=PCO

% Approach to selecting nuclides that could impact dose assessment in ALPS treated water
~  The existing approved Implementation Plan stated “the policy for selecting nuclides subject to measurement and assessment
with rigorous verification to ensure that the ALPS treated water meets the discharge criteria after it has been diluted
before discharge (sum of the ratios of the concentration of each radionuclide to the regulatory concentration of each, excluding
tritium, in the ALPS treated water is less than 1) based on the knowledge in Japan on decommissioning and disposal facilities”. We
have described our approach to the selection of nuclides based on the results of the verification this time.

Investigation of

existing knowledge
+ Review the conditions of analysis plan and inventory assessment based on existing knowledge
(discussions of decommissioning and bunial facilities in Japan)

Slicle 7 U et — 3
o s sy \ ¢

: Nuclide analysis \ 4 ; : l Inventory assessment

1 ¥

! . A . N e .

1 Past nuclide analysis results === = = == -9 Create an analysis plan i Set conditions for inventory assessment

: Referenced in 1

! - Select nuclides to be analyzed - Set conditions based on existing knowledge and

1 ! : historical operating data

| it

)

: Conduct nuclide 2 Conduct inventory -

! analysis K] assessment 1

\ ‘1

““““““““““““““““““““““““““““““““““““““““““““““““““ d : + Assess the amount of fission products and activation
” il products based on the set conditions
+ P
A 4

Assess transition of nuclides to
contaminated water

A 4
Select nuclides to be measured and
assessed
: - Beta and gamma nuchdes are selected as nuclides to be measured and assessed based on the ratios of the
: concentration of each radionuclide
1 + Confirm Alpha nuclides are included in the results of total alpha because they are measured at total alpha

Overview of the discussions of the selection of nuclides to be measured and assessed
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3-3. Results of the additional nuclide analysis

T=PCO

In the verification, analysis results in the past were assessed and additional analysis was conducted
to see if the nuclides garnering attention in the research on decommissioning and burial facilities
exist in significant quantities in the stagnant water, Sr removed water, ALPS treated water, etc.
Results of this verification showed that the nuclides (including a nuclides) garnering attention
in the research on decommissioning and burial facilities were not detected in the ALPS

treated water.”

2% : Below or equal to the 1/100 of the regulatory concentration and below the detection limit ; Uranium was detected in very small amounts of natural uranium in the environment

Nuclides measured in the past

Fission products: 56 nuclides

Rb-86 Sr-89 Sr-90 Y-90 Y-91 Nb-95 Tc-99
Rubidium Snomnfsumwn,,mmmi_‘m Niobium__| Technetium
Ru-103 Ru-106 | Rh-103m | Rh-106 | Ag-110m | Cd-113m | Cd-115m
Sn-119m | Sn-123 Sn-126 Sb-124 Sb-125 | Te-123m | Te-125m
Tin. -~ Tin | Tn | Antimony . Antimony . Tellunum . Telunum .
Te-127 | Te-127m | Te-129 | Te-129m ‘ -129 Cs-134 Cs-135
Telluri Telluri Tellurit Telluri | lodine Cesium Cesium
Cs-136 Cs-137 | Ba-137m | Bo-140 Ce-141 Ce-144 | Pr-144
Cesium. Cesium. Barium. Barium_ | Cesum Cerium____Pr: ur
Pr-144m | Pm-146 | Pm-147 | Pm-148 | Pm-148m | Sm-151 Eu-152
Pra P | :
Eu-154 Eu-155 Gd-153 Tb-160 Pu-238 Pu-239 Pu-240
Europium__|Europium___{ Gadolinium | Terbjum__Plutonium___ | ! i
PuU-241 Am-241 | Am-242m| Am-243 ‘ Cm-242 | Cm-243 | Cm-244

Source : the 9th ALPS Treated Water Review

Meeting materials

Corrosion products:

6 nuclides Nuclides other than those on the left: 2 nuclides
Mn-54 H-3 C-14
e Trtium | Carbon
F:;f? Nuclides other than the 64 nuchides: 20 nuclides
Co-58 Cl-36 Ca-41 Ni-59
Cobait Chlorine | Calcium | Nickel
Co-60 Se-79 Nb-24 | Mo-99
Cobatt Selenium | Niobium | Moy
Ni-63 Tc-99m  Te-132 1-131
Nickel Technetium Tellurium | _lodine
In-65 -132 La-140 | U-233
Zinc lodine | Lanthanum Uranium |
U-234 U-235 U-236
Uranium  Uranum | Uranium
U-238 | Np-237 | Pu-242
Uranium _ Neptunium Plutonium
Cm-245 Cm-246
Curium Curium

Nuclides selected based on the existing knowledge and additionally analyzed in this study this time (in addition to the nuclides below, alpha nuclides
that could exist in significant quantities in stagnant water, Sr removed water, and ALPS treated water, etc. were also analyzed).

Ni-59

Nickel

Fe-55

Iron

Niobium

Tin

Nb-93m | Mo-93 Sn-121m CI-36
Molybdenum

Chlorine

Ca-41

Calcium

Ba-133

Barium

Se-79

‘ Ir-93
Selenium

Zirconium

Pd-107

Palladium
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Ref A h to selecti lides to b
[Reference] Approach to selecting nuclides to be T=PCO

Newly added

measured and assessed

In the ALPS treated water etc., there is no discrepancy that would suggest the presence of radionuclides other
than the current 64 nuclides between total beta measurements and the sum of analysis results for radioactive

concentration of 7 major nuclides* plus carbon-14 and technetium-99. Total alpha also remained undetectable.
% Major 7 nuclides : Cesium-134, Cesium-137, Strontium-90, lodine-129, Cobalt-60, Antimony-125, Ruthenium-106 that were found in significant
concentrations compared to the regulatory concentration limits in the analysis of the 62 nuclides in treated water conducted in the past.

In addition to the above, as shown in the previous slide, results of individual analyses on nuclides other than the
current 64 nuclides, that are garnering attention in decommissioning and burial facilities research, demonstrate
that these nuclides did not exist in significant concentrations in ALPS treated water.

Through these efforts, we were able to verify again that the ALPS nuclide removal function was performing as
expected, and the nuclides that could exist in significant concentrations were the major 7 nuclides, Carbon-14,

and Technetium-99.

—————————

Nevertheless, based on the discussions at previous review meetings related ALPS treated water and comments
from the NRA and the IAEA, nuclides to be measured and assessed are selected with a perspective of

concentrations in stagnant water, Sr removed water, etc. have been removed to meet the discharge
criteria in the ALPS treated water to be discharged into the sea.

2 ALPS Sum of ratios of the concentration
Sr removed treated ol sach adionucics ot thin
water, etc. water concentration i less than one
ALPS Storage water ?ﬁ{iﬁ%ﬁ:ﬂ&m
transfer pump  \V concentration s more than one ALPS
| pump
‘ . treated e =) Sampling and analysis
\ Sampling tank of ALPS Sacondaiy water Yt
\ or ALPS treated water  treatment > Measurement/confirmation
\ storage tank facility tanks

Nuclides that are significantly present or possibly
present

> Confirm, just in case, that the nuclides have been
1 removed to meet the discharge criteria
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3-4. Selection of nuclides to be measured and assessed Newly added
through inventory assessment T=PCO

The nuclides to be measured and assessed were selected using the following process.

® Regarding the following process, first, the nuclides that can realistically exist are selected considering the half-life
of the nuclides based on the findings pointed by the IAEA and the NRA. Next, we conduct another desk study
assuming™ that all of the radioactive materials have been transferred to the ALPS treated water storage tanks.
Furthermore, the assessment is based on the actual measured data of contaminated water and the properties of
nuclides that we have accumulated over the past 12 years.

% Assumption based on the fact that contaminated water has been continuously treated and stored in the tanks
over the 12 years since the earthquake.

Library of radioactive nuclides used in the inventory assessment (around 1,000 nuclides)

Step 1 h 4
Exists 12 years after reactor shutdown (2023) * L a'ﬁf;’g'i’gea;:‘p',’;:L’;‘:’,‘y“;’g’c:mfng“:;"“he
Cor 1 based Step 2 v 210 nuclides g:\::fer:me when the selection results will
Not gas generated during operation
Step 3 Y 206 nuclides

Ratio of the concentration of each radionuclide to the regulatory concentration is 0.01 or more in the
assessment results on the transition of nuclides to the water in the ALPS treated water , etc. storage tank

Step 4 V¥ 93 nuclides
In addition to the Ratio of the concentration of each radionuclide to the regulatory concentration
above, considerations is 0.01 or more in the transition assessment of nuclides to contaminated water
based on n d v ¥ )
data and prop o5 of Step 5 37 nuclides 6 nuclides
SR Ratio of the concentration of each radionuclide to the regulatory concentration Nuclides to be
' is 0.01 or more on the analysis results as contaminated water in the past S ohitarad
v
Excluding tritium (cannot be removed by ALPS) Nuclides that will be
continuously monitored to
v ensure they don't exist in
Nuclides to be measured and assessed 30 nuclides contaminated water in
: 3 ) r 2 o significant quantities
Nuclides to verify against the discharge criteria 9
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3-5. Selected nuclides to be measured and assessed

Newly added

T=PCO

© 30 nuclides in the table below and tritium are the nuclides to be measured and

assessed in discharging the ALPS treated water into the sea, selected using the

selection flow on the previous slide.

% These changes to the nuclides to be measured and assessed (4 nuclides were added and
37 removed from selection) will be reviewed by the NRA and the IAEA.

[Nuclides to be measured and assessed (30 nuclides)]

Before, during and after the discharge of ALPS treated water into the sea, we will confirm that the following nuclides meets the

discharge criteria (sum of the ratios of the concentration of each radionuclide to the regulatory concentration of each is less

than one).

% In addition to the nuclides in the table below, tritium will be also measured.
C-14 Y-90 1-129 Eu-154 Pu-239
Carbon Yttrium lodine Europium Plutonium
Mn-54 Tc-99 Cs-134 Eu-155 Pu-240
Manganese Technetium Cesium Eyronium, Plutonium
Co-60 Ru-106 Cs-137 U-234 Pu-241
Cobalt Ruthenium Cesium Urapium Plutonium
NI-63 Cd-113m Ce-144 U-238 Am-241
Nickel Cadmium Cerium Uranium Americium
Se-79 Sb-125 Pm-147 Np-237 Cm-243
Selenium Antimony Promethium Neptunium Curium
Sr-90 Te-125m Sm-151 Pu-238 Cm-244
Strontium Tellurium Samarium Plutonium Curium

: Nuclides added to be on the conservative side based on the selection flow

10

84




3-6. Periodic confirmation of nuclides to be measured v e
and assessed T=PCO

% Although the nuclides to be measured and assessed on the previous page were selected after confirming the past
analysis results, there is a possibility that the situation may change depending on the progress of future
decommissioning work.

u  If significant quantities of nuclides other than those to be measured and assessed (hereinafter referred to as “other

nuclides”) are found , the nuclides to be measured and assessed will be re-evaluated. Decay of radionuclides will be also
reflected in the selection following process.

B These details will also be discussed during the future review by the NRA.

[ Confirmation at each release )

Confirm that other nuclides in significant quantities are not found by measuring y-rays with Ge semiconductor detectors, total
alpha, and total beta.
[ Confirmation of trend of radioactive concentration in contaminated water ]

Confirm that the radioactive concentration of contaminated water after the central radioactive waste treatment facility is below or
equal to the concentration confirmed in the past.

[Research and analysis]

In the research and analysis, if an event of concern is found in the above confirmation, we will research the presence of other
nuclides. Even if there is no concern, we will research the presence of other nuclides by confirming that nuclides to be monitored
in significant quantities are not found once a year in Sr removed water.

Onuclides to be monitored (6 nuclides)

Nuclides not detected in significant quantities in past analysis of contaminated and treated water but to be continuously
confirmed.

‘ Cl-36 ’ Fe-55 ‘Nb-?Sm’ Nb-94 l Mo-93

Chlorine Iron Niobium Niobium Molybdenum

Barium

Ba-133 ‘

i
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[Reference] Comparison with nuclides to be removed
with ALPS (62 nuclides) and carbon-14

Nuclides to be measured and assessed _: 30 Nuclides _(=26+4)

% In addition to the nuclides in the table below, tritium will be also measured.

Newly added

T=PCO

The nuclides that have been changed in this method are as follows.
In previous measurements, (a) there is no discrepancy that would suggest the presence of Selenium-79 in total beta analysis of ALPS
treated water, (b) Uranium-234, Uranium-238, and Neptunium-237 have not been detected by total alpha analysis in ALPS treated
water, and (c) in this additional analysis, these nuclides were not detected. From the foregoing, these nuclides are not considered to be
present in significant concentrations in ALPS treated water, though they will be measured and assessed voluntarily just in case.

Among the nuclides subject to be removed by ALPS, there is no possibility that the 37 nuclides that were not selected are present
in the contaminated water. However, we will voluntarily measure them and confirm that their concentrations are below the

detection limit prior to the discharge.

C-14 Tc-99 Cs-137 | U-238 | Cm-243
Carbon Technetium Curium Uranium Cerium

Mn-54 Ru-106 | Ce-144 | Np-237 |Cm-244
Manganese Ruthenium Cerium Neptunium Cerium

Co-60 |[Cd-113m | Pm-147 | Pu-238

Cobait Cadmium Promethium Plutonium

NI-63 Sb-125 | Sm-151 | Pu-239

Nickel Antimony Samari Piutoni

Se-79 | Te-125m | Eu-154 | Pu-240

Selenium Telluri Europi Pl

Sr-90 1-129 Eu-155 | Pu-241

Strontium lodine Europium Plutonium

Y-90 Cs-134 U-234 | Am-241

Yttrium Curium Uranium Americium

| : Nuclides added to be on the conservative side based on the

selection flow (4 nuclides)

Nuclides excluded from those to be measured and assessed among the
nuclides to be removed with ALPS : 37 nuclides (=13+10+14)

Fe-59 | Te-129m || Co-58 [Te-123m|| n-65 | Rh-106
Iron Tellurium Cobalt Telluri Zinc Rubidium
Rb-86 | Cs136 || v91 | Te127 || Agzllom | Cs-135
Rubidium cuium _J  etrium Tellurium svet Qurlum
sr-89 | Ba-140 || Nb-95 [Te-127m || S"4t%™ | B, 137m
Strontium Barium liobi Tellurium
RU-103 | Ce-141 || sn-123 | Ga-153 || 328 | Pl
Ruthenium Cerium Tin Gadolinium
Rh-103m | Pm-148 | sb-124 | To-160 || _smmotmen | Esepuo
Ri F A
Pr-144m | Am-242m
Cd-115m |Pm-148m Praseodymium Americium
Cadmi P
Cm-242 | Am-243
Te-129 Cerium Americium
Tellurium

: Nuclides whose inventory volume decreased and excluded from selection in step 1 (13 nuclides)

: Nuclides whose inventory volume decreased and excluded from selection in step 3 (10 nuclides)

T
eak o ueyy
559 Al|-31eH
sapIpnu v

: Nudides excluded from selection in step 4 as a result of reviewing the state of transition to
contaminated water from nuclear reactors, etc. according to the actual situation, (14 nuclides)

_
N
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[Reference] Major issues in selecting nuclides to be el
Measured and assessed T=PCO

% Major issues in selecting nuclides to be measured/evaluated are as follows:
~ The reason why the criteria for exclusion from the selection on the selection flow is 1/100 of the regulatory
concentration of each nuclide
This criterion was established based on the assumption that the dose impact caused by the release of ALPS treated
water into the see is sufficiently small.

Example of procedure 3 (Evaluation of transfer of all the amount to ALPS treated water, etc. storage tanks)

gfﬁf,i'.‘iggtiion = Inventory amount of nuclide I (Bq)+ Stored amount of ALPS treated water, etc. (m?) < Regulatory concentration

i 3
1.33 million m? (estimated) as of Mar. 2023 of nuclide i x0.01 (Bq/m?)

In Procedure 3, we evaluate the assumption that all the inventory generated in the reactor core has been transferred to the storage amount of ALPS
treated water etc. to be stored as of March 2023. Considering the situation of the PCV internal investigation, etc. so far, we believe that it is a very
conservative setting* that the entire amount of the generated inventory has been transferred to the tanks.

X The setting that the entire amount of the generated inventory was transferred to the tanks has more than 100 times more conservativeness in the
concentration evaluation compared with the sampling results of contaminated water so far.

Example of procedure 4 and 5 (Concentration evaluation of contaminated water, Actual concentration of contaminated water)

In procedures 4 and 5, the concentration of contaminated water is assessed, and even if the figure is 1/100 of regulatory concentration at that point, the
impact on the sum of ratios of the concentration of each radionuclide to the regulatory concentration, which is one and the discharge criteria, is small
enough considering the subsequent removal with ALPS.

2 Nuclides to be removed by ALPS are set to target nuclides exceeding 1/100 of the regulatory
standard concentration in contaminated water as in this section

Places to check 1/100 of the regulatory standard Places to check the sum of ratios to regulatory
concentration in steps 4 and 5 standard concentrations when releasing
Multi-nuclide - i
\‘ >| removal equipment |~ )
Sr removed water, [ALPS] ALPS treated
etc. water, etc.

It has the ability to remove 62 radioactive nuclides excluding tritium to below the regulatory standard concentration.
% Having also the ability to remove particulate radionuclides and nuclides with similar properties such as isotopes of nuclides targeted for removal

13
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Newly added

3-7. Summary of the selection of nuclides to be measured and —
assessed other than tritium T=PCO

® Based on the discussions at previous review meetings related to the ALPS treated water,
first IAEA review report, and the requirements from the Fukushima Prefecture Technical
Discussion Committee Report, TEPCO reverified thoroughly the nuclides to be confirmed
before ALPS treated water is diluted and discharged into the environment.

® TEPCO has continued to measure radioactive materials in ALPS treated water. We confirm
that nuclides other than the major 7 nuclides*, Carbon-14, and Technechim-99 do not
exist in significant concentrations in ALPS treated water by total beta and total alpha
measurements. Furthermore, additional analysis of nuclides selected based on existing
knowledge detected no new nuclides (including alpha nuclides) in ALPS treated water.

® Given the above, regarding the nuclides to be measured and assessed before ALPS
treated water is diluted and discharged, we selected 30 nuclides considering the nuclides
may exist in significant concentrations in contaminated water before purified and treated
by ALPS regardless of whether they are in the ALPS treated water or not.

® Among the 62 nuclides subject to be removed by ALPS, there is no possibility that the 37
nuclides that were not selected for measurement and assessment this time are
significantly present in the contaminated water. However, we will voluntarily measure
them and confirm that their concentrations are below the detection limit prior to the
discharge from the viewpoint of suppressing adverse impacts of reputation.

% Major 7 nuclides : Cesium-134, Cesium-137, Strontium-90, lodine-129, Cobalt-60, Antimony-125, Ruthenium-106 that were found in significant
concentrations compared to the regulatory concentration limits in the analysis of the 62 nuclides in treated water conducted in the past. ,] 4
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Environmental Impact Assessment Regarding

the Discharge of ALPS Treated Water 1into

the Sea (Construction stage™)

R ¢
TEPCO, Press Release: Submission of the "Application Documents for Approval to Amend the Implementation
Plan for Fukushima Daiichi Nuclear Power Station Specified Nuclear Facility" Regarding the Handling

of ALPS Treated Water, November 14, 2022.
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Attachment 3

Radiological Environmental Impact Assessment
Regarding the Discharge of ALPS Treated Water
into the Sea (Construction stage?*)

T=PCO

November 14, 2022

* The assessment in this report will be revised as appropriate based on progress in discussions around design and operation of plans regarding
discharged into the sea, opinions from relevant parties, reviews by IAEA experts, and cross check assessments by third parties.
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Overview of the Report T=PCO

W After the Revised Radiological Impact Assessment Regarding the Discharge of
ALPS Treated Water into the Sea (Design stage) was published in April 2022,
the assessment results were reviewed based on our consideration and
progress in construction, as well as the results of the IAEA review and
discussions with the Nuclear Regulation Authority (NRA).

B |n this assessment, the source terms were revised based on the selection of
nuclides to be measured and assessed toward the discharge of the ALPS
treated water into the sea.

W With regard to the radiological environmental impact assessment, the
conclusion remains that assessment doses are significantly less than the dose
limits for the general public, dose constraint, and the values specified by
international organizations for each species.

® Dose assessment value for the humans has dropped by 1/5th to 1/40th compared
to the values at the design stage

® Dose assessment value for the environment has dropped by 1/20th to 1/60th
compared to the values at the design stage
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Procedures for the radiological environmental
impact assessment

Remain the original

T=PCO

The radiological impact was assessed according to the following procedures based on the IAEA
safety standards documents™.

Impact on the public

Selection of the source
terms

Modelling of direct
irradiation, dispersion and
transfer in the
environment

f

Identification of exposure
pathways

|

Identification of the
representative person for
normal operation

4

Assessment of the dose to
the representative person

{

Comparison of estimated
dose with dose
constraint™ and dose
limits

Impact on environmental protection

® Define the type and amount of
radioactive materials discharged
into the sea of treated water

® Study how the various radioactive
materials discharged into the sea
diffuse, transfer, and accumulate

® Study the pathways by which people
are exposed to the dispersed and
transferred radioactive materials

B Define the person most exposed in

the population being assessed from
the exposure pathways identified
above

B Assess the dose for the
representative person

B Evaluate after comparing the
estimated dose against the dose
constraint (0.05 mSv/year) and the
dose limit for the general public
(1mSv/year)

Select the source terms

-_—

Model dispersion and
transfer in the
environment

_—

Identify exposure
pathways

_—

Select reference animals
and plants

v

Assess the dose rate for

reference animals and
plants

v

Compare estimated
dose rates to with
derived consideration
reference levels

(organisms other than humans)

Define the type and amount of
radioactive materials discharged in
treated water sea discharge

Study how the various radioactive
materials discharged into the sea
disperse, transfer and accumulate

Study the pathways by which
marine animals and plants
exposed to the dispersed and
transferred radioactive materials

Select species to be assessed
(Flatfish, crabs, brown seaweed
were selected based on ICRP
documents)

Assess dose rates for reference
animals and plants

Evaluate after comparing the
derived consideration reference
level set out for each species

*1 |AEA GSG-9 "Regulatory Control of Radioactive Discharges to the Environment”

IAEA G5G-10 "Prospective Radiological Environmental Impact Assessment for Facilities and Activities”

*2 Dose constraint: A value lower than the dose limit, stipulated by the person responsible for radiation work or the radiation facility to optimize safety in physical protection. In regards to

Fukushima Daiichi Nuclear Power Station , the NRA issued the opinion on February 16, 2022 that the station dose target (0.05 mSv/year) was equivalent to the dose constraint in

the IAEA Safety Standards
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Selection of source terms (type and amount of radioactive
material to be discharged) T=PCO

B From the standpoint of more realistic assumptions, this assessment assumes that the ALPS treated water from the three tank
groups for which we have almost all the measured values of nuclides to be measured and assessed will be diluted with
seawater, then discharged continuously during the discharge period.

B Inresponse to findings pointed by the NRA and the IAEA, 31 nuclides were selected for the source terms based on the results
of re-selection of the nuclides to be measured and assessed toward the discharge of the treated water into the sea.

B Data from other tanks were used in assessment for nuclides that have not been measured for each tank group.

B Radioactive materials that have not been detected before are assumed to be included at their detection limit.

< > i. K4 tank grou _
— Tritium %oncgntration: approx. 190,000 Bg/L All scenarios assume that
K4 Sum of ratios of the activity concentration of 30 nuclides B The amount of tritium in
— other than tritium to the regulatory concentration* : 0.28 discharged treated water is less
than 22 TBq per year
—_—_— ii. J1-C tank group B The tritium concentration of the
Tritium concentration: approx. 820, 000 Bg/L treated water after dilution is
J1-C Sum of ratios of the activity concentration of 30 nuclides other less than 1,500 Bg/L
— than tritium to the regulatory concentration* : 0.23 1
- iii. J1-G tank group
Tritium concentration: approx. 270,000 Bg/L
11-G Sum of ratios of the activity concentration of 30 nuclides
— other than tritium to the regulatory concentration* : 0.12

* The sum of the ratios : When multiple types of radionuclides are contained in discharge water, the ratios of the concentration of each radionuclide
to the regulatory concentration limit of each are calculated and then summed. The law stipulates that at Fukushima Daiichi, the sum of the ratios of
radionuclides must be less than 1 at the outlet. In discharging ALPS treated water into the sea as planned this time, the water will be treated with
ALPS and other equipment for the sum of the ratios of radionuclides other than tritium to be less than one and then diluted by 100 times or more
with seawater before discharge until the tritium concentration is 1/40th (1,500 Bg/L) of the regulatory concentration limit of tritium (less than
60,000Bg/L). As a result, the concentrations of radionuclides other than tritium will be far below the regulatory concentration limit of each.
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T=PCO

[Reference] Comparison with nuclides to be removed

with ALPS (62 nuclides) and carbon-14

The nuclides that have been changed in this method are as follows.

In previous measurements, (a) there is no discrepancy that would suggest the presence of Selenium-79 in total beta analysis of ALPS
treated water, (b) Uranium-234, Uranium-238, and Neptunium-237 have not been detected by total alpha analysis in ALPS treated
water, and (c) in this additional analysis, these nuclides were not detected. From the foregoing, these nuclides are not considered to be
present in significant concentrations in ALPS treated water, though they will be measured and assessed voluntarily just in case.

Among the nuclides subject to be removed by ALPS, there is no possibility that the 37 nuclides that were not selected are present
i measure them and confirm that their concentrations are below the

in the contaminated water. However, we will voluntaril
detection limit prior to the discharge.

Nuclides to be measured and assessed : 30 Nuclides (=26+4)

# In addition to the nuclides in the table below, tritium will be also measured.

Nuclides excluded from those to be measured and assessed among the
nuclides to be removed with ALPS : 37 nuclides (=13+10+14)

C-14 Tc-99 Cs-137 | U-238 | Cm-243 Fe-59 Te-129m Co-58 | Te-123m Zn-65 Rh-106
Carbon Technetium Curium Uranium Cerium Iron Tellurium Cobalt Tellurium Zinc Rubidium
Mn-54 | Ru-106 | Ce-144 | Np-237 | Cm-244 Rb-86 Cs-136 Y-91 Te-127 || Ag-110m | Cs-135
Manganese Ruthenium Cerium Mepiunium Cerium Bubidi Curium Vetrium Tellurium Sihver Curium
Co-60 | Cd-113m | Pm-147 | Pu-238 Sr-89 Ba-140 Nb-95 | Te-127m || >"-119m | Ba-13/m
Cobalt Cadmium Promethium Plutonium Strontium Barium Niobium Tellurium
NI-63 | Sb-125 |Sm-151 | Pu-239 Ru-103 | Ce-141 || sn-123 R
Mickel Antimeony Samarium Plutonium Ruthenium
Se-79 Te-125m | Eu-154 | Pu-240 Rh-103m pgi;;lﬁ... Eulrjc;p‘ilu?\‘lz
Selenium Tellurium Europium Plutonium Ruthenium
Pr-144m | Am-242m
Sr-90 1-129 Eu-155 Pu-241 Cd‘1 15m Praseodymium Americium
Strontium lodine Europium Plutonium Cadmium
Cm-242 Am-243
Y-90 Cs-134 | U-234 |Am-241 Te-129 —— ST
Yttrium Curium Uranium Americium Tellurium
1 STE
. Nuclides added to be on the conservative side based on the E - Nuclides whose inventory velume decreased and excluded from selection in step 1 (13 nuclides) [ “‘i =
selection flow (4 nuclides) - 1Fa
: : Muclides whose inventory volume decreased and excluded from selection in step 3 (10 nuclides r 37 %
@ i "

: Nuclides excluded from selection in step 4 as a result of reviewing the state of transition to

contaminated water from nudear reactors, etc. according to the actual situation.

(14 nuclides)

oo
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Remain the original

Identifying the exposure pathways (assessment model) T=PCO

(1) Transfer and exposure pathways (human exposure)

B Pathways were set based on IAEA Safety Standards and domestic examples (See Attachment VI “Transfer and exposure pathways not
subject to assessment” for how the pathways were selected)
%% The impact of external exposure is expected to be minimal as the concentration of radioactive materials will be diluted and then
discharged. As such, only y ray levels were assessed. (pathways for *)

Pathway® “External exposure from

Pathway@ "External exposure the fishing net {on board, on land)

N from the beach sand (on land)
Pathway@ External exposure from
the body of the ship (on board) E Transfers to the sand Transfers to the £
beaches fishing net

Radioactive materials scattered in the sea water
. L . 2

E Water sprays - Pathway@ “External Pathway® Internal Pathway® Exposure

& Transfers to the body of the ship h

Pathway@ “External exposure from the -

Transfers to
sea surface (on board)

seafood

— exposure underwater exposure from from ingesting
Pathway (@ Internal exposure from when swimming drinking seawater seafood
inhaling sprays of seawater (on land)

3 Exposure was assessed assuming that 10% of the

(2) Transfer and exposure pathways (plants and animals) tritium ingested via seafood is organically bound
tritium (OBT).

Pathway@External exposure from marine sediment Pathway@Internal exposure

' Transfers to the marine T e J
Pathway@ External exposure sediment body
L *

from the radioactive materials : . .
contained in seawater C Radioactive materials scattered
in the sea water

10
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Remain the original

Dose assessment for representative individuals T=PCO

External exposure (Pathway O~ ®)

B Exposure due to radiation from the sea when moving by boat or working at sea
(Pathway @ and ®)

Amount of exposure = Effective dose equivalent coefficient x Concentration of radioactive materials
in the seawater
B Exposure due to radiation from the radioactive materials that have moved to the body of the
ship or sand beaches from seawater (pathways2, @ and ®)
Amount of exposure = Effective dose equivalent coefficient X Transfer coefficient X Concentration of
radioactive materials in the seawater

+ The effective dose equivalent coefficient that indicates the amount of radiation a person is
exposed to from a 1 Bg/L concentration of radioactive material specified in the Handbook
on Environmental Impact Assessment for Decommissioning Work™! was used here

+  The transfer coefficient that describes how much radioactive material transfers from the
1Bq/L concentration of radioactive material in the seawater to the body of the ship or sand
beaches was mostly taken from the designated application for reprocessing businesses
(Japan Nuclear Fuel Limited,1989)*2. The sand beach transfer coefficient specified in the old
Nuclear Safety Commission guidelines*® was used here.

*1 "Survey on Environmental Impact Assessment Technology for Decommissioning of Commercial Reactors - Survey on Environmental Impact
Assessment Parameters (FY2006 Survey Commissioned by Ministry of Economy, Trade and Industry) Appendix: Handbook on Environmental Impact
Assessment for Decommissioning Work, Central Research Institute of Electric Power Industry

*2 "Application for designation of the Rokkasho Reprocessing Plant as a reprocessing business”, Japan Nuclear Fuel Limited
*3 "Dose assessment for the general publicin the safety assessment of light water reactor facilities for power generation” , Nuclear Safety Commission

13
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Remain the original

Dose assessment for representative individuals T=PCO
Internal exposure (Pathway®@® )

Amount of exposure= Effective dose coefficient X ingestion rate

B The rate at which a person ingests water when they accidentally drink seawater while swimming was set at 0.2 L/hour (Pathway®))

B The rate at which water sprays due to waves are inhaled at the beach was calculated using the formula below (Pathway @)

Ingestion rate = Concentration of radioactive materials in the seawater x breathing rate x
concentration of water sprays in the air —~ seawater density

*  The coefficient set out in the guidelines of the former Nuclear Safety Commission (NSC) is used for the breathing rate

*  The coefficient set out in TECDOC-17597 is used for the concentration of water sprays in the air

B Ingestion rate regarding ingestion of seafood (Pathway @)

Ingestion rate= Concentration of radioactive materials in seawater x concentration coefficient x
amount of seafood ingested annually

*  The effective dose coefficient set out in IAEA GSR Part 33 is used in calculations

*  The concentration coefficient set out for fish, invertebrates (excluding squid and octopi), and seaweed in IAEA TRS No.422* is used in
calculations

*  Dilution at the seafood market and attenuation of various radioactive materials from collection to ingestion is not considered

+  Seafood is classified into the categories of fish, invertebrates (including shrimp, crab, squid and octopi), and seafood in calculating the
ingestion rate of seafood

*1 Nuclear Safety Commission, "Dose Assessment for the General Public in Commercial Light-water Reactor Facilities Safety Review”

*2 |IAEA-TECDOC-1759, "Determining the Suitability of Materials for Disposal at Sea under the London Convention 1972 and London Protocol 1996: A Radiological
Assessment Procedure”

*3 |AEA Safety Standards Series No. GSR Part 3, "Radiation Protection and Safety of Radiation Sources: International Basic Safety Standards”

*4 |AEA Technical Report Series No.422, “Sediment Distribution Coefficients and Concentration Factors for Biota in the Marine Environment” 1 4
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Remain the original

Dose assessment for representative individuals T=PCO

Assessment standard (sum of external and internal exposure)
B The result was compared with TmSv/year, the dose limit for the general public

B February 2022, the NRA issued opinions regarding its approach to and criteria for
confirming the results of radiological impact assessments. In it they stated that
the value of 0.05 mSv per year (50 pSv per year) can be considered equivalent to
the dose constraint in the IAEA Safety Standards. In light of this, the value of 0.05
mSv per year as the dose constraint will be used in this assessment

Expanding on descriptions: Assessment of the transfer and accumulation of nuclides other than tritium
(Chapter 4)
B  Evaluated with the upper limit of the amount of tritium discharged annually (22 trillion Bq).
B |t was confirmed in dispersion simulation over a 7-year period that fluctuations in advection and dispersion at sea
across the years are small.
®  Transfer and concentration of radioactive materials that in reality would take time are assumed to immediately reach
their equilibrium.
~ This assessment, despite it being a one-year exposure assessment, assumes that the radioactive materials have

already accumulated in the environment from discharge over a long period of time. Therefore, it is unlikely that
actual dose exposure will exceed the results of this assessment at any point during the discharge period.
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Human exposure assessment results (construction stage)

Updated

T=PCO

® 1/500,000 to 1/50,000 of the dose limit for the general public (1 mSv/year) and
1/25,000 to 1/2,500 of the dose target for Japanese nuclear power plants which is

equivalent to the dose constraint (0.05 mSv/year)
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(Note) This figure shows results for adults only These are figures for adults only. This assessment assumed that nuclides that had never
heen detected before existed at the lower limit of detection. These are present results and may be updated according to future
discussions and internal and external reviews.
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Updated

Review of assessment for potential exposure T=PCO

B The assessment on potential exposure has also been further declined due to
the revision of the source term.

B The assessment results remain small compared to the 5 mSv which is standard
at the time of the accident.

Evaluation Procedure Design stage report This Report

Scenario selection Case 1: Pipe rupture causes spillage of ~ Case 1: Pipe rupture causes spillage of
500m? per day for 20 days 500m? per day for 20 days
Case 2 : Tank damage causes spillage of  Case 2 : Tank damage causes spillage of
30,000m? in one day 30,000m? in one day
Source term Source term based on actual Source term based on actual
measurements measurements
Migration, exposure Same as normal exposure Same as normal exposure
pathways
Representative Person Exposure at sandy beach assessment Exposure at sandy beach assessment
point during normal life, internal point during normal life, internal
exposure also considered exposure also considered
Assessment Results Case 1 7/E-04 to 6E-03mSv Case 1 2E-04 mSv
Case 2 4E-02 to 3E-0TmSv Case 2 7E-03 to 1E-02mSv
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