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FOREWORD

The Radiometrics Laboratory of the IAEA Environment Laboratories has been providing quality support
products and services for the last 50 years. These include the organization of proficiency tests and
laboratory comparisons, and the production of certified reference materials, including a wide range of
marine sample matrices and radionuclide levels.

As part of these activities, a Proficiency Test (PT) was organized at the request of the Nuclear Regulation
Authority (NRA) of Japan to test the performance of participating laboratories in an analysis of
radionuclides in a sea water sample. This exercise was initiated to support laboratories in sea water
analyses of ®H, ®°Co, “Sr, 134Cs and **¥Cs in relation to the accident at the Fukushima Daiichi nuclear
power station, in March 2011, and subsequent contamination of the marine environment. Earlier exercises
are described in IAEA Analytical Quality in Nuclear Applications Series Nos 40 — 43.

The IAEA wishes to thank all the participants and laboratories who took part in this proficiency test. The
IAEA is also grateful to the Government of the Principality of Monaco for its support. We thank our IAEA
colleagues M. Pham and O. Blinova for the technical assistance.

The IAEA officers responsible for this publication are A.V. Harms, I. Osvath, D. Osborn and P. Ivanov
of the IAEA Environment Laboratories.
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1. INTRODUCTION

1.1. BACKGROUND

The IAEA Environment Laboratories (IAEA-EL) in Monaco and Seibersdorf regularly organize
proficiency tests (PT) for radionuclides in environmental samples to support laboratories in IAEA
Member States.

1.2. OBJECTIVES

This proficiency test was initiated to support laboratories in sea water analyses of *H, ©Co, %Sr, $3Cs
and ¥Cs. The results of this exercise allowed the participating laboratories to evaluate their performance
in the analysis of these radionuclides for this sample type.

1.3. SCOPE

This publication describes the organization and the results of a proficiency test organized in cooperation
with the Nuclear Regulation Authority (NRA) in Japan. A total of 74 laboratories from 43 countries
participated in this exercise during the period October — December 2017. This included 23 laboratories
from Japan and 51 laboratories from other IAEA Member States. The full list of participants is given on
pages 79-89. Results of similar earlier exercises are described in IAEA Analytical Quality in Nuclear
Applications Series Nos 40-43, 51 and 58 [1-6] and in Refs [7] and [8].

1.4. STRUCTURE

This publication contains a description of material offered and the reporting requirements (Section 2),
the performance criteria (Section 3), the results of the exercise and discussion (Section 4), an appendix
presenting the performance evaluation sorted by radionuclide (Appendix 1), an appendix presenting the
performance evaluation sorted by participant (Appendix Il) and a list of participants (Appendix I11).

2. MATERIAL AND METHODS

2.1. MATERIAL DISTRIBUTION AND REPORTING REQUIREMENTS

A sample containing 5 L of filtered Mediterranean Sea water spiked by the IAEA with the radionuclides
3H, 89Co, %Sr, 13Cs and *’Cs was distributed to the participants, with the massic activities only known
to the IAEA. The massic activities were traceable to a standard provided by the Czech Metrology
Institute CMI. The combined massic activities in the exercise samples were lower than the natural
activity level of “°K in sea water (which is approximately 12 Bq kg). The ®H, 8Co, %Sr, 1**Cs and *’Cs
massic activities for the samples were approximately 3.1, 0.16, 0.27, 0.19 and 0.31 Bq kg, respectively.
The sample also contained a non-active Co-carrier and Cs-carrier, both at 10 mg kg2, in order to stabilize
the solution and to avoid adsorption of Co and Cs to the container walls. No Sr was added to the sample
as non-active Sr present naturally in sea water will act as a carrier for %S,

The participants were required to report to the IAEA the *H, °Co, *°Sr, 1*Cs and **’Cs massic activities
(in Bq kg™) of the proficiency test sample combined with the associated uncertainties (also in Bq kg™).
Additionally, the participants were asked to submit the following:

— Ashort description of the analytical method used for the sample analysis. The Information Sheet
sent to the participants suggested for H distillation followed by liquid scintillation counting.
For %°Sr, precipitation from sea water as mixed Ca/Sr oxalate or carbonate follow by a standard
%Sy procedure (e.g. a radiochemical procedure such as precipitation with fuming nitric acid,
liquid-liquid extraction or extraction chromatography followed by a measurement technique
such as gas-flow proportional counting or liquid scintillation counting). For **Cs and *'Cs,
three methods were suggested: (i) direct gamma spectrometry, (ii) adsorption on AMP
(ammonium molybdophosphate, (NH4)sPO:M01.036) and subsequent gamma spectrometry or
(iii) adsorption on copper hexacyanoferrate (Cus[Fe(CN)e¢]) and subsequent gamma
spectrometry;



— Type of calibration and software used for gamma ray spectrometry;
—  Nuclear data used;
— An uncertainty budget for the measurement results.

The reference date for reporting massic activities was set at 1 October 2017. At this date, the ranges for
the traceable massic activities in the proficiency test exercise samples sent to the participants were 3.09—
3.16 Bg kg ®H, 0.1594-0.1629 Bq kg™ %°Co, 0.2721-0.2780 Bq kg™ *°Sr, 0.1923-0.1965 Bq kg1 **Cs
and 0.3047-0.3112 Bq kg2 *’Cs, respectively (see Table 1).

TABLE 1. IAEA ASSIGNED VALUES

3H massic 8Co massic %Sr massic 133Cs massic 187Cs massic
Participant activity activity activity activity activity
(Bakg™) (Bakg™) (Bakg™) (Bakg™) (Bakg™)
1* 3.14 +0.06 0.1621 + 0.0007 | 0.2767 +0.0019 | 0.1956 +0.0008 | 0.3098 +0.0019
2* 3.12+0.06 0.1610 £ 0.0006 | 0.2748 £ 0.0019 | 0.1942 +0.0008 | 0.3077 £0.0019
3* 3.13+£0.06 0.1615 + 0.0006 | 0.2757 £ 0.0019 | 0.1948 + 0.0008 | 0.3086 +0.0019
4% 3.14+0.06 0.1620 £ 0.0007 | 0.2766 + 0.0019 | 0.1954 +0.0008 | 0.3096 +0.0019
5* 3.11+0.06 0.1601 £ 0.0006 | 0.2733 £0.0019 | 0.1931 +0.0008 | 0.3059 +0.0019
6* 3.13+0.06 0.1612 + 0.0006 | 0.2752 +0.0019 | 0.1945 +0.0008 | 0.3081 +0.0019
Ve 3.12+0.06 0.1610 + 0.0006 | 0.2748 +0.0019 | 0.1942 +£0.0008 | 0.3076 +0.0019
8* 3.11+0.06 0.1601 + 0.0006 | 0.2732 +0.0019 | 0.1931 +£0.0008 | 0.3059 +0.0019
9* 3.13+0.06 0.1616 + 0.0006 | 0.2759 +0.0019 | 0.1945 +0.0008 | 0.3088 +0.0019
10* 3.11+£0.06 0.1605 + 0.0006 | 0.2739 £ 0.0019 | 0.1935+0.0008 | 0.3066 +0.0019
11* 3.13+£0.06 0.1616 £ 0.0006 | 0.2758 + 0.0019 | 0.1949 + 0.0008 | 0.3087 +0.0019
12* 3.12+£0.06 0.1607 £ 0.0006 | 0.2742 £ 0.0019 | 0.1938 + 0.0008 | 0.3070 +0.0019
13* 3.13+£0.06 0.1612 £ 0.0006 | 0.2752 £ 0.0019 | 0.1944 +0.0008 | 0.3080 +0.0019
14* 3.12+0.06 0.1609 + 0.0006 | 0.2747 +0.0019 | 0.1941 +£0.0008 | 0.3075 +0.0019
15* 3.15+0.06 0.1626 + 0.0007 | 0.2776 +0.0019 | 0.1961 +£0.0008 | 0.3107 +0.0019
16* 3.11+0.06 0.1604 + 0.0006 | 0.2737 +0.0019 | 0.1934 +£0.0008 | 0.3064 +0.0019
17* 3.13+0.06 0.1616 + 0.0006 | 0.2758 +0.0019 | 0.1949 +£0.0008 | 0.3087 +0.0019
18* 3.12+£0.06 0.1606 + 0.0006 | 0.2742 +£0.0019 | 0.1937 +0.0008 | 0.3069 +0.0019
19* 3.12+£0.06 0.1611 £ 0.0006 | 0.2750 + 0.0019 | 0.1943 +0.0008 | 0.3079 £0.0019
20* 3.12+£0.06 0.1611 £ 0.0006 | 0.2750 + 0.0019 | 0.1943 +0.0008 | 0.3078 +£0.0019
21* 3.12+£0.06 0.1607 £ 0.0006 | 0.2744 £ 0.0019 | 0.1939 +0.0008 | 0.3071+0.0019
22* 3.12+0.06 0.1610 + 0.0006 | 0.2748 +0.0019 | 0.1942 +0.0008 | 0.3077 +0.0019
23* 3.14+0.06 0.1619 + 0.0007 | 0.2764 +0.0019 | 0.1953 +£0.0008 | 0.3094 +0.0019
24 3.13+0.06 0.1616 + 0.0006 | 0.2757 +0.0019 | 0.1948 +0.0008 | 0.3087 +0.0019
25 3.16 +0.06 0.1629 + 0.0007 | 0.2780 +0.0019 | 0.1965 +0.0008 | 0.3112 +0.0019
26 3.10+£0.06 0.1597 £ 0.0006 | 0.2726 £ 0.0019 | 0.1926 +0.0008 | 0.3052 +0.0019
27 3.12+£0.06 0.1610 £ 0.0006 | 0.2749 £ 0.0019 | 0.1942 +0.0008 | 0.3077 £0.0019
28 3.12+£0.06 0.1611 £ 0.0006 | 0.2749 £ 0.0019 | 0.1943 +0.0008 | 0.3078 +£0.0019
29 3.13+£0.06 0.1615 £+ 0.0006 | 0.2756 + 0.0019 | 0.1947 +0.0008 | 0.3085 +0.0019
30 3.12+0.06 0.1610 + 0.0006 | 0.2748 +0.0019 | 0.1941 +0.0008 | 0.3076 +0.0019

TABLE 1. IAEA ASSIGNED VALUES (cont.)




3H massic 8Co massic 9Sr massic 134Cs massic 187Cs massic
Participant activity activity activity activity activity
(Bakg™) (Bakg™) (Bakg™) (Bakg™) (Bakg™)
31 3.14 +0.06 0.1620 £ 0.0006 | 0.2765 +0.0019 | 0.1954 +0.0008 | 0.3095 + 0.0019
32 3.12 +£0.06 0.1608 + 0.0006 | 0.2745 +0.0019 | 0.1940 + 0.0008 | 0.3073 +£0.0019
33 3.10 £ 0.06 0.1600 + 0.0006 | 0.2731 +0.0019 | 0.1929 + 0.0008 | 0.3057 +0.0019
34 3.13+0.06 0.1616 + 0.0006 | 0.2758 +0.0019 | 0.1949 +0.0008 | 0.3088 +0.0019
35 3.12 +0.06 0.1608 + 0.0006 | 0.2744 +£0.0019 | 0.1939 +£0.0008 | 0.3072 £ 0.0019
36 3.14 + 0.06 0.1618 + 0.0006 | 0.2762 +£0.0019 | 0.1951 +£0.0008 | 0.3091 + 0.0019
37 3.11 +0.06 0.1605 + 0.0006 | 0.2740 +£0.0019 | 0.1936 +0.0008 | 0.3068 + 0.0019
38 3.12 +0.06 0.1606 + 0.0006 | 0.2742 +£0.0019 | 0.1937 £0.0008 | 0.3070 £ 0.0019
39 3.13+0.06 0.1613 £ 0.0006 | 0.2754 +0.0019 | 0.1946 + 0.0008 | 0.3082 +0.0019
40 3.12+£0.06 0.1610 £ 0.0006 | 0.2748 +0.0019 | 0.1942 + 0.0008 | 0.3076 +0.0019
41 3.12 +£0.06 0.1608 + 0.0006 | 0.2744 +0.0019 | 0.1939 +0.0008 | 0.3072 +0.0019
42 3.13+0.06 0.1616 £ 0.0006 | 0.2757 +0.0019 | 0.1948 + 0.0008 | 0.3087 +0.0019
43 3.15+0.06 0.1623 + 0.0007 | 0.2770 £0.0019 | 0.1957 +£0.0008 | 0.3101 +0.0019
44 3.13+0.06 0.1612 + 0.0006 | 0.2752 +£0.0019 | 0.1945 +0.0008 | 0.3081 + 0.0019
45 3.13+0.06 0.1613 + 0.0006 | 0.2754 +0.0019 | 0.1946 +0.0008 | 0.3083 + 0.0019
46 3.11+0.06 0.1603 + 0.0006 | 0.2736 +0.0019 | 0.1933 +£0.0008 | 0.3063 + 0.0019
47 3.10£0.06 0.1597 £ 0.0006 | 0.2726 +0.0019 | 0.1926 +0.0008 | 0.3052 +0.0019
48 3.09 £ 0.06 0.1594 + 0.0006 | 0.2721 +0.0019 | 0.1923 +0.0008 | 0.3047 +0.0019
49 3.13+0.06 0.1612 £ 0.0006 | 0.2751 +0.0019 | 0.1944 +0.0008 | 0.3080 +0.0019
50 3.14 +£0.06 0.1618 £ 0.0007 | 0.2762 +0.0019 | 0.1952 +0.0008 | 0.3092 +0.0019
51 3.14 +0.06 0.1618 + 0.0007 | 0.2761 +0.0019 | 0.1951 +0.0008 | 0.3091 + 0.0019
52 3.11+0.06 0.1604 + 0.0006 | 0.2737 £0.0019 | 0.1934 +0.0008 | 0.3064 + 0.0019
53 3.10+ 0.06 0.1600 + 0.0006 | 0.2730 +0.0019 | 0.1929 +0.0008 | 0.3057 £+ 0.0019
54 3.12+0.06 0.1609 + 0.0006 | 0.2746 +0.0019 | 0.1940 +0.0008 | 0.3074 +0.0019
55 3.14 +£0.06 0.1619 £ 0.0007 | 0.2763 +0.0019 | 0.1952 +0.0008 | 0.3093 +0.0019
56 3.15+0.06 0.1623 £ 0.0007 | 0.2771 +0.0019 | 0.1958 + 0.0008 | 0.3101 +0.0019
57 3.13+0.06 0.1612 £ 0.0006 | 0.2751 +0.0019 | 0.1944 +0.0008 | 0.3080 +0.0019
58 3.14 +£0.06 0.1620 £ 0.0007 | 0.2764 +0.0019 | 0.1953 +0.0008 | 0.3095 + 0.0019
59 3.12+0.06 0.1606 + 0.0006 | 0.2741 +0.0019 | 0.1937 +£0.0008 | 0.3069 + 0.0019
60 3.11+0.06 0.1602 + 0.0006 | 0.2735+0.0019 | 0.1933 +£0.0008 | 0.3062 + 0.0019
61 3.16 + 0.06 0.1629 + 0.0007 | 0.2780 +0.0020 | 0.1964 +0.0008 | 0.3112 +0.0019
62 3.13+0.06 0.1616 + 0.0006 | 0.2759 +0.0019 | 0.1949 +0.0008 | 0.3088 + 0.0019
63 3.12 +£0.06 0.1610 £ 0.0006 | 0.2748 +0.0019 | 0.1941 +0.0008 | 0.3076 +0.0019
64 3.12 +£0.06 0.1610 £ 0.0006 | 0.2747 +0.0019 | 0.1941 +0.0008 | 0.3075+0.0019
65 3.15+0.06 0.1626 + 0.0007 | 0.2776 +0.0019 | 0.1961 +0.0008 | 0.3107 +0.0019
66 3.12 +£0.06 0.1609 + 0.0006 | 0.2746 +0.0019 | 0.1940 +0.0008 | 0.3074 +0.0019
67 3.12+0.06 0.1608 + 0.0006 | 0.2744 +0.0019 | 0.1939 +0.0008 | 0.3072 +0.0019
68 3.10+0.06 0.1598 + 0.0006 | 0.2727 +0.0019 | 0.1927 +0.0008 | 0.3053 + 0.0019
69 3.15+0.06 0.1627 + 0.0007 | 0.2777 +0.0019 | 0.1963 +0.0008 | 0.3109 + 0.0019

TABLE 1. IAEA ASSIGNED VALUES (cont.)




3H massic 8Co massic 9Sr massic 134Cs massic 187Cs massic
Participant activity activity activity activity activity
(Bakg™) (Bakg™) (Bakg™) (Bakg™) (Bakg™)
70 3.13+0.06 0.1614 + 0.0006 | 0.2756 +0.0019 | 0.1947 +0.0008 | 0.3085 + 0.0019
71 3.11+0.06 0.1605 + 0.0006 | 0.2739 +0.0019 | 0.1936 + 0.0008 | 0.3067 +0.0019
72 3.14 £ 0.06 0.1618 £ 0.0007 | 0.2761 +0.0019 | 0.1951 +0.0008 | 0.3091 +0.0019
73 3.12 +£0.06 0.1611 £ 0.0006 | 0.2751 +0.0019 | 0.1944 +0.0008 | 0.3079 +0.0019
74 3.13+0.06 0.1614 £ 0.0006 | 0.2755+0.0019 | 0.1947 +£0.0008 | 0.3084 +0.0019

* Participant from Japan

3. PERFORMANCE CRITERIA

The methodology adopted for this exercise is described in Ref. [7] and was slightly updated from the
existing IAEA methodology [8]. (i.e., in this exercise a k value of 2.58 instead of 2.56 was used and a
normalisation factor was introduced to the trueness equation; see Equation 5 below). The scoring system
took into account the accuracy, precision and trueness of the reported data and included in the evaluation
both the combined standard uncertainty of the IAEA value and the combined standard uncertainty
reported by the participating laboratories. The IAEA values, which were used for the data evaluation,
were the certified values of radionuclides at the reference date. A result must pass three tests to be
assigned the status ‘Accepted’, otherwise it was assigned the status ‘Warning’ or ‘Not accepted’.

3.1. ACCURACY

The first step in producing a score for a result Valueanayst was the estimation of the bias. The relative
bias between the Analyst’s value and the TAEA target value was calculated as follows and expressed as
a percentage:

Valueppalyst—Valueiaga

Biasieative = X 100% @

Valueiaga

The absolute value of the relative bias was compared to the Maximal Accepted Relative Bias (MARB).
Participants’ results were scored as ‘Pass’ for accuracy when:

|Bia5relative| < MARB (2)

The MARB values used in this evaluation were 20% for 6°Co, *3*Cs and *’Cs and 25% for both *H and
0gr,

3.2. PRECISION AND TRUENESS
The precision P for each result was calculated according to the following equation:

P =

UNCIAEA 2 UNCAnalyst 2
( ) + ( ) x 100% (3)

Valueiaga ValueAnalyst

The precision P was compared to the Limit of Accepted Precision (LAP). The participants’ results were
scored as ‘Pass’ for precision when:

P < LAP (4)

The LAP values used in this evaluation were 20% for ®Co, *3*Cs and *¥’Cs and 25% for both *H and
03,



The participants’ results for trueness were scored as ‘Pass’ when:

Valueanalyst 258 P

|BiaSre1ative | = Valueipga (5)

3.3. FINAL EVALUATION

For the final evaluation, all three scores were combined (see Table 2). The result was considered as
‘Accepted” if it passed all three tests. If the accuracy test was failed, the result was considered as
‘Not accepted’. If the accuracy test was passed but one of the other two tests was failed, the result was
assigned the ‘Warning’ status. The ‘“Warning” status will reflect cases in which the reported result was

close enough to the assigned property value, but its associated uncertainty was deemed to be either too
small or too large.

TABLE 2. PERFORMANCE EVALUATION CRITERIA

Accuracy Precision Trueness Final evaluation
Pass Pass Pass Accepted
Pass Fail Pass Warning
Pass Pass Fail Warning
Fail Pass/Fail Pass/Fail Not accepted

These evaluation criteria can also be illustrated by plotting the relative bias against the relative
uncertainty of the participants’ result (see Figure 1). In the illustrated case, a relative uncertainty of 1%
for the IAEA value is assumed with MARB and LAP limits of 20%.

25

[
o
1

15

Relative unc Analyst (%)

-30 -20 -10 0 10 20 30
Relative bias (%)

FIG. 1. Visualization of performance evaluation criteria.

The plot consists of six zones (Zone 1 ‘Accepted’; Zones 2, 3 and 4 ‘Warning’; Zones 5 and 6
‘Not accepted’), whose areas are defined by the three tests used above to evaluate the data. The areas of
Zones 1, 3 and 4 are finite, while the areas of Zones 2, 5 and 6 are infinite. A result located in Zone 1
passes all three tests (evaluation ‘Accepted’). A result located in Zone 2 fails only the precision test as
its associated uncertainty is deemed to be too large (evaluation: ‘Warning’). A result located in Zones 3
and 4 fails only the trueness test as its associated uncertainty is deemed to be too small (evaluation:
‘Warning’). A result located in Zones 5 and 6 fails (at least) the accuracy test as its relative bias is larger
than the MARB (evaluation: ‘Not accepted”).



3.4. COMPARISON OF PARTICIPANTS’ VALUES WITH THE IAEA VALUES

The means and the uncertainties for the combined participants’ results were calculated according to a
method developed by Cox (i.e. the weighted mean of the largest consistent subset containing p results)
[9] and subsequently compared with the IAEA values. The mean of the combined participants’ results,
Valuecombined, Was tested against the IAEA value, Valueaea, using this equation:

Valuecombined —Valuejaga

Vunccombined)?+unciaga)?

t = (6)

The effective degrees of freedom ver were determined with the Welch-Satterthwaite equation.
The effective degrees of freedom vers were rounded and the critical value tei for this value was identified.

The criterion for passing the t test was:
|t| < tcrit (7)

If the absolute value of t was greater than the critical value tci, this indicates there was a significant
difference between the combined participants’ results and the IAEA value.



4. RESULTS AND DISCUSSION

In total 264 measurement results were reported by 74 laboratories from 43 countries for *H, %°Co, %Sr,
134Cs and **¥Cs. The evaluation of these results showed that 72% of all reported results were ‘Accepted’,
while 19% of the individual measurement results were ‘Not accepted’ with the remaining 9% having
the ‘Warning’ status. The performance evaluation for *H, %°Co, *Sr, **Cs and **’Cs is summarized in
Table 3. The subset of the 81 Japanese participants’ results showed that 86% of all reported results were
‘Accepted’, while 5% of the results were ‘Not accepted’, with the remaining 9% having the ‘Warning’
status.

TABLE 3. SUMMARY EVALUATION OF THE RADIONUCLIDES REPORTED

Radionuclide sub%l:{?etzieie(;zl ts Accepted Warning Not accepted
°H 34 (13) 25 (13) 3(0) 6 (0)
50Co 61 (17) 41 (15) 3(1) 17 (1)
05y 32 (9) 24 (9) 3(0) 5 (0)
B4Cs 68 (21) 51 (19) 5(1) 12 (1)
187Cs 69 (21) 49 (14) 9 (5) 11 (2)

NOTE: The numbers in brackets represent the subset of Japanese results
For all radionuclides, no significant bias of the combined participants’ results was observed (see Table 4).

TABLE 4. COMPARISON OF THE COMBINED PARTICIPANTS’ RESULTS WITH THE IAEA VALUE

Combined . -
Nuclide parti((:g);ril(tgs:l;esult I'?BEaAk\éalll)Je SL'é‘;Sf(f,Z )e t-value EU:IZZI Bias (%)
*H 3.12+0.04 3.12+0.06 30 (88%) -0.08 2.02 -0.2
%Co 0.1639+0.0018 | 0.1612 +0.0007 | 51 (84%) 1.29 2.00 1.7
05y 0.283 +0.003 0.2750 £ 0.0019 | 23 (72%) 1.68 2.03 2.8
134Cs 0.1907 +0.0015 | 0.1944 +0.0008 | 57 (84%) -1.92 1.99 -1.9
BICs 0.309 £ 0.003 0.3080+0.0019 | 58 (84%) 0.42 1.98 0.5

*Size of the LCS (largest consistent subset) denotes the percentage of the returned results contributing to combined
participants’ results

For ®H, %°Co, %°Sr and *’Cs about half of the participants’ results showed a negative bias (59%, 48%,
44% and 46% of the results, respectively), while for 1**Cs the 47 out of 68 participants’ results (69% of
the results) showed a negative bias. Coincidence summing is a problem for **Cs as it leads to signal
loss and hence underestimation of the activity levels for this radionuclide. It is clear from the results that
some participants did not make a sufficient correction for coincidence summing. For the combined
Japanese results, there were no significant relative differences with the IAEA values for all four
radionuclides. Table 5 summarizes the data evaluation sorted by laboratory code.



TABLE 5. SUMMARY EVALUATION

Lab code

*H

60C0

QOSr

1*

2*

3*

4*

5*

6*

7*

8*

9*

10*

11*

12*

13*

14*

15*

16*

17*

18*

19*

20*

21*

22*

23*

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

134CS

137CS




TABLE 5. SUMMARY EVALUATION (cont.)

Lab code

39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

74

A indicates ‘Accepted’, W indicates ‘Warning’ and NA indicates ‘Not accepted’
* Participant from Japan




The performance evaluation sorted by radionuclide and the bias plots are presented in Appendix |
(see Tables 6-10 and Figures 2-11). In the bias plots, the ‘Accepted’ results are represented by dark
blue points. “Warning’ and ‘Not accepted’ results are represented by the yellow and red points,
respectively. The error bars represent the standard uncertainties of the bias (with a coverage factor of
k = 1). The dotted lines represent a relative bias of + 25% (Maximum Accepted Bias for *H and *°Sr) or
+ 20% (Maximum Accepted Bias for ©Co, **Cs and *’Cs). The performance evaluation sorted by
laboratory code is presented in Appendix II. All laboratories reported their values with standard
uncertainties (k = 1). However, a large spread in the submitted uncertainties was observed with relative
uncertainties (at k = 1) ranging from 1.9% to 29% for *H, from 3.0% to 76% for 8°Co, from 2.3% to 23%
for %°Sr, from 1.0% to 86% for *3*Cs and from 1.5% to 72% for *’Cs. However, most reported relative
uncertainties were in the range of 5% — 15% (*H and ¢°Co), 5% — 10% (*°Sr) and 3% — 10% (***Cs and
137CS).

For 3H, practically all participants performed a distillation of the sea water samples, followed by liquid
scintillation counting (LSC). Eight participants (2*, 9*, 12*, 30, 60, 63, 67 and 73) performed
electrolytic enrichment after distillation (and obtained in general excellent results with in general small
uncertainties of less than 7% at k = 1). The direct measurements after distillation yielded slightly larger
uncertainties generally between 5% and 20%.

For %°Sr, the large majority of participants used gas-flow proportional counting (GPC) of chemically
separated °°Y as the analysis technique, except Participants 25, 36, 37, 39, 42, 43, 70 and 72 who used
LSC/Cherenkov counting. Chemical separation techniques used included precipitations of Sr-oxalate,
Sr-phosphate or Sr-carbonate, barium chromate precipitations, iron hydroxide precipitation, nitric acid
precipitations, cation-exchange chromatography, Sr-extraction chromatography and direct liquid-liquid
extraction of Y with HDEHP (di-(2-ethylhexyl)phosphoric acid). No significant difference between
the performances of the chemical separation techniques is apparent.

For %Co, a large majority of the participants measured the sea water samples directly with gamma
spectrometry, while the remaining laboratories either used a pre-concentration technique (e.g. co-
precipitation with hydroxide or MnQ,) to separate ®°Co from the sea water matrix followed by gamma
spectrometry (Participants 2*, 3*, 15*, 17*, 21* and 41), evaporation of the sample followed by gamma
spectrometry (Participants 23*, 32, 57, 58, 63, 65 and 66) or used a combination of techniques. No
significant difference in the performance between the two techniques is apparent.

For $3Cs and *'Cs, a large majority of the participants measured the sea water samples directly with
gamma spectrometry, while the remaining laboratories either used a pre-concentration technique (e.g.
adsorption on ammonium molybdophosphate or Ni/Cu cyanoferrate) to separate the caesium
radionuclides from the sea water matrix followed by gamma spectrometry (Participants 2*, 3*, 4*, 11*,
12*, 15* 17*, 20*, 21*, 27, 39, 41, 43, 69, 71, 72 and 73), evaporation of the sample followed by
gamma spectrometry (Participants 23*, 32, 57, 58, 63, 65 and 66) or used a combination of techniques.
No significant difference in the performance between the two techniques is apparent.

10
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APPENDIX |I. PERFORMANCE EVALUATION TABLES SORTED BY RADIONUCLIDE

TABLE 6. EVALUATION RESULTS FOR °H

Lab Lab value Lab IAEA IAEA Relative Trueness
code (B kg?) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

1* - - 3.14 0.06 - - - - - - Not reported
2* 3.08 0.10 3.12 0.06 -1 3.8 10 Pass Pass Pass Accepted
3* 3.15 0.17 3.13 0.06 1 5.8 15 Pass Pass Pass Accepted
4* - - 3.14 0.06 - - - - - - Not reported
5* - - 3.11 0.06 - - - - - - Not reported
6* 2.76 0.17 3.13 0.06 -12 6.5 15 Pass Pass Pass Accepted
Ie 2.86 0.24 3.12 0.06 -8 8.6 20 Pass Pass Pass Accepted
8* - - 3.11 0.06 - - - - - - Not reported
9* 3.27 0.15 3.13 0.06 4 5.0 13 Pass Pass Pass Accepted
10* - - 3.11 0.06 - - - - - - Not reported
11* - - 3.13 0.06 - - - - - - Not reported
12* 3.10 0.15 3.12 0.06 -1 5.3 13 Pass Pass Pass Accepted
13* - - 3.13 0.06 - - - - - - Not reported
14* 3.10 0.17 3.12 0.06 -1 5.9 15 Pass Pass Pass Accepted
15* 2.83 0.19 3.15 0.06 -10 7.1 17 Pass Pass Pass Accepted
16* 3.03 0.16 3.11 0.06 -3 5.6 14 Pass Pass Pass Accepted
17* - - 3.13 0.06 - - - - - - Not reported
18* - - 3.12 0.06 - - - - - - Not reported
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TABLE 6. EVALUATION RESULTS FOR °H (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

19* 3.1 0.3 3.12 0.06 0 8.7 22 Pass Pass Pass Accepted
20* - - 3.12 0.06 - - - - - - Not reported
21* 3.2 0.3 3.12 0.06 3 9.4 25 Pass Pass Pass Accepted
22* 2.97 0.18 3.12 0.06 -5 6.4 16 Pass Pass Pass Accepted
23* 2.98 0.24 3.14 0.06 -5 8.4 21 Pass Pass Pass Accepted
24 - - 3.13 0.06 - - - - - - Not reported
25 3.0 0.3 3.16 0.06 -5 11 27 Pass Pass Pass Accepted
26 - - 3.10 0.06 - - - - - - Not reported
27 25 0.4 3.12 0.06 -20 16 33 Pass Pass Pass Accepted
28 - - 3.12 0.06 - - - - - - Not reported
29 3.2 0.9 3.13 0.06 1 28 74 Pass Fail Pass Warning
30 3.20 0.06 3.12 0.06 3 2.8 7.2 Pass Pass Pass Accepted
31 3.7 0.7 3.14 0.06 17 18 55 Pass Pass Pass Accepted
32 2.5 0.7 3.12 0.06 -20 27 56 Pass Fail Pass Warning
33 3.28 0.10 3.10 0.06 6 3.7 10 Pass Pass Pass Accepted
34 <5.5 - 3.13 0.06 - - - - - - Not evaluated
35 2.9 0.4 3.12 0.06 -8 13 32 Pass Pass Pass Accepted
36 3.9 0.8 3.14 0.06 24 21 66 Pass Pass Pass Accepted
37 - - 311 0.06 - - - - - - Not reported
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TABLE 6. EVALUATION RESULTS FOR °H (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

38 - - 3.12 0.06 - - - - - - Not reported
39 - — 3.13 0.06 - — — — - - Not reported
40 - - 3.12 0.06 - - - - - - Not reported
41 3.1 0.5 3.12 0.06 -1 17 43 Pass Pass Pass Accepted

42 4.3 0.7 3.13 0.06 36 16 57 Fail Pass Pass Not accepted
43 - - 3.15 0.06 - - - - - - Not reported
44 - - 3.13 0.06 - - - - - - Not reported
45 - - 3.13 0.06 - - - - - - Not reported
46 - - 3.11 0.06 - - - - - - Not reported
47 - - 3.10 0.06 - - - - - - Not reported
48 - - 3.09 0.06 - - - - - - Not reported
49 - - 3.13 0.06 - - - - - - Not reported
50 <0.007 - 3.14 0.06 - - - - - - Not evaluated
51 - - 3.14 0.06 - - - - - - Not reported
52 - - 3.11 0.06 - - - - - - Not reported
53 - - 3.10 0.06 - - - - - - Not reported
54 - - 3.12 0.06 - - - - - - Not reported
55 - - 3.14 0.06 - - - - - - Not reported
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TABLE 6. EVALUATION RESULTS FOR °H (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)

56 4.3 0.5 3.15 0.06 37 12 41 Fail Pass Pass Not accepted
57 - - 3.13 0.06 - - - - - - Not reported
58 - — 3.14 0.06 - — — — — — Not reported
59 1.20 0.17 3.12 0.06 -61 14 15 Fail Pass Fail Not accepted
60 2.95 0.18 3.11 0.06 -5 6.4 16 Pass Pass Pass Accepted
61 - - 3.16 0.06 - - - - - - Not reported
62 - - 3.13 0.06 - - - - - - Not reported
63 2.45 0.16 3.12 0.06 -22 6.7 13 Pass Pass Fail Warning
64 - - 3.12 0.06 - - - - - - Not reported
65 - - 3.15 0.06 - - - - - - Not reported
66 4.8 0.4 3.12 0.06 53 8.8 34 Fail Pass Fail Not accepted
67 2.80 0.20 3.12 0.06 -10 7.4 17 Pass Pass Pass Accepted
68 3.90 0.12 3.10 0.06 26 3.7 11 Fail Pass Fail Not accepted
69 - - 3.15 0.06 - - - - - - Not reported
70 2.9 0.4 3.13 0.06 -7 14 33 Pass Pass Pass Accepted
71 - - 3.11 0.06 - - - - - - Not reported
72 5.1 1.5 3.14 0.06 63 29 123 Fail Fail Pass Not accepted
73 34 0.3 3.12 0.06 9 9.3 26 Pass Pass Pass Accepted
74 - - 3.13 0.06 - - - - - - Not reported
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TABLE 7. EVALUATION RESULTS FOR ®Co

Lab Lab value Lab IAEA IAEA Relative Trueness . .
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

1* - - 0.1621 0.0007 — - - - - - Not reported
2* 0.161 0.009 0.1610 0.0006 0 5.6 14 Pass Pass Pass Accepted
3* 0.144 0.005 0.1615 0.0006 -11 3.3 7.6 Pass Pass Fail Warning
4* - — 0.1620 0.0007 - - - - - - Not reported
5* 0.178 0.022 0.1601 0.0006 11 12 35 Pass Pass Pass Accepted
6* 0.159 0.017 0.1612 0.0006 -1 11 27 Pass Pass Pass Accepted
7 - - 0.1610 0.0006 - - - - - - Not reported
8* 0.123 0.019 0.1601 0.0006 -23 16 31 Fail Pass Pass Not accepted
9* - - 0.1616 0.0006 - - - - - - Not reported
10* 0.155 0.017 0.1605 0.0006 -3 11 27 Pass Pass Pass Accepted
11* - — 0.1616 0.0006 - — — — - - Not reported
12* 0.170 0.025 0.1607 0.0006 6 15 40 Pass Pass Pass Accepted
13* 0.148 0.013 0.1612 0.0006 -8 8.8 21 Pass Pass Pass Accepted
14* 0.160 0.019 0.1609 0.0006 -1 12 30 Pass Pass Pass Accepted
15* 0.178 0.013 0.1626 0.0006 9 7.3 21 Pass Pass Pass Accepted
16* 0.161 0.009 0.1604 0.0006 0 5.6 14 Pass Pass Pass Accepted
17* 0.171 0.005 0.1616 0.0007 6 3.0 8.2 Pass Pass Pass Accepted
18* 0.156 0.021 0.1606 0.0006 -3 13 34 Pass Pass Pass Accepted
19* 0.156 0.011 0.1611 0.0006 -3 7.2 18 Pass Pass Pass Accepted
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TABLE 7. EVALUATION RESULTS FOR ®Co (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness . .
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

20* - - 0.1611 0.0006 — - - - - - Not reported
21* 0.163 0.011 0.1607 0.0006 1 6.5 17 Pass Pass Pass Accepted
22* 0.156 0.019 0.1610 0.0006 -3 12 30 Pass Pass Pass Accepted
23* 0.163 0.014 0.1619 0.0007 1 8.6 22 Pass Pass Pass Accepted
24 0.176 0.015 0.1616 0.0006 9 8.6 24 Pass Pass Pass Accepted
25 0.158 0.009 0.1629 0.0007 -3 5.7 14 Pass Pass Pass Accepted
26 0.15 0.04 0.1597 0.0006 -6 27 65 Pass Fail Pass Warning
27 0.160 0.015 0.1610 0.0006 -1 9.4 24 Pass Pass Pass Accepted
28 0.177 0.023 0.1611 0.0006 10 13 37 Pass Pass Pass Accepted
29 0.168 0.015 0.1615 0.0006 4 8.7 23 Pass Pass Pass Accepted
30 0.153 0.014 0.1610 0.0006 -5 9.2 22 Pass Pass Pass Accepted
31 0.19 0.03 0.1620 0.0007 17 14 43 Pass Pass Pass Accepted
32 0.089 0.011 0.1608 0.0006 -45 12 18 Fail Pass Fail Not accepted
33 0.163 0.011 0.1600 0.0006 2 6.9 18 Pass Pass Pass Accepted
34 0.161 0.012 0.1616 0.0006 0 7.5 19 Pass Pass Pass Accepted
35 0.184 0.012 0.1608 0.0006 14 6.5 19 Pass Pass Pass Accepted
36 0.163 0.011 0.1618 0.0007 1 6.8 18 Pass Pass Pass Accepted
37 0.170 0.010 0.1605 0.0006 6 5.9 16 Pass Pass Pass Accepted
38 0.223 0.016 0.1606 0.0006 39 7.2 26 Fail Pass Fail Not accepted
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TABLE 7. EVALUATION RESULTS FOR ®Co (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
39 0.150 0.013 0.1613 0.0006 -7 8.5 20 Pass Pass Pass Accepted
40 0.09 0.07 0.1610 0.0006 47 76 104 Fail Fail Pass Not accepted
41 0.159 0.014 0.1608 0.0006 -1 8.8 22 Pass Pass Pass Accepted
42 0.099 0.021 0.1616 0.0006 -39 21 34 Fail Fail Fail Not accepted
43 0.138 0.008 0.1623 0.0007 -15 5.8 13 Pass Pass Fail Warning
44 - - 0.1612 0.0006 - - - - - - Not reported
45 - - 0.1613 0.0006 - - - - - - Not reported
46 - — 0.1603 0.0006 - - - - - - Not reported
47 0.23 0.04 0.1597 0.0006 46 15 57 Fail Pass Pass Not accepted
48 24 3 0.1594 0.0006 | 14671 13 4815 Fail Pass Fail Not accepted
49 0.150 0.020 0.1612 0.0006 -7 13 32 Pass Pass Pass Accepted
50 0.25 0.09 0.1618 0.0007 57 36 146 Fail Fail Pass Not accepted
51 0.23 0.10 0.1618 0.0007 43 43 159 Fail Fail Pass Not accepted
52 0.075 0.010 0.1604 0.0006 -53 13 16 Fail Pass Fail Not accepted
53 0.23 0.07 0.1600 0.0006 47 29 109 Fail Fail Pass Not accepted
54 0.19 0.04 0.1609 0.0006 15 19 58 Pass Pass Pass Accepted
55 <0.29 - 0.1619 0.0007 - - - - - - Not evaluated
56 0.180 0.010 0.1623 0.0007 11 5.6 16 Pass Pass Pass Accepted
57 0.145 0.012 0.1612 0.0006 -10 8.3 19 Pass Pass Pass Accepted
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TABLE 7. EVALUATION RESULTS FOR ®Co (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)

58 0.195 0.017 0.1620 0.0007 20 8.7 27 Fail Pass Pass Not accepted
59 0.160 0.020 0.1606 0.0006 0 13 32 Pass Pass Pass Accepted
60 0.041 0.017 0.1602 0.0006 —74 41 27 Fail Fail Fail Not accepted
61 0.170 0.019 0.1629 0.0007 4 11 30 Pass Pass Pass Accepted
62 0.210 0.020 0.1616 0.0006 30 9.5 32 Fail Pass Pass Not accepted
63 0.180 0.018 0.1610 0.0006 12 10 29 Pass Pass Pass Accepted
64 0.073 0.025 0.1610 0.0006 -55 35 40 Fail Fail Fail Not accepted
65 0.165 0.013 0.1626 0.0007 1 7.9 21 Pass Pass Pass Accepted
66 0.173 0.019 0.1609 0.0006 8 11 30 Pass Pass Pass Accepted
67 - - 0.1608 0.0006 - - - - - - Not reported
68 0.23 0.03 0.1598 0.0006 44 12 45 Fail Pass Pass Not accepted
69 - — 0.1627 0.0007 - — — — - - Not reported
70 0.180 0.010 0.1614 0.0006 11 5.6 16 Pass Pass Pass Accepted
71 - — 0.1605 0.0006 - — — — - - Not reported
72 0.112 0.017 0.1618 0.0007 =31 15 27 Fail Pass Fail Not accepted
73 0.151 0.008 0.1611 0.0006 -6 5.2 13 Pass Pass Pass Accepted
74 0.175 0.012 0.1614 0.0006 8 6.9 19 Pass Pass Pass Accepted
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TABLE 8. EVALUATION RESULTS FOR *sr

Lab IAEA IAEA .
IC': 5’ o Izgz \@Iﬂ; uncert. value uncert. Eiat(:)z P (%) ;I;rrrl:ﬁn(ﬁ/i; Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

1* - - 0.2767 0.0019 — - - - - - Not reported
2* 0.282 0.018 0.2748 0.0019 3 6.4 17 Pass Pass Pass Accepted
3* - — 0.2757 0.0019 - — — — - - Not reported
4* - — 0.2766 0.0019 - - - - - - Not reported
5* - — 0.2733 0.0019 - - - - - - Not reported
6* 0.289 0.007 0.2752 0.0019 5 24 6.5 Pass Pass Pass Accepted
7 - - 0.2748 0.0019 - - - - - - Not reported
8* - — 0.2732 0.0019 - - - - - - Not reported
9* - - 0.2759 0.0019 - - - - - - Not reported
10* - - 0.2739 0.0019 - - - - - - Not reported
11* - — 0.2758 0.0019 - — — — - - Not reported
12* 0.288 0.015 0.2742 0.0019 5 53 14 Pass Pass Pass Accepted
13* - - 0.2752 0.0019 - - - - - - Not reported
14* 0.283 0.017 0.2747 0.0019 3 6.0 16 Pass Pass Pass Accepted
15* 0.280 0.019 0.2776 0.0019 1 6.8 18 Pass Pass Pass Accepted
16* 0.276 0.023 0.2737 0.0019 1 8.4 22 Pass Pass Pass Accepted
17* - - 0.2758 0.0019 - - - - - - Not reported
18* - - 0.2742 0.0019 - - - - — — Not reported
19* - - 0.2750 0.0019 - - - - — — Not reported
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TABLE 8. EVALUATION RESULTS FOR %8r (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness . .
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

20* - - 0.2750 0.0019 — - - - - - Not reported
21* 0.275 0.019 0.2744 0.0019 0 7.0 18 Pass Pass Pass Accepted
22* 0.240 0.016 0.2748 0.0019 -13 6.7 15 Pass Pass Pass Accepted
23* 0.294 0.014 0.2764 0.0019 6 4.8 13 Pass Pass Pass Accepted
24 - — 0.2757 0.0019 - - - - - - Not reported
25 0.305 0.013 0.2780 0.0020 10 4.3 12 Pass Pass Pass Accepted
26 - - 0.2726 0.0019 - - - - - - Not reported
27 - — 0.2749 0.0019 - - - - - - Not reported
28 - - 0.2749 0.0019 - - - - - - Not reported
29 - - 0.2756 0.0019 - - - - - - Not reported
30 - — 0.2748 0.0019 - — — — - - Not reported
31 0.241 0.017 0.2765 0.0019 -13 7.1 16 Pass Pass Pass Accepted
32 - - 0.2745 0.0019 - - - - - - Not reported
33 0.238 0.014 0.2731 0.0019 -13 5.9 13 Pass Pass Pass Accepted
34 0.159 0.012 0.2758 0.0019 —42 7.6 11 Fail Pass Fail Not accepted
35 0.304 0.018 0.2744 0.0019 11 6.0 17 Pass Pass Pass Accepted
36 0.281 0.018 0.2762 0.0019 2 6.4 17 Pass Pass Pass Accepted
37 0.230 0.020 0.2740 0.0019 -16 8.7 19 Pass Pass Pass Accepted
38 0.31 0.04 0.2742 0.0019 11 12 35 Pass Pass Pass Accepted




T¢

TABLE 8. EVALUATION RESULTS FOR %8r (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
39 0.276 0.016 0.2754 0.0019 0 6.0 15 Pass Pass Pass Accepted
40 - — 0.2748 0.0019 - — — — - - Not reported
41 0.272 0.017 0.2744 0.0019 -1 6.3 16 Pass Pass Pass Accepted
42 0.249 0.009 0.2757 0.0019 -10 3.8 8.8 Pass Pass Fail Warning
43 0.26 0.03 0.2770 0.0019 -5 13 32 Pass Pass Pass Accepted
44 - - 0.2752 0.0019 - - - - - - Not reported
45 - - 0.2754 0.0019 - - - - - - Not reported
46 - — 0.2736 0.0019 - - - - - - Not reported
47 - - 0.2726 0.0019 - - - - - - Not reported
48 - - 0.2721 0.0019 - - - - - - Not reported
49 - — 0.2751 0.0019 - — — — - - Not reported
50 - — 0.2762 0.0019 - — — — - - Not reported
51 - - 0.2761 0.0019 - - - - - - Not reported
52 - — 0.2737 0.0019 - — — — - - Not reported
53 - — 0.2730 0.0019 - — — — - - Not reported
54 - - 0.2746 0.0019 - - - - - - Not reported
55 - - 0.2763 0.0019 - - - - - - Not reported
56 0.32 0.04 0.2771 0.0019 16 13 37 Pass Pass Pass Accepted
57 - - 0.2751 0.0019 - - - - — — Not reported
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TABLE 8. EVALUATION RESULTS FOR %8r (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
58 - - 0.2764 0.0019 — - - - - - Not reported
59 - — 0.2741 0.0019 - — — — — — Not reported
60 0.0022 0.0005 0.2735 0.0019 -99 23 1.9 Fail Pass Fail Not accepted
61 - — 0.2780 0.0020 - - - - - - Not reported
62 0.286 0.012 0.2759 0.0019 4 4.2 11 Pass Pass Pass Accepted
63 0.222 0.015 0.2748 0.0019 -19 6.8 14 Pass Pass Fail Warning
64 - - 0.2747 0.0019 - - - - - - Not reported
65 - — 0.2776 0.0019 - - - - - - Not reported
66 0.32 0.04 0.2746 0.0019 15 12 37 Pass Pass Pass Accepted
67 0.260 0.020 0.2744 0.0019 -5 1.7 19 Pass Pass Pass Accepted
68 - — 0.2727 0.0019 - — — — - - Not reported
69 0.21 0.03 0.2777 0.0020 -25 15 28 Fail Pass Pass Not accepted
70 0.33 0.04 0.2756 0.0019 20 12 37 Pass Pass Pass Accepted
71 0.42 0.04 0.2739 0.0019 53 9.5 38 Fail Pass Fail Not accepted
72 0.13 0.03 0.2761 0.0019 -53 20 24 Fail Pass Fail Not accepted
73 0.230 0.010 0.2751 0.0019 -16 44 10 Pass Pass Fail Warning
74 - - 0.2755 0.0019 - - - - - - Not reported
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TABLE 9. EVALUATION RESULTS FOR 3Cs

Lab Lab value Lab IAEA IAEA Relative Trueness
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

1* 0.170 0.020 0.1956 0.0008 -13 12 26 Pass Pass Pass Accepted
2* 0.189 0.009 0.1942 0.0008 -3 4.8 12 Pass Pass Pass Accepted
3* 0.190 0.004 0.1948 0.0008 -2 2.1 54 Pass Pass Pass Accepted
4* 0.148 0.003 0.1954 0.0008 -24 2.2 4.3 Fail Pass Fail Not accepted
5* 0.219 0.021 0.1931 0.0008 13 9.6 28 Pass Pass Pass Accepted
6* 0.171 0.015 0.1945 0.0008 -12 8.8 20 Pass Pass Pass Accepted
7 - - 0.1942 0.0008 - - - - - - Not reported
8* 0.163 0.018 0.1931 0.0008 -16 11 24 Pass Pass Pass Accepted
9* - - 0.1949 0.0008 - - - - - - Not reported
10* 0.191 0.015 0.1935 0.0008 -1 7.8 20 Pass Pass Pass Accepted
11* 0.213 0.005 0.1949 0.0008 9 2.2 6.2 Pass Pass Fail Warning
12* 0.182 0.011 0.1938 0.0008 -6 6.1 15 Pass Pass Pass Accepted
13* 0.189 0.012 0.1944 0.0008 -3 6.3 16 Pass Pass Pass Accepted
14* 0.180 0.020 0.1941 0.0008 -7 11 27 Pass Pass Pass Accepted
15* 0.217 0.015 0.1961 0.0008 11 6.9 20 Pass Pass Pass Accepted
16* 0.196 0.009 0.1934 0.0008 1 4.6 12 Pass Pass Pass Accepted
17* 0.199 0.005 0.1949 0.0008 2 2.3 6.2 Pass Pass Pass Accepted
18* 0.201 0.017 0.1937 0.0008 4 8.5 23 Pass Pass Pass Accepted
19* 0.181 0.010 0.1943 0.0008 -7 5.8 14 Pass Pass Pass Accepted
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TABLE 9. EVALUATION RESULTS FOR ¥Cs (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness . .
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

20* 0.215 0.011 0.1943 0.0008 11 5.0 14 Pass Pass Pass Accepted
21* 0.193 0.012 0.1939 0.0008 0 6.1 16 Pass Pass Pass Accepted
22* 0.164 0.017 0.1942 0.0008 -16 10 23 Pass Pass Pass Accepted
23* 0.189 0.017 0.1953 0.0008 -3 9.0 22 Pass Pass Pass Accepted
24 0.189 0.015 0.1948 0.0008 -3 1.7 19 Pass Pass Pass Accepted
25 0.183 0.011 0.1965 0.0008 -7 6.0 14 Pass Pass Pass Accepted
26 0.150 0.010 0.1926 0.0008 -22 6.7 13 Fail Pass Fail Not accepted
27 0.211 0.015 0.1942 0.0008 9 7.1 20 Pass Pass Pass Accepted
28 0.21 0.03 0.1943 0.0008 7 13 36 Pass Pass Pass Accepted
29 0.194 0.015 0.1947 0.0008 -1 8.0 20 Pass Pass Pass Accepted
30 0.170 0.008 0.1941 0.0008 -12 4.7 11 Pass Pass Fail Warning
31 0.145 0.022 0.1954 0.0008 -26 15 29 Fail Pass Pass Not accepted
32 0.197 0.014 0.1940 0.0008 2 7.1 19 Pass Pass Pass Accepted
33 0.188 0.010 0.1929 0.0008 -3 5.4 14 Pass Pass Pass Accepted
34 0.189 0.014 0.1949 0.0008 -3 7.4 19 Pass Pass Pass Accepted
35 0.157 0.012 0.1939 0.0008 -19 7.7 16 Pass Pass Fail Warning
36 0.160 0.009 0.1951 0.0008 -18 5.6 12 Pass Pass Fail Warning
37 0.200 0.010 0.1936 0.0008 3 5.0 13 Pass Pass Pass Accepted
38 0.207 0.015 0.1937 0.0008 7 7.3 20 Pass Pass Pass Accepted
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TABLE 9. EVALUATION RESULTS FOR ¥Cs (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)

39 0.173 0.014 0.1946 0.0008 -11 8.2 19 Pass Pass Pass Accepted
40 0.11 0.06 0.1942 0.0008 —42 49 73 Fail Fail Pass Not accepted
41 0.182 0.017 0.1939 0.0008 -6 9.3 23 Pass Pass Pass Accepted
42 0.180 0.025 0.1948 0.0008 -8 14 33 Pass Pass Pass Accepted
43A 0.181 0.017 0.1957 0.0008 -8 9.4 22 Pass Pass Pass Accepted
43B 0.190 0.011 0.1957 0.0008 -3 5.8 15 Pass Pass Pass Accepted
44 0.1200 0.0012 0.1945 0.0008 -38 1.1 1.9 Fail Pass Fail Not accepted
45 0.35 0.05 0.1946 0.0008 80 14 66 Fail Pass Fail Not accepted
46 - - 0.1933 0.0008 - - - - - - Not reported
47 0.28 0.03 0.1926 0.0008 44 12 44 Fail Pass Pass Not accepted
48 1.16 0.14 0.1923 0.0008 503 12 188 Fail Pass Fail Not accepted
49 0.22 0.03 0.1944 0.0008 13 14 40 Pass Pass Pass Accepted
50 0.17 0.03 0.1952 0.0008 -13 20 44 Pass Pass Pass Accepted
51 0.23 0.20 0.1951 0.0008 19 86 264 Pass Fail Pass Warning
52 0.048 0.007 0.1934 0.0008 -75 14 9.0 Fail Pass Fail Not accepted
53 - - 0.1929 0.0008 - - - - - - Not reported
54 0.18 0.03 0.1940 0.0008 -6 18 44 Pass Pass Pass Accepted
55 <0.28 - 0.1952 0.0008 - - - - - - Not evaluated
56 0.180 0.010 0.1958 0.0008 -8 5.6 13 Pass Pass Pass Accepted
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TABLE 9. EVALUATION RESULTS FOR Cs (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)

57 0.163 0.013 0.1944 0.0008 -16 8.0 17 Pass Pass Pass Accepted
58 0.217 0.014 0.1953 0.0008 11 6.5 18 Pass Pass Pass Accepted
59 0.190 0.020 0.1937 0.0008 -2 11 27 Pass Pass Pass Accepted
60 0.046 0.015 0.1933 0.0008 —76 33 20 Fail Fail Fail Not accepted
61 0.190 0.018 0.1964 0.0008 -3 9.5 24 Pass Pass Pass Accepted
62 0.210 0.010 0.1949 0.0008 8 4.8 13 Pass Pass Pass Accepted
63 0.183 0.019 0.1941 0.0008 -6 10 25 Pass Pass Pass Accepted
64 - — 0.1941 0.0008 - - - - - - Not reported
65 0.196 0.012 0.1961 0.0008 0 6.1 16 Pass Pass Pass Accepted
66 0.193 0.019 0.1940 0.0008 -1 9.9 25 Pass Pass Pass Accepted
67 - — 0.1939 0.0008 - — — — - - Not reported
68 0.23 0.03 0.1927 0.0008 18 12 37 Pass Pass Pass Accepted
69 0.183 0.010 0.1963 0.0008 -7 55 13 Pass Pass Pass Accepted
70 0.190 0.010 0.1947 0.0008 -2 53 13 Pass Pass Pass Accepted
71 0.190 0.007 0.1936 0.0008 -2 3.7 9.4 Pass Pass Pass Accepted
72 0.15 0.03 0.1951 0.0008 -21 19 38 Fail Pass Pass Not accepted
73 0.258 0.007 0.1944 0.0008 33 2.7 9.3 Fail Pass Fail Not accepted
74 0.192 0.008 0.1947 0.0008 -1 4.2 11 Pass Pass Pass Accepted
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TABLE 10. EVALUATION RESULTS FOR *¥'Cs

Lab Lab value Lab IAEA IAEA Relative Trueness
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

1* 0.315 0.022 0.3098 0.0019 2 7.0 18 Pass Pass Pass Accepted
2* 0.310 0.011 0.3077 0.0019 1 3.6 9.3 Pass Pass Pass Accepted
3* 0.279 0.005 0.3086 0.0019 -10 1.7 4.1 Pass Pass Fail Warning
4* 0.239 0.004 0.3096 0.0019 -23 16 3.3 Fail Pass Fail Not accepted
5* 0.35 0.03 0.3059 0.0019 16 8.5 25 Pass Pass Pass Accepted
6* 0.328 0.020 0.3081 0.0019 6 6.1 17 Pass Pass Pass Accepted
7 - - 0.3076 0.0019 - - - - - - Not reported
8* 0.251 0.021 0.3059 0.0019 -18 8.3 18 Pass Pass Fail Warning
9* - - 0.3088 0.0019 - - - - - - Not reported
10* 0.308 0.019 0.3066 0.0019 0 6.2 16 Pass Pass Pass Accepted
11* 0.347 0.006 0.3087 0.0019 12 1.7 4.9 Pass Pass Fail Warning
12* 0.292 0.013 0.3070 0.0019 -5 45 11 Pass Pass Pass Accepted
13* 0.263 0.013 0.3080 0.0019 -15 4.8 11 Pass Pass Fail Warning
14* 0.330 0.022 0.3075 0.0019 7 6.7 18 Pass Pass Pass Accepted
15* 0.317 0.018 0.3107 0.0019 2 5.7 15 Pass Pass Pass Accepted
16* 0.291 0.013 0.3064 0.0019 -5 45 11 Pass Pass Pass Accepted
17* 0.326 0.005 0.3087 0.0019 6 1.7 4.7 Pass Pass Fail Warning
18* 0.380 0.019 0.3069 0.0019 24 5.0 16 Fail Pass Fail Not accepted
19* 0.325 0.015 0.3079 0.0019 6 4.7 13 Pass Pass Pass Accepted
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TABLE 10. EVALUATION RESULTS FOR *¥'Cs (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness . .
code (B kg ) uncert. value uncert. bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)

20* 0.336 0.017 0.3078 0.0019 9 5.0 14 Pass Pass Pass Accepted
21* 0.290 0.017 0.3071 0.0019 -6 5.9 14 Pass Pass Pass Accepted
22* 0.302 0.021 0.3077 0.0019 -2 7.0 18 Pass Pass Pass Accepted
23* 0.310 0.021 0.3094 0.0019 0 6.8 18 Pass Pass Pass Accepted
24 0.31 0.03 0.3087 0.0019 0 9.0 23 Pass Pass Pass Accepted
25 0.293 0.022 0.3112 0.0019 -6 7.5 18 Pass Pass Pass Accepted
26 0.290 0.020 0.3052 0.0019 -5 6.9 17 Pass Pass Pass Accepted
27 0.332 0.023 0.3077 0.0019 8 7.0 19 Pass Pass Pass Accepted
28 0.40 0.04 0.3078 0.0019 31 94 32 Fail Pass Pass Not accepted
29 0.322 0.024 0.3085 0.0019 4 7.3 20 Pass Pass Pass Accepted
30 0.303 0.021 0.3076 0.0019 -1 7.0 18 Pass Pass Pass Accepted
31 0.28 0.03 0.3095 0.0019 -11 10 23 Pass Pass Pass Accepted
32 0.309 0.020 0.3073 0.0019 1 6.5 17 Pass Pass Pass Accepted
33 0.289 0.016 0.3057 0.0019 -5 5.7 14 Pass Pass Pass Accepted
34 0.310 0.025 0.3088 0.0019 0 8.1 21 Pass Pass Pass Accepted
35 0.360 0.020 0.3072 0.0019 17 5.6 17 Pass Pass Fail Warning
36 0.289 0.018 0.3091 0.0019 -7 6.3 15 Pass Pass Pass Accepted
37 0.280 0.020 0.3068 0.0019 -9 7.2 17 Pass Pass Pass Accepted
38 0.304 0.022 0.3070 0.0019 -1 7.3 19 Pass Pass Pass Accepted
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TABLE 10. EVALUATION RESULTS FOR *¥'Cs (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)

39 0.298 0.017 0.3082 0.0019 -3 5.6 14 Pass Pass Pass Accepted
40 0.17 0.05 0.3076 0.0019 —46 32 44 Fail Fail Fail Not accepted
41 0.32 0.03 0.3072 0.0019 3 8.6 23 Pass Pass Pass Accepted
42 0.315 0.024 0.3087 0.0019 2 7.6 20 Pass Pass Pass Accepted
43A 0.294 0.024 0.3101 0.0019 -5 8.2 20 Pass Pass Pass Accepted
43B 0.307 0.019 0.3101 0.0019 -1 6.2 16 Pass Pass Pass Accepted
44 - - 0.3081 0.0019 - - - - - - Not reported
45 0.43 0.06 0.3083 0.0019 39 14 50 Fail Pass Pass Not accepted
46 <11 - 0.3063 0.0019 - - - - - - Not evaluated
47 0.40 0.04 0.3052 0.0019 33 9.3 32 Fail Pass Fail Not accepted
48 1.82 0.22 0.3047 0.0019 497 12 186 Fail Pass Fail Not accepted
49 0.25 0.03 0.3080 0.0019 -19 12 25 Pass Pass Pass Accepted
50 0.42 0.07 0.3092 0.0019 36 17 61 Fail Pass Pass Not accepted
51 0.28 0.20 0.3091 0.0019 -10 72 167 Pass Fail Pass Warning
52 0.073 0.017 0.3064 0.0019 —76 24 15 Fail Fail Fail Not accepted
53 0.32 0.09 0.3057 0.0019 5 28 75 Pass Fail Pass Warning
54 0.26 0.04 0.3074 0.0019 -15 14 30 Pass Pass Pass Accepted
55 <0.4 - 0.3093 0.0019 - - - - - - Not evaluated
56 0.320 0.020 0.3101 0.0019 3 6.3 17 Pass Pass Pass Accepted
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TABLE 10. EVALUATION RESULTS FOR *¥Cs (cont.)

Lab Lab value Lab IAEA IAEA Relative Trueness - .
code (B kg ) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)

57 0.280 0.020 0.3080 0.0019 -9 7.2 17 Pass Pass Pass Accepted
58 0.307 0.015 0.3095 0.0019 -1 4.9 13 Pass Pass Pass Accepted
59 0.302 0.022 0.3069 0.0019 -2 7.3 19 Pass Pass Pass Accepted
60 0.25 0.06 0.3062 0.0019 -19 23 49 Pass Fail Pass Warning
61 0.315 0.024 0.3112 0.0019 1 7.6 20 Pass Pass Pass Accepted
62 0.310 0.010 0.3088 0.0019 0 3.3 8.5 Pass Pass Pass Accepted
63 0.31 0.03 0.3076 0.0019 2 10 27 Pass Pass Pass Accepted
64 0.107 0.018 0.3075 0.0019 —65 17 15 Fail Pass Fail Not accepted
65 0.313 0.021 0.3107 0.0019 1 6.7 17 Pass Pass Pass Accepted
66 0.335 0.024 0.3074 0.0019 9 7.2 20 Pass Pass Pass Accepted
67 - — 0.3072 0.0019 - — — — - - Not reported
68 0.33 0.03 0.3053 0.0019 9 9.9 28 Pass Pass Pass Accepted
69 0.299 0.014 0.3109 0.0019 —4 4.7 12 Pass Pass Pass Accepted
70 0.330 0.020 0.3085 0.0019 7 6.1 17 Pass Pass Pass Accepted
71 0.328 0.011 0.3067 0.0019 7 3.4 9.4 Pass Pass Pass Accepted
72 0.30 0.05 0.3091 0.0019 -2 15 38 Pass Pass Pass Accepted
73 0.131 0.005 0.3079 0.0019 -57 4.0 4.6 Fail Pass Fail Not accepted
74 0.309 0.015 0.3084 0.0019 0 4.9 13 Pass Pass Pass Accepted
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FIG. 2. H-3 bias.
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FIG. 5. Cs-134 bias.
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FIG. 6. Cs-137 bias.
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FIG. 10. Cs-134 bias Japanese participants.
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TABLE 11. LABORATORY CODE 1

APPENDIX Il. PERFORMANCE EVALUATION TABLES SORTED BY LABORATORY CODE

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncerE.1 valug . uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.14 0.06 - - - - - - Not reported
%Co - - 0.1621 0.0007 - - - - - - Not reported
905y - - 0.2767 0.0019 - - - - - - Not reported
13Cs 0.170 0.020 0.1956 0.0008 -13 12 26 Pass Pass Pass Accepted
1¥7Cs 0.315 0.022 0.3098 0.0019 2 7.0 18 Pass Pass Pass Accepted
TABLE 12. LABORATORY CODE 2
Sjglii%-e Izgz \glfi;a url;(?ebrt. I\gﬁ@ L:'r?‘ciﬁ tl?iealsat(io\/is P (%) ;Il_rrrl]ﬁn(ﬁ/i; Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.08 0.10 3.12 0.06 -1 3.8 10 Pass Pass Pass Accepted
8Co 0.161 0.009 0.1610 0.0006 0 5.6 14 Pass Pass Pass Accepted
05y 0.282 0.018 0.2748 0.0019 3 6.4 17 Pass Pass Pass Accepted
13Cs 0.189 0.009 0.1942 0.0008 -3 4.8 12 Pass Pass Pass Accepted
B¥7Cs 0.310 0.011 0.3077 0.0019 1 3.6 9.3 Pass Pass Pass Accepted




4%

TABLE 13. LABORATORY CODE 3

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.15 0.17 3.13 0.06 1 5.8 15 Pass Pass Pass Accepted
%Co 0.144 0.005 0.1615 0.0006 -11 3.3 7.6 Pass Pass Fail Warning
05y - - 0.2757 0.0019 - - - - - - Not reported
13Cs 0.190 0.004 0.1948 0.0008 -2 2.1 5.4 Pass Pass Pass Accepted
1¥7Cs 0.279 0.005 0.3086 0.0019 -10 1.7 4.1 Pass Pass Fail Warning
TABLE 14. LABORATORY CODE 4
nglii%'e Izgz \Igl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.14 0.06 - - - - - - Not reported
8Co - - 0.1620 0.0007 - - - - - - Not reported
905y - - 0.2766 0.0019 - - - - - - Not reported
134Cs 0.148 0.003 0.1954 0.0008 -24 2.2 4.3 Fail Pass Fail Not accepted
1¥7Cs 0.239 0.004 0.3096 0.0019 -23 1.6 3.3 Fail Pass Fail Not accepted
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TABLE 15. LABORATORY CODE 5

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.11 0.06 - - - - - - Not reported
%Co 0.178 0.022 0.1601 0.0006 11 12 35 Pass Pass Pass Accepted
05y - - 0.2733 0.0019 - - - - - - Not reported
13Cs 0.219 0.021 0.1931 0.0008 13 9.6 28 Pass Pass Pass Accepted
1¥7Cs 0.35 0.03 0.3059 0.0019 16 8.5 25 Pass Pass Pass Accepted
TABLE 16. LABORATORY CODE 6
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 2.76 0.17 3.13 0.06 -12 6.5 15 Pass Pass Pass Accepted
8Co 0.159 0.017 0.1612 0.0006 -1 11 27 Pass Pass Pass Accepted
905y 0.289 0.007 0.2752 0.0019 5 2.4 6.5 Pass Pass Pass Accepted
134Cs 0.171 0.015 0.1945 0.0008 -12 8.8 20 Pass Pass Pass Accepted
1¥7Cs 0.328 0.020 0.3081 0.0019 6 6.1 17 Pass Pass Pass Accepted
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TABLE 17. LABORATORY CODE 7

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.86 0.24 3.12 0.06 -8 8.6 20 Pass Pass Pass Accepted
%Co - - 0.1610 0.0006 - - - - - Not reported
05y - - 0.2748 0.0019 - - - - - - Not reported
13Cs - - 0.1942 0.0008 - - - - - - Not reported
1¥7Cs - - 0.3076 0.0019 - - - - - - Not reported
TABLE 18. LABORATORY CODE 8
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 311 0.06 - - - - - Not reported
8Co 0.123 0.019 0.1601 0.0006 -23 16 31 Fail Pass Pass Not accepted
905y - - 0.2732 0.0019 - - - - - - Not reported
134Cs 0.163 0.018 0.1931 0.0008 -16 11 24 Pass Pass Pass Accepted
187Cs 0.251 0.021 0.3059 0.0019 -18 8.3 18 Pass Pass Fail Warning
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TABLE 19. LABORATORY CODE 9

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.27 0.15 3.13 0.06 4 5.0 13 Pass Pass Pass Accepted
%Co - - 0.1616 0.0006 - - - - - - Not reported
05y - - 0.2759 0.0019 - - - - - - Not reported
13Cs - - 0.1949 0.0008 - - - - - - Not reported
1¥7Cs - - 0.3088 0.0019 - - - - - - Not reported
TABLE 20. LABORATORY CODE 10
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 311 0.06 - - - - - - Not reported
8Co 0.155 0.017 0.1605 0.0006 -3 11 27 Pass Pass Pass Accepted
905y - - 0.2739 0.0019 - - - - - - Not reported
134Cs 0.191 0.015 0.1935 0.0008 -1 7.8 20 Pass Pass Pass Accepted
1¥7Cs 0.308 0.019 0.3066 0.0019 0 6.2 16 Pass Pass Pass Accepted
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TABLE 21. LABORATORY CODE 11

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - - Not reported
%Co - - 0.1616 0.0006 - - - - - - Not reported
05y - - 0.2758 0.0019 - - - - - - Not reported
13Cs 0.213 0.005 0.1949 0.0008 9 2.2 6.2 Pass Pass Fail Warning
1¥7Cs 0.347 0.006 0.3087 0.0019 12 1.7 4.9 Pass Pass Fail Warning
TABLE 22. LABORATORY CODE 12
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.10 0.15 3.12 0.06 -1 5.3 13 Pass Pass Pass Accepted
8Co 0.170 0.025 0.1607 0.0006 6 15 40 Pass Pass Pass Accepted
905y 0.288 0.015 0.2742 0.0019 5 53 14 Pass Pass Pass Accepted
134Cs 0.182 0.011 0.1938 0.0008 -6 6.1 15 Pass Pass Pass Accepted
1¥7Cs 0.292 0.013 0.3070 0.0019 -5 4.5 11 Pass Pass Pass Accepted
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TABLE 23. LABORATORY CODE 13

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - Not reported
%Co 0.148 0.013 0.1612 0.0006 -8 8.8 21 Pass Pass Pass Accepted
05y - - 0.2752 0.0019 - - - - - - Not reported
13Cs 0.189 0.012 0.1944 0.0008 -3 6.3 16 Pass Pass Pass Accepted
1¥7Cs 0.263 0.013 0.3080 0.0019 -15 4.8 11 Pass Pass Fail Warning
TABLE 24. LABORATORY CODE 14
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.10 0.17 3.12 0.06 -1 5.9 15 Pass Pass Pass Accepted
8Co 0.160 0.019 0.1609 0.0006 -1 12 30 Pass Pass Pass Accepted
905y 0.283 0.017 0.2747 0.0019 3 6.0 16 Pass Pass Pass Accepted
134Cs 0.180 0.020 0.1941 0.0008 -7 11 27 Pass Pass Pass Accepted
1¥7Cs 0.330 0.022 0.3075 0.0019 7 6.7 18 Pass Pass Pass Accepted
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TABLE 25. LABORATORY CODE 15

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.83 0.19 3.15 0.06 -10 7.1 17 Pass Pass Pass Accepted
%Co 0.178 0.013 0.1626 0.0006 9 7.3 21 Pass Pass Pass Accepted
05y 0.280 0.019 0.2776 0.0019 1 6.8 18 Pass Pass Pass Accepted
13Cs 0.217 0.015 0.1961 0.0008 11 6.9 20 Pass Pass Pass Accepted
1¥7Cs 0.317 0.018 0.3107 0.0019 2 5.7 15 Pass Pass Pass Accepted
TABLE 26. LABORATORY CODE 16
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.03 0.16 3.11 0.06 -3 5.6 14 Pass Pass Pass Accepted
8Co 0.161 0.009 0.1604 0.0006 0 5.6 14 Pass Pass Pass Accepted
905y 0.276 0.023 0.2737 0.0019 1 8.4 22 Pass Pass Pass Accepted
134Cs 0.196 0.009 0.1934 0.0008 1 4.6 12 Pass Pass Pass Accepted
1¥7Cs 0.291 0.013 0.3064 0.0019 -5 4.5 11 Pass Pass Pass Accepted
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TABLE 27. LABORATORY CODE 17

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - - Not reported
%Co 0.171 0.005 0.1616 0.0007 6 3.0 8.2 Pass Pass Pass Accepted
05y - - 0.2758 0.0019 - - - - - - Not reported
13Cs 0.199 0.005 0.1949 0.0008 2 2.3 6.2 Pass Pass Pass Accepted
1¥7Cs 0.326 0.005 0.3087 0.0019 6 1.7 4.7 Pass Pass Fail Warning
TABLE 28. LABORATORY CODE 18
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co 0.156 0.021 0.1606 0.0006 -3 13 34 Pass Pass Pass Accepted
905y - - 0.2742 0.0019 - - - - - - Not reported
134Cs 0.201 0.017 0.1937 0.0008 4 8.5 23 Pass Pass Pass Accepted
1¥7Cs 0.380 0.019 0.3069 0.0019 24 5.0 16 Fail Pass Fail Not accepted
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TABLE 29. LABORATORY CODE 19

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.1 0.3 3.12 0.06 0 8.7 22 Pass Pass Pass Accepted
%Co 0.156 0.011 0.1611 0.0006 -3 7.2 18 Pass Pass Pass Accepted
05y - - 0.2750 0.0019 - - - - - - Not reported
13Cs 0.181 0.010 0.1943 0.0008 7 5.8 14 Pass Pass Pass Accepted
1¥7Cs 0.325 0.015 0.3079 0.0019 6 4.7 13 Pass Pass Pass Accepted
TABLE 30. LABORATORY CODE 20
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co - - 0.1611 0.0006 - - - - - - Not reported
905y - - 0.2750 0.0019 - - - - - - Not reported
134Cs 0.215 0.011 0.1943 0.0008 11 5.0 14 Pass Pass Pass Accepted
1¥7Cs 0.336 0.017 0.3078 0.0019 9 5.0 14 Pass Pass Pass Accepted
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TABLE 31. LABORATORY CODE 21

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.2 0.3 3.12 0.06 3 9.4 25 Pass Pass Pass Accepted
%Co 0.163 0.011 0.1607 0.0006 1 6.5 17 Pass Pass Pass Accepted
gy 0.275 0.019 0.2744 0.0019 0 7.0 18 Pass Pass Pass Accepted
13Cs 0.193 0.012 0.1939 0.0008 0 6.1 16 Pass Pass Pass Accepted
1¥7Cs 0.290 0.017 0.3071 0.0019 -6 5.9 14 Pass Pass Pass Accepted
TABLE 32. LABORATORY CODE 22
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 2.97 0.18 3.12 0.06 -5 6.4 16 Pass Pass Pass Accepted
8Co 0.156 0.019 0.1610 0.0006 -3 12 30 Pass Pass Pass Accepted
905y 0.240 0.016 0.2748 0.0019 -13 6.7 15 Pass Pass Pass Accepted
134Cs 0.164 0.017 0.1942 0.0008 -16 10 23 Pass Pass Pass Accepted
1¥7Cs 0.302 0.021 0.3077 0.0019 -2 7.0 18 Pass Pass Pass Accepted
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TABLE 33. LABORATORY CODE 23

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.98 0.24 3.14 0.06 -5 8.4 21 Pass Pass Pass Accepted
%Co 0.163 0.014 0.1619 0.0007 1 8.6 22 Pass Pass Pass Accepted
05y 0.294 0.014 0.2764 0.0019 6 4.8 13 Pass Pass Pass Accepted
13Cs 0.189 0.017 0.1953 0.0008 -3 9.0 22 Pass Pass Pass Accepted
1¥7Cs 0.310 0.021 0.3094 0.0019 0 6.8 18 Pass Pass Pass Accepted
TABLE 34. LABORATORY CODE 24
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.13 0.06 - - - - - - Not reported
8Co 0.176 0.015 0.1616 0.0006 9 8.6 24 Pass Pass Pass Accepted
905y - - 0.2757 0.0019 - - - - - - Not reported
134Cs 0.189 0.015 0.1948 0.0008 -3 1.7 19 Pass Pass Pass Accepted
1¥7Cs 0.31 0.03 0.3087 0.0019 0 9.0 23 Pass Pass Pass Accepted
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TABLE 35. LABORATORY CODE 25

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.0 0.3 3.16 0.06 -5 11 27 Pass Pass Pass Accepted
%Co 0.158 0.009 0.1629 0.0007 -3 5.7 14 Pass Pass Pass Accepted
05y 0.305 0.013 0.2780 0.0020 10 4.3 12 Pass Pass Pass Accepted
13Cs 0.183 0.011 0.1965 0.0008 7 6.0 14 Pass Pass Pass Accepted
1¥7Cs 0.293 0.022 0.3112 0.0019 -6 7.5 18 Pass Pass Pass Accepted
TABLE 36. LABORATORY CODE 26
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.10 0.06 - - - - - Not reported
%Co 0.15 0.04 0.1597 0.0006 -6 27 65 Pass Fail Pass Warning
905y - - 0.2726 0.0019 - - - - - - Not reported
134Cs 0.150 0.010 0.1926 0.0008 -22 6.7 13 Fail Pass Fail Not accepted
1¥7Cs 0.290 0.020 0.3052 0.0019 -5 6.9 17 Pass Pass Pass Accepted
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TABLE 37. LABORATORY CODE 27

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.5 0.4 3.12 0.06 =20 16 33 Pass Pass Pass Accepted
%Co 0.160 0.015 0.1610 0.0006 -1 9.4 24 Pass Pass Pass Accepted
05y - - 0.2749 0.0019 - - - - - - Not reported
13Cs 0.211 0.015 0.1942 0.0008 9 7.1 20 Pass Pass Pass Accepted
1¥7Cs 0.332 0.023 0.3077 0.0019 8 7.0 19 Pass Pass Pass Accepted
TABLE 38. LABORATORY CODE 28
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co 0.177 0.023 0.1611 0.0006 10 13 37 Pass Pass Pass Accepted
905y - - 0.2749 0.0019 - - - - - - Not reported
134Cs 0.21 0.03 0.1943 0.0008 7 13 36 Pass Pass Pass Accepted
1¥7Cs 0.40 0.04 0.3078 0.0019 31 9.4 32 Fail Pass Pass Not accepted
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TABLE 39. LABORATORY CODE 29

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.2 0.9 3.13 0.06 1 28 74 Pass Fail Pass Warning
%Co 0.168 0.015 0.1615 0.0006 4 8.7 23 Pass Pass Pass Accepted
05y - - 0.2756 0.0019 - - - - - - Not reported
13Cs 0.194 0.015 0.1947 0.0008 -1 8.0 20 Pass Pass Pass Accepted
1¥7Cs 0.322 0.024 0.3085 0.0019 4 7.3 20 Pass Pass Pass Accepted
TABLE 40. LABORATORY CODE 30
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.20 0.06 3.12 0.06 3 2.8 7.2 Pass Pass Pass Accepted
8Co 0.153 0.014 0.1610 0.0006 -5 9.2 22 Pass Pass Pass Accepted
905y - - 0.2748 0.0019 - - - - - - Not reported
134Cs 0.170 0.008 0.1941 0.0008 -12 4.7 11 Pass Pass Fail Warning
1¥7Cs 0.303 0.021 0.3076 0.0019 -1 7.0 18 Pass Pass Pass Accepted
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TABLE 41. LABORATORY CODE 31

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.7 0.7 3.14 0.06 17 18 55 Pass Pass Pass Accepted
%Co 0.19 0.03 0.1620 0.0007 17 14 43 Pass Pass Pass Accepted
05y 0.241 0.017 0.2765 0.0019 -13 7.1 16 Pass Pass Pass Accepted
13Cs 0.145 0.022 0.1954 0.0008 -26 15 29 Fail Pass Pass Not accepted
1¥7Cs 0.28 0.03 0.3095 0.0019 -11 10 23 Pass Pass Pass Accepted
TABLE 42. LABORATORY CODE 32
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 25 0.7 3.12 0.06 -20 27 56 Pass Fail Pass Warning
8Co 0.089 0.011 0.1608 0.0006 —45 12 18 Fail Pass Fail Not accepted
905y - - 0.2745 0.0019 - - - - - - Not reported
134Cs 0.197 0.014 0.1940 0.0008 2 7.1 19 Pass Pass Pass Accepted
1¥7Cs 0.309 0.020 0.3073 0.0019 1 6.5 17 Pass Pass Pass Accepted
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TABLE 43. LABORATORY CODE 33

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.28 0.10 3.10 0.06 6 3.7 10 Pass Pass Pass Accepted
%Co 0.163 0.011 0.1600 0.0006 2 6.9 18 Pass Pass Pass Accepted
05y 0.238 0.014 0.2731 0.0019 -13 5.9 13 Pass Pass Pass Accepted
13Cs 0.188 0.010 0.1929 0.0008 -3 5.4 14 Pass Pass Pass Accepted
1¥7Cs 0.289 0.016 0.3057 0.0019 -5 5.7 14 Pass Pass Pass Accepted
TABLE 44. LABORATORY CODE 34
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H <5.5 - 3.13 0.06 - - - - - - Not evaluated
8Co 0.161 0.012 0.1616 0.0006 0 75 19 Pass Pass Pass Accepted
905y 0.159 0.012 0.2758 0.0019 —42 7.6 11 Fail Pass Fail Not accepted
134Cs 0.189 0.014 0.1949 0.0008 -3 7.4 19 Pass Pass Pass Accepted
1¥7Cs 0.310 0.025 0.3088 0.0019 0 8.1 21 Pass Pass Pass Accepted
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TABLE 45. LABORATORY CODE 35

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.9 0.4 3.12 0.06 -8 13 32 Pass Pass Pass Accepted
%Co 0.184 0.012 0.1608 0.0006 14 6.5 19 Pass Pass Pass Accepted
05y 0.304 0.018 0.2744 0.0019 11 6.0 17 Pass Pass Pass Accepted
13Cs 0.157 0.012 0.1939 0.0008 -19 7.7 16 Pass Pass Fail Warning
1¥7Cs 0.360 0.020 0.3072 0.0019 17 5.6 17 Pass Pass Fail Warning
TABLE 46. LABORATORY CODE 36
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.9 0.8 3.14 0.06 24 21 66 Pass Pass Pass Accepted
8Co 0.163 0.011 0.1618 0.0007 1 6.8 18 Pass Pass Pass Accepted
905y 0.281 0.018 0.2762 0.0019 2 6.4 17 Pass Pass Pass Accepted
134Cs 0.160 0.009 0.1951 0.0008 -18 5.6 12 Pass Pass Fail Warning
1¥7Cs 0.289 0.018 0.3001 0.0019 7 6.3 15 Pass Pass Pass Accepted
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TABLE 47. LABORATORY CODE 37

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.11 0.06 - - - - - - Not reported
%Co 0.170 0.010 0.1605 0.0006 6 5.9 16 Pass Pass Pass Accepted
05y 0.230 0.020 0.2740 0.0019 -16 8.7 19 Pass Pass Pass Accepted
13Cs 0.200 0.010 0.1936 0.0008 3 5.0 13 Pass Pass Pass Accepted
1¥7Cs 0.280 0.020 0.3068 0.0019 -9 7.2 17 Pass Pass Pass Accepted
TABLE 48. LABORATORY CODE 38
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co 0.223 0.016 0.1606 0.0006 39 7.2 26 Fail Pass Fail Not accepted
905y 0.31 0.04 0.2742 0.0019 11 12 35 Pass Pass Pass Accepted
134Cs 0.207 0.015 0.1937 0.0008 7 7.3 20 Pass Pass Pass Accepted
1¥7Cs 0.304 0.022 0.3070 0.0019 -1 7.3 19 Pass Pass Pass Accepted
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TABLE 49. LABORATORY CODE 39

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - - Not reported
%Co 0.150 0.013 0.1613 0.0006 -7 8.5 20 Pass Pass Pass Accepted
05y 0.276 0.016 0.2754 0.0019 0 6.0 15 Pass Pass Pass Accepted
13Cs 0.173 0.014 0.1946 0.0008 -11 8.2 19 Pass Pass Pass Accepted
1¥7Cs 0.298 0.017 0.3082 0.0019 -3 5.6 14 Pass Pass Pass Accepted
TABLE 50. LABORATORY CODE 40
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co 0.09 0.07 0.1610 0.0006 —47 76 104 Fail Fail Pass Not accepted
905y - - 0.2748 0.0019 - - - - - - Not reported
134Cs 0.11 0.06 0.1942 0.0008 —42 49 73 Fail Fail Pass Not accepted
1¥7Cs 0.17 0.05 0.3076 0.0019 —46 32 44 Fail Fail Fail Not accepted
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TABLE 51. LABORATORY CODE 41

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.1 0.5 3.12 0.06 -1 17 43 Pass Pass Pass Accepted
%Co 0.159 0.014 0.1608 0.0006 -1 8.8 22 Pass Pass Pass Accepted
05y 0.272 0.017 0.2744 0.0019 -1 6.3 16 Pass Pass Pass Accepted
13Cs 0.182 0.017 0.1939 0.0008 -6 9.3 23 Pass Pass Pass Accepted
1¥7Cs 0.32 0.03 0.3072 0.0019 3 8.6 23 Pass Pass Pass Accepted
TABLE 52. LABORATORY CODE 42
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 4.3 0.7 3.13 0.06 36 16 57 Fail Pass Pass Not accepted
8Co 0.099 0.021 0.1616 0.0006 -39 21 34 Fail Fail Fail Not accepted
905y 0.249 0.009 0.2757 0.0019 -10 3.8 8.8 Pass Pass Fail Warning
134Cs 0.180 0.025 0.1948 0.0008 -8 14 33 Pass Pass Pass Accepted
1¥7Cs 0.315 0.024 0.3087 0.0019 2 7.6 20 Pass Pass Pass Accepted
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TABLE 53. LABORATORY CODE 43

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.15 0.06 - - - - - - Not reported
%Co 0.138 0.008 0.1623 0.0007 -15 5.8 13 Pass Pass Fail Warning
05y 0.26 0.03 0.2770 0.0019 -5 13 32 Pass Pass Pass Accepted
13Cs 0.181 0.017 0.1957 0.0008 -8 9.4 22 Pass Pass Pass Accepted
134Cs 0.190 0.011 0.1957 0.0008 -3 5.8 15 Pass Pass Pass Accepted
1¥7Cs 0.294 0.024 0.3101 0.0019 -5 8.2 20 Pass Pass Pass Accepted
1¥7Cs 0.307 0.019 0.3101 0.0019 -1 6.2 16 Pass Pass Pass Accepted
TABLE 54. LABORATORY CODE 44
rFf S ((:jlii?j-e Izgz \@I,li)e url;:ebrt. I\g::;ﬁ L:)I’?;:Eﬁ ;leat(io\/fg P (%) Imﬁn(ﬁ/fs Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.13 0.06 - - - - - - Not reported
%Co - - 0.1612 0.0006 - - - - - - Not reported
05y - - 0.2752 0.0019 - - - - - - Not reported
13Cs 0.1200 0.0012 0.1945 0.0008 -38 1.1 1.9 Fail Pass Fail Not accepted
1¥7Cs - - 0.3081 0.0019 - - - - - - Not reported
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TABLE 55. LABORATORY CODE 45

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - - Not reported
%Co - - 0.1613 0.0006 - - - - - - Not reported
05y - - 0.2754 0.0019 - - - - - - Not reported
13Cs 0.35 0.05 0.1946 0.0008 80 14 66 Fail Pass Fail Not accepted
1¥7Cs 0.43 0.06 0.3083 0.0019 39 14 50 Fail Pass Pass Not accepted
TABLE 56. LABORATORY CODE 46
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 311 0.06 - - - - - - Not reported
8Co - - 0.1603 0.0006 - - - - - - Not reported
905y - - 0.2736 0.0019 - - - - - - Not reported
134Cs - - 0.1933 0.0008 - - - - - - Not reported
187Cs <11 - 0.3063 0.0019 - - - - - - Not evaluated
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TABLE 57. LABORATORY CODE 47

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.10 0.06 - - - - - - Not reported
%Co 0.23 0.04 0.1597 0.0006 46 15 57 Fail Pass Pass Not accepted
05y - - 0.2726 0.0019 - - - - - - Not reported
13Cs 0.28 0.03 0.1926 0.0008 44 12 44 Fail Pass Pass Not accepted
1¥7Cs 0.40 0.04 0.3052 0.0019 33 9.3 32 Fail Pass Fail Not accepted
TABLE 58. LABORATORY CODE 48
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.09 0.06 - - - - - - Not reported
8Co 24 3 0.1594 0.0006 | 14671 13 4815 Fail Pass Fail Not accepted
905y - - 0.2721 0.0019 - - - - - - Not reported
134Cs 1.16 0.14 0.1923 0.0008 503 12 188 Fail Pass Fail Not accepted
1¥7Cs 1.82 0.22 0.3047 0.0019 497 12 186 Fail Pass Fail Not accepted
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TABLE 59. LABORATORY CODE 49

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - Not reported
%Co 0.150 0.020 0.1612 0.0006 -7 13 32 Pass Pass Pass Accepted
05y - - 0.2751 0.0019 - - - - - - Not reported
13Cs 0.22 0.03 0.1944 0.0008 13 14 40 Pass Pass Pass Accepted
1¥7Cs 0.25 0.03 0.3080 0.0019 -19 12 25 Pass Pass Pass Accepted
TABLE 60. LABORATORY CODE 50
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H <0.007 - 3.14 0.06 - - - - - Not evaluated
8Co 0.25 0.09 0.1618 0.0007 57 36 146 Fail Fail Pass Not accepted
905y - - 0.2762 0.0019 - - - - - - Not reported
134Cs 0.17 0.03 0.1952 0.0008 -13 20 44 Pass Pass Pass Accepted
1¥7Cs 0.42 0.07 0.3092 0.0019 36 17 61 Fail Pass Pass Not accepted
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TABLE 61. LABORATORY CODE 51

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.14 0.06 - - - - - - Not reported
%Co 0.23 0.10 0.1618 0.0007 43 43 159 Fail Fail Pass Not accepted
05y - - 0.2761 0.0019 - - - - - - Not reported
13Cs 0.23 0.20 0.1951 0.0008 19 86 264 Pass Fail Pass Warning
1¥7Cs 0.28 0.20 0.3091 0.0019 -10 72 167 Pass Fail Pass Warning
TABLE 62. LABORATORY CODE 52
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 311 0.06 - - - - - - Not reported
8Co 0.075 0.010 0.1604 0.0006 -53 13 16 Fail Pass Fail Not accepted
905y - - 0.2737 0.0019 - - - - - - Not reported
134Cs 0.048 0.007 0.1934 0.0008 -75 14 9.0 Fail Pass Fail Not accepted
1¥7Cs 0.073 0.017 0.3064 0.0019 —76 24 15 Fail Fail Fail Not accepted
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TABLE 63. LABORATORY CODE 53

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.10 0.06 - - - - - - Not reported
%Co 0.23 0.07 0.1600 0.0006 47 29 109 Fail Fail Pass Not accepted
05y - - 0.2730 0.0019 - - - - - - Not reported
13Cs - - 0.1929 0.0008 - - - - - - Not reported
1¥7Cs 0.32 0.09 0.3057 0.0019 5 28 75 Pass Fail Pass Warning
TABLE 64. LABORATORY CODE 54
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co 0.19 0.04 0.1609 0.0006 15 19 58 Pass Pass Pass Accepted
905y - - 0.2746 0.0019 - - - - - - Not reported
134Cs 0.18 0.03 0.1940 0.0008 -6 18 44 Pass Pass Pass Accepted
1¥7Cs 0.26 0.04 0.3074 0.0019 -15 14 30 Pass Pass Pass Accepted
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TABLE 65. LABORATORY CODE 55

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.14 0.06 - - - - - - Not reported
%Co <0.29 - 0.1619 0.0007 - - - - - - Not evaluated
05y - - 0.2763 0.0019 - - - - - - Not reported
13Cs <0.28 - 0.1952 0.0008 - - - - - - Not evaluated
187Cs <0.4 - 0.3093 0.0019 - - - - - - Not evaluated
TABLE 66. LABORATORY CODE 56
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 4.3 0.5 3.15 0.06 37 12 41 Fail Pass Pass Not accepted
8Co 0.180 0.010 0.1623 0.0007 11 5.6 16 Pass Pass Pass Accepted
905y 0.32 0.04 0.2771 0.0019 16 13 37 Pass Pass Pass Accepted
134Cs 0.180 0.010 0.1958 0.0008 -8 5.6 13 Pass Pass Pass Accepted
1¥7Cs 0.320 0.020 0.3101 0.0019 3 6.3 17 Pass Pass Pass Accepted
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TABLE 67. LABORATORY CODE 57

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.13 0.06 - - - - - - Not reported
%Co 0.145 0.012 0.1612 0.0006 -10 8.3 19 Pass Pass Pass Accepted
05y - - 0.2751 0.0019 - - - - - - Not reported
13Cs 0.163 0.013 0.1944 0.0008 -16 8.0 17 Pass Pass Pass Accepted
1¥7Cs 0.280 0.020 0.3080 0.0019 -9 7.2 17 Pass Pass Pass Accepted
TABLE 68. LABORATORY CODE 58
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.14 0.06 - - - - - - Not reported
8Co 0.195 0.017 0.1620 0.0007 20 8.7 27 Fail Pass Pass Not accepted
905y - - 0.2764 0.0019 - - - - - - Not reported
134Cs 0.217 0.014 0.1953 0.0008 11 6.5 18 Pass Pass Pass Accepted
1¥7Cs 0.307 0.015 0.3095 0.0019 -1 4.9 13 Pass Pass Pass Accepted
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TABLE 69. LABORATORY CODE 59

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 1.20 0.17 3.12 0.06 -61 14 15 Fail Pass Fail Not accepted
%Co 0.160 0.020 0.1606 0.0006 0 13 32 Pass Pass Pass Accepted
gy - - 0.2741 0.0019 - - - - - - Not reported
13Cs 0.190 0.020 0.1937 0.0008 -2 11 27 Pass Pass Pass Accepted
1¥7Cs 0.302 0.022 0.3069 0.0019 -2 7.3 19 Pass Pass Pass Accepted
TABLE 70. LABORATORY CODE 60
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 2.95 0.18 3.11 0.06 -5 6.4 16 Pass Pass Pass Accepted
8Co 0.041 0.017 0.1602 0.0006 74 41 27 Fail Fail Fail Not accepted
905y 0.0022 0.0005 0.2735 0.0019 -99 23 19 Fail Pass Fail Not accepted
13Cs 0.046 0.015 0.1933 0.0008 —76 33 20 Fail Fail Fail Not accepted
187Cs 0.25 0.06 0.3062 0.0019 -19 23 49 Pass Fail Pass Warning
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TABLE 71. LABORATORY CODE 61

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.16 0.06 - - - - - - Not reported
%Co 0.170 0.019 0.1629 0.0007 4 11 30 Pass Pass Pass Accepted
05y - - 0.2780 0.0020 - - - - - - Not reported
13Cs 0.190 0.018 0.1964 0.0008 -3 9.5 24 Pass Pass Pass Accepted
1¥7Cs 0.315 0.024 0.3112 0.0019 1 7.6 20 Pass Pass Pass Accepted
TABLE 72. LABORATORY CODE 62
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.13 0.06 - - - - - - Not reported
8Co 0.210 0.020 0.1616 0.0006 30 9.5 32 Fail Pass Pass Not accepted
905y 0.286 0.012 0.2759 0.0019 4 4.2 11 Pass Pass Pass Accepted
134Cs 0.210 0.010 0.1949 0.0008 8 4.8 13 Pass Pass Pass Accepted
1¥7Cs 0.310 0.010 0.3088 0.0019 0 3.3 8.5 Pass Pass Pass Accepted
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TABLE 73. LABORATORY CODE 63

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.45 0.16 3.12 0.06 -22 6.7 13 Pass Pass Fail Warning
%Co 0.180 0.018 0.1610 0.0006 12 10 29 Pass Pass Pass Accepted
gy 0.222 0.015 0.2748 0.0019 -19 6.8 14 Pass Pass Fail Warning
13Cs 0.183 0.019 0.1941 0.0008 -6 10 25 Pass Pass Pass Accepted
1¥7Cs 0.31 0.03 0.3076 0.0019 2 10 27 Pass Pass Pass Accepted
TABLE 74. LABORATORY CODE 64
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.12 0.06 - - - - - - Not reported
8Co 0.073 0.025 0.1610 0.0006 -55 35 40 Fail Fail Fail Not accepted
905y - - 0.2747 0.0019 - - - - - - Not reported
134Cs - - 0.1941 0.0008 - - - - - - Not reported
1¥7Cs 0.107 0.018 0.3075 0.0019 —65 17 15 Fail Pass Fail Not accepted
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TABLE 75. LABORATORY CODE 65

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.15 0.06 - - - - - - Not reported
%Co 0.165 0.013 0.1626 0.0007 1 7.9 21 Pass Pass Pass Accepted
05y - - 0.2776 0.0019 - - - - - - Not reported
13Cs 0.196 0.012 0.1961 0.0008 0 6.1 16 Pass Pass Pass Accepted
1¥7Cs 0.313 0.021 0.3107 0.0019 1 6.7 17 Pass Pass Pass Accepted
TABLE 76. LABORATORY CODE 66
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 4.8 0.4 3.12 0.06 53 8.8 34 Fail Pass Fail Not accepted
8Co 0.173 0.019 0.1609 0.0006 8 11 30 Pass Pass Pass Accepted
905y 0.32 0.04 0.2746 0.0019 15 12 37 Pass Pass Pass Accepted
134Cs 0.193 0.019 0.1940 0.0008 -1 9.9 25 Pass Pass Pass Accepted
1¥7Cs 0.335 0.024 0.3074 0.0019 9 7.2 20 Pass Pass Pass Accepted
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TABLE 77. LABORATORY CODE 67

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 2.80 0.20 3.12 0.06 -10 7.4 17 Pass Pass Pass Accepted
%Co - - 0.1608 0.0006 - - - - - Not reported
05y 0.260 0.020 0.2744 0.0019 -5 7.7 19 Pass Pass Pass Accepted
13Cs - - 0.1939 0.0008 - - - - - - Not reported
1¥7Cs - - 0.3072 0.0019 - - - - - - Not reported
TABLE 78. LABORATORY CODE 68
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 3.90 0.12 3.10 0.06 26 3.7 11 Fail Pass Fail Not accepted
8Co 0.23 0.03 0.1598 0.0006 44 12 45 Fail Pass Pass Not accepted
905y - - 0.2727 0.0019 - - - - - - Not reported
134Cs 0.23 0.03 0.1927 0.0008 18 12 37 Pass Pass Pass Accepted
1¥7Cs 0.33 0.03 0.3053 0.0019 9 9.9 28 Pass Pass Pass Accepted
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TABLE 79. LABORATORY CODE 69

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.15 0.06 - - - - - - Not reported
%Co - - 0.1627 0.0007 - - - - - - Not reported
gy 0.21 0.03 0.2777 0.0020 -25 15 28 Fail Pass Pass Not accepted
13Cs 0.183 0.010 0.1963 0.0008 7 5.5 13 Pass Pass Pass Accepted
1¥7Cs 0.299 0.014 0.3109 0.0019 —4 4.7 12 Pass Pass Pass Accepted
TABLE 80. LABORATORY CODE 70
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 2.9 0.4 3.13 0.06 -7 14 33 Pass Pass Pass Accepted
8Co 0.180 0.010 0.1614 0.0006 11 5.6 16 Pass Pass Pass Accepted
905y 0.33 0.04 0.2756 0.0019 20 12 37 Pass Pass Pass Accepted
134Cs 0.190 0.010 0.1947 0.0008 -2 53 13 Pass Pass Pass Accepted
1¥7Cs 0.330 0.020 0.3085 0.0019 7 6.1 17 Pass Pass Pass Accepted
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TABLE 81. LABORATORY CODE 71

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H - - 3.11 0.06 - - - - - - Not reported
%Co - - 0.1605 0.0006 - - - - - - Not reported
gy 0.42 0.04 0.2739 0.0019 53 9.5 38 Fail Pass Fail Not accepted
13Cs 0.190 0.007 0.1936 0.0008 -2 3.7 9.4 Pass Pass Pass Accepted
1¥7Cs 0.328 0.011 0.3067 0.0019 7 3.4 9.4 Pass Pass Pass Accepted
TABLE 82. LABORATORY CODE 72
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H 51 15 3.14 0.06 63 29 123 Fail Fail Pass Not accepted
8Co 0.112 0.017 0.1618 0.0007 -31 15 27 Fail Pass Fail Not accepted
905y 0.13 0.03 0.2761 0.0019 -53 20 24 Fail Pass Fail Not accepted
134Cs 0.15 0.03 0.1951 0.0008 =21 19 38 Fail Pass Pass Not accepted
1¥7Cs 0.30 0.05 0.3001 0.0019 -2 15 38 Pass Pass Pass Accepted
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TABLE 83. LABORATORY CODE 73

Radio- Lab value Lab IAEA IAEA Relative Trueness - .
nuclide | (BqkgY) uncer'E.1 valuei ) uncertﬁ.1 bias (%) P (%) limit (%) Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bgkg™)
°H 3.4 0.3 3.12 0.06 9 9.3 26 Pass Pass Pass Accepted
%Co 0.151 0.008 0.1611 0.0006 -6 5.2 13 Pass Pass Pass Accepted
gy 0.230 0.010 0.2751 0.0019 -16 4.4 10 Pass Pass Fail Warning
13Cs 0.258 0.007 0.1944 0.0008 33 2.7 9.3 Fail Pass Fail Not accepted
1¥7Cs 0.131 0.005 0.3079 0.0019 -57 4.0 4.6 Fail Pass Fail Not accepted
TABLE 84. LABORATORY CODE 74
nglii%'e Izgz \gl,l‘ll)e url;(?ebrt. IV/QEJ/: ul'r?‘c%rat\ Eealsat(io\/is P (%) m‘i’}ﬁ/ﬁ Accuracy | Precision | Trueness Final score
(Bakg™) | (Bakg™) | (Bakg™)
°H - - 3.13 0.06 - - - - - - Not reported
8Co 0.175 0.012 0.1614 0.0006 8 6.9 19 Pass Pass Pass Accepted
905y - - 0.2755 0.0019 - - - - - - Not reported
134Cs 0.192 0.008 0.1947 0.0008 -1 4.2 11 Pass Pass Pass Accepted
1¥7Cs 0.309 0.015 0.3084 0.0019 0 4.9 13 Pass Pass Pass Accepted




APPENDIX I1I. LIST OF PARTICIPATING LABORATORIES

AUSTRALIA

Sdraulig, S.

BANGLADESH

Hossain, S.

BELGIUM

Verheyen, L.

CANADA

Cooke, M.

CHINA

Huang, D.

CROATIA

Bituh, T.

Australian Radiation Protection and Nuclear Safety Agency
619 Lower Plenty Road
Yallambie 3085

Atomic Energy Centre

Bangladesh Atomic Energy Commission
1018/A, Bayezid Bostami Road

East Nasirabad

Chittagong-4209

Belgian Nuclear Research Centre SCK-CEN
Boeretang 200
2400 Mol

Radiation Protection Bureau (RPB)
Health Canada

775 Brookfield Road

Ottawa, ON

K1A 1C1

Laboratory of Marine Isotopic Technology and
Environmental Risk Assessment
Third Institute of Oceanography
1844# Daxue Rd, 361005 Xiamen

Institute for Medical Research and Occupational Health
Ksaverska cesta 2

P.O. Box 291

10001 Zagreb
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Grahek, Z. Ruder Boskovi¢ Institute
Laboratory for Radioecology

Bijenicka cesta 54
10001 Zagreb

DEMOCRATIC REPUBLIC OF THE CONGO

Thomas, S.K. Commissariat General a I'Energie Atomique
Centre Régional d'Etudes Nucleaires de Kinshasa
CGEA/CREN-K
Site Universite de Kinshasa
B.P. 868
Kinshasa XI

DENMARK

Jakobs, G. Technical University of Denmark
Center for Nuclear Technologies
DTU Risg Campus Building 204
Frederiksborgvej 399
4000 Roskilde

ESTONIA

Jakobson, E. Radiation Safety Department
Environmental Board
Kopli 76
10416 Tallinn

ETHIOPIA

Tiilahun, E. Ethiopia Radiation Protection Authority
P.O. Box 20486 code 1000
Addis Ababa
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FINLAND

Kaipiainen, M.

FRANCE

Leprieur, F.

GERMANY

Nogueira, P.

Bendler, I.

JAPAN

Abe, K.

Abe, T.

Aono, T.

Fujikawa, T.

STUK
Laippatie 4
00881 Helsinki

Laboratoire d'Expertise, de Radiochimie et de Chimie
Analytique (LERCA)

Institut de Radioprotection et de Slreté Nucléaire

31, rue de I'Ecluse, BP 35

78116 Le Vésinet Cedex

Thiinen-Institut fiir Fischereidkologie
Marckmannstralie 129b
20539 Hamburg

Bundesamt fur Seeschifffahrt und Hydrographie (BSH)
Waistland 2
22589 Hamburg

Centre for Environmental Creation
Fukushima Branch Office

16-6 Mitouchi, Houkida
Fukushima-shi 960-8163

Japan Atomic Energy Agency

Calibration Standards and Measurement Section
2-4, Shirakata, Tokai-mura, Naka-gun

Ibaraki, 319-1195

National Institute for Quantum and Radiological Science and
Technology

Fukushima Medical University

Hikarigaoka 1

Fukushima city

Fukushima 960-1295

KANSO Co Ltd
3-1-1 Higashikuraji
Katano

Osaka 576-0061
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JAPAN (cont.)

Hosomi, K.

Kaeriyama, H.

Kanno, Y.

Kato, D.

Kato, Y.

Kawano, K.

Kume, T.

Miyazawa, H.

Ohta, T.

Otsuka, M.

82

Japan Atomic Energy Agency
4-33 Muramatsu Tokai-mura
Naka-gun

Ibaraki 319-1194

Japan Fisheries Research and Education Agency
National Research Institute of Fisheries Science
2-12-4 Fukuura

Kanazawa, Yokohama

Kanagawa 236-8648

Fukushima Prefecture

Environmental Radiation Monitoring Center
45-169 Sukakeba, Kaibama

Haramachi-ku, Minamisoma-shi

Fukushima 975-0036

Fukui Prefectural Environmental Radiation Research and
Monitoring Center

39-4 Harame-cho,Fukui-shi

Fukui 910-0825

Geo-Science Laboratory Co Ltd
1-608 Uedahonmachi
Tenpaku-ku

Nagoya-city 468-0007

The Oita Prefectural Institute of Health and Environment
2-8 Takae nishi

Oita city

Oita 870-1117

IDEA Consultants Inc
3-15-1 Komazawa
Setagaya-ku

Tokyo 154-8585

Tohoku Ryokka Kankyohozen
3-8-22 Sakuragi, Tagajyo-shi
Miyagi-ken 985-0842

Japan Chemical Analysis Center
295-3 Sanno-cho, Inage-ku
Chiba 263-0002

Ehime Prefectural Nuclear Safety Center
1-485-1 Honai-cho

Miyauchi

Yawatahama 796-0202



JAPAN (cont.)

Seya, N.

Takasawa, K.

Takata, H.

Tamari, T.

Terasawa, S.

Tomatsuri, S.

Yamamoto, Y.

Yasuda, M.

Yasumatsu, T.

Japan Atomic Energy Agency (JAEA)

Oarai Research & Development Center (ORDC)
4002 Narita-cho

Oarai-machi, Higashi-ibaraki-gun

Ibaraki-ken, 311-1393

Environmental Affairs Division
Tokyo Power Technology Ltd.
2-3-6 Onodai

Midori-ku 267-0056

Marine Ecology Research Institute
300, Iwada

Onjuku-machi Isumi-gun

Chiba 299-5105

Kyushu Environmental Evaluation Association
Department of Environmental Science

1-10-1, Matsukadai, Higashi-ku

Fukuoka 813-0004

Foundation for Promotion of Material Science and
Technology of Japan

1-18-6 Kitami, Setagaya-ku

Tokyo 157-0067

Kaken Inc

Hori 1044

Mito

Ibaraki 310-0903

Saga Prefectural Environmental Research Center
119-1 Yaemizo

Nabeshima-machi

Saga-city

Saga 840-0932

Chugai Technos Corporation (Engineering Department)
2-2-16 Ohnodai Midori-ku
Chiba-City 267-0056

Fukushima Nuclear Power Branch

Tokyo Power Technology Ltd.

7-31 Dounohara, Kamikitaba, Hirono-machi
Futaba-gun 979-0401
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KENYA

Mangala, M.

LEBANON

Baydoun Bsat, R.

MADAGASCAR

Rabesiranana, N.

MONTENEGRO

Andjelic, T.

NAMIBIA

Amakali, G.

NETHERLANDS

Engeler, C.
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Institute of Nuclear Science and Technology
University of Nairobi

Harry Thuku Road

P.O. Box 30197 Code 00100

Nairobi

Lebanese Atomic Energy Commission
P.O. Box 11-8281

Riad EI Solh

107 2260 Beirut

Institut National des Sciences et Techniques Nucléaires
B.P. 4279
Antananarivo 101

LLC Center for Ecotoxicological Research Podgorica
Put Sarla de Gol 2
81000 Podgorica

Atomic Energy and National Radiation Protection Authority

Ministry of Health and Social Services
Harvey Street
Windhoek

Rijkswaterstaat CIV Laboratory
Zuiderwagenplein 2
8224 AD Lelystad



NEW ZEALAND

Hermanspahn, N.

NIGERIA

Onyagbodor, P.

NORWAY

Volynkin, A.

Lind, B.

PHILIPPINES

Enriquez, E.B.

POLAND

Zalewska, T.

PORTUGAL

Madruga, M.J.

Institute of Environmental Science and Research
ESR Christchurch Science Centre

108 Victoria St.

Christchurch 8013

National Coordination Centre
Ground floor, Wing B, AEB Building
University of Port Harcourt

Port Harcourt

Institute of Marine Research
P.B. 1870 Nordnes
5817 Bergen

Norwegian Radiation Protection Authority
Grini Neeringspark 13
1361 Qsteras

Health Physics Research Section
Philippine Nuclear Research Institute
Commonwealth Avenue, Diliman
1101 Quezon City

Institute of Meteorology and Water Management
National Research Institute Maritime Branch
Waszyngtona 42

81-342 Gdynia

Instituto Superior Técnico
Universidade de Lisboa

Campus Tecnolbgico e Nuclear
Estrada Nacional 10 (ao km 139,7)
2695-066 Bobadela LRS
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RUSSIAN FEDERATION

Rebyakova, V. Emergency Response Center Rosatom
3rd Verkhnii pereulok 2
194292 St.Petersburg

Sapozhnikova, A. Laboratory Nol. RPA “Typhoon”
Roshydromet

Obninsk, Pobedy, 4
249038 Kaluga region

Stepanov, A. V.G. Khlopin Radium Institute
2" Murinski Av. 28
194021 St. Petersburg

SLOVENIA

Strok, M. Jozef Stefan Institute
Jamova 39
1000 Ljubljana

SOUTH AFRICA

Alard, M. and Schroeder, F. NPP Koeberg
Environmental Survey Laboratory Building
off the R 27 (West Coast Road)
Duynefontein 7441
Western Cape

SPAIN

Bruach Menchén, J.M. Universitat Autonoma de Barcelona
Bellaterra
08193 Barcelona

Gasco, C. CIEMAT
Unidad de Radiactividad Ambiental y Vigilancia Radioldgica
Ed.70 P2-D11
Avda. Complutense 40
28040 Madrid

Pujol, L. CEDEX

Alfonso XII,3y 5
28014 Madrid
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SRI LANKA

Waduge, V.A.

SUDAN

Ali, M.M.

SWEDEN

Lindahl, P.

SWITZERLAND

Sahli, H.

THAILAND

Chanyotha, S.

Visetpotjanakit, S.

Atomic Energy Authority of Sri Lanka
60/460 Baseline Road

Orugodawatta

Wellampitiya

Sudan Atomic Energy Commission
Chemistry and Nuclear Physics Institute
P.O. Box 3001

11111 Khartoum

Swedish Radiation Safety Authority
Solna strandvag 96
171 16 Stockholm

Labor Spiez

Federal Office of Civil Protection FOCP
Austrasse

3700 Spiez

Department of Nuclear Engineering
Chulalongkorn University
Wangmai, Patumwan

Bangkok 10330

Office of Atoms for Peace
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