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No.3 | TIO 1-3-1, 2-3-1 3-3-1 4-3-1
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# 7-1-1  JCAC K OEWNIH FERAERE O TR —E (TAEAMFEE=% 1 /7 ry =7 MIfHRDH 1L0)
ek K Fl Sy AT S Ht A M-101 M-102 M-103 M-104 T-D1
JCAC 0. 984 1.26 1.02 0.176 0. 227
FP 0. 959 1.27 1.07 0.210 —
KAKEN 0.97 — — — 0.18
o KANSO — 1.18 1.11 — —
KEEA — - — 0. 205 —
MERI 0. 90 1.1 1.0 0.21 0.25
TPT — — — — 0. 17
JCAC 0.00112 0. 00109 0. 00098 0. 000626 0. 000578
FP 0. 0007 0. 0012 0.0011 0. 0008 —
903y KANSO 0.0010 0.0014 0.0010 0. 00094 0. 00085
KEEA 0. 00109 0.00143 0. 00107 0. 00084 0. 00080
TPT — — — — 0. 0011
K JCAC <0.00085 <0.00083 <0.0011 <0. 00089 <0.00083
(Ba/L) FP ND ND ND ND —
KANSO — ND — — —
3Cg KEEA — — <0. 00079 <0. 00080 —
MERT ND ND ND ND ND
TPT — — — — ND
TRK ND — — — ND
JCAC 0. 0202 0. 0244 0. 0261 0.0167 0. 00890
FP 0. 0221 0. 0257 0.0233 0. 0151 —
KANSO — 0. 0234 — — —
BCg KEEA — — 0. 0229 0. 0257 —
MERT 0. 020 0. 025 0. 025 0.017 0. 0079
TPT — — — — 0. 00783
TRK 0.0166 - — — 0. 00743
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X INDJ IAMHTHD Z L ammT,
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JCAC <0. 87 <0. 66 <0.78
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TPT ND ND ND
TRK ND ND ND
JCAC 36.9 5.58 28. 6
. FP 32.0 5. 40 —
E 1 TPT 32.3 5.93 24.9
(Bq/kg—dry) TRK 32.51 5. 845 27.56
JCAC 0. 00646 0. 00379 0. 00873
2%py | FP 0. 0049 0. 0062 —
JAEA — — 0.0101
JCAC 0. 338 0. 301 0.531
239:240py | FP 0. 408 0. 350 —
JAEA — — 0. 562

KA AT RS A O AT R
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X X K K X X ¥

FP: 1@ 55
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MERT: 222 A [ AR AL W) BR L TR T
TPT: g U —F 7 ) uo—RREHt
TRK: HALR LB AR RNt

JAEA: [ENZAFFEBASIE N B A1 )W 22 BA S8 1%

_20_

IABA ~DOEEEZFDOEFHHFH L T\ 5,




# 7-2-1 JCAC K ONEWNHT EhutkBE o/ Arks i —&
(INFABREEE=HX U vV anRL— g 2485 ILC)

Faw sl KrE | b SEhiA%ES | E-S15 T-0-1A T-3 M-E1 M-E3
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KAKEN — e e _ _
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KANSO — — — 0. 055 _
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] QOSI. * o _ o .
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1291 i\( _ _ _ _
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%Co PAG — — — —
16Ry | JCAC e — — — —
1258b * _ _ _ _
134CS * . _ — _
137CS * . _ _ _

MBS ESERSE D OMTHRE SR 1T. TARA ~OHEMEAEFOEFLH L T 5,
SOTRGAME [—1 TR LT,
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#£8 T HIERORMEHEEL L
wOE N7 - PIETTIE KGR B BEE L~
TR - Ry T L— 3 VHIE *H 0.1 Bg/L
134,
C
137Cz 0. 001 Bqg/L
AMPIEE: .
TN~ = DSERRHEHT K D v #R AL ®Ru 1.2 Ba/L
3 7 haARY—
ik 125G}, 0.5 Bg/L
%Co 0.3 Ba/L
7%, ICPEESHT 2T 0.01 Bq/L
UL, H A7 o — B RREHRCER |
SR F L— 3 VRl St 0001 Ba/L
105°CREMEZ . 250 pmflBEDSDW31F, | PCs
TN~ =0 DR K D v RAAY| PCs 1 Ba/kgiz 1
7 b AR — v A R
H#E+ —
- e Pu
RO, 50T Ls ke & o "
(LE5H7, aiAy kA kY — — 0.02 Ba/kgitz L:
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: H-3

Method:

Sample water was distilled after addition of KMnO, and Na,O,. Distilled water applied electrolytic enrichement of H-3. After H-3 enrichment, sample water was distilled again. 50 mL of distilled
water was mixed with 50mL of scintillator for measurement.

Detection system (including type of calibration applied):

Aloka Co., Ltd. LSC-LB7(Quenching correction curve by H-3 STD with different ratio of water and scintillator)

Nuclear data used (e.g., half-life):

Half-life : 12.32 year

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.984 1.26 1.02 0.176 0.227
Uncertainty (k=1) (Bq/L) 0.050 0.061 0.052 0.023 0.024
Detection limit (Bq/L): 0.063 0.062 0.062 0.064 0.063
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 3.00 2.52 2.92 12.6 9.92
Uncertainty component associated with detector 2.88 2.88 2.88 2.88 2.88
efficiency
Uncertainty component associated with weighing 0 0 0 0 0
Any other uncertainty component (Electrolytic 3.00 3.00 3.00 3.00 3.00
enrichment, Variation in LSC)
Relative combined standard uncertainty (k=1) 5.13 4.86 5.08 13.3 10.8
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide:

Method:

Precipitation of carbonate was produced from eluate.Precipitation of carbonate was dissolved with hydrochloric acid and removed calcium by ion-exchanged resins. The eluate was preformed
evaporation to dryness and residue was dissolved in water. Y-90 was removed in scavenging. Two weeks later,Y-90 co-precipitated with Fe(OH); was filtered using filter paper(milking). The

precipitate on the filter paper was dried and used directly for measurement of B-ray activity.

Detection system (including type of calibration applied):

Aloka:LBC-4211 Low background B-ray counter (by Y-90 of known activity co-precipitated with Fe(OH);)

Detection Efficiency:63.792%

Nuclear data used (e.g., half-life):

Half life: Sr-90 29.12y, Y-90 64.0 h

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L
M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.00112 0.00109 0.00098 0.000626 0.000578
Uncertainty (k=1) (Bq/L) 0.00016 0.00016 0.00015 0.00013 0.00012
Detection limit (Bg/L): 0.00031 0.00031 0.00032 0.00031 0.00032
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
13.1 13.4 14.6 20 20.7
Uncertainty component associated with detector
. 1.76 1.76 1.76 1.76 1.76
efficiency
Uncertainty component associated with chemical yield
d . 3.7 3.7 3.7 3.7 3.7
etermination
Uncertainty component associated with weighing
1.65 1.65 1.65 1.65 1.65
component associated with preparation of measurement 27 57 27 27 27
samples)
Relative combined standard uncertainty (k=1) 14.1 14.4 15.5 20.7 21.3
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TIAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

Chemical separation by AMP followed by gamma-ray spectrometry.

Detection system (including type of calibration applied):

P-type coaxial (relative efficiency 31%)
calibration with multi-gamma source

Nuclear data used (e.g., half-life):

Evaluated Nuclear Structure Data File, NNDC, Brookhaven (2019.8) : 2.07y , 795.9keV , 85.5%

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) <DL <DL <DL <DL <DL
Uncertainty (k=1) (Bq/L)
Detection limit (Bg/L): 0.00085 0.00083 0.0011 0.00089 0.00083
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
Uncertainty component associated with detector efficiency
Uncertainty component associated with emission
probability
Uncertainty component associated with weighing
Any other uncertainty component (please specify)
Relative combined standard uncertainty (k=1)

0.0 0.0 0.0 0.0 0.0
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TIAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

Chemical separation by AMP followed by gamma-ray spectrometry.

Detection system (including type of calibration applied):

P-type coaxial (relative efficiency 31%)
calibration with multi-gamma source

Nuclear data used (e.g., half-life):

Evaluated Nuclear Structure Data File, NNDC, Brookhaven (2019.8) : 30.08y , 661.7keV , 85.1%

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L
M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.0202 0.0244 0.0261 0.0167 0.00890
Uncertainty (k=1) (Bq/L) 0.00107 0.00127 0.00136 0.000893 0.000516
Detection limit (Bq/L): 0.00056 0.00056 0.00060 0.00060 0.00055
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
1.78 1.58 1.54 2.03 2.99
Uncertainty component associated with detector efficiency
3.00 3.00 3.00 3.00 3.00
Uncertainty component associated with emission
o 2.68 2.68 2.68 2.68 2.68
probability
Uncertainty component associated with weighing
0.350 0.350 0.350 0.350 0.350
Any other uncertainty component (please specif’
yomert ¥ component (please specify) 2.89 2.89 2.89 2.89 2.89
Relative combined standard uncertainty (k=1)
5.3 5.2 5.2 5.4 5.8
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Nuclide: H-3

TAEA ILC 2023 (ALPS)

Method:

Sample water was distilled after addition of KMnO, and Na,O,. Distilled water applied electrolytic enrichement of H-3. After H-3 enrichment, sample water was distilled again. 50 mL of distilled
water was mixed with 50mL of scintillator for measurement.

Detection system (including type of calibration applied):

Aloka Co., Ltd. LSC-LBS, Aloka Co., Ltd. LSC-LB7(Quenching correction curve by H-3 STD with different ratio of water and scintillator)

Nuclear data used (e.g., half-life):

Half-life : 12.32 year

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

E-S15 T-0-1A T-3 M-E1 M-E3
Activity concentration (Bq/L) 0.0828 0.0548
Uncertainty (k=1) (Bq/L) 0.018 0.010
Detection limit (Bg/L): 0.053 0.030
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 21.4 18.4
Uncertainty component associated with detector 2.88 2.88
efficiency
Uncertainty component associated with weighing 0 0
Any other uncertainty component (Electrolytic 3.00 3.00
enrichment, Variation in LSC)
Relative combined standard uncertainty (k=1) 21.8 18.9
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TIAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-134

Method:

Direct gamma-counting of the sediment sample (Cylindrical)

Detection system (including type of calibration applied):

P-type coaxial (relative efficiency 31%) calibration with multi-gamma source

Nuclear data used (e.g., half-life and emission probabilities):

Evaluated Nuclear Structure Data File, NNDC,Brookhaven (2019.8): 2.07y , 795.9keV , 85.5%

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) <DL <DL <DL
Uncertainty (k=1) (Bq/kg d.w.)
Detection limit (Bq/kg d.w.) 0.87 0.66 0.78

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate
Uncertainty component associated with detector
efficiency
Uncertainty component associated with emission
probability
Uncertainty component associated with weighing
Any other uncertainty component (please specify)
Relative combined standard uncertainty (k=1) 0.0 0.0 0.0
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TAEA ILC 2023 (NA3/38)

Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-137

Method:

Direct gamma-counting of the sediment sample (Cylindrical)

Detection system (including type of calibration applied):

P-type coaxial (relative efficiency 31%) calibration with multi-gamma source

Nuclear data used (e.g., half-life and emission probabilities):

Evaluated Nuclear Structure Data File, NNDC,Brookhaven (2019.8): 30.08y , 661.7keV , 85.1%

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 36.9 5.58 28.6
Uncertainty (k=1) (Bq/kg d.w.) 1.9 0.34 1.5
Detection limit (Bq/kg d.w.) 0.53 0.40 0.48

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate 1.15 3.39 1.33
Uncertainty component associated with detector 3.00 3.00 3.00
efficiency
Uncertainty component associated with emission 2.68 2.68 2.68
probability
Uncertainty component associated with weighing 0.350 0.350 0.350
Any other uncertainty component (please specify) 2.89 2.89 2.89
Relative combined standard uncertainty (k=1) 5.1 6.0 5.1
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TAEA ILC 2023 (NA3/38)

Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide:

Pu-238

Method:

Sediment samples were leached with nitric acid. Plutonium were separated with anion exchange resin column. Purified plutonium was
electrodeposited on a stainless steel disc for alpha spectrometry.

Detection system (including type of calibration applied):

Si semiconductor detector was used for plutonium measurement. (The calibration was carried out using NIST traceable Pu-242 tracer.)

Nuclear data used (e.g., half-life and emission probabilities):

Pu-238:87.7y

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bgq/kg d.w.) 0.00646 0.00379 0.00873
Uncertainty (k=1) (Bq/kg d.w.) 0.0016 0.0012 0.0015
Detection limit (Bq/kg d.w.) 0.0045 0.0036 0.0030
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
25.3 31.8 17.7
Uncertainty component associated with activity of yield
tracer (if used) L v L
Uncertainty component associated with net count rate of
. . 0 0 0
yield tracer (if used)
Uncertainty component associated with weighing
0.0445 0.0445 0.0445

Any other uncertainty component (please specify)

0.382 (concerning tracer)

0.382 (concerning tracer)

0.382 (concerning tracer)

Relative combined standard uncertainty (k=1)

253

31.8

17.7
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TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Pu-239,240

Method:

Sediment samples were leached with nitric acid. Plutonium were separated with anion exchange resin column. Purified plutonium was
electrodeposited on a stainless steel disc for alpha spectrometry.

Detection system (including type of calibration applied):

Si semiconductor detector was used for plutonium measurement. (The calibration was carried out using NIST traceable Pu-242 tracer.)

Nuclear data used (e.g., half-life and emission probabilities):

Pu-239:2.413e+4 y Pu-240:6.570e+3 y

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bgq/kg d.w.) 0.338 0.301 0.531
Uncertainty (k=1) (Bq/kg d.w.) 0.013 0.010 0.015
Detection limit (Bq/kg d.w.) 0.0045 0.0024 0.0037
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
3.86 3.35 2.83
Uncertainty component associated with activity of yield
tracer (if used) L v L
Uncertainty component associated with net count rate of
. . 0 0 0
yield tracer (if used)
Uncertainty component associated with weighing
0.0445 0.0445 0.0445
Any other uncertainty component (please specify) . . .
0.382 (concerning tracer) |0.382 (concerning tracer) [0.382 (concerning tracer)
Relative combined standard uncertainty (k=1)
39 3.4 2.9
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1. HE%

1F JERAWEIS CHER L 72 12 DU T, TAEA EFHED || RIE Sz FiEICHE-
T, MELORTLEL, 438I% 2 320 Lz, ek, 1E3EIT TAEA 8P, R+ JI 8L

FFHEENLHEVO L & JCAC MmN T L7,

2. FEhiFik
(1) FEHErFH
W ORI, Z3ENE 2023 42 10 H 20 H~31 HIZHE L7,
AL, 3 BIEITAR D HRRZ R 2-1 177,

F2-1 APALEE, EI%E OIS H R

A 20234104
H 20 21 22 23 24 25 26 27 28 29 30 31
el & | + | 8 | A | x| kx| x| &« | + | 8] 8] %
e e —
1758 | | | |
EEEUHLS F-P0O4 : : : :
[ [ [ [
————
T-S4 ‘ ‘ ‘
(2) BIALEE TR
HTALER 21T > T 50BN S OV M SE b BA 2 & 3% 2-2 1R T,
WEIE H30BHE . [ 2-1 (R FHEICHE > T BTLEL, 4981 % 90 L. SRR

e EEBe AT R & L7z,
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# 2-2 MIE B OS2 g & 50T S ik B 4k
-~ B AT S h i BE 4K
B A = B —
CsHHTH Pusr A v BRI E
INEAMRVEE =X ) v 77 ay =7 MR BDILC
T-S3 7. 3kg-wet 8 6
T-S8 7. 3kg—wet 7 6
F-P04 6. 8kg—wet 8 6
TAEARRBEE =&Y v anR L —> g VIR DILC
T-1 13. 6kg—wet 6
T-S4 7. 6kg-wet 6

X TTARA BB =XV v 7 aniRlb—3 g Uik d ILC) OIFEESITIZOWTIL, AELEDS

DO EFEFPICE TR0,
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4 2-1 i ERUBORITLEE, 3 HI% O FIH
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(3) Bt D E

A AL T-S3, T-S8, F-P04, T-1 KU T-S4 O 50k 43E o FIE% X

N 2-3, 2-4, 2-5 KK 2-6 121,

B D BN R B r sk Nt D Z 55 3% J1S6 B A Vo, 7e ks,

T-11E2ELY 6 FT 5720, T CTH 5 2nd sprit @ 180g % 6 fHD £ —

J1— (a~f) 1254y L, 3rd sprit @ 6 ik (A~F) I2HbHET-,
SEILTZRRNT, ke — N2 W T, T-S3 L OVF-P04 1% 9 RO&E#, T-S8

10 KDOFHm, T-1156 KADORFE, T-S4 1L T RKDOFEHIIB LT,

"

initial #2400 g

Istsplit 1/2 #91200 g

2nd split 1/4 #9600 g

3rd split 1/8 #9300 g

Ath split 1/16 #9150 g

IKDHEERICED S

2-2 [T1-S3] ¥ +50k 0 25K O FIE
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T-S8

| initial #3200 ¢ |

\1stsp|it 1/2 #1600 gl

| 2nd split 1/4 %9800 g |

| 3rdsplit 1/8 #7400 g |

| 4th split 116 #9200 g |

| 10ADREIED D |

X 2-3  [T-S8] I -3t 58| o FE

F-PO4

initial #4200 g

Istsplit 1/2 #2100 g

2nd split 1/4 #91040 g

3rd split 1/8 #9520 g

Ath split 1/16 #9260 g

4-------

X 2-4  [F-P04] ¥FIE 530k 538D FE
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initial #1720 ¢

Istsplit [1/2 #9360 g

2nd split 1/4 #9180 g

3rd split | 1/8 #9190 ¢

split #9930 g

X 2-5  [T-1] Wi Bk 53 E O FIE

initial #92400 g

Istsplit 1/2 #91200 g

2nd split 1/4 #1600 g B

3rd split 1/8 #9300 g B

¢-—-—-—-—-—-—-———-

IRDREKIZED D

4 2-6  [T-S4] ¥ 3B D 53 E D FIH
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3. FEhifE R
(1) e OFEE
WIS TR O RTALER | 2y BISEICAR 5T — 2 1%, #IR 2 2 10 #k 3-1, & 3-2,
7% 3-3, F 3-4 KO 3-5 1T~ T,
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=4 al T A - f2 N =5 N AL =
# 3-1  [T-S3] TAEA & DFRERFTIA] FLE T I 6% 2 Vi AL EE 5y 1% Frdsk
Sample No. T-S3
tray No. 501 502
B tray (g) total 1257.7 1256.5
Initial
tray+ sample (g) 5026.1 47513
sample (g) 7263.2 3768.4 3494.8
. tray+ sample (g) total 4288.2 4073.2
1st weight
sample (g) 5847.2 3030.5 2816.7
. |tray+ sample (g) total 4292.5 4077.1
Dry 2nd weight
(at 105 °C) sample (g) 5855.4 3034.8 2820.6
Ist-2nd [decrease(g) -8.20
Ist-2nd |decrease(%) -0.14
water content (%) 194
tray No. 503
tray (g) total 629.5
>2mm
tray+ sample (g) 643.8
size sample (g) 143 14.3
fractionation tray No. 504
tr total 1091.0
<o [T (2
tray+ sample (g) 6924.0
sample (g) 5833.0 5833.0
tray No. 505
tray (g) total 650.3
>250 um
tray+ sample (g) 4072.9
size sample (g) 3422.6 3422.6
fractionation tray No. 506
t total 1079.8
= 250 pm ey (&)
tray+ sample (g) 3491.5
sample (g) 2411.7 2411.7
A
tray No. 507 508
t 678.6 713.9
Ist split 172 y (&)
tray+ sample (g) 1889.8 1912.4
sample (g) 1211.2 1198.5
)
tray No. 509 510 511 512
. tray (g) 642.2 626.6 634.3 636.6
2nd split 1/4
tray+ sample (g) 1246.5 1233.1 1237.6 1231.2
sample (g) 604.3 606.5 603.3 594.6
JR | P — L I\ \
tray No. 513 514 515 516 517 518 519 520
‘ tray (g) 668.1 642.4 646.3 639.0 653.1 646.8 638.4 633.4
3rd split 1/8
tray+ sample (g) 971.2 943.5 948.2 9432 953.8 949.0 938.0 928.2
sample (g) 303.1 301.1 301.9 304.2 300.7 302.2 299.6 294.8
Y E—
tray No. 521 522
tray (g 644.7 660.3
4th split 1/16 2 (&)
tray+ sample (g) \ 4 \ 4 v \ 4 \ 4 \ 4 794.9 809.7 v
sample (g) 303.1 301.1 301.9 304.2 300.7 302.2 150.2 1494 294.8
TAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 [IAEA ILC2023 TAEA ILC2023
Bottle Name Sediment Sedi Sedi Sedi Sedi Sediment Sediment Sediment Sediment
T-S3 Bottle A |T-S3 Bottle B [T-S3 Bottle C [T-S3 Bottle D [T-S3 Bottle E |T-S3 Bottle F |T-S3 Bottle G |T-S3 Bottle H T-S3 Bottle I
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2L ES T WTAS 7 Z. Y = N
#%3-2  [1-S8] TAEA & DORABRFTIH LM AR 2 K L ATALEE, 0% Rk
Sample No. T-S8
tray No. 201 202
B tray (g) total 1234.6 1254.5
Initial
tray+ sample (g) 5074.3 4747.1
sample (g) 7332.3 3839.7 3492.6
tray+ sample (g) total 40443 3758.0
1st weight
sample (g) 5313.2 2809.7 2503.5
. |tray+ sample (g) total 4043.8 3757.0
Dry 2nd weight
(at 105 °C) sample (g) 5311.7 2809.2 2502.5
Ist-2nd |decrease(g) 1.50
Ist-2nd |[decrease(%) 0.03
water content (%) 27.6
tray No. 203
tray (g) total 451.2
>2mm
tray+ sample (g) 476.8
size sample (g) 25.6 25.6
fractionation tray No. 204
tray (g) total 1068.6
< 2mm
tray+ sample (g) 6358.4
sample (g) 5289.8 5289.8
tray No. 205
tray (g) total 643.8
>250 pm
tray+ sample (g) 2731.7
size sample (g) 2087.9 2087.9
fractionation tray No. 206
t total 707.5
< 250um ®
tray+ sample (g) 3911.9
sample (g) 3204.4 3204.4
A
tray No. 207 208
tray (g 644.7 658.4
1st split 12 2 ®
tray+ sample (g) 2253.0 22559
sample (g) 1608.3 1597.5
JR | I\
tray No. 209 210 211 212
. tray (g) 4532 4515 456.8 390.7
2nd split 1/4
tray+ sample (g) 1261.8 1250.9 1258.1 1187.2
sample (g) 808.6 799.4 801.3 796.5
tray No. 213 214 215 216 217 218 219 220
. tray (g) 4283 447.4 4342 452.6 407.5 439.7 454.8 432.6
3rd split 18
tray+ sample (g) 831.8 851.5 8354 850.4 809.8 838.0 854.9 828.4
sample (g) 403.5 404.1 401.2 397.8 402.3 398.3 400.1 395.8
p— p—
tray No. 221 222 223 224
' tray () 452.6 459.9 4353 4317
4th split 1/16
tray+ sample (g) v v v v v 653.0 657.5 635.8 631.1 v
sample (g) 403.5 404.1 401.2 397.8 402.3 200.4 197.6 200.5 199.4 395.8
TAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 [IAEA ILC2023 [IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023
Bottle Name Sediment di di di di Sediment Sediment Sediment Sediment Sediment
T-S8 Bottle A |T-S8 Bottle B |T-S8 Bottle C [T-S8 Bottle D [T-S8 Bottle E |T-S8 Bottle F | T-S8 Bottle G |T-S8 Bottle H [T-S8Bottle I |T-S3 Bottle J
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% 3-3

[F-P04] TAEA &

A ERPIT ] L

P AR % i L ATAL B

Sy RIS

Sample No. F-P04
tray No. 301 302
B tray (g) total 1246.3 1250.5
Initial
tray+ sample (g) 4571.1 4753.6
sample (g) 6827.9 33248 3503.1
tray+ sample (g) total 3640.9 3833.5
1st weight
sample (g) 4977.6 2394.6 2583.0
. |tray+ sample (g) total 3640.1 3833.1
Dry 2nd weight
(at 105 °C) sample (g) 4976.4 2393.8 2582.6
Ist-2nd |decrease(g) 1.20
Ist-2nd |[decrease(%) 0.02
water content (%) 27.1
tray No. 303
tray (g) total 629.5
>2mm
tray+ sample (g) 7242
size sample (g) 94.7 94.7
fractionation tray No. 304
tray (g) total 1088.7
< 2mm
tray+ sample (g) 5970.3
sample (g) 4881.6 4881.6
tray No. 305
tray (g) total 650.3
>250 pm
tray+ sample (g) 13734
size sample (g) 723.1 723.1
fractionation tray No. 306
[t total 1081.7
< 250 um 12y ()
tray+ sample (g) 5240.9
sample (g) 4159.2 4159.2
A
tray No. 307 308
tray (g 678.6 713.9
1st split 12 2 ®
tray+ sample (g) 27709 2779.5
sample (g) 2092.3 2065.6
)
tray No. 309 310 311 312
. tray (g) 642.2 626.6 634.3 636.6
2nd split 1/4
tray+ sample (g) 1689.5 1670.4 1675.1 1660.0
sample (g) 1047.3 1043.8 1040.8 1023.4
JR | P _ I I\ \
tray No. 313 314 315 316 317 318 319 320
. tray (g) 668.1 642.4 646.3 639.0 653.1 646.8 638.4 633.4
3rd split 18
tray+ sample (g) 1188.4 1168.5 1166.7 1161.4 1175.4 11643 1151.5 114322
sample (g) 520.3 526.1 520.4 522.4 522.3 517.5 513.1 509.8
D —
tray No. 321 322
tray (g 644.7 660.3
4th split 1/16 (@
tray+ sample (g) v v v v v v 901.1 916.6 v
sample (g) 520.3 526.1 520.4 522.4 522.3 517.5 256.4 256.3 509.8
TAEA ILC2023 |TAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 [IAEA ILC2023 TAEA 1LC2023
Bottle Name Sediment di di di di Sediment Sediment Sediment Sediment
F-P04 Bottle A |F-P04 Bottle B |F-P04 Bottle C |F-P04 Bottle D |F-P04 Bottle E |F-P04 Bottle F [F-P04 Bottle G |F-P04 Bottle H F-P04 Bottle 1
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7234 [T-1] TAEA & OFRERFTH LR AT IC 4R 2 ) L RTALER /08| SR 506k

Sample No. T-1
tray No. 401 402 403 404
nital tray () total 774.4 780.3 767.9 773.8
nitial
tray+ sample (g) 4314.8 3972.1 4302.3 4131.9
sample (g) 13624.7 3540.4 3191.8 3534.4 3358.1
tray+ sample (g) total 3587.0 3340.6 3603.2 3498.7
Ist weight
sample (g) 10933.1 2812.6 2560.3 2835.3 2724.9
 |ray+ sample (g) total 3586.6 3340.1 3602.6 3498.3
Dry 2nd weight
(at 105 °C) sample (g) 10931.2 2812.2 2559.8 2834.7 2724.5
Ist-2nd |decrease(g) 1.90
Ist-2nd [decrease(%) 0.02
water content (%) 19.8
tray No. 405
tray (g) total 433.0
>2mm
tray+ sample (g) 482.6
size sample (g) 49.6 49.6
fractionation tray No. 406 421
tray (g) total 1082.0 1095.1
< 2mm
tray+ sample (g) 6190.4 6827.1
sample (g) 10840.4 5108.4 5732.0
tray No. 407 422
tray (g) total 1061.9 1087.0
>250 pm
tray+ sample (g) 6301.3 5953.6
size sample (g) 10106.0 5239.4 4866.6
fractionation tray No. 408
t total 695.2
< 250pm ry (8) o
tray+ sample (g) 1422.1
sample (g) 726.9 726.9
I\
tray No. 409 410
tray (g) 649.7 663.5
1st split 12
tray+ sample (g) 1016.0 1022.5
sample (g) 366.3 359.0
X |
tray No. 411 412 413 414
) tray () 453.6 452.7 450.0 445.5
2nd split 1/4
tray+ sample (g) 638.8 633.6 631.1 622.7
sample (g) 185.2 180.9 181.1 177.2
| X I\ I
[ ]
tray No. 415 416 417 418 419 420 beaker 1 beaker 2 beaker 3 beaker 4 | beaker 5 | beaker 6
s G 441.5 4438 446.3 445.0 4223 4459 102.2 103.2 100.0 105.8 103.0 98.6
rd split
tray+ sample () 534.0 535.7 537.4 533.6 514.0 534.9 131.4 132.8 129.3 135.0 132.1 1289
sample (g) 92.5 91.9 91.1 88.6 91.7 89.0 29.2 29.6 29.3 29.2 29.1 30.3
e
tray No.
tray (g]
4th split 1/16 ey (&)
tray+ sample (g) v 4 ! v
sample (g) 121.7 121.5 120.4 117.8 120.8 119.3
Bottie N [SAdt,A ”"sz ]SA:A ""CZOZS 'SA:A |1_::‘2023 [S/:dt:\me[:fﬂm ]S’:;A meun_‘czozs 'S*::fr;fzm Addedto  |Addedto  [Addedto  |Addedto  |Addedto  [Addedto
ottle Name edimen ediment ediment
T-1Bottle A |T-1Bottle B |T-IBottleC  |T-1BottleD |T-1Bottle B |T-1Bottle |17 BowleA |T-1Bowle B IT-IBottle € T-1Bottle D T-1Bottle £ T-1 Bottle F
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2P ES T WTAS - f. 2. U o N
# 3-5  [T-S4] TAEA & DFRERFTIA] FLE T I 4R 2 Vi Rl B 5y 1% ok
Sample No. T-S4
tray No. 101 102
B tray (g) total 1254.5 1256.0
Initial
tray+ sample (g) 5002.2 5131.6
sample (g) 7623.3 3747.7 3875.6
tray+ sample (g) total 4181.2 4273.1
1st weight
sample (g) 5943.8 2926.7 3017.1
. |tray+ sample (g) total 4181.3 42739
Dry 2nd weight
(at 105 °C) sample (g) 5944.7 2926.8 30179
Ist-2nd |decrease(g) -0.90
Ist-2nd |[decrease(%) -0.02
water content (%) 22.0
tray No. 105
tray (g) total 433.0
>2mm
tray+ sample (g) 4945
size sample (g) 61.5 61.5
fractionation tray No. 106
tray (g) total 1095.7
< 2mm
tray+ sample (g) 6963.6
sample (g) 5867.9 5867.9
tray No. 107
tray (g) total 672.8
>250 pm
tray+ sample (g) 4093.5
size sample (g) 3420.7 3420.7
fractionation tray No. 108
tray (g) total 695.2
< 250 um
tray+ sample (g) 3148.9
sample (g) 2453.7 2453.7
A
tray No. 109 110
) tray (g) 649.7 663.5
Ist split 12
tray+ sample (g) 1894.8 1870.4
sample (g) 1245.1 1206.9
JE | —
tray No. 111 112 113 114
_ tray (g) 453.6 452.7 450.0 4455
2nd split 1/4
tray+ sample (g) 1086.6 1064.1 1056.6 1044.6
sample (g) 633.0 6114 606.6 599.1
tray No. 115 116 117 118 119 120
. tray (g) 4415 443.8 446.3 445.0 4223 4459
3rd split 1/8
tray+ sample (g) 761.3 755.8 753.5 747.8 726.1 747.7
sample (g) 319.8 312.0 307.2 302.8 303.8 301.8
tray No.
1
4th split 1/16 =y ®
tray+ sample (g) v A4 v v \ 4 A4
sample (g) 319.8 312.0 307.2 302.8 303.8 301.8 599.1
TAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 (IAEA ILC2023 [IAEA ILC2023
Bottle Name Sediment i i di di Sediment Sediment
T-S4 Bottle A |[T-S4 Bottle B |T-S4 Bottle C  |T-S4 Bottle D |T-S4 Bottle E |T-S4 Bottle F | T-S4 Bottle G
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: H-3

Method:

About 1,000 g of sample was purified by vacuum distillation. 1,000 g of puified sample was enriched to the final weight of 120 g using alkaline electrolysis enrichment system. Electrolytes were removed
from the concentrated samples by vacuum distillation. 50 g of enriched water sample was mixed with 50mL of scintillator(Ultima gold LLT, perkinelmer) and used for counting by liquid scintillation
counter(500 min/sample). Tritium activity was determined using tritium spike method.

Detection system (including type of calibration applied):

Detection System : Liquid Scintillation Counter(LSC-LB7, Nippon RayTech Co., Ltd.)
Methods of calibration : ESCR method

Nuclear data used (e.g., half-life):

half life of tritium : 12.33 year
f emission probability : 100%

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) 0.959 1.27 1.07 0.210
Uncertainty (k=1) (Bg/L) 0.024 0.026 0.025 0.017
Detection limit (Bg/L): 0.072 0.078 0.074 0.053
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 2.5 2.1 23 8.3
Uncertainty component associated with detector efficiency 5.6 5.6 5.6 5.6
Uncertainty component associated with weighing 0.04 0.04 0.04 0.04
Uncertainty component associated with tritium activity of 2.6 2.6 2.6 2.6
spike sample
Uncertainty component associated with tritium recovery on| 1.1 1.1 1.1 1.1
enrichment
Relative combined standard uncertainty (¢ =1) 6.7 6.6 6.7 10.4 0.0
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide:

Method:

Measurement of Y-90 chemical-separated from Sr-90 and another elements with Fe-precipitationand ion-exchange method

Detection system (including type of calibration applied):

low-background beta counter calibrated with standard Y-90 source

Nuclear data used (e.g., half-life):

ICRP Publication 107:Nuclear Decay Data for Dosimetric Calculations, Ann.JICRP38(3),2008

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.0007 0.0012 0.0011 0.0008
Uncertainty (k=1) (Bg/L) 0.0002 0.0002 0.0002 0.0002
Detection limit (Bg/L): 0.0006 0.0007 0.0007 0.0006
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 28.8 19.2 21.0 26.9
Uncertainty component associated with detector efficiency 1.6 1.6 1.6 1.6
Uncertainty component associated with chemical yield 3.7 32 3.0 32
determination
Uncertainty component associated with weighing 0.6 0.6 0.6 0.6
Any other uncertainty component (please specify) 0.0 0.0 0.0 0.0
Relative combined standard uncertainty (¢ =1) 29.0 19.5 213 27.2 0.0
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

Chemical separation of caesium by using ammmonium molybdophosphate(AMP) and manganese dioxide(MnO2) followed by gamma-ray spectrometry with a HPGe detector

Detection system (including type of calibration applied):

CANBERRA Genie 2000
(Calibration with multi -gamma source)

Nuclear data used (e.g., half-life):

Table of Isotopes,7th Edition (harf-life:2.062year,emission probabilities:85.44%)

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) ND ND ND ND
Uncertainty (k=1) (Bg/L)
Detection limit (Bg/L): 0.0031 0.0027 0.0031 0.0031
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
Uncertainty component associated with detector efficiency
Uncertainty component associated with emission
probability
Uncertainty component associated with weighing
Any other uncertainty component (please specify)
Relative combined standard uncertainty (¢ =1) 0.0 0.0 0.0 0.0 0.0
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

Chemical separation of caesium by using ammmonium molybdophosphate(AMP) and manganese dioxide(MnO?2) followed by gamma-ray spectrometry with a HPGe detector

Detection system (including type of calibration applied):

CANBERRA Genie 2000
(Calibration with multi -gamma source)

Nuclear data used (e.g., half-life):

Table of Isotopes,7th Edition (harf-life:30.174year,emission probabilities:85.0%)

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.0221 0.0257 0.0233 0.0151
Uncertainty (k=1) (Bg/L) 0.0010 0.0012 0.0011 0.0010
Detection limit (Bg/L): 0.0019 0.0022 0.0021 0.0021
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 4.7 4.6 4.7 6.3
Uncertainty component associated with detector efficiency 2.9 2.9 2.9 2.9
Uncertainty component associated with emission 2.7 2.7 2.7 2.7
probability
Uncertainty component associated with weighing 0.2 0.2 0.2 0.2
Any other uncertainty component (please specify) 43 43 43 43
Relative combined standard uncertainty (k=1) 7.5 7.4 7.5 8.6 0.0
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Nuclide: Cs-134

TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Method:

gammma-ray spectrometry with a HPGe detector

Detection system (including type of calibration applied):

CANBERRA Genie 2000
(Calibration with multi-gamma source)

Nuclear data used (e.g., half-life and emission probabilities):

Table of Isotopes,7th Edition (harf-life:2.062year,emission probabilities:85.44%)

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bgq/kg d.w.) ND ND
Uncertainty (k=1) (Bq/kg d.w.)
Detection limit (Bq/kg d.w.) 1.0 0.77
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
Uncertainty component associated with detector
efficiency
Uncertainty component associated with emission
probability
Uncertainty component associated with weighing
Any other uncertainty component (please specify)
Relative combined standard uncertainty (k=1) 0.0 0.0 0.0
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Nuclide: Cs-137

TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Method:

gammma-ray spectrometry with a HPGe detector

Detection system (including type of calibration applied):

CANBERRA Genie 2000
(Calibration with multi-gamma source)

Nuclear data used (e.g., half-life and emission probabilities):

Table of Isotopes,7th Edition (harf-life:30.174year,emission probabilities:85.0%)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bgq/kg d.w.) 32.0 5.40
Uncertainty (k=1) (Bq/kg d.w.) 0.55 0.25
Detection limit (Bq/kg d.w.) 0.69 0.48
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 1.7 4.6
Uncertainty component associated with detector 2.9 2.9
efficiency
Uncertainty component associated with emission 2.7 2.7
probability
Uncertainty component associated with weighing 0.2 0.2
Any other uncertainty component (please specify) 3.9 3.9
Relative combined standard uncertainty (k=1) 5.8 7.2 0.0
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TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Pu-238

Method:

After conditioning plutonium valence using reducing agent, purificated plutonium by anion exchange culumn was adhered to stainless steel
plate electrically.

Detection system (including type of calibration applied):

Silicon semiconductor detector caliblated by alpha reference source certified by LRQA.

Nuclear data used (e.g., half-life and emission probabilities):

Half life:87.7 year
emission porobabilities:99.9%

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 0.0049 0.0062
Uncertainty (k=1) (Bq/kg d.w.) 0.0015 0.0015
Detection limit (Bq/kg d.w.) 0.0045 0.0047
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
30.6 24.5
Uncertainty component associated with activity of yield
tracer (if used) - -
Uncertainty component associated with net count rate of
. . 434 434
yield tracer (if used)
Uncertainty component associated with weighin
¥ comp ghne 0.020 0.020
Any other uncertainty component (please specify) 0 0
Relative combined standard uncertainty (k=1)
30.9 24.9
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TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Pu-239,240

Method:

After conditioning plutonium valence using reducing agent, purificated plutonium by anion exchange culumn was adhered to stainless steel plate
electrically.

Detection system (including type of calibration applied):

Silicon semiconductor detector caliblated by alpha reference source certified by LRQA.

Nuclear data used (e.g., half-life and emission probabilities):

Half life:6561 year
emission porobabilities:99.9%

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 0.408 0.350
Uncertainty (k=1) (Bq/kg d.w.) 0.022 0.019
Detection limit (Bq/kg d.w.) 0.063 0.056
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
2.73 2.98
Uncertainty component associated with activity of yield
. 1.13 1.13
tracer (if used)
Uncertainty component associated with net count rate of
: - 4.34 4.34
yield tracer (if used)
Uncertainty component associated with weighing
0.020 0.020
Any other uncertainty component (please specify) i i
Relative combined standard uncertainty (k=1)
53 5.4
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Nuclide: H-3

TIAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Method:

Analysis Method of Tritium (Radiation Measurement Method Series 9)
(Ministry of Education, Culture, Sports, Science and Technology)
Sample weight : 65 g (Distilled sample)

Detection system (including type of calibration applied):

Liquid scintillation counter(Quench Curve — Counting Efficiency)

Nuclear data used (e.g., half-life):

DDEP [ Table of Radionuclides,Monographie BIPM-5]

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.97 0.18
Uncertainty (k=1) (Bq/L) +0.11 +0.032
Detection limit (Bg/L): 0.073 0.072
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 3.28 13.54
Uncertainty component associated with detector efficiency 2.59 2.59
Uncertainty component associated with weighing 0.03 0.03
Any other uncertainty component (please specify) 11.06 11.06
Relative combined standard uncertainty ¢=1) 11.82 17.67
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: H-3

Method:

The samples were purified by using distillation apparatus of glass made so as to keep the concentration of tritium in water unchanged before and after the distillation. Next, 1 liter of distilled water
was electrolytically concentrated by using a solid polymer electrolytic film. For the liquid scintillation counting, SOmL of the sample was mixed with 50mL of scinti-cocktail(Ultima Gold
LLT(PerkinElmer Japan Co., Ltd.)) in a teflon bottle. The scintillation due to low energy beta-ray of tritium was determined by the low background liquid scintillation counter for 500 minutes.

Detection system (including type of calibration applied):

Liquid scintillation counter:AccuFLEX LSC-LB7(Hitachi, Ltd.)

Nuclear data used (e.g., half-life):

ENSDF ( Evaluated Structure Data File )

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L
M-101 M-102 M-103 M-104 T-D1

Activity concentration (Bq/L) - 1.18 1.11 - =
Uncertainty (k=1) (Bq/L) - 0.04 0.04 - -
Detection limit (Bg/L): - 0.04 0.04 - -
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate - 1.780 1.793 - -
Uncertainty component associated with detector - 0.7375 0.7375 - -
efficiency

Uncertainty component associated with weighing - 0.007141 0.007141 - -
Any other uncertainty component (please specify) - 2.93 2.826 - -
Relative combined standard uncertainty (k=1) - 3.5 34 - -
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide:

Method:

Sr was concentrated using ion exchange resin(Dowex 50W-8X) from 40L of aqueous sample. Carbonate and barium chromate treatment was performed to separate and purify Sr. Solution with separated
and purified Sr sat more than 2 weeks until Sr-Y became radioactively in equilibrium. After being in radioactive equilibrium, Y was separated using Fe co-precipitation method, and Y-90 radioactivity wa|
measured from a Y-90 collected filter using 27 gas-flow counter for 100 minutes. Sr-90 concentration was determined from Y-90 radioactivity recovery rate, decay correction, and other necessary

calculations.

B

Detection system (including type of calibration applied):

Multi-Detector Low Background Alpha/Beta Counting System:LB4200 (Mirion Technologies.)
Number of points in the efficiency :1 points(Average value of 6 samples)

Nuclear data used (e.g., half-life):

Radioisotope Pocket Data Book 10th Edition(half-life:28.74 y )

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.0010 0.0014 0.0010 0.00094 0.00085
Uncertainty (k=1) (Bg/L) 0.0002 0.0002 0.0002 0.00016 0.00016
Detection limit (Bg/L): 0.0004 0.0005 0.0005 0.00040 0.00042
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 14.62 12.56 15.78 16.42 18.13
Uncertainty component associated with detector efficiency 2.599 2.599 2.599 2.599 2.599
Uncertainty component associated with chemical yield 3.856 3.861 3.866 3.861 3.860
determination
Uncertainty component associated with weighing 0.01443 0.01443 0.01443 0.01443 0.01443
Any other uncertainty component (please specify) 0 0 0 0 0
Relative combined standard uncertainty (k=1) 15 13 16 17 19
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

Added nitrate to 20L of aqueous sample and adjust pH to about 1.6. Added 0.39 g of CsCl and mixed well; then added 6 g of AMP and mixed well again. Solution was settled overnight and collected
AMP/Cs by filtering. Dried AMP/Cs at room temperature and calculated recovery rate by weighing. Insert AMP/Cs to teflon tube container, then measured Cs-134 and Cs-137 using well-type germanium
semi-conductor detector for 100000 seconds.

Detection system (including type of calibration applied):

Germanium semiconductor detector:GWL-90-15(ORTEC),Software:Gamma Station(SEIKO EG&G CO., LTD.)
Number of points in the efficiency curve:3 points,Type of calibration:quadratic curve

Nuclear data used (e.g., half-life):

Table of Isotopes 7th Edition (half-life:2.062y,emission probabilities:97.56%,y-ray energy:604.66keV)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L
M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) - ND - - -
Uncertainty (k=1) (Bg/L) o - - _ _
Detection limit (Bg/L): - 0.0008 - - -
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate - = = - -

Uncertainty component associated with detector efficiency - - - = -

Uncertainty component associated with emission - - o - -
probability

Uncertainty component associated with weighing - - = = -

Any other uncertainty component (please specify) - = - - R

Relative combined standard uncertainty (¢ =1) - - - - -
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

Added nitrate to 20L of aqueous sample and adjust pH to about 1.6. Added 0.39 g of CsCl and mixed well; then added 6 g of AMP and mixed well again. Solution was settled overnight and collected
AMP/Cs by filtering. Dried AMP/Cs at room temperature and calculated recovery rate by weighing. Insert AMP/Cs to teflon tube container, then measured Cs-134 and Cs-137 using well-type germanium
semi-conductor detector for 100000 seconds.

Detection system (including type of calibration applied):

Germanium semiconductor detector:GWL-90-15(ORTEC),Software:Gamma Station(SEIKO EG&G CO., LTD.)
Number of points in the efficiency curve:3 points,Type of calibration:quadratic curve

Nuclear data used (e.g., half-life):

Table of Isotopes 7th Edition (half-life:30.174y,emission probabilities:85.00%,y-ray energy:661.64keV)

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) - 0.0234 - - =
Uncertainty (k=1) (Bg/L) - 0.0008 - - -
Detection limit (Bg/L): - 0.0004 - - -
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate - 1.646 - - =
Uncertainty component associated with detector efficiency - 1.588 - - -
Uncertainty component associated with emission - 0.832 - - -
probability
Uncertainty component associated with weighing - 2.587 - = -
Any other uncertainty component (please specify) - 0 - - -
Relative combined standard uncertainty (¢ =1) - 3.6 - - -
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TAEA ILC 2023 (ALPS)

Nuclide: H-3

Method:

The samples were purified by using distillation apparatus of glass made so as to keep the concentration of tritium in water unchanged before and after the distillation. Next, 1 liter of distilled water
was electrolytically concentrated by using a solid polymer electrolytic film. For the liquid scintillation counting, SOmL of the sample was mixed with 5S0mL of scinti-cocktail(Ultima Gold
LLT(PerkinElmer Japan Co., Ltd.)) in a teflon bottle. The scintillation due to low energy beta-ray of tritium was determined by the low background liquid scintillation counter for 500 minutes.

Detection system (including type of calibration applied):

Liquid scintillation counter:AccuFLEX LSC-LB7(Hitachi, Ltd.)

Nuclear data used (e.g., half-life):

ENSDF ( Evaluated Structure Data File )

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L
E-S15 T-0-1A T-3 M-E1 M-E3

Activity concentration (Bq/L) - - - 0.055 -
Uncertainty (k=1) (Bq/L) - - - 0.012 -
Detection limit (Bg/L): = = - 0.035 -
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate - - - 21.28 -
Uncertainty component associated with detector - - - 0.7375 -
efficiency

Uncertainty component associated with weighing - - - 0.007141 -
Any other uncertainty component (please specify) - - - 2.883 -
Relative combined standard uncertainty (k=1) - - - 21 -
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Nuclide: H-3

TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Method:

Distilled seawater sample was electrically enriched about 40 times using electric cell (Ni anode, Fe cathode). After electrical enrichment, the sample was neutlized and distilled. Enriched sample water
10 g was mixed with scintillation cocktail 10 g in a 20 mL low diffusion polyvial, and measured by Low Backgound LSC for 800 min.

Detection system (including type of calibration applied):

Low Background Liquid Scintillation Counter(ALOKA, LBS5) calibrated with a set of quenched standards.

Nuclear data used (e.g., half-life):

H-3 half-life: 12.312 + 0.025 year (BIPM-5 Table of Radionuclides Vol.3)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.205
Uncertainty (k=1) (Bq/L) 0.013
Detection limit (Bg/L): 0.024
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 4.92
Uncertainty component associated with detector 2.64
efficiency
Uncertainty component associated with weighing 0.059
Uncertainty component associated with reproducibility of 2.97
electrolytic enrichment
Relative combined standard uncertainty (k=1) 0.0 0.0 0.0 6.3 0.0
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Nuclide:

TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Method:

Sr pre-consentration in 40 L of seawater sample was carried out using a cation exchange resin, followed by separation of carbonate precipitation and oxalate precipitation. Sr-Ca separation was carried out]
using a cation exchange resin. Ba was separated from Sr as the insoluble Ba chromate precipitate. The Sr-Y separation was carried out by co-precipitation of Y with ferric hydroxide. Sr chemical recovery

was determined by ICP-AES. After 2 weeks, Y-90 was measured immediately after separation from Sr-90 by proportional counter.

Detection system (including type of calibration applied):

Proportional counter(Mirion Technologies Canberra, LB4200) calibrated with co-precipitation of Y-90 with ferric hydroxide.

Nuclear data used (e.g., half-life):

BIPM-5 Table of Radionuclides Vol.3

Sr-90 half-life(y): 28.80 £ 0.07 year, Y-90 half-life(d):2.6684 + 0.0013 days

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.00109 0.00143 0.00107 0.00084 0.00080
Uncertainty (k=1) (Bg/L) 0.00017 0.00018 0.00016 0.00015 0.00016
Detection limit (Bg/L): 0.00036 0.00034 0.00034 0.00036 0.00040
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 14.7 12.0 14.6 17.6 19.5
Uncertainty component associated with detector efficiency 1.94 1.73 2.27 1.69 1.48
Uncertainty component associated with chemical yield 4.27 4.28 4.40 4.40 3.14
determination
Uncertainty component associated with weighing 0.198 0.198 0.198 0.198 0.198
Any other uncertainty component (please specify) 0.0 0.0 0.0 0.0 0.0
Relative combined standard uncertainty (¢ =1) 154 12.9 15.4 18.2 19.8
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

Cs in seawater sample (20 L) was co-precipitated with AMP, and separated AMP was measured for 160,000 sec by Ge detector.

Detection system (including type of calibration applied):

Low-Background Coaxial Ge detector (Mirion Technologies Canberra, GX4018-7915-30ULB) calibrated with multi gamma source.

Nuclear data used (e.g., half-life):

BIPM-5 Table of Radionuclides Vol.7
Cs-134 half-life(y): 2.0644 = 0.0014 , emission probablities(%) 97.63 £ 0.08 (604.720 keV)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1

Activity concentration (Bg/L) <0.00079 <0.00080

Uncertainty (k=1) (Bg/L) - -

Detection limit (Bg/L): 0.00079 0.00080

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate - -

Uncertainty component associated with detector efficiency - B

Uncertainty component associated with emission - -
probability

Uncertainty component associated with weighing = -

Uncertainty component associated with detector stability = -
and sample positioning

Relative combined standard uncertainty (¢ =1) 0.0 0.0 - - 0.0

- 138 -




TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

Cs in seawater sample (20 L) was co-precipitated with AMP, and separated AMP was measured for 160,000 sec by Ge detector.

Detection system (including type of calibration applied):

Low-Background Coaxial Ge detector (Mirion Technologies Canberra, GX4018-7915-30ULB) calibrated with multi gamma source.

Nuclear data used (e.g., half-life):

BIPM-5 Table of Radionuclides Vol.9
Cs-137 half-life(y): 30.018 + 0.022 , emission probablities(%) 85.01 £ 0.20 (661.655 keV)

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) 0.0229 0.0257
Uncertainty (k=1) (Bg/L) 0.0010 0.0011
Detection limit (Bg/L): 0.0006 0.0006
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 1.95 1.82
Uncertainty component associated with detector efficiency 3.56 3.56
Uncertainty component associated with emission 0.235 0.235
probability
Uncertainty component associated with weighing 0.102 0.102
Uncertainty component associated with detector stability 1.51 1.51
and sample positioning
Relative combined standard uncertainty (¢ =1) 0.0 0.0 43 43 0.0
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TAEA ILC 2023 (ALPS)

Nuclide: H-3

Method:

Distilled seawater sample was electrically enriched about 40 times using electric cell (Ni anode, Fe cathode). After electrical enrichment, the sample was neutlized and distilled. Enriched sample water
10 g was mixed with scintillation cocktail 10 g in a 20 mL low diffusion polyvial, and measured by Low Backgound LSC for 800 min.

Detection system (including type of calibration applied):

Low Background Liquid Scintillation Counter(ALOKA, LBS5) calibrated with a set of quenched standards.

Nuclear data used (e.g., half-life):

H-3 half-life: 12.312 + 0.025 year (BIPM-5 Table of Radionuclides Vol.3)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

E-S15 T-0-1A T-3 M-E1 M-E3
Activity concentration (Bq/L) 0.044
Uncertainty (k=1) (Bq/L) 0.008
Detection limit (Bg/L): 0.024
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 18.3
Uncertainty component associated with detector 2.64
efficiency
Uncertainty component associated with weighing 0.059
Uncertainty component associated with reproducibility of 2.97
electrolytic enrichment
Relative combined standard uncertainty (k=1) 0.0 0.0 0.0 0.0 18.7
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Nuclide: H-3

TAEA ILC 2023 (NA3/38)

H-3, Sr-90, Cs-134 and Cs-137 in seawater

Method:

The seawater samples were purified by distillation, and then tritium in the sample was concentrated by an electrolytic enrichment method (500 mL to 50 mL) by Ni-Ni electrodes. Enriched sample was

further purified by distillation. The enriched sample (50ml) was mixed with 50 mL of Ultima Gold uLLT scintillation cocktail.

Detection system (including type of calibration applied):

Beta rays from the sample were measured using Hitachi AccuFLEX LSC-LB7 low background liquid scintillation counter. By using 8 standard samples with known concentrations of tritium and variablg
quenching levels, relationship between counting efficiencies and External Standard Channel Ratios (ESCR) was derived. The relationship was used to estimate counting efficiencies for each sample.

Nuclear data used (e.g., half-life):

The physical parameters used to calculate the radioactivity was referred to ENSDF (2020) .

Half life : 12.32 + 0.02 years

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.90 1.1 1.0 0.21 0.25
Uncertainty (k=1) (Bq/L) 0.041 0.050 0.046 0.019 0.019
Detection limit (Bq/L): 0.039 0.038 0.039 0.038 0.038
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 2.6 22 23 8.0 6.9
Uncertainty component associated with detector efficiency 2.6 2.6 2.6 2.6 2.6
Uncertainty component associated with weighing 0.014 0.015 0.014 0.014 0.015
Any other uncertainty component (please specify) 2.8 2.8 2.8 2.8 2.8
Relative combined standard uncertainty ¢=1) 4.6 44 4.5 8.8 7.8
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

By adding 0.26 g of CsCl as carrier and 12 g of ammonium phosphomolybdate (AMP) to 18-21 1 of seawater, 134Cs was separated by co-precipitation. AMP/Cs precipitate was filtered and, then, its
radioactivity was measured by using a gamma-ray spectrometer equipped with a planar-type, high purity Ge detector. The chemical yield was estimated by Comparison of stable cesium concentrations in
seawater before and after adding AMP, and it was more than 99.9 %.

Detection system (including type of calibration applied):

Efficiency calibration was carried out using five standard gamma ray sources with different height (0.5 cm, 1.0 cm, 2.0 cm, 3.0 cm, and 5.0 cm) in U-8 containers. The efficiency for the samples were
calculated based on the regression curve for the height-efficiency relationship. FWHM was calculated by measuring a Co-60 standard source. The relative efficiency and FWHM of the detector 3 are 41.5
% and 1.83 keV, respectively.

Nuclear data used (e.g., half-life):

We referred Table of Isotopes 7th edition.
Half life : 2.062 + 0.005 years, Principal gamma ray emission energy :604.66 + 0.02 keV, Principal gamma ray emission probability : 97.56 + 0.32 %

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) Not Detect (N.D.) N.D. N.D. N.D. N.D.
Uncertainty (k=1) (Bq/L)
Detection limit (Bg/L): 0.00097 0.00099 0.0010 0.00099 0.00094
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate
Uncertainty component associated with detector efficiency
Uncertainty component associated with emission
probability
Uncertainty component associated with weighing
Any other uncertainty component (please specify)
Relative combined standard uncertainty (k=1) 0.0 0.0 0.0 0.0 0.0
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

By adding 0.26 g of CsCl as carrier and 12 g of ammonium phosphomolybdate (AMP) to 18-21 1 of seawater, 137Cs was separated by co-precipitation. AMP/Cs precipitate was filtered and, then, its
radioactivity was measured by using a gamma-ray spectrometer equipped with a planar-type, high purity Ge detector. The chemical yield was estimated by Comparison of stable cesium concentrations in
seawater before and after adding AMP, and it was more than 99.9 %.

Detection system (including type of calibration applied):

Efficiency calibration was carried out using five standard gamma ray sources with different height (0.5 cm, 1.0 cm, 2.0 cm, 3.0 cm, and 5.0 cm) in U-8 containers. The efficiency for the samples were
calculated based on the regression curve for the height-efficiency relationship. FWHM was calculated by measuring a Co-60 standard source. The relative efficiency and FWHM of the detector 3 are 41.5

% and 1.83 keV, respectively.

Nuclear data used (e.g., half-life):

We referred Table of Isotopes 7th edition.
Half life : 30.174 + 0.034 years, Principal gamma ray emission energy : 661.649 + 0.012 keV, Principal gamma ray emission probability : 85.0 = 0.5 %

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) 0.020 0.025 0.025 0.017 0.0079
Uncertainty (k=1) (Bq/L) 0.0016 0.0021 0.0021 0.0015 0.00072
Detection limit (Bg/L): 0.00092 0.00090 0.00096 0.00093 0.00093
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 2.8 2.2 2.2 2.7 4.6
Uncertainty component associated with detector efficiency 7.9 7.9 8.0 7.9 7.9
Uncertainty component associated with emission 0.59 0.59 0.59 0.59 0.59
probability
Uncertainty component associated with weighing 0.0050 0.0049 0.0050 0.0049 0.0050
Any other uncertainty component (please specify) 0.83 0.83 0.83 0.83 0.83
Relative combined standard uncertainty (k=1) 8.4 8.3 8.3 8.4 9.2
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: H-3

Method:

The sample solution was purified by vacuum distillation in rotary evaporator with sodium peroxide and potassium permanganate, followed by electrolytic enrichment (500 mL reduced to 60 mL). The
enriched sample was further purified by vacuum distillation.
A liquid scintillation counter (ALOKA, LB-7) was used for the counting of an aliquot of the enriched and distilled sample mixed with a scintillation cocktail (Ultima Gold LLT).

Detection system (including type of calibration applied):

The counting efficiency was determined by the external standard channels ratio method (ESCR).

Nuclear data used (e.g., half-life):

half life- « + 12.32 (year)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) - - - - 0.17
Uncertainty (k=1) (Bq/L) - - - - 0.026
Detection limit (Bg/L): = = - - 0.070
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate - - - - 14.84
Uncertainty component associated with detector - - - - 2.86
efficiency
Uncertainty component associated with weighing - - - - 0.058
Any other uncertainty component (electrolytic - - - - 3.88
enrichment)
Relative combined standard uncertainty (k=1) - - - - 15.6
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide:

Method:

A cation-exchange resin column was used for pre-concentration of strontium in analyte, followed by precipitation of carbonates. Moreover Ca is separated by Sr by these column After %Y was removed

by scarvenging and the sample attained secular equilibrium,gOY was separated using an iron hydroxide co-precipitation technique and measured by a gas proportional counter. The recovery rate of yttrium|
was calculated by gravimetric measurement.

Detection system (including type of calibration applied):

Efficiency calibration was carried out using the yttrium oxalate precipitates produced by standard”’Sr solution.

Nuclear data used (e.g., half-life):

half-life of Sr-90 - -+ 28.74 (year)
half-life of Y-90 *++ 64.10 (hr)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) - - - - 0.0011
Uncertainty (k=1) (Bg/L) - - - - 0.00057
Detection limit (Bg/L): - - - - 0.00022
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate - - - - 20.43
Uncertainty component associated with detector efficiency - - - - 1.63
Uncertainty component associated with chemical yield - - - - 3.06
determination
Uncertainty component associated with weighing - - - - 0.5
Any other uncertainty component (please specify) - - - - 0
Relative combined standard uncertainty (¢ =1) - - - - 20.7
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

Chemical separation of caesium by ammonium molybdophosphate (AMP), followed by gamma-ray spectrometry with a p-type coaxial HPGe detector.
SEIKO EG&G Gamma Studio was used for the analysis of the obtained spectra.

Detection system (including type of calibration applied):

Efficiency calibration was carried out using mixed-radionuclide sources in Marinelli beaker (Cd-109, Co-57, Ce-139, Cr-51, Sr-85, Cs-137, Mn-54, Y-88 and Co-60) for coincidence losses, self-absorptio
effects.

Nuclear data used (e.g., half-life):

half-life - -+ 2.0644 (year)
emission probabilities * ++ 85.73 (%)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L
M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) - - - - ND
Uncertainty (k=1) (Bq/L) o - B _ _
Detection limit (Bg/L): - - - - 0.00163
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate - = = - -

Uncertainty component associated with detector efficiency - - - = -

Uncertainty component associated with emission - - o - -
probability

Uncertainty component associated with weighing - - = = -

Any other uncertainty component (please specify) - = - - R

Relative combined standard uncertainty (¢ =1) - - - - -
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

Chemical separation of caesium by ammonium molybdophosphate (AMP), followed by gamma-ray spectrometry with a p-type coaxial HPGe detector.
SEIKO EG&G Gamma Studio was used for the analysis of the obtained spectra.

Detection system (including type of calibration applied):

Efficiency calibration was carried out using mixed-radionuclide sources in Marinelli beaker (Cd-109, Co-57, Ce-139, Cr-51, Sr-85, Cs-137, Mn-54, Y-88 and Co-60) for coincidence losses, self-absorptio
effects.

Nuclear data used (e.g., half-life):

half-life -+ 30.018 (year)
emission probabilities *++ 97.57 (%)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) - - - - 0.00783
Uncertainty (k=1) (Bg/L) - - - - 0.000539
Detection limit (Bg/L): - - - - 0.00125
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate - - - - 6.23
Uncertainty component associated with detector efficiency - - - - 2.87
Uncertainty component associated with emission - - - - 0.275
probability
Uncertainty component associated with weighing - - - - 0.5
Any other uncertainty component (half-life) - - - - 0.073
Relative combined standard uncertainty (¢ =1) - - - - 6.9
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TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-134

Method:

Sediment samples in polypropylene container were directly counted on a p-type coaxial HPGe detector. The obtained spectra was identified
and calculated by commercial software packages (SEIKO EG&G Gamma Studio).

Detection system (including type of calibration applied):

Efficiency calibration was carried out using mixed-radionuclide sources with the same geometry as the test sample for coincidence losses, self-
absorption effects. Sources contains Cd-109, Co-57, Ce-139, Cr-51, Sr-85, Cs-137, Mn-54, Y-88 and Co-60.

Nuclear data used (e.g., half-life and emission probabilities):

half-life < ++ 2.0644 (year)
emission probabilities **+ 85.73 (%)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bgq/kg d.w.) ND ND ND
Uncertainty (k=1) (Bq/kg d.w.) - - -
Detection limit (Bq/kg d.w.) 0.916 0.814 0.915

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate - -

Uncertainty component associated with detector - - -
efficiency

Uncertainty component associated with emission - o -
probability

Uncertainty component associated with weighing - = B

Any other uncertainty component (please specify) - - -

Relative combined standard uncertainty (k=1) - - R

- 150 -




TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-137

Method:

Sediment samples in polypropylene container were directly counted on a p-type coaxial HPGe detector. The obtained spectra was identified
and calculated by commercial software packages (SEIKO EG&G Gamma Studio).

Detection system (including type of calibration applied):

Efficiency calibration was carried out using mixed-radionuclide sources with the same geometry as the test sample for coincidence losses, self-
absorption effects. Sources contains Cd-109, Co-57, Ce-139, Cr-51, Sr-85, Cs-137, Mn-54, Y-88 and Co-60.

Nuclear data used (e.g., half-life and emission probabilities):

half-life -+« 30.018 (year)
emission probabilities <+ 97.57 (%)

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bg/kg d.w.) 32.3 5.93 24.9
Uncertainty (k=1) (Bq/kg d.w.) 1.02 0.310 0.845
Detection limit (Bq/kg d.w.) 0.575 0.534 0.608

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate 1.49 4.43 1.93
Uncertainty component associated with detector 2.78 2.78 2.78
efficiency
Uncertainty component associated with emission 0.275 0.275 0.275
probability
Uncertainty component associated with weighing 0 0 0
Any other uncertainty component (half-life) 0.073 0.073 0.073
Relative combined standard uncertainty (k=1) 32 52 3.4
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-134

Method:

Cesium chemical separation by ammonium phosphomolybdate (AMP)

Detection system (including type of calibration applied):

Germanium semiconductor detector
Calibration with cesium source

Nuclear data used (e.g., half-life):

2.065 years 604.66keV 97.62%

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bq/L) ND ND
Uncertainty (k=1) (Bg/L) o _
Detection limit (Bg/L): 0.000868 0.000888
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 55.4 1727
Uncertainty component associated with detector efficiency 0 0
Uncertainty component associated with emission 11 11
probability
Uncertainty component associated with weighing 0 0
Any other uncertainty component (please specify) 1.2 1.2
Relative combined standard uncertainty (¢ =1) 56.5 0.0 0.0 0.0 1727.0
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TAEA ILC 2023 (NA3/38)
H-3, Sr-90, Cs-134 and Cs-137 in seawater

Nuclide: Cs-137

Method:

Cesium chemical separation by ammonium phosphomolybdate (AMP)

Detection system (including type of calibration applied):

Germanium semiconductor detector
Calibration with cesium source

Nuclear data used (e.g., half-life):

30.07 years 661.64keV 85.10%

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration (Bg/L) 0.0166 0.00743
Uncertainty (k=1) (Bg/L) 0.00335 0.00151
Detection limit (Bg/L): 0.000399 0.000399
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 2.28 3.62
Uncertainty component associated with detector efficiency 0 0
Uncertainty component associated with emission 20 20
probability
Uncertainty component associated with weighing 0 0
Any other uncertainty component (please specify) 1.2 1.2
Relative combined standard uncertainty (¢ =1) 20.2 0.0 0.0 0.0 20.4
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Nuclide: Cs-134

TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Method:

Fill the sample in a U-8 container and measure with a Ge semiconductor detector.

Detection system (including type of calibration applied):

Germanium semiconductor detector
Calibration with cesium source

Nuclear data used (e.g., half-life and emission probabilities):

2.065F  604.66kev 97.62%

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bg/kg d.w.) ND ND ND
Uncertainty (k=1) (Bq/kg d.w.)
Detection limit (Bq/kg d.w.) 0.798 0.666 0.716

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate 113.0 94.03 97.75
Uncertainty component associated with detector 0.494 0.494 0.494
efficiency
Uncertainty component associated with emission 0 0 0
probability
Uncertainty component associated with weighing 0.004 0.004 0.004
Any other uncertainty component (please specify) 2.513 2.513 2.513
Relative combined standard uncertainty (k=1) 113.0 94.1 97.8
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TIAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-137

Method:

Fill the sample in a U-8 container and measure with a Ge semiconductor detector.

Detection system (including type of calibration applied):

Germanium semiconductor detector
Calibration with cesium source

Nuclear data used (e.g., half-life and emission probabilities):

30.075F 661.64kev 85.10%

RESULTS
At reference time 16 October 2023 12:00 UTC
Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 32.51 5.845 27.56
Uncertainty (k=1) (Bq/kg d.w.) 1.01 0.321 0.854
Detection limit (Bq/kg d.w.) 0.715 0.624 0.614

Uncertainty Budget (optional) Relative uncertainty (%) (k=1)

Uncertainty component associated with net count rate 1.700 4.819 1.825
Uncertainty component associated with detector 0.494 0.494 0.494
efficiency
Uncertainty component associated with emission 0 0 0
probability
Uncertainty component associated with weighing 0.004 0.004 0.004
Any other uncertainty component (please specify) 2.513 2.513 2.513
Relative combined standard uncertainty (k=1) 3.1 5.5 3.1
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TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Pu-238

Method:

T-S8: 1. A sample was heated to 450 °C.
2. The sample was spiked with a Pu-242 tracer and immersed in the HNO ; solution on heating for leaching.
3. Plutonium ions were extracted from the filtered leaching solution by an ion-exchange method.
4. These plutonium ions were fixed on a stainless steel plate by electrodeposition.
5. The massic activity of Pu-238 was measured by alpha-counting for 200000 seconds.

Detection system (including type of calibration applied):

T-S8: High purity silicon semiconductor detector with 26% relative efficiency : SEIKO EG&G ALPHA-ENSEMBLE-8
The detector was calibrated with the same shape of the radioactivity standard with mixed alpha sources.

Nuclear data used (e.g., half-life and emission probabilities):

T-S8: Half-life: 87.7, years
Energy: 5499.03 ,, keV
Reference: Evaluated Nuclear Structure Data File, NNDC, Brookhaven National Laboratory, 2006

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 0.0101
Uncertainty (k=1) (Bq/kg d.w.) 0.0018
Detection limit (Bq/kg d.w.) 0.00283

=

Uncertainty Budget (optional) elative uncertainty (%) (k=1)

Uncertainty component associated with net count rate

17.7
Uncertainty component associated with activity of yield
tracer (if used) 273
Uncertainty component associated with net count rate of
. . 0.548
yield tracer (if used)
Uncertainty component associated with weighing
0.400
Any other uncertainty component (please specify) 0,502
Relative combined standard uncertainty (k=1) 17.9
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TAEA ILC 2023 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Pu-239,240

Method:

T-S8: 1. A sample was heated to 450 °C.
2. The sample was spiked with a Pu-242 tracer and immersed in the HNO ; solution on heating for leaching.
3. Plutonium ions were extracted from the filtered leaching solution by an ion-exchange method.
4. These plutonium ions were fixed on a stainless steel plate by electrodeposition.
5. The massic activity of Pu-239/240 was measured by alpha-counting for 200000 seconds.

Detection system (including type of calibration applied):

T-S8: High purity silicon semiconductor detector with 26% relative efficiency : SEIKO EG&G ALPHA-ENSEMBLE-8
The detector was calibrated with the same shape of the radioactivity standard with mixed alpha sources.

Nuclear data used (e.g., half-life and emission probabilities):

T-S8: Half-life: 241103, years
Energy: 5156.59,, keV
Reference: Evaluated Nuclear Structure Data File, NNDC, Brookhaven National Laboratory, 2014

RESULTS

At reference time 16 October 2023 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 0.562
Uncertainty (k=1) (Bq/kg d.w.) 0.023
Detection limit (Bq/kg d.w.) 0.00226

=

Uncertainty Budget (optional) elative uncertainty (%) (k=1)

Uncertainty component associated with net count rate

2.86
Uncertainty component associated with activity of yield
tracer (if used) 273
Uncertainty component associated with net count rate of

. . 0.550

yield tracer (if used)
Uncertainty component associated with weighing

0.400
Any other uncertainty component (please specify) 0,502
Relative combined standard uncertainty (k=1) 4.05
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