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IAEA ILC 2024 (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 7 October 2024 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.) 0.975 0.732 0.865
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) - _ -
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JAEA ILC 2024 (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 7 October 2024 12:00 UTC

Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 46.3 8.77 40.3
Uncertainty (k=1) (Bq/kg d.w.) 1.42 0.394 1.28
Detection limit (Bg/kg d.w.) 0.621 0.59 0.704

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

Uncertainty component associated with net count rate 1.28 3559 132
Uncertainty component associated with detector efficiency 297 D)L 277
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) 3.1 4.5 32
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TAEA ILC 2024 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

Nuclide: Cs-134

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 7 October 2024 12:00 UTC
Bqg/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) ND ND 0.845
Uncertainty (k=1) (Bg/kg d.w.) - 5 0.198
Detection limit (Bq/kg d.w.) 0.757 0.652 0.576

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

Uncertainty component associated with net count rate 50.23 1204 23.32
Uncertainty component associated with detector efficiency 0.311 0.311 0.311
Uncertainty component associated with emission 0 0 0
probability
Uncertainty component associated with weighing 0 0 0
Any other uncertainty component (please specify) 24 24 24
Relative combined standard uncertainty (k=1) 50.3 1204.0 234
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TAEA ILC 2024 (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 7 October 2024 12:00 UTC

Bq/kg d.w.

F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 44.98 10.56 49.54
Uncertainty (k=1) (Bq/kg d.w.) 1,259 0.414 1.387
Detection limit (Bq/kg d.w.) 0.736 0.565 0.691

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

Uncertainty component associated with net count rate 1.41 3.09 1.34
Uncertainty component associated with detector efficiency 0.311 0.311 0.311
Uncertainty component associated with emission 0 0 0
probability
Uncertainty component associated with weighing 0 0 0
Any other uncertainty component (please specify) 2.4 2.4 2.4
Relative combined standard uncertainty (k=1) 2.8 39 2.8
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Nuclide:

TAEA ILC 2024 (NA3/38)
Cs-134, Cs-137, Pu-238 and Pu-239,240 in sediment

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 25% relative efficiency : SEIKO EG&G ALPHA-ENSEMBLE-8
The detector was calibrated with the radioactivity standard (Am-241) of the same shape as the masurement sample.

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 7 October 2024 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 0.00833
Uncertainty (k=1) (Bq/kg d.w.) 0.00279
Detection limit (Bq/kg d.w.) 0.00702
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 913
Uncertainty component associated with activity of yield
. 0.361
tracer (if used)
Uncertainty component associated with net count rate of 189
yield tracer (if used) ;
Uncertai t iated with weighi
ncertainty component associated with weighing 0.00949
Any other uncertainty component (detector efficiency) i
Relative combined standard uncertainty (k=1) 216
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TAEA ILC 2024 (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 25% relative efficiency : SEIKO EG&G ALPHA-ENSEMBLE-8
The detector was calibrated with the radioactivity standard (Am-241) of the same shape as the masurement sample.

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 7 October 2024 12:00 UTC

Bq/kg d.w.
F-P04 T-S3 T-S8
Massic activity (Bq/kg d.w.) 0.518
Uncertainty (k=1) (Bq/kg d.w.) 0.00210
Detection limit (Bq/kg d.w.) 0.00563
Uncertainty Budget (optional) Relative uncertainty (%) (k=1)
Uncertainty component associated with net count rate 3115
Uncertainty component associated with activity of yield
. 0.361
tracer (if used)
Uncertainty component associated with net count rate of
. . 1.89
yield tracer (if used)
Uncertai t iated with ighi
ncertainty component associated with weighing 0.00949
Any other uncertainty component (detector efficiency) 274
Relative combined standard uncertainty (k=1) 4.60
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