
LLNL

NRC

JRC−KRU

JRC−GEEL

LANL

CNEA

CNL

JAEA/ISCN

5.3e−05 5.4e−05 5.5e−05

Results, mol/mol

234U/238U in NRC UPER−1

Laboratory

Consensus

Value

CNEA

Std.uncertainty

CNL

JAEA/ISCN

JRC−GEEL

JRC−KRU

NRC

LLNL

LANL

5.361e−05

5.3751e−05

5.3845e−05

5.4633e−05

5.3621e−05

5.3592e−05

5.3581e−05

5.354e−05

5.3723e−05

2e−08

1.343e−06

4.37e−07

3.99e−07

8e−09

5.3e−08

2.5e−08

1.4e−07

2.8e−07
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LLNL

CNEA

JAEA/ISCN

CNL

NRC

JRC−GEEL

JRC−KRU

LANL

0.00724 0.00725 0.00726

Results, mol/mol

235U/238U in NRC UPER−1

Laboratory

Consensus

Value

CNEA

Std.uncertainty

CNL

JAEA/ISCN

JRC−GEEL

JRC−KRU

NRC

LLNL

LANL

0.0072542

0.0072494

0.0072521

0.0072509

0.0072546

0.0072552

0.0072543

0.0072485

0.0072601

5e−07

2.3e−06

1.15e−05

5.9e−06

6e−07

2.1e−06

1.1e−06

6.9e−06

5.7e−06
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NRC−4

QFIR

CNSC

JRC−KRU

NRC−2

LANL

NRC−1

NRC−3

LLNL

CNEA−1

5 10 15 20
Results, mg/kg

Aluminium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

NRC−4

QFIR

LANL

12.26

18

10

11.5

14.3

12.8

12.4

13.2

7.7

8.7

12.4

0.96

3.4

7.1

0.7

1.3

1.3

1.3

0.2

2.4

0.2

0.2
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NRC−2

JAEA/ISCN

ANSTO

QFIR

LLNL

CNSC

NRC−3

LANL

NRC−4

JRC−KRU

CNL

NRC−1

0.4 0.5 0.6 0.7
Results, mg/kg

Antimony in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

LLNL

NRC−1

NRC−2

NRC−3

NRC−4

QFIR

LANL

JRC−KRU

0.451

0.411

0.53

0.449

0.387

0.446

0.605

0.373

0.451

0.476

0.42

0.47

0.506

0.031

0.031

0.17

0.048

0.023

0.004

0.019

0.025

0.013

0.067

0.091

0.014

0.029
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RPB−HC
ANSTO

CNEA−2
CNEA−1

LLNL
JAEA/ISCN
JRC−KRU

NRC−2
NRC−3

LANL
NRC−1
CNSC

CNL

20.0 22.5 25.0 27.5
Results, mg/kg

Arsenic in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNEA−2

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

RPB−HC

LANL

23.3

22.9

20.4

21.3

26.4

24.6

23

23.1

23

24.4

23.6

24

19.4

24.1

1.14

4.8

1.2

2.1

2.8

0.6

0.1

1.3

0.9

1

1.3

1.2

0.4

0.3National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−2

JAEA/ISCN

CNSC

LLNL

JRC−KRU

ANSTO

CNL

LANL

NRC−3

NRC−1

RPB−HC

4.25 4.50 4.75 5.00 5.25 5.50
Results, mg/kg

Barium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

RPB−HC

LANL

4.91

4.87

4.89

4.7

4.7

4.8

4.74

5.14

4.52

5.07

5.23

4.96

0.26

0.32

0.56

0.17

0.45

0.28

0.13

0.16

0.08

0.05

0.06

0.18
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NRC−2

JAEA/ISCN

CNL

CNEA−1

QFIR

NRC−3

JRC−KRU

NRC−1

0.4 0.6 0.8 1.0
Results, mg/kg

Cadmium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNL

JAEA/ISCN

JRC−KRU

NRC−1

NRC−2

NRC−3

QFIR

0.54

0.51

0.49

0.36

0.9

0.98

0.3

0.58

0.54

0.101

0.09

0.06

0.03

0.05

0.06

0.04

0.01

0.07
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LANL

NRC−3

CNSC

0.01 0.02 0.03
Results, mg/kg

Caesium in NRC UPER−1 (information)

Laboratory

Consensus

Value

CNSC

Std.uncertainty

NRC−3

LANL

0.0122

0.0222

0.0114

0.0042

−

0.0087

0.003

5e−04
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QFIR

CNEA−2

ANSTO

CNL

LANL

NRC−1

NRC−2

LLNL

CNSC

NRC−3

CNEA−1

JRC−KRU

1000 1250 1500 1750
Results, mg/kg

Calcium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNEA−2

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

1346

1570

1080

1060

1100

1430

1810

1390

1330

1380

1510

900

1300

87

50

40

110

120

60

100

40

90

30

40

20

40
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NRC−3
ANSTO

JAEA/ISCN
CNSC
QFIR

NRC−2
LANL
LLNL

NRC−4
JRC−KRU

CNL
NRC−1

RPB−HC

0.9 1.0 1.1 1.2
Results, mg/kg

Cerium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

NRC−4

QFIR

RPB−HC

LANL

0.99

0.93

1.08

0.96

0.96

1.06

1

1.08

0.99

0.91

1.04

0.98

1.11

1

0.057

0.05

0.11

0.05

0.02

0.06

0.01

0.09

0.05

0.02

0.18

0.06

0.02

0.03National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−1

QFIR

JRC−KRU

NRC−3

LLNL

CNEA−1

LANL

RPB−HC

0.50 0.75 1.00 1.25 1.50
Results, mg/kg

Chromium in NRC UPER−1 (reference)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

JRC−KRU

LLNL

NRC−1

NRC−3

QFIR

RPB−HC

LANL

0.83

1.03

0.71

0.8

0.59

0.73

0.64

1.64

1.6

0.17

0.08

0.04

0.05

0.06

0.04

0.03

0.03

0.07
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CNSC

QFIR

LLNL

CNEA−1

JRC−KRU

NRC−3

LANL

0.000 0.025 0.050 0.075
Results, mg/kg

Cobalt in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNSC

JRC−KRU

LLNL

NRC−3

QFIR

LANL

0.0604

0.06

0.046

0.062

0.057

0.066

0.047

0.068

0.0056

0.01

0.047

0.004

0.005

0.007

0.009

0.01
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JRC−KRU
QFIR

ANSTO
NRC−1
NRC−2
CNSC
LANL

NRC−3
LLNL

CNEA−2
JAEA/ISCN

CNEA−1
CNL

1.5 2.0 2.5 3.0 3.5
Results, mg/kg

Copper in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNEA−2

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

2.42

2.9

2.23

2.67

2.96

2.44

2.7

1.21

2.61

2.28

2.31

2.56

2.2

2.46

0.16

0.29

0.23

0.34

0.52

0.09

0.47

0.07

0.18

0.14

0.07

0.05

0.17
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ANSTO

CNSC

LLNL

NRC−1

QFIR

NRC−3

JRC−KRU

LANL

NRC−2

CNL

RPB−HC

0.35 0.40 0.45 0.50 0.55
Results, mg/kg

Dysprosium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

0.454

0.402

0.502

0.413

0.465

0.437

0.439

0.472

0.455

0.446

0.549

0.465

0.028

0.059

0.052

0.021

0.027

0.007

0.007

0.014

0.01

0.085

0.015

0.013
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CNSC

ANSTO

LLNL

QFIR

LANL

NRC−2

NRC−1

RPB−HC

NRC−3

JRC−KRU

CNL

0.50 0.55 0.60 0.65
Results, mg/kg

Erbium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

0.581

0.529

0.618

0.511

0.607

0.549

0.587

0.584

0.595

0.574

0.589

0.583

0.034

0.064

0.063

0.033

0.035

0.008

0.01

0.029

0.011

0.103

0.017

0.018
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ANSTO

NRC−1

CNSC

LLNL

NRC−2

LANL

NRC−3

JRC−KRU

CNL

0.035 0.040 0.045 0.050 0.055 0.060
Results, mg/kg

Europium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

LANL

0.0465

0.0418

0.0503

0.0435

0.05

0.0456

0.0434

0.0485

0.0489

0.0488

0.0034

0.007

0.013

0.0049

0.0029

5e−04

0.0013

0.0064

0.0017

0.0021
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ANSTO

CNL

CNSC

LLNL

QFIR

LANL

NRC−2

JRC−KRU

NRC−3

NRC−1

0.20 0.25 0.30 0.35
Results, mg/kg

Gadolinium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

0.285

0.243

0.246

0.25

0.296

0.261

0.339

0.293

0.319

0.276

0.291

0.022

0.054

0.041

0.009

0.017

0.006

0.01

0.021

0.01

0.087

0.017
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NRC−2

NRC−3

NRC−1

CNEA−1

0.1 0.2 0.3 0.4 0.5
Results, mg/kg

Gallium in NRC UPER−1 (information)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

NRC−1

NRC−2

NRC−3

0.228

0.48

0.263

0.13

0.174

−

0.09

0.008

0.016

0.004
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LLNL

JRC−KRU

LANL

11 12 13 14
Results, mg/kg

Hafnium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

JRC−KRU

Std.uncertainty

LLNL

LANL

12.2

11.8

11.3

13.5

1.8

0.7

0.1

0.2
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CNSC

ANSTO

LLNL

QFIR

NRC−1

LANL

NRC−2

JRC−KRU

NRC−3

CNL

0.12 0.14 0.16 0.18
Results, mg/kg

Holmium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

0.143

0.133

0.16

0.129

0.151

0.134

0.143

0.147

0.154

0.14

0.143

0.0097

0.011

0.02

0.008

0.009

0.002

0.002

0.007

0.001

0.017

0.006
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NRC−3

NRC−1

NRC−2

0.016 0.020 0.024
Results, mg/kg

Indium in NRC UPER−1 (reference)

Laboratory

Consensus

Value

NRC−1

Std.uncertainty

NRC−2

NRC−3

0.0197

0.0209

0.0235

0.0148

0.0054

9e−04

0.0038

0.0014
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NRC−2

NRC−4

JRC−KRU

NRC−1

NRC−3

0.02 0.03 0.04 0.05
Results, mg/kg

Iridium in NRC UPER−1 (reference)

Laboratory

Consensus

Value

JRC−KRU

Std.uncertainty

NRC−1

NRC−2

NRC−3

NRC−4

0.0261

0.024

0.034

0.014

0.05

0.019

0.0092

0.001

0.002

0.001

0.003

0.004
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QFIR

NRC−2

NRC−3

JRC−KRU

CNEA−2

NRC−1

LLNL

LANL

RPB−HC

CNSC

100 150 200
Results, mg/kg

Iron in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−2

Std.uncertainty

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

105.7

103

153

103

112

106

100

101

95

123

121

6

10

86

6

4

3

2

2

1

1

3
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QFIR

NRC−2

LLNL

ANSTO

LANL

JRC−KRU

CNSC

NRC−4

0.35 0.40 0.45
Results, mg/kg

Lanthanum in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNSC

JRC−KRU

LLNL

NRC−2

NRC−4

QFIR

LANL

0.387

0.385

0.4

0.394

0.38

0.379

0.453

0.355

0.39

0.024

0.035

0.023

0.023

0.008

0.03

0.033

0.04

0.011
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LLNL

JRC−KRU

CNL

0.20 0.25 0.30 0.35 0.40 0.45
Results, mg/kg

Lead in NRC UPER−1 (release)

Laboratory

Consensus

Value

CNL

Std.uncertainty

JRC−KRU

LLNL

−

0.373

0.283

0.25

−

0.072

0.016

0.009
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NRC−1

NRC−2

NRC−3

CNSC

CNEA−1

LLNL

0.04 0.06 0.08 0.10
Results, mg/kg

Lithium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNSC

LLNL

NRC−1

NRC−2

NRC−3

0.0562

0.08

0.06

0.08

0.047

0.053

0.057

0.008

0.01

0.02

0.029

0.003

0.003

0.004
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CNSC

LLNL

QFIR

NRC−1

LANL

NRC−3

JRC−KRU

NRC−2

CNL

0.12 0.14 0.16
Results, mg/kg

Lutetium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNL

Std.uncertainty

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

0.1294

0.157

0.115

0.134

0.122

0.129

0.136

0.132

0.129

0.13

0.0086

0.018

0.007

0.008

0.001

0.002

0.004

0.003

0.021

0.007

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



QFIR

ANSTO

CNL

RPB−HC

JRC−KRU

NRC−2

LANL

NRC−1

JAEA/ISCN

LLNL

CNEA−1

NRC−3

50 60 70
Results, mg/kg

Magnesium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNL

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

63.3

70.7

57.4

59.5

65

61.5

65

64.5

62.2

74.5

56

61.3

62.6

3

1.7

9.2

7.1

4.5

3.6

1.6

1.3

2.5

0.9

0.8

0.7

1.1
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NRC−1

JAEA/ISCN

QFIR

NRC−3

NRC−2

RPB−HC

LLNL

NRC−4

JRC−KRU

CNL

LANL

0.4 0.5 0.6 0.7 0.8
Results, mg/kg

Manganese in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNL

Std.uncertainty

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

NRC−4

QFIR

RPB−HC

LANL

0.582

0.69

0.47

0.62

0.6

0.4

0.57

0.55

0.62

0.54

0.6

0.69

0.042

0.13

0.14

0.04

0.02

0.02

0.04

0.03

0.13

0.02

0.02

0.04
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CNEA−2
JAEA/ISCN

NRC−2
ANSTO
NRC−1
NRC−3

LLNL
LANL

JRC−KRU
CNSC

RPB−HC
CNL

CNEA−1

100 125 150 175 200
Results, mg/kg

Molybdenum in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNEA−2

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

RPB−HC

LANL

134.9

164

131

116

160

153

121

137

135

133

127

135

158

136

6.2

34

4

12

16

6

1

8

3

8

4

2

3

3National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



ANSTO

JAEA/ISCN

CNSC

LLNL

LANL

NRC−2

QFIR

NRC−3

JRC−KRU

NRC−1

RPB−HC

CNL

0.5 0.6 0.7 0.8
Results, mg/kg

Neodymium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

0.66

0.571

0.737

0.623

0.616

0.691

0.636

0.693

0.646

0.68

0.659

0.696

0.646

0.039

0.063

0.076

0.042

0.02

0.04

0.012

0.019

0.027

0.021

0.122

0.008

0.023
National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−1

NRC−2

NRC−3

RPB−HC

LANL

0.2 0.3 0.4 0.5 0.6 0.7
Results, mg/kg

Nickel in NRC UPER−1 (reference)

Laboratory

Consensus

Value

NRC−1

Std.uncertainty

NRC−2

NRC−3

RPB−HC

LANL

0.32

0.17

0.23

0.25

0.47

0.59

0.118

0.02

0.08

0.03

0.02

0.09

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−3

ANSTO

JRC−KRU

LLNL

CNSC

NRC−1

NRC−2

LANL

CNL

1.8 2.0 2.2 2.4
Results, mg/kg

Niobium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

LANL

2.103

1.99

2.29

2.09

2.07

2.07

2.14

2.14

1.95

2.14

0.113

0.2

0.24

0.12

0.12

0.06

0.04

0.11

0.17

0.11

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−2

NRC−4

QFIR

JRC−KRU

NRC−3

NRC−1

0.1 0.2 0.3 0.4
Results, mg/kg

Palladium in NRC UPER−1 (information)

Laboratory

Consensus

Value

JRC−KRU

Std.uncertainty

NRC−1

NRC−2

NRC−3

NRC−4

QFIR

0.185

0.19

0.39

0.04

0.28

0.05

0.17

−

0.01

0.03

0.01

0.01

0.01

0.06

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNSC

JRC−KRU

NRC−1

CNL

LLNL

NRC−3

NRC−2

250 275 300 325
Results, mg/kg

Phosphorus in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNL

Std.uncertainty

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

281.5

282

252

254

284

271

310

306

15.2

29

18

15

4

8

17

5

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



JRC−KRU

0.060 0.063 0.066 0.069
Results, mg/kg

Platinum in NRC UPER−1 (release)

Laboratory

Consensus

Value

JRC−KRU

Std.uncertainty

−

0.065

−

0.004

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



QFIR

CNEA−2

JRC−KRU

NRC−2

LLNL

LANL

CNEA−1

NRC−1

NRC−3

CNSC

CNL

150 175 200 225
Results, mg/kg

Potassium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNEA−2

CNL

CNSC

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

176.6

187

151

203

194

163

174

187

169

193

144

177

9.6

8

18

35

12

9

11

12

5

3

2

8

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



ANSTO

CNSC

LLNL

NRC−1

NRC−2

JAEA/ISCN

NRC−3

LANL

JRC−KRU

CNL

0.12 0.14 0.16
Results, mg/kg

Praseodymium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

JRC−KRU

LLNL

NRC−1

NRC−2

NRC−3

LANL

0.1267

0.118

0.155

0.118

0.128

0.134

0.123

0.124

0.125

0.133

0.133

0.0084

0.01

0.019

0.007

0.009

0.008

0.002

0.002

0.012

0.002

0.006

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



JAEA/ISCN

LLNL

NRC−2

NRC−3

NRC−1

CNSC

JRC−KRU

QFIR

RPB−HC

0.2 0.4 0.6
Results, mg/kg

Rhenium in NRC UPER−1 (reference)

Laboratory

Consensus

Value

CNSC

Std.uncertainty

JAEA/ISCN

LLNL

NRC−1

NRC−2

NRC−3

JRC−KRU

QFIR

RPB−HC

0.33

0.363

0.124

0.172

0.277

0.24

0.272

0.491

0.508

0.61

0.083

0.031

0.02

0.015

0.21

0.13

0.006

0.033

0.068

0.016

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−1

LANL

NRC−2

NRC−3

CNL

LLNL

CNEA−1

RPB−HC

CNSC

0.24 0.28 0.32 0.36
Results, mg/kg

Rubidium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNL

CNSC

LLNL

NRC−1

NRC−2

NRC−3

RPB−HC

LANL

0.291

0.32

0.288

0.343

0.291

0.272

0.282

0.283

0.324

0.277

0.02

0.03

0.048

0.021

0.016

0.007

0.032

0.01

0.01

0.015

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



RPB−HC

CNSC

ANSTO

NRC−3

LLNL

NRC−2

NRC−1

NRC−4

CNL

JRC−KRU

0.12 0.16 0.20 0.24
Results, mg/kg

Samarium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

LLNL

NRC−1

NRC−2

NRC−3

NRC−4

RPB−HC

JRC−KRU

0.1581

0.152

0.19

0.151

0.156

0.167

0.165

0.155

0.167

0.102

0.195

0.0117

0.039

0.048

0.013

0.002

0.006

0.021

0.005

0.05

0.011

0.011

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



LLNL

CNSC

QFIR

NRC−2

RPB−HC

CNL

NRC−4

NRC−3

JRC−KRU

NRC−1

0.5 1.0 1.5
Results, mg/kg

Scandium in NRC UPER−1 (information)

Laboratory

Consensus

Value

LLNL

Std.uncertainty

CNSC

QFIR

NRC−2

RPB−HC

CNL

NRC−4

NRC−3

NRC−1

JRC−KRU

0.734

0.173

0.254

0.483

0.642

0.748

0.77

0.856

0.885

1.42

1.286

−

0.003

0.01

0.062

0.09

0.015

0.133

0.221

0.01

0.032

0.075

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNEA−2

CNSC

0 1 2
Results, mg/kg

Selenium in NRC UPER−1 (information)

Laboratory

Consensus

Value

CNEA−2

Std.uncertainty

CNSC

1.35

1.17

1.35

−

0.12

0.07

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNL

70 80 90
Results, mg/kg

Silicon in NRC UPER−1 (release)

Laboratory

Consensus

Value

CNL

Std.uncertainty

−

80

−

10

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNSC

LLNL

NRC−2

0.00 0.25 0.50 0.75
Results, mg/kg

Silver in NRC UPER−1 (release)

Laboratory

Consensus

Value

CNSC

Std.uncertainty

LLNL

NRC−2

−

0.02

0.106

0.658

−

0.012

0.005

0.046

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



JRC−KRU

QFIR

ANSTO

CNEA−1

CNL

LANL

LLNL

CNSC

RPB−HC

NRC−1

3000 3300 3600
Results, mg/kg

Sodium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNL

CNSC

JRC−KRU

LLNL

NRC−1

QFIR

RPB−HC

LANL

3288

3270

3240

3270

3410

2960

3330

3500

3190

3500

3320

116

140

100

380

150

170

130

320

30

70

90

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNEA−2
QFIR

NRC−3
ANSTO

JAEA/ISCN
LLNL

JRC−KRU
NRC−1
NRC−2
CNSC

RPB−HC
CNL

LANL

9 10 11 12 13 14
Results, mg/kg

Strontium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNEA−2

CNL

CNSC

JAEA/ISCN

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

JRC−KRU

11.55

11.04

10.22

12.53

12.01

11.31

11.41

11.74

11.81

11.02

10.49

12.3

12.9

11.62

0.57

0.85

1.03

1.43

0.35

0.03

0.22

0.38

0.17

0.11

0.3

0.15

0.34

0.67National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



JRC−KRU

CNEA−2

NRC−2

CNSC

NRC−1

LLNL

NRC−3

650 700 750 800 850 900
Results, mg/kg

Sulfur in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−2

Std.uncertainty

NRC−2

CNSC

LLNL

NRC−1

NRC−3

JRC−KRU

828

730

810

830

850

840

870

690

39

70

30

50

30

30

20

40

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNSC

LANL

NRC−1

LLNL

NRC−2

0.000 0.001 0.002 0.003 0.004
Results, mg/kg

Tantalum in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNSC

Std.uncertainty

LLNL

NRC−1

NRC−2

LANL

0.00263

0.0021

0.0027

0.0026

0.0031

0.0026

0.00034

0.0019

5e−04

3e−04

0.0013

3e−04

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−1

NRC−3

1.0 1.1 1.2 1.3
Results, mg/kg

Tellurium in NRC UPER−1 (release)

Laboratory

Consensus

Value

NRC−1

Std.uncertainty

NRC−3

−

1.12

1.17

−

0.1

0.09

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



ANSTO

CNSC

NRC−1

QFIR

LLNL

NRC−2

NRC−3

LANL

JRC−KRU

0.04 0.05 0.06
Results, mg/kg

Terbium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNSC

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

JRC−KRU

0.0475

0.0443

0.0447

0.0466

0.0447

0.0495

0.0506

0.0462

0.0509

0.053

0.0035

0.0079

0.0035

5e−04

0.0011

0.0032

0.0017

0.0125

0.0031

0.0031

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



LLNL

CNSC

NRC−1

LANL

CNEA−1

NRC−3

QFIR

NRC−2

JRC−KRU

0.10 0.11 0.12 0.13 0.14 0.15
Results, mg/kg

Thallium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

CNSC

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

JRC−KRU

0.1193

0.12

0.109

0.106

0.11

0.132

0.123

0.125

0.118

0.14

0.0085

0.01

0.007

0.002

0.004

0.005

0.003

0.003

0.002

0.008

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



NRC−2

LANL

LLNL

0.029 0.031 0.033 0.035 0.037
Results, mg/kg

Thorium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

LLNL

Std.uncertainty

NRC−2

LANL

0.0338

0.035

0.032

0.034

0.0032

0.002

0.003

0.002

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



ANSTO

CNSC

NRC−1

LLNL

QFIR

NRC−2

NRC−3

LANL

JRC−KRU

CNL

0.08 0.09 0.10 0.11 0.12
Results, mg/kg

Thulium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

LLNL

NRC−1

NRC−2

NRC−3

QFIR

LANL

JRC−KRU

0.0968

0.088

0.109

0.091

0.095

0.094

0.099

0.1

0.095

0.102

0.105

0.0065

0.011

0.016

0.008

0.001

0.001

0.003

0.003

0.019

0.003

0.006

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



RPB−HC

QFIR

JAEA/ISCN

ANSTO

NRC−4

NRC−2

CNSC

LLNL

JRC−KRU

LANL

CNL

4 6 8 10
Results, mg/kg

Tin in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

LLNL

NRC−2

NRC−4

QFIR

RPB−HC

LANL

JRC−KRU

7.32

6.19

8.71

7.99

5.51

8

7.74

6.68

5.31

3.71

8.14

8.07

0.69

0.21

0.87

0.57

0.73

0.12

0.09

3.44

0.37

0.04

0.17

0.47

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNEA−2

JRC−KRU

NRC−2

CNSC

LLNL

ANSTO

CNL

QFIR

JAEA/ISCN

NRC−3

NRC−1

6 8 10 12
Results, mg/kg

Titanium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNEA−2

CNL

CNSC

JAEA/ISCN

LLNL

NRC−1

NRC−2

NRC−3

QFIR

JRC−KRU

9.02

8.96

5.92

9.73

8.41

10.51

8.43

13.19

7.66

11.71

10.2

6.43

0.87

1.1

0.77

1

0.19

0.75

0.07

0.27

0.91

0.27

0.71

0.37

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNEA

JRC−GEEL

NRC

LLNL

LANL

SRC

CNL

UM

QFIR

730000 750000 770000 790000
Results, mg/kg

Uranium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA

Std.uncertainty

CNL

JRC−GEEL

SRC

UM

NRC

QFIR

LLNL

LANL

762100

730400

775300

759400

764000

783400

759500

783500

760100

762000

4600

700

30300

200

1000

1000

700

11000

2500

300

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNEA−2

QFIR

JRC−KRU

LLNL

LANL

ANSTO

NRC−1

NRC−2

NRC−3

RPB−HC

CNL

CNSC

2000 2500 3000
Results, mg/kg

Vanadium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−2

Std.uncertainty

QFIR

ANSTO

LLNL

LANL

CNL

NRC−1

NRC−2

RPB−HC

NRC−3

CNSC

JRC−KRU

2970

2260

2550

3020

2870

2970

3120

3020

3040

3070

3050

3140

2550

111

230

30

70

110

40

310

100

60

60

80

220

150
National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



JAEA/ISCN

ANSTO

CNSC

LLNL

NRC−3

JRC−KRU

NRC−1

NRC−2

1.6 2.0 2.4
Results, mg/kg

Wolfram in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNSC

JAEA/ISCN

LLNL

NRC−1

NRC−2

NRC−3

JRC−KRU

1.812

1.73

1.75

1.44

1.8

1.95

2.17

1.87

1.94

0.116

0.1

0.08

0.08

0.05

0.07

0.5

0.05

0.11

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



CNSC

ANSTO

LLNL

RPB−HC

NRC−2

NRC−1

QFIR

LANL

NRC−3

JRC−KRU

CNL

0.7 0.8 0.9
Results, mg/kg

Ytterbium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

LANL

JRC−KRU

0.772

0.703

0.835

0.69

0.731

0.774

0.774

0.805

0.776

0.769

0.798

0.815

0.045

0.074

0.106

0.039

0.01

0.012

0.017

0.013

0.123

0.027

0.045

0.047

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



QFIR

ANSTO

JAEA/ISCN

JRC−KRU

LLNL

NRC−2

CNSC

NRC−1

RPB−HC

NRC−3

CNL

6.0 6.5 7.0 7.5 8.0
Results, mg/kg

Yttrium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

ANSTO

Std.uncertainty

CNL

CNSC

JAEA/ISCN

LLNL

NRC−1

NRC−2

NRC−3

QFIR

RPB−HC

JRC−KRU

6.84

6.26

7.42

7.09

6.59

6.77

7.13

6.78

7.23

6.05

7.21

6.69

0.35

0.19

0.74

0.26

0.11

0.07

0.21

0.13

0.08

0.21

0.11

0.39

National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)



JRC−KRU

0.625 0.650 0.675 0.700 0.725
Results, mg/kg

Zinc in NRC UPER−1 (discard)

Laboratory

Consensus

Value

JRC−KRU

Std.uncertainty

−

0.68

−

0.04
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CNEA−1
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NRC−2

RPB−HC
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LLNL
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NRC−3

NRC−1
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CNSC
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900 1000 1100 1200
Results, mg/kg

Zirconium in NRC UPER−1 (certified)

Laboratory

Consensus

Value

CNEA−1

Std.uncertainty

ANSTO

CNEA−2

NRC−2

RPB−HC

LLNL

NRC−3

NRC−1

CNL

LANL

CNSC

JRC−KRU

1031

921

945

1018

956

993

1043

1071

1079

1100

1096

1097

1048

43

4

33

125

7

27

6

31

48

110

15

31

61
National Research Council Canada, doi.org/10.4224/crm.2020.uper-1 (August 2020)


