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IAEA ILC October 2017

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

Nuclide:

Method:

Direct gamma-courting of the sediment sample (Cylinderical)

Detection system (including type of calibration applied):

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

Detection limit (Bg/kg drv):

F-p04:1.1 T-53:08F T-58:0.98

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

Evaluated Nuclear Structure Data File NNDC,Brookhaven (2016.1}: 2.07y , 793.9keV , 83.5%

RESULTS

At reference time 16 October 2017 00:00 UTC

Bg/kg dry

F-Pi}4 T-53 T-58
Massic activily of Cs-134 (Bg/kg dry) 5,93 2.54 8.75
Uncertainty (k=1) (Bg/kg dry) 0.51 .33 .62

Uncertainty Budget (optional) Relative uncertainty (%)

Unf‘jertamty componcnt associated with net count rate 6.9 118 50
of Cs-134
Unc&_:rtamiy component associated with detector 30 1.0 3.0
efficiency
Uncertg@ty component associated with emission 27 57 27
probability
Uneertainty component associated with weighing 0.4 .4 0.4
Any Othe‘r Lianiﬂalnt}’ comp(?n.ent 29 29 29
{Uncertainty of detector stability}
Combined standard uncertainty (£ =1} 8.5 12.8 7.1




TAEA ILC October 2017
Cs-134, Cs-137, Pu-238 and Pu-23%240 in sediment

Nuclide:

Method:

Direct gamma-counting of the sediment sample (Cylinderical}

Detection system (including type of calibration applied):

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

Detection limit {Ba/kg drv)

F-P04:0.61 T-S3:034 T-88:0.65

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

Evaluated Nuclear Structure Data File, NNDC, Brookhaven {2016.1): 30.08y , 661.7keV , 85.1%

RESULTS

At reference time 16 October 2017 00:00 UTC

Bo/kgz dry

F-P04 T-53 T-58
Massic activity of Cs-137 (Bg/kg drv) 46.4 15.5 71.4
Uncertainty (£=1) (Bg/kg dry} 2.40 0.86 3.64

Uncertainty Budget (optional) Relative uncertainty (%)
Ul"lCSl’l.’:'llnt}’ component associated with net count rate 14 25 11
of Cs-137
U]l-Ct‘)TiEllnl'}’ component associated with detector 1.0 10 30
cfficiency
Uncertevnvnty component associated with emission 279 27 27
probability
Uncertainty component associated with weighing 04 0.4 0.4
Any other uncertainty component
. 29 29

{Unccrtainty of deteclor stability) 29
Combined standard uncertainty (£=1) 5.2 5.6 5.1




[AEA IL.C October 2017

Cs-134, Cs-137, Pu-238 and Pu-2397240 in sediment

Nuclide:

Method:

Plutonivm was purified with anion exchange resin.

Detection system (including type of calibration applied):

81 semionductor detector

Detection limit {(Ba/kg dry):

F-Pi4 : 0.0061 T-S3:0.0071 T-38:0.0057

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

Pu-238:87.7y

RESULTS

At reference time 16 Qciober 2017 00:00 UTC

Bg/ke dry

F-P{4 T-83 T-58
Massic activity of Pu-238 {Bg/kg dry) 0.00248 0.00521 0.00562
Uncertainty (¢ =1} {Bg'kg drv) 0.00148 0.00212 0.00182

Uncertainty Budget (optional) Relative uncertainty (%)

Upoeriaml‘y component associated with net count rate 60 41 33
of Pu-238
QI1ccrlalnt)' (_:omponent associated with activity of 0.47 0.47 0.47
vield tracer (if used)
Unc.ertamty cmpponcnt associated with net count rate 26 76 26
of vield tracer (if used)
Uncertainty component associated with weighing .50 (.50 0.50
Amny other uncertainty component (please specify) 0.0 0.0 0.0
Combined standard uncertainty (=1} 60 41 32

This Sheet was unlocked to adjust the digit.




TAEA ILC October 2017

Cs-134, Cs-137, Pu-238 and Pu-23%/240 in sediment

Nuclide: Pu-23%/240

Method:

Plutonium was purified with anion exchange resin.

Detection system {including type of calibration applied):

Si semionductor delector

Detection limit (Bg/kg dry):

F-P034 : 0.0048 T-83:0.0052 T-S8 : 0.0050

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

Pu-239:2411ed ¥

RESULTS

At reference time 16 October 2017 00:00 UTC

Bg/kg dry

E-PO4 T-83 T-58
Massic activity of Pu-239/240 (Bg/kg drv} 0.353 (.403 0.575
Uncertainty (k=1) (Bg/kg dry) 3.016 0.018 0.023

Uncertainty Budget (optional) Relative uncertainty (%)

Uncertainty component associated with net count rate 16 14 59
of Pu-239/240
Ulnccrtamty ?omp(ment associaled with activity of 0.47 0.47 0.47
yield tracer (if used)
9] flc_ertzum}' component associated with net count rate 16 6 26
of vield tracer (if used)
Uneertainty component associated with weighing 0.50 0.50 0.50
Any other uncertainty component {please spacify) 0.0 0.0 0.0
Combined standard vncertainty (£=1) 4.5 4.3 4.0

This Sheet was unlocked lo adjust the digit.
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NFw L (H-3) FER SR

Nuclida H-3

Method (including chemical scparation):

Distillation, electrolytic enrichment and low-background liquid scintillation counting,

Detection systein {including tvpe of calibration applied):

Deuterrium calibration

Detection limit {(Bg/L):

0.04 Bg/L

Nuclear data used {e.g., half-life);

4500 days

RESULTS

At reference time 16 November 2016 00:00 UTC

Bq/L

M-101 M-102 M-103 M-104 T-D1
Activity concentration of H-3 0.091 0.132 0.088 0.126 0.098
(Ba/L)
Uneertainty (5=1) (Bg/L} 0.015 0.015 .013 0.015 0.015
Uncertainty Budget (optional) Relative uncertainty (%)
Uncortainty component 15.4 10.6 15.9 1.1 143
associated with net count rate of
Uncertainty component 46 46 46 4.6 4.6
assoclated with detector
Uncertainty component 0.02 0.02 0.02 0.02 0.02
associated with weighing
Any other uncertainty 0.0 0.0 0.0 0.0 0.0
component (please specify)
Combined standard uncertainty 16.1 11.6 16.6 12.0 15.0
,=1)
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TAEA ILC Qctober 2017
Cs-134, Cs-137, Pu-238 and Po-239/240 jp sediment

Nuclide:

Method:

For gamma-spectrometric measurements, the sample was transferred to U8 type polypropylene container and weighed. Measurement
was carried out by using ganyma-spectrometry by means of a p-type coaxial HPGe, The spectrum analysis was performed by using a
softwarc narned Gamma Siudio (SEIKO EG&G).

Detection system (including type of calibration applied):

Efficiency calibration by means of standards in US$ type polvpropylene container {Cd-109,Co-57,Ce-139,Cr-51,51-85,Cs-137 Mn-
54,Y-88 and Co-60) coincidence summing corrections, self-absorption corrections,

Detection limit (By/kg dryi:

T-83-+-0.4
T-38---0.6

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

half-life <=+ 2.06 (year)
emission probabilities <=+ 97.56 (%)

RESULTS

At reference time 16 October 2017 00:00 UTC

Bg/ke dry
T-P0O4 T-53 T-58
Massic activity of Cs-134 (Bg/kg dry) - 1.9 9.0
Uncertainty (k=1) (Bg/kg dry) - (.2 (.4
Uncertainty Budget (optional) Relative uncertainty (%)
Uncertainty component associated with nel count
- 7.7 3.6
rate of Cs-134
Uncertainty component associated with detector
. - 2.8 2.8
cfficiency
TUncertainty component associated with emission
. - 03 03
probability
Uncertainty component associated with weighing - 0.0 0.0
Any other uncertainty component (please specily) - 0.0 0
Combined standard uncertainty (k=1) #VALUE 3.2 4.6




IAEA ILC October 2017
Cs-134, Cs-137, Pue-238 and Pu-239/240 in sediment

Nuclide:

Method:

For gamma-spectrometric measurements, the sample was transferred to U8 type polypropylene container and weighed. Measurement
was carried out by using gamma-spectrometry by means of a p-type coaxial HPGe. The spectrum analysis was performed by using a
software named Gamma Studio (SEIKCO EG&G).

Detection system (including type of calibration applied):

Efficiency calibration by means of standards in UR type polypropylene container (Cd-109,C0-57,Ce-139,Cr-51,5r-85,Cs-137,Mn-
54,Y-88 and Co-60) coincidence summing corrections, self-absorption corrections.

Delection limit {Bg/kg drv):

T-83++-0.4
T-58---0.6

Nuclear data used {e.g., half-life and enussion probabilities):

half-life - =+ 30.17 (year)
emission probabilities -+ 85.0 (%}

RESULTS

At reference time 16 October 2017 00:00 UTC

Bg/kg dry
F-P04 T-S3 T-S8
Massic activity of Cs-137 (Ba/kg dryv) - 14.3 74.1
Uncertainty (k=1 (Bg/kg dry) - 0.5 2.3
Uncertainty Budget (optional) Relative uncertainty (%)
Uncertainty component associated with net count
e - 17 1.0
rate of Cs-137
Uncerlamty component associated with detector
. - 238 2.8
cfficiency
Urncertainty component associated with emission . .
- - 0.6 0.6
probability
Uncertainty component associated with weighing - 0.0 0.0
Any other uncertainty component (please specify) - 0.0 0.0
Combined standard uncertainty (k=1) #VALUL! 3.4 3.1
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H-3, Sr-90, Cs-134 and Cs-137 in seawater

]\'uc]ide:

Method {including separation}:

1. KMnO4 and Na202 was added into the sample.
2, The mixture was distilled under reduced pressure, then emulsifier scintillator{Ultima Gold LLT)was added.
3. After standing for seven days , the concentration of H-3 was measured with liguid scintillation counter.

Detection system {including type of calibration applied):

Detection system : LSC-LB7(Hitachi,Ltd.)
Tvpe of calibration : ESCR

Detection limit (Bg/L):

0.25

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

H-3 (Half-life : 12.32¥)

RESULTS
At reference time 16 October 2017 00:.00 UTC
Bg/L
M-101 M-102 M-103 M-104 T-D1

Activity ¢ trati fH-3 2 * ]+ n] w3 *
(B"qﬁ’ concentration @ 0.090"" 0.077" 0011 0.016™ " 0.017"
Uncertainty (£=1) {By/1.) 0.0086 0.0065 0.0012 0.0016 (.0013

*1:The analysis result is ND.

*2:As aresult of calculation, the concentration became

minus.

Uncertainty Budget (optional} Relative uncertainty (%)

Uncertainty component associated
with net count rate of H-3 T4 6.0 92 78 48
Uncertainty component associated - -
with detector efficiency 0.14 0.15 014 0-15 0.12
Uncertainty component associaied 0.041 0.041 0.041 0.041 0.041
with weighing
Any other utlf:crtalnty component 6.0 6.0 6.0 6.0 6.0
(please specily)
Combined standard uncertainty (k=1 ) 8.5 11 38 7.7
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Cs-134, Cs-137, Pu-238 and Pu-239/240 in sediment

Nuclide:

Method:

Gamma-ray spectrometry

Detection systemn (including type of calibration applicd):

CANBERRA Genie 2000
{Calibration with multi-gamma source)

Detection limit (Bq/kg dry):

1.1(F-P04), 1.1(T-83), 1.0(T-$8)

Nuclear data used {e.g., half-life and emission probabilities);

Table of Isotopes, 7th Edition
{half-life: 2,062 year, cmission probabilties: 85.44 %)

RESULTS

At reference time 16 October 2017 00:00 UTC

Bg/kg dry
F-pii4 T-53 T-8§
Massic activity of Cs-134 (By/kg dry) 54 1.9 9.5
Uncertainty (k=1) (By'kg dry) 0.4 0.3 0.6
Lincertainty Budget {optional) Relative uncertainty (%)

Uncerlaimly component associated with net count
rate of Cs-134 47 12.2 30
Uncertainty £50C

nee am_t} component associated with detector 29 26 29
efficiency
Uncertglpty component associated with emission 27 57 27
probability
Uncertainty component agsociated with weighing 0.5 ¢4 0.5
Any other uncertainty coniponent 33 38 38
(Calibration of detector efficiency) ' : >
Combined standard uncertainty (k=1} 7.2 134 6.3
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Cs-134, Cs-137, Pu-238 and Pu-239/244} in sediment

Nuclide:

Method:

(Gamma-ray spectromelry

Detection svstem (including type of calibration applied):

CANBEREA Genie 2000
{Calibration with multi-gamma source}

Detection limit (Bg/kg dry):

0.68(F-P04), 0.79(T-53), 0.66(T-58)

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

Table of Isotopes, 7th Ldition
(half-life: 30.174 year, emission probabilties: 5.0 %)

RESULTS

At reference time 16 Qctober 2017 00:00 UTC

Bq/kg dry
F-PO4 T-53 T-58
Massic activity of Cs-137 (Bg/ke dry) 47.0 14.2 80.3
Lncertainty (£=1) (Bg/'kg dry} 2.7 1.0 4.5
Uncertainty Budget {opticnal) Relative uncertainty (%)

Uncertainty component agsociated with net count

o 1a 14 33 1.1
rate of Cs-137
Uncc:rlamly component associated with detector 29 29 209
efficiency
Unccr‘tz_upty compenent associated with emission o 57 27
probability
Uncertainty component associated with weighing 0.5 0.4 05
Any .nt_hcr uncertainty compolnenl 18 38 38
{Calibration of detector efficicncy)
Combined standard uncertaimty {(A=1) 5.7 6.4 5.0
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Cs-134, Cs-137, Pu-238 and Pu-23%9/240 in sediment

Nuclide:

Method:

Alpha-ray spectrometry

Deteclion system {including type of calibration applied):

ORTEC Alpha Ensemble

Detection limit {Bg/kg dry):

0.0035(I-P04) , 0.0031(T-53) . 0.0040(T-S8)

Nuclear data uscd (c.g., half-life and emission probabilities):

Radioisctope Pocket Data Book {Japan Radioisotope Association}

RESULTS

At reference time 16 October 2017 00:00 UUTC

Bq/kg dry

F-PO4 T-53 T-58
Massic activity of Pu-238 {Bq'kg dry) 0.0064 0.0055 0.0082
Uncertainty (£ =1) (Bg/kg dry) 0.0015 0.0011 0.0014

Uncertainty Budget (optional) Relative uncertainty {%)

Unccl‘tmn‘r}! component associated with net countl 181 18.4 159
rate of Pu-238
L{nccrtam‘ry component associated with activity of 0.7 0.7 0.7
yield tracer (if used)
Uncertainty component associated with net count 24 23 24
rate of vield tracer (if used) ’ ’ ’
Unecertainty component associated with weighing 0.0 0.0 0.0
An}: other uncertainty component (measurement 141 56 5.9
equipment error)
Combined standard uncertainty (£=1) 231 154 17.2
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Cs-134, Cs-137, Pu-238 and Pu-239/240 in sediment

Nuclide:

Method:

Alpha-ray spectrometry

Detection system (including type of calibration applied):

ORTEC Alpha Ensemble

Detection limit (By/kg drv):

0.039(F-P04) . 0.036(T-S3), 0.055(T-58)

Nuclear data used (2.g., half-life and emission probabilities):

Radioisotope Pocket Data Book (Japan Radioisotope Association)

RESUCLTS

At reference Ume 16 October 2017 00:00 UTC

Bqg/kg dry

F-P04 T-83 T-58%
Massic activity of Pu-239/240 {Bq/kg dry) (0.403 0.387 0.618
Uncertainty (£=1) (Bg'kg drv) 0.019 0.017 (.024

Uncertainty Budget (optional) Relative uncertainty (%)

Uncertainty component associated with nel count 25 71 18
rate of Pu-239/240 ) ) .
L{ncer‘camty c?omponcnt associated with activity of 0.7 0.7 0.7
yield tracer {if used)
Unccrrallnty componvent associated with net count 24 23 24
rate of vield tracer (if uscd)
Uncertainty component associated with weighing 0.0 0.0 0.0
An}f other uncertainty component (measurement 14 30 24
cquipment error)
Combined standard uncertainty (f=1) 4.8 4.4 3.9
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