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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) (Bg/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 (Bq/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
253 31.8 17.7
Uncertainty component associated with activity of yield
. 0 0 0
tracer (if used)
Uncertainty component associated with net count rate of
yield tracer (if used) 0 0 0
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

-43 -




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 (Bq/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
. 0 0 0
tracer (if used)
Uncertainty component associated with net count rate of
yield tracer (if used) 0 0 0
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 34 29
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1L 10 KD, T-11L 6 KOREH, T-S4 1L 7T KOFIHRIIH LI,

T-S3

initial #2400 g

Ist split  1/2 #91200 g

2nd split 1/4 #9600 g

3rd split 1/8 #9300 g

4th split 1/16 #9150 g

N

IRDEZRICFHED S

2-2 [T1-S3] W/E ek &l FIIA
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T-S8

initial #3200 g
| |

|lstsplit 1/2 ,%@1600g|

| 2nd split 1/4 #7800 g |

[3rdsplit 178 #7400 ¢ |

1
1
1
1
|4th split 1/16 #9200 g | i H

| IORDELRICFHED D |

2-3  [T-S8] g/ELak D 5% D FIIA

F-PO4

initial #4200 g

Ist split 1/2 #92100 g

2nd split 1/4 #91040 g

3rd split 1/8 #9520 g

4th split 1/16 #7260 g

IRDRERICFED D

¥ 2-4  [F-P04] Mgk 7D 53 E| D FNE
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initial 720 g

Istsplit ‘1/2 #9360 g

2nd split 1/4 #9180 g

3rd split | 1/8 #90 ¢

split #930 g

X 2-5  [T-1] Wik Bl O 55 E O FIE

initial #2400 g

Istsplit 1/2 #91200 g

2nd split 1/4 #9600 g

3rd split 1/8 #9300 g

TRDRERICFED D

2-6  [T-S4] Hg/E KD 5% D FIA

-112 -



3. FEhtikE R
(1) FEHHROFEE
RIS AR O BB, 0 FI ISR DRI T — 213, Ml T & 123 3-1, & 3-2,
% 3-3, &K 3-4 KUK 3-5 1R,
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_ _ =F al T AN - [ N =5 PAN A=
#3-1  [T-S3] TAEA & OFBRETH LB HTITAR D VIS LRTALEL, 78I Fek
Sample No. T-S3
tray No. 501 502
. 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+ ! total 42925 4077.1
Dry 2nd weight ray+ sample (g) otal
(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) 14.3 14.3
fractionation tray No. 504
t total 1091.0
< 2mm ray (g) otal
tray+ sample (g) 6924.0
sample (g) 5833.0 5833.0
tray No. 505
tray (g) total 650.3
>250 pm
tray+ sample (g) 4072.9
size sample (g) 3422.6 3422.6
fractionation tray No. 506
t total 1079.8
= 250 um 2y () ot
tray+ sample (g) 3491.5
sample (g) 2411.7 2411.7
A
tray No. 507 508
t 678.6 713.9
Ist split 172 oy (&)
tray+ sample (g) 1889.8 1912.4
sample (g) 1211.2 1198.5
— 1 — 1 \
tray No. 509 510 511 512
) tray (g) 642.2 626.6 6343 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
I\ P _ I 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 178
tray+ sample (g) 971.2 943.5 948.2 943.2 953.8 949.0 938.0 928.2
sample (g) 303.1 301.1 301.9 304.2 300.7 302.2 299.6 294.8
tray No. 521 522
f 644.7 660.3
4th split e @
tray+ sample (g) v \ 4 v v A4 \ 4 7949 809.7 A4
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 [TAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 TAEA ILC2023
Bottle Name Sediment Sediment Sediment Sediment Sediment Sediment edi d 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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_ _ =P — AN AN - I = RN I\ A=
# 32  [T-S8] TAEA & DFRERFTIHI LT ICAR 5 MR T RTALEE, 7 HI % Fosk
Sample No. T-S8
tray No. 201 202
) 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 4044.3 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 (%) 276
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
i total 1068.6
<omm [T (@
tray+ sample (g) 6358.4
sample (g) 5289.8 5289.8
tray No. 205
i total 643.8
PP L (@
tray+ sample (g) 2731.7
size sample (g) 2087.9 2087.9
fractionation tray No. 206
< 250,m tray (g) total 707.5
tray+ sample (g) 3911.9
sample (g) 32044 3204.4
A
tray No. 207 208
i 644.7 658.4
Ist split 172 (@)
tray+ sample (g) 2253.0 22559
sample (g) 1608.3 1597.5
JR | I\
tray No. 209 210 211 212
) tray (g) 4532 451.5 456.8 390.7
2nd split 1/4
tray+ sample (g) 1261.8 12509 1258.1 1187.2
sample (g) 808.6 799.4 801.3 796.5
K I\ P |
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 178
tray+ sample (g) 831.8 851.5 835.4 850.4 809.8 838.0 854.9 828.4
sample (g) 403.5 404.1 401.2 3978 402.3 398.3 400.1 395.8
T p—
tray No. 221 222 223 224
. tray (g) 452.6 459.9 4353 431.7
4th split 116
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 3978 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 Sediment Sediment di di Sediment di i 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-S8 Bottle I T-S3 Bottle J
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_ _ = Al T A - [ N =11 N A=
#3-3  [F-P04] TAEA & OFABRFTRHI LI /0 T 12 4R 2 MR EE TRl s B, 3% 5ok
Sample No. F-P04
tray No. 301 302
) tray (g) total 1246.3 1250.5
Initial
tray+ sample (g) 4571.1 4753.6
sample (g) 6827.9 3324.8 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 (%) 271
tray No. 303
tray (g) total 629.5
>2mm
tray+ sample (g) 724.2
size sample (g) 94.7 94.7
fractionation tray No. 304
i total 1088.7
<omm [T (@
tray+ sample (g) 5970.3
sample (g) 4881.6 4881.6
tray No. 305
i total 650.3
>250 pm ry ®
tray+ sample (g) 1373.4
size sample (g) 723.1 723.1
fractionation tray No. 306
< 250,m tray (g) total 1081.7
tray+ sample (g) 5240.9
sample (g) 4159.2 4159.2
A
tray No. 307 308
i 678.6 713.9
Ist split 172 (@)
tray+ sample (g) 27709 2779.5
sample (g) 2092.3 2065.6
— p— \
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 10234
I p— 7 T \
tray No. 313 314 315 316 317 318 319 320
i tray (g) 668.1 642.4 646.3 639.0 653.1 646.8 638.4 633.4
3rd split 178
tray+ sample (g) 1188.4 1168.5 1166.7 1161.4 1175.4 1164.3 1151.5 11432
sample (g) 520.3 526.1 520.4 522.4 522.3 517.5 513.1 509.8
tray No. 321 322
tray (g 644.7 660.3
4th split 116 ray (&)
tray+ sample (g) v v v v v v 9011 916.6 v
sample (g) 520.3 526.1 520.4 522.4 522.3 517.5 256.4 256.3 509.8
IAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 |IAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 |IAEA ILC2023 [IAEA ILC2023 IAEA ILC2023
Bottle Name Sediment Sediment Sediment di di Sediment di i 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 I
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- - SR EAT SASKTITAR 2 Wi B VAN Pt
#3-4  [T-1] TAEA & ORRBRITIH LT IS AR D i L ATALEE, 7355 Ri s
Sample No. T-1
tray No. 401 402 403 404
nitial tray (g) total 7744 780.3 767.9 773.8
nitia’
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
1st weight
sample (g) 10933.1 2812.6 2560.3 2835.3 2724.9
i tray+ 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
<250 um ray (¢)
tray+ sample (g) 1422.1
sample (g) 726.9 726.9
I\
tray No. 409 410
t 649.7 663.5
Ist split 12 oy (8)
tray+ sample (g) 1016.0 1022.5
sample (g) 366.3 359.0
X X
tray No. 411 412 413 414
) tray (g) 453.6 452.7 450.0 4455
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 X X I
[ ]
tray No. 415 416 417 418 419 420 beaker 1 beaker 2 beaker 3 beaker 4 | beaker 5 | beaker 6
3 spl s tray (g) 441.5 443.8 446.3 445.0 422.3 445.9 102.2 103.2 100.0 105.8 103.0 98.6
rd split
tray+ sample (g) 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
‘ |
tray No.
t
4th split /16 Y (©
tray+ sample (g) v v v v k.
sample (g) 121.7 121.5 1204 117.8 120.8 119.3
Bottle Name IS‘::lziAm::;f:ZOB 151:::“::;‘('2023 151:;5:\“‘:];?2023 151::::\::;‘('2023 Isl:?“‘::;f:zon ]Slsz::;:;‘CZOB Added to Added to Added to Added to Added to Added to
T-IBotle A |T-1BottleB  |T-1BotleC  |T-1BoteD |T-1Bottle E  |T-1BowleF |17 BottleA | T-1Bottle B fT-1Bottle € |T-1 Bottde D T-1Bottle E|T-1 Bottle £
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#%3-5  [T-S4] TAEA & ORRBRITIA LTI AR D il L RiALER | 7355 Tk

Sample No. T-S4
tray No. 101 102
) 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 3017.9
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) 494.5
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
JR | I
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) 633.0 611.4 606.6 599.1
I\ P P}
tray No. 115 116 117 118 119 120
tray (g) 4415 443.8 446.3 445.0 4223 4459
3rd split 18
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.
t
4th split 1/16 (@)
tray+ sample (g) v \ 4 v v A4 \ 4
sample (g) 319.8 312.0 307.2 302.8 303.8 301.8 599.1
TAEA TLC2023 |IAEA ILC2023 [TAEA TLC2023 |IAEA ILC2023 |IAEA ILC2023 (IAEA ILC2023 |IAEA ILC2023
Bottle Name Sediment Sediment Sediment Sediment Sediment Sediment Sediment
T-S4Bottle A |T-S4Bottle 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)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-134

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

Nuclide: Cs-137

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 (Bq/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
. 1.13 1.13
tracer (if used)
Uncertainty component associated with net count rate of
yield tracer (if used) 4.34 .34
Uncertainty component associated with weighing
0.020 0.020
Any other uncertainty component (please specify) 0 0
Relative combined standard uncertainty (k=1)
30.9 249
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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
. . 434 4.34
yield tracer (if used)
Uncertai t iated with weighi
ncertainty component associated with weighing 0,020 0,020
Any other uncertainty component (please specify) 0 0
Relative combined standard uncertainty (k=1) 53 54
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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:

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 (Bq/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)

Uncertainty component associated with net count rate -

Relative uncertainty (%) (k=1)

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) -
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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:

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 (Bq/kg d.w.) 323 5.93 249
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 5.2 34
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Nuclide: Cs-134

IAEA 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):

2.065%F  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 (Bq/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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IAEA 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):

30.074 661.64kev 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) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate T
Uncertainty component associated with activity of yield
tracer (if used) L
Uncertainty component associated with net count rate of
yield tracer (if used) 0.548
Uncertainty component associated with weighing
0.400

Any other uncertainty component (please specify) 0,502
Relative combined standard uncertainty (k=1) 179
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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) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 286
Uncertainty component associated with activity of yield
tracer (if used) 273
Uncertainty component associated with net count rate of
yield tracer (if used) 0.550
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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