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FOREWORD

The TAEA helps the Member States’ laboratories to maintain their readiness by coordination
activities, by development of standardized methods for sample collection and analysis, and by
conducting interlaboratory comparisons and proficiency tests as a tool for external quality
control.

The Chemistry Unit of the Physics, Chemistry and Instrumentation Laboratory in the
International Atomic Energy Agency’s Seibersdorf Laboratories in Austria, has the
programmatic responsibility to support global radionuclide measurement systems. To fulfil
this obligation and ensure a reliable worldwide, rapid and consistent response, the Chemistry
Unit organises interlaboratory studies and proficiency tests.

The Po-210 poisoning event which occurred in November 2006 brought into focus a number
of issues, including the capacity of laboratories to rapidly and accurately determine this
radionuclide in environmental samples. A number of requests were received from Member
States to address this issue. Responding to these requests, the Chemistry Unit of the Physics,
Chemistry and Instrumentation Laboratory in the Agency's Laboratories, conducted a world
wide proficiency test on the determination of Po-210 in water. The aim was to gather
information on the current state of practice for Po-210 measurements at various levels in
aqueous samples. This report describes the methodology employed and the results obtained in
this proficiency test.

The TAEA officer responsible for this publication is A. Shakhashiro of the Agency’s
Laboratories, Seibersdorf.



EDITORIAL NOTE

The use of particular designations of countries or territories does not imply any judgement by the
publisher, the IAEA, as to the legal status of such countries or territories, of their authorities and
institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (Whether or not indicated as registered) does
not imply any intention to infringe proprietary rights, nor should it be construed as an endorsement
or recommendation on the part of the IAEA.
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1. INTRODUCTION

The Po-210 poisoning event which occurred in November 2006 [1] demonstrated the need for
rapid and accurate determination of this radionuclide in environmental samples. Responding
to many requests from Member States, it was decided to conduct a world wide proficiency
test on the determination of Po-210 in water. The aim of this proficiency test was to gather
information on the current state of practice for Po-210 measurements at various levels in
aqueous samples and to assist the participating laboratories in improving the quality of the
analytical results.

In the proficiency test described in this report, 635 test water samples were prepared and
distributed to the participating laboratories during the last week of March 2007. Laboratories
were sent five water samples containing known activities of Po-210 and were requested to
return the results within one week of receipt of the samples.

The participating laboratories were requested to analyse the samples employing the methods
used in their routine work, so that their performance on the test samples could be directly
related to the real performance of the rapid reporting time.

114 laboratories from 127 initially registered laboratories, reported their results to the IAEA.
The analytical results of the participating laboratories were compared with the reference
values assigned to the reference materials, and a rating system was applied. The list of
participants is reported in Appendix III.

The participants and laboratories who responded to this proficiency test and contributed their
efforts to the present work are highly appreciated and acknowledged.

Not
Acceptable
19%

Warning
13%

Acceptable
68%

Fig. 1. Summary evaluation of 570 measurement results of Po-210.

Although the matrix was pure acidified water and the activity concentrations were relatively
high, 19% of the reported results failed to pass the proficiency test criteria. In few cases
positive results were reported for the blank sample which suggests a possibility of false
positive reporting.

The result of the overall summary evaluation of this proficiency test showed that 86
laboratories reported results which fit the purpose of rapid detection of Po-210 in water.

Figure 1 reports the summary of the analytical data evaluation of this proficiency test. 68% of
all reported results were ‘acceptable’.



2. MATERIALS AND METHODS
2.1. Proficiency test objectives

Rapid measurement of spiked water, with an unknown (to the participants) amount of Po-210
was aimed at:

e checking the preparedness of Member States laboratories for rapid determination of
Po-210 in liquid matrix,

o evaluating the probability of reporting false positive and false negative
o cvaluating the repeatability of the reported results, and

e encouraging the participating laboratories to implement remedial actions where
shortcomings in analytical performance are detected.

2.2. Participants

In this proficiency test 127 laboratories from 56 countries all over the world were registered
on-line. 114 participants from 46 countries reported their results back to the IAEA via the
designated on-line application. The list of participants can be found in Appendix III. The
participating laboratories geographical distribution is shown in Figures 2 and 3.

2.3. Composition of the proficiency test materials

The set of the proficiency test materials consisted of 5 samples each 50 mL. The following
proficiency test design was applied:
e two spiked demineralised water samples (sample codes 01, 03) ~50 g each containing
~2.5 Bq Po-210,
e two spiked demineralised water samples (sample codes 02, 04) ~50 g each containing
~5 Bq Po-210,
e one blank demineralised water (sample code 05). This is the same water which was
used as raw material to spike the test materials,

Figure 4 shows a set of the packed PT samples.

Table 1 lists the target values and the associated combined standard uncertainty of the PT
materials and the PT performance criteria LAP and MAB (see Section 3).

2.4.Preparation of the spiked samples

The spiked water samples were gravimetrically prepared in two batches: one batch for
samples 01 and 03 and one batch for samples 02 and 04. To prepare each batch 20 kg of
acidified demineralised water was spiked with a certified single Po-210 solution traceable to
the international standard of radioactivity. Then a pump with multiple outlets was used to
homogenise the bulk water sample in a 50 L tank. The first batch was divided in two samples:
01 and 03, the second batch in samples 02 and 04.

Sample 05 was prepared from the same bulk water used in preparation of the spiked samples
01 to 04. This sample (blank) was used to check for the false positive reporting.
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Fig. 4. The PT materials set.

TABLE 1. TARGET VALUES AND THE ASSOCIATED COMBINED STANDARD
UNCERTAINTIES OF THE PT MATERIALS AND THE PT PERFORMANCE CRITERIA
(SECTION 3)

Sample code Samples 01 and 03 Samples 02 and 04 Sample 05
Activity
. 52.8+1.4 101.6+2.8 <0.1
[Bakg']
LAP [%] 15 15 -
MAB [%] 20 20 -

The final target activity concentration for Po-210 was calculated from the certified activity
value assigned to the certified standard solution of Po-210, taking into account the successive
dilution steps, the mass of spiking mixture and the amount of water being spiked as
determined from weighing. The combined standard uncertainty includes two major
components: uncertainty of the certified solution and weighing uncertainty. The initial activity
concentration of the standard solution was 377+10 Bq.g-1.



The reference date for results reporting was set to the 1% of April 2007.
2.5. Homogeneity testing

Three bottles from each batch were measured using liquid scintillation counter in the
Agency’s Seibersdorf Laboratories to verify the homogeneity and stability of the PT
materials. The three bottles were stored at ambient temperature and measured four times in
the period from 19 March to 7 may 2007. Measurement results are presented in Figure 5.

The wvariations of the obtained measurement results are comparable to the method
reproducibility and therefore it can be concluded that there was not any significant uncertainty
arising from between bottles heterogeneity or material instability.

Homogeneity and Stability test * Measurement resuits
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Fig. 5. Homogeneity and stability test results, four sets of measurements, and one set every
two weeks. Reference date: 1° of April 2007.



3.  PERFORMANCE CRITERIA

Currently most laboratories produce test results accompanied, at best, with an indication of
their repeatability only and provide no indication of their analytical uncertainty. However,
testing laboratories intending to follow international best practice will need to quantify and
report their measurement uncertainty. In particular, this is a requirement under international
standard ISO/IEC 17025:2005.

Several rating systems have been developed for determining a laboratory’s performance and
the meaning of the results of the different scoring systems are not always comparable. Among
various statistics, z-scores and u-scores are most often used. The drawback of z-scores is that
the uncertainty of the participant’s measurement result is not taken into account in the
evaluation of performance. In the case of u-scores, the evaluation includes uncertainties of the
participant measurements and the uncertainty of the assigned value. Laboratories performing
well in classical proficiency testing (z-scores) will not necessarily exhibit the same level of
performance when their analytical uncertainties are considered in the evaluation.

The proficiency testing scoring system applied by the Chemistry Unit in the Agency’s
laboratories takes into consideration the trueness and the precision of the reported data and it
includes in the evaluation both the combined standard uncertainty associated with the target
value of proficiency testing samples and the combined standard uncertainty reported by the
participating laboratories. According to the newly adopted approach, the reported results are
evaluated against the acceptance criteria for accuracy and precision and assigned the status
‘acceptable’ or ‘not acceptable’ accordingly. A result must pass both criteria to be assigned
the final status of ‘acceptable’. The advantage of this approach is that it checks the credibility
of the uncertainty statement given by the participating laboratories. Results are no longer
compared against fixed criteria but participants establish their individual acceptance range on
the basis of the uncertainties assigned to the values. Such an approach highlights not only
methodological problems affecting the accuracy of the reported data but also identifies
shortcomings in uncertainty estimation.

In addition, three other statistical parameters namely: relative bias, z-score and
IAEA/Laboratory result ratio are calculated as complementary information for the
participating laboratories.

3.1. Relative bias

The first stage in producing a score for a result Valueanayst (2 single measurement of analyte
concentration in a test material) is obtaining the estimate of the bias. To evaluate the bias of
the reported results, the relative bias between the Analyst’s value and the IAEA value is
calculated and expressed as a percentage:

Value dnalyst — Value .,

Relative bias = x100%

Value,,,,

3.2. PT evaluation criteria

The proficiency test results were evaluated against the acceptance criteria for trueness and
precision and assigned the status “acceptable’, “Warning’ or ‘not acceptable’ accordingly [3].



3.2.1. Trueness

The participant result is assigned ‘acceptable’ status for trueness if:

Al < A2

where:

Al = ‘ValuelAEA —Value ,, .,

A2 = 2.58x,[Uncl, +Unc?,,,

3.2.2. Precision

For evaluation of precision an estimator P is calculated for each participant, according to the
following formula:

2 2
pP= [ UnCIAEA J +[ UncAnalysr J <100%

Value]AEA ValueAna/yﬁl

P directly depends on the measurement uncertainty claimed by the participant. The Limit of
Acceptable Precision (LAP) for each analyte respectively is defined for the respective
proficiency test in advance, including any adjustment due to the concentration or activity level
of the analytes concerned and the complexity of the analytical problem. Participants’ results
are scored as ‘acceptable’ for precision when P < LAP. The LAP value used in the evaluation
of all radionuclides is listed in Table 1.

In the final evaluation, both scores for trueness and precision are combined. A result must
obtain an ‘acceptable’ score in both criteria to be assigned the final score ‘acceptable’.
Obviously, if a score of ‘not acceptable’ was obtained for both trueness and precision, the
final score will also be ‘not acceptable’. In cases where either precision or trueness is ‘not
acceptable’, a further check is applied. The reported result relative bias (R. Bias) is compared
with the maximum acceptable bias (MAB). If R. Bias > MAB, the result will be ‘not
acceptable’. However, if R. Bias < MAB, the final score will be ‘warning’. A ‘warning’ will
reflect mainly two situations. The first situation will be a result with small measurement
uncertainty; however its bias is still within MAB. The second situation will appear when
results close to the assigned property value are reported, but the associated uncertainty is
large. The MAB value used in the evaluation of all radionuclides is listed in Table 1.

3.2.3. Blank evaluation

The results of the blank (sample 05) were evaluated to check if a false positive was reported
using the following rule: if the reported result fulfils the following criteria it was considered
acceptable:

[Value apatysi— Uncanapyst | < 0.1



Also if the laboratory reported the MDL as a result (a value with a sign <) it was considered
acceptable. Otherwise, the reported value was not acceptable.

3.3. The z-score value

The z-score is calculated from the laboratory results, the assigned value and a standard
deviation in accordance with the following equation:

Value Analyst — Value,,,.,

Z Score

o

On the basis of the ‘fitness for purpose’ principle, the target value for the standard deviation
(o) is:

0.10 % ValuelAEA

The laboratory performance is evaluated as satisfactory if | z score | < 2; questionable for
2<| Z score [<3, and unsatisfactory for | Z geore [>3.

3.4. The u-score value

The value of the us was calculated according to the following equation [4]

‘Value s — Value Analyst

test

u

2 2
\/ Unc.upy +UnC. oy

This value is compared with the critical value listed in the t-statistic tables to determine if the
reported result differs significantly from the expected value at a given level of probability.
The advantage of the u is that it takes into consideration the propagation of measurement
uncertainties when defining the normalised error. This is especially useful when evaluating
results, which uncertainty may overlap with the reference interval.

It should be noted that the choice of the significance level is subjective. For this proficiency
test we have set the limiting value for the u-test parameter to 2.58 for a level of probability at
99% to determine if a result passes the test (u < 2.58).

If the evaluation approach and/or acceptance criteria applied in this PT are not appropriate for
the types of analyses and application performed in one of the participating laboratories, it is
suggested to apply a self- scoring evaluation system which could fit specific requirements.



4. RESULTS AND DISCUSSION
4.1. General

570 measurement results were reported to the IAEA in this PT from 114 laboratories. The
participants’ data along with the statistical performance evaluation were compiled and
presented in two tables which constitute an integral part of this report. Appendix I shows the
data evaluation tables sorted by sample code. Performance evaluation tables sorted by
laboratory code are reported in Appendix II.

The overall evaluation showed that 68% of all reported results fulfilled the PT criteria for both
trueness and precision. Despite the fact that the matrix was easy and there was not any
interference effect, 19% of all reported results were not acceptable against the PT criteria.

4.2. Technical information provided by the participants

The summary of the technical information provided by the participants on the analytical
procedures used in their own laboratories is compiled in Tables 4 and 5 The information is
coded with the same laboratory code used in data evaluation. The participants can benefit
from the information exchange without revealing the laboratories' identity. The provided
technical information was compiled in the same format as it was received, without any
modification or editing.

From the reported information on the applied analytical procedure, most of the participants
did not use any separation method due to the nature of the matrix. For source preparation 88
laboratories used auto deposition method on silver or stainless steel disk, only 8 participants
used electro-deposition, one laboratory (42) used co-precipitation.

Different measurement techniques were used by the participating laboratories as illustrated in
Table 2.

From the technical details of the analytical procedure provided by the participants who had
low performance score, it was not possible to find any indication of a methodological error or
problem. There was no substantial difference in the described procedures to which the root
cause of discrepancy could be attributed.

4.3. False positive reporting

In this PT the method detection limit (MDL) was an important performance indicator. The
participants were asked to report the MDL estimated through method validation.

From the technical information provided by the laboratories, it can be observed that there is
no harmonised method for MDL estimation amongst Member States laboratories which could
lead to inappropriate comparison of MDL estimated in different laboratories. The summary of
the reported MDL and the used procedure to derive the MDL is shown in Table 6.

It can be noticed that 21 laboratories (group C, Table 3) reported false positive for the blank
sample 05, this might indicate that the MDL was not appropriately estimated, or the method
validation for such a matrix was not yet performed.



TABLE 2. AVERAGE PERFORMANCE SCORE AGAINST THE USED
MEASUREMENT TECHNIQUE

Measurement technique lljt:l;::er?gs Averz{n(g/:]score
Alpha spectrometry 88 76
Liquid scintillation 11 69
Proportional counter 5 56
Gross alpha counter 2 75
ZnS counter 2 10
Not reported 6 -

TABLE 3. LABORATORIES GROUPING RELATED TO THE CATEGORY OF
RECOMMENDATIONS

Group Laboratory code

1,2,3,4,5,7,8,9, 12, 14, 15, 16, 18, 19, 21, 24, 25, 26, 27,
28, 30, 31, 33, 34, 35, 38, 39, 40, 42, 43, 46, 47, 50,51, 55,
56, 57, 58, 59, 60, 63, 64, 65, 67, 69, 71, 72, 73, 74, 76, 78,
79, 81, 83, 84, 85, 87, 88, 89, 91, 92, 93, 94, 96, 97, 100,
102, 103, 104, 105, 106, 107, 108, 109, 110, 112, 114, 115,
117,119, 121, 123, 124, 125, 126, 127.

Group A

2,6,17,18, 19, 20, 23, 24, 26, 29, 37, 41, 44, 49, 51, 52, 56,
57,62, 69, 70, 77, 82, 83, 86, 89, 90, 91, 93, 95, 98, 99, 101,
110, 125

Group B

Group C 3,9,13, 17,20, 23, 30, 59, 62, 73, 80, 84, 85, 93, 95, 98, 99,
101, 110, 114, 118.

Group D 13, 20, 22, 23, 29, 36, 44, 49, 54, 70, 80, 82, 86, 95, 99, 101,
116.
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4.4. Measurement repeatability

The PT samples contained duplicate samples 01, 03 and 02, 04. The difference between the
results of the duplicate samples was checked. 45 laboratories of 114 had a variation between
the duplicate samples more than 5%, which might indicate the need for improving the method
stability. The method statistical control and repeatability should be controlled and monitored
to insure the method capability to detect low activity concentrations with high reliability.

Figures 6 and 7 show the graphical presentation of the variations between the duplicate
samples.

4.5. Recommendations to the laboratories

Based on the performance evaluation results the recommendations to the participants could be
divided into four categories:

a) Eighty six laboratories (Table 3, group A) reported results with a quality which fits for the
purpose of rapid responding in emergency situation to trigger an alarm for remediation or any
other decision for an action to be taken. However more efforts should be invested on method
validation to determine the method performance characteristics in the laboratory’s local
conditions and to demonstrate that the targeted quality criteria of the analytical procedure are
attained.

b) Thirty five laboratories (Table 3, group B) should improve the repeatability and the
reproducibility of their determinations and to find out the source of variations, is it from the
plating or from inappropriate recovery correction or from other source. Replicate analysis of
spiked samples should be used to optimise the method and to reduce the source of variations.
Target repeatability and reproducibility standard deviations should be set up by the analyst
and the analytical procedure should be optimised to attain these targets.

¢) Twenty one laboratory (Table 3, group C) reported false positive or a value for the blank
sample higher than the target value. These laboratories should evaluate the analytical
procedure blank and to subtract it from the sample value. Eurachem Guide on method
validation suggests some guidelines on MDL determination. Many participants reported in
Table 6 the procedure they applied in the estimation of MDL.

d) Seventeen laboratories (Table 3, group D) could not report acceptable results due to either
significant bias or in few cases due to unstable method. These laboratories should revise their
method and look for the root cause of bias or instability and perform method validation to
check the reliability of the reported results.

S. CONCLUSIONS

The IAEA-CU-2007-09 world wide proficiency test for the determination of Po-210 in water
was successfully conducted, 127 participants received the PT samples, and 88% of the
participants reported back their results to the IAEA which indicates a high rate of results
reporting in this PT.

The PT results demonstrated that around 70% of the participants were able to report results
which fit the purpose of rapid detection of Po-210 in water.
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Variations between duplicate samples 01 and 03
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Fig. 6 and 7. Variations in % between the reported results for the duplicate samples 01, 03
and 02, 04.

However, although the matrix was a straightforward easy one and the activity concentrations
were relatively high 19% of the reported results failed to pass the PT criteria. In few cases

positive results were reported for the blank sample which suggests a possibility of false positive
reporting.

The PT organiser proposed four categories of general recommendations to the participating
laboratories to improve their analytical performance. However, if any participant needs any
technical assistance to improve the analytical performance of Po-210 determination,
Chemistry Unit at the Agency’s Seibersdorf laboratories will be glad to respond to such
requests.

The PT results revealed the need for a harmonised analytical procedure for Po-210 rapid
determination in case of emergency for high and low levels of activities. The procedure
should also contain a standardized quality control protocol to assist the analyst in the
validation of the reported results.
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APPENDIX 1. DATA EVALUATION TABLES SORTED BY SAMPLE CODE

All results listed in this Appendix are expressed in Bg/kg units at a reference date set to 2007-
April-01. The abbreviations and calculation formulas used in the individual evaluation tables
are explained in Section 3 of this report.

The individual laboratory evaluation reports are presented in ascending order of the laboratory
code.

On the S-shape charts the IAEA target value is represented by a red line, and the respective
combined standard uncertainty [u] is represented by two green lines.

On the z score charts warning limits are represented by blue lines, action limits by red lines.
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TABLE I-01: DATA EVALUATION OF SAMPLE 01

Data evaluation of sample 01

Target Value: 52.8 + 1.4 Bq/kg

g:i}; \I/{aelﬂ 'e Rep Unc. [[J‘;:i Al A2 Trueness P Precision gil(l)?i
1 48.10 2.60 541 4.70 7.62 A 6.02 A A
2 47.00 4.10 8.72 5.80 11.18 A 9.12 A A
3 52.80 4.10 7.77 0.00 11.18 A 8.21 A A
4 48.80 2.00 4.10 4.00 6.30 A 4.88 A A
5 51.90 3.60 6.94 0.90 9.97 A 7.43 A A
6 20.50 2.50 12.20 3230 739 N 12.48 A N
7 52.60 1.90 3.61 0.20 6.09 A 4.48 A A
8 48.30 1.00 2.07 4.50 4.44 N 3.36 A W
9 54.00 2.00 3.70 1.20 6.30 A 4.55 A A
12 50.50 5.60 11.09 2.30 14.89 A 11.40 A A
13 36.00 3.00 8.33 16.80  8.54 N 8.74 A N
14 51.00 1.80 3.53 1.80 5.88 A 441 A A
15 45.60 2.35 5.15 7.20 7.06 N 5.80 A W
16 58.92 1.42 2.41 6.12 5.14 N 3.58 A W
17 43.00 5.40 12.56 9.80 14.39 A 12.84 A A
18 59.80 4.70 7.86 7.00 12.65 A 829 A A
19 54.02 3.76 6.96 122 1035 A 7.45 A A
20 99.00 5.00 5.05 46.20 13.40 N 5.70 A N
21 49.41 3.01 6.09 3.39 8.56 A 6.64 A A
22 40.98 2.98 7.27 11.82 849 N 7.74 A N
23 102.00 10.00 9.80 4920 26.05 N 10.16 A N
24 53.76 3.09 5.75 0.96 8.75 A 6.33 A A
25 52.00 1.10 2.12 0.80 4.59 A 3.39 A A
26 48.02 6.66 13.87 478  17.56 A 14.12 A A
27 53.10 2.70 5.08 0.30 7.85 A 5.73 A A
28 65.00 10.00 15.38 1220  26.05 A 15.61 N N
29 41.64 1.03 2.47 11.16 448 N 3.63 A N
30 58.15 1.65 2.84 5.35 5.58 A 3.88 A A
31 48.12 0.88 1.83 4.68 4.27 N 3.22 A W
33 58.00 3.00 5.17 5.20 8.54 A 5.81 A A
34 50.70 2.30 4.54 2.10 6.95 A 5.25 A A
35 47.90 1.70 3.55 4.90 5.68 A 4.43 A A
36 20.00 2.00 10.00 32.80 6.30 N 10.35 A N
37 54.10 2.90 5.36 1.30 8.31 A 5.98 A A
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g:i}; \I/{;ﬂ .e Rep Unc. [[J‘;:j Al A2 Trueness P Precision gig?i
38 45.90 3.20 6.97 6.90 9.01 A 7.46 A A
39 55.00 3.00 5.45 2.20 8.54 A 6.06 A A
40 50.00 3.40 6.80 2.80 9.49 A 7.30 A A
41 48.36 1.33 2.75 4.44 4.98 A 3.82 A A
42 45.10 3.20 7.10 7.70 9.01 A 7.57 A A
43 49.90 1.60 3.21 2.90 5.49 A 4.16 A A
44 36.00 38.00 105.56 16.80 98.11 A 105.5 N N
46 62.35 3.57 5.73 9.55 9.90 A 6.31 A A
47 51.10 2.70 5.28 1.70 7.85 A 591 A A
49 6.43 0.86 13.32 46.37 4.24 N 13.58 A N
50 56.57 4.08 7.21 3.77 11.13 A 7.68 A A
51 48.30 5.02 10.39 4.50 13.45 A 10.73 A A
52 34.60 1.42 4.10 1820 5.14 N 4.89 A N
54 71.20 4.90 6.88 18.40 13.15 N 7.38 A N
55 46.00 3.00 6.52 6.80 8.54 A 7.04 A A
56 53.00 4.00 7.55 0.20 10.93 A 8.00 A A
57 65.60 3.00 4.57 12.80  8.54 N 5.29 A N
58 51.70 0.40 0.77 1.10 3.76 A 2.76 A A
59 71.00 7.00 9.86 1820 18.42 A 10.21 A A
60 58.40 1.20 2.05 5.60 4.76 N 3.35 A W
62 49.00 2.00 4.08 3.80 6.30 A 4.87 A A
63 39.50 4.42 11.19 13.30  11.96 N 11.50 A N
64 49.97 2.12 4.24 2.83 6.55 A 5.00 A A
65 46.20 3.00 6.49 6.60 8.54 A 7.01 A A
67 50.00 1.70 3.40 2.80 5.68 A 431 A A
69 46.00 1.40 3.04 6.80 5.11 N 4.04 A W
70 59.00 6.60 11.19 620 1741 A 11.50 A A
71 47.37 3.32 7.01 5.43 9.30 A 7.49 A A
72 47.50 1.90 4.00 5.30 6.09 A 4.80 A A
73 50.60 2.70 5.34 2.20 7.85 A 5.96 A A
74 48.00 3.00 6.25 4.80 8.54 A 6.79 A A
76 50.23 2.26 4.50 2.57 6.86 A 522 A A
77 35.00 3.10 8.86 17.80  8.78 N 9.25 A N
78 49.30 6.60 13.39 3.50 17.41 A 13.65 A A
79 46.70 2.00 4.28 6.10 6.30 A 5.04 A A
80 73.88 2.17 2.94 21.08  6.66 N 3.96 A N
81 48.81 4.14 8.48 399 11.28 A 8.89 A A
82 40.00 3.00 7.50 12.80  8.54 N 7.95 A N
83 50.80 2.90 5.71 2.00 831 A 6.29 A A
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g:i}; \I/{;ﬂ .e Rep Unc. [[J‘;:j Al A2 Trueness P Precision gig?i
84 50.69 3.13 6.17 2.11 8.85 A 6.72 A A
85 54.00 2.00 3.70 1.20 6.30 A 4.55 A A
86 7.12 0.17 2.39 45.68 3.64 N 3.57 A N
87 44.80 2.20 491 8.00 6.73 N 5.58 A W
88 43.03 1.71 3.97 9.77 5.70 N 4.78 A W
89 50.09 2.00 4.00 2.71 6.30 A 4.80 A A
90 4531 5.51 12.16 749  14.67 A 12.45 A A
91 50.18 2.36 4.70 2.62 7.07 A 5.39 A A
92 49.30 3.80 7.71 3.50 1045 A 8.15 A A
93 56.20 2.10 3.74 3.40 6.51 A 4.58 A A
94 51.30 3.60 7.02 1.50 9.97 A 7.50 A A
95 42.90 2.10 4.90 9.90 6.51 N 5.57 A W
96 52.10 1.50 2.88 0.70 529 A 3.91 A A
97 45.60 2.40 5.26 7.20 7.17 N 5.89 A W
98 32.00 3.00 9.38 20.80  8.54 N 9.74 A N
99 74.82 5.80 7.75 22.02 1539 N 8.19 A N
100 61.60 1.80 2.92 8.80 5.88 N 3.95 A W
101 115.42 9.54 8.26 62.62 24.87 N 8.68 A N
102 45.70 1.35 2.95 7.10 5.02 N 3.97 A W
103 48.60 2.92 6.01 4.20 8.35 A 6.57 A A
104 48.30 1.70 3.52 4.50 5.68 A 441 A A
105 48.30 2.60 5.38 4.50 7.62 A 6.00 A A
106 57.70 6.40 11.09 4.90 16.90 A 11.40 A A
107 52.40 2.39 4.56 0.40 7.15 A 5.28 A A
108 51.23 0.94 1.83 1.57 4.35 A 3.22 A A
109 52.20 1.30 2.49 0.60 4.93 A 3.64 A A
110 63.50 4.40 6.93 10.70  11.91 A 7.42 A A
112 53.50 0.70 1.31 0.70 4.04 A 2.96 A A
114 60.00 6.00 10.00 7.20 15.90 A 10.35 A A
115 51.50 1.90 3.69 1.30 6.09 A 4.54 A A
116 42.70 7.10 16.63 10.10  18.67 A 16.84 N W
117 49.10 1.70 3.46 3.70 5.68 A 4.36 A A
118 47.62 2.94 6.17 5.18 8.40 A 6.72 A A
119 49.00 2.00 4.08 3.80 6.30 A 4.87 A A
120 38.70 4.30 11.11 14.10 11.67 N 11.42 A N
121 52.50 3.30 6.29 0.30 9.25 A 6.82 A A
123 50.00 2.60 5.20 2.80 7.62 A 5.84 A A
124 49.36 1.05 2.13 3.44 4.52 A 3.40 A A
125 46.70 0.20 0.43 6.10 3.65 N 2.69 A W
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Lab Rep. Unc. s Final
code Vallljl . Rep Unc. [%] Al A2 Trueness P Precision Score
126 50.60 1.30 2.57 2.20 493 A 3.69 A A
127 54.48 0.79 1.44 1.68 4.14 A 3.02 A A




Data evaluation of sample 02

Po-210 in Water, Sample No. 2
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Fig. I1-03: S-shape chart of sample 02

Z-Scores, Analyte: Po-210
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Fig. I-04: z-score chart of sample 02
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Data evaluation of sample 02

Target Value: 101.6 + 2.8 Bg/kg

TABLE [-02: DATA EVALUATION OF SAMPLE 02

Lab Rep. Reported Unc. Al A2 Trueness P Precision  Final
code Value Unc. [%] Score
1 93.30 4.80 5.14 8.30 14.34 A 5.84 A A
2 81.40 7.20 8.85 20.2 19.93 N 9.26 A \%Y%
3 99.00 7.70 7.78 2.60 21.14 A 8.25 A A
4 81.60 3.30 4.04 20.0 11.17 N 4.89 A \%%
5 99.40 3.50 3.52 2.20 11.56 A 4.47 A A
6 25.10 3.00 11.95 76.5 10.59 N 12.2 A N
7 100.00 3.35 3.35 1.60 11.26 A 4.34 A A
8 95.40 2.00 2.10 6.20 8.88 A 3.46 A A
9 106.00 3.00 2.83 4.40 10.59 A 3.95 A A
12 84.40 9.40 11.14 172 2531 A 11.4 A A
13 72.00 6.00 8.33 29.6 17.08 N 8.78 A N
14 83.90 2.80 3.34 17.7 10.22 N 4.33 A W
15 92.93 4.68 5.04 8.67 14.07 A 5.74 A A
16 102.01 2.56 2.51 0.41 9.79 A 3.73 A A
17 75.80 7.90 10.42 258 2106 N 10.7 A N
18 109.00 7.00 6.42 7.40 19.45 A 6.99 A A
19 107.28 7.35 6.85 568 2029 A 7.38 A A
20 144.00 7.00 4.86 4240 1945 N 5.59 A N
21 101.15 6.16 6.09 0.45 17.46 A 6.68 A A
22 80.55 5.78 7.18 21.0 16.57 N 7.69 A N
23 148.00 12.00 8.11 46.4  31.79 N 8.56 A N
24 85.75 4.34 5.06 1585 13.33 N 5.76 A \%%
25 98.80 2.10 2.13 2.80 9.03 A 3.48 A A
26 97.98 14.44 14.74 3.62 3795 A 14.99 A A
27 101.60 5.10 5.02 0.00 15.01 A 5.73 A A
28 110.00 15.00 13.64 8.40  39.37 A 13.91 A A
29 55.19 1.11 2.01 46.4 7.77 N 3.41 A N
30 116.50 2.66 2.28 14.9 9.96 N 3.58 A \%%
31 89.92 1.32 1.47 11.6 7.99 N 3.12 A \%Y%
33 113.00 7.00 6.19 11.4 19.45 A 6.78 A A
34 100.20 3.60 3.59 1.40 11.77 A 4.53 A A
35 93.60 3.20 3.42 8.00 10.97 A 4.39 A A
36 46.00 2.00 4.35 55.6 8.88 N 5.15 A N
37 105.30 11.00 10.45 3.70  29.28 A 10.80 A A
38 90.80 6.20 6.83 10.8 17.55 A 7.36 A A
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Lab Rep. Reported Unc. Al A2 Trueness P Precision ~ Final
code Value Unc. [%] Score
39 101.20 5.20 5.14 0.40 15.24 A 5.83 A A
40 99.00 6.60 6.67 2.60 18.50 A 7.21 A A
41 73.54 1.95 2.65 28.0 8.80 N 3.82 A N
42 84.00 6.10 7.26 17.6 17.32 N 7.77 A W
43 93.60 2.60 2.78 8.00 9.86 A 3.91 A A
44 106.00 40.00 37.74 440 10345 A 37.84 N w
46 113.80 6.49 5.70 12.2 18.23 A 6.33 A A
47 98.80 7.30 7.39 2.80  20.17 A 7.89 A A
49 2.04 0.34 16.46 99.5 7.28 N 16.69 N N
50 103.99 5.77 5.55 2.39 16.55 A 6.20 A A
51 91.40 9.52 10.42 10.2 25.60 A 10.77 A A
52 86.50 3.50 4.05 15.1 11.56 N 4.90 A w
54 132.00 8.30 6.29 304  22.60 N 6.87 A N
55 89.00 5.00 5.62 12.6 14.78 A 6.26 A A
56 84.00 6.00 7.14 17.6 17.08 N 7.66 A W
57 116.10 2.50 2.15 14.5 9.68 N 3.50 A W
58 99.60 0.50 0.50 2.00 7.34 A 2.80 A A
59 118.00 10.00 8.47 16.4 26.79 A 8.91 A A
60 110.70 2.10 1.90 9.10 9.03 N 3.35 A W
62 96.00 3.00 3.13 5.60 10.59 A 4.17 A A
63 82.90 7.53 9.08 18.7  20.73 A 9.49 A A
64 94.59 3.69 3.90 7.01 11.95 A 4.78 A A
65 95.20 6.20 6.51 6.40 17.55 A 7.07 A A
67 95.80 3.10 3.24 5.80 10.78 A 425 A A
69 93.70 5.10 5.44 7.90 15.01 A 6.10 A A
70 53.90 5.82 10.80  47.70  16.66 N 11.14 A N
71 90.93 6.37 7.01 10.6 17.95 A 7.53 A A
72 88.00 3.00 3.41 13.60  10.59 N 438 A W
73 90.60 4.70 5.19 11.00 14.11 A 5.87 A A
74 95.00 5.00 5.26 6.60 14.78 A 5.94 A A
76 93.40 4.18 4.48 8.20 12.98 A 5.26 A A
77 63.50 3.80 5.98 38.10 12.18 N 6.59 A N
78 93.00 12.00 12.90 8.60  31.79 A 13.19 A A
79 93.30 4.00 4.29 8.30 12.60 A 5.10 A A
80 130.40 4.00 3.07 28.80  12.60 N 4.12 A N
81 90.89 7.72 8.49 10.71  21.19 A 8.93 A A
82 57.70 4.20 7.28 43.90 13.02 N 7.78 A N
83 101.70 5.70 5.60 0.10 16.38 A 6.25 A A
84 97.68 5.44 5.57 3.92 15.79 A 6.21 A A
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Lab Rep. Reported Unc. Al A2 Trueness P Precision ~ Final
code Value Unc. [%] Score
85 106.00 4.00 3.77 4.40 12.60 A 4.67 A A
86 15.53 0.29 1.87 86.07 726 N 3.33 A N
87 84.00 5.00 5.95 17.60 14.78 N 6.56 A W
88 89.31 3.28 3.67 1229 11.13 N 4.59 A W
89 86.53 1.73 2.00 15.07 849 N 3.40 A W
90 99.87 7.67 7.68 .73 21.07 A 8.16 A A
91 95.77 441 4.60 5.83 13.48 A 5.37 A A
92 99.90 4.70 4.70 1.70 14.11 A 5.45 A A
93 96.10 3.10 3.23 5.50 10.78 A 4.24 A A
94 98.00 4.90 5.00 3.60 14.56 A 5.71 A A
95 83.50 4.00 4.79 18.10  12.60 N 5.53 A w
96 100.30 2.70 2.69 1.30 10.04 A 3.85 A A
97 87.80 3.50 3.99 13.80 11.56 N 4.85 A w
98 86.00 6.00 6.98 15.60 17.08 A 7.50 A A
99 140.00 10.62 7.59 38.40 2834 N 8.07 A N
100 117.40 4.00 3.41 15.80 12.60 N 438 A W
101 89.70 6.38 7.11 11.89 17.96 A 7.62 A A
102 87.10 2.26 2.59 14.50  9.28 N 3.79 A w
103 89.40 4.47 5.00 12.20 13.61 A 5.71 A A
104 90.10 2.90 3.22 11.50  10.40 N 4.24 A W
105 92.30 4.90 5.31 9.30 14.56 A 5.98 A A
106 103.30 11.60 11.23 .70 30.79 A 11.56 A A
107 100.24 9.24 9.22 1.36 2491 A 9.62 A A
108 98.27 1.58 1.61 3.33 8.29 A 3.19 A A
109 101.00 2.30 2.28 0.60 9.35 A 3.58 A A
110 121.00 8.50 7.02 19.40  23.09 A 7.55 A A
112 100.20 1.00 1.00 1.40 7.67 A 2.93 A A
114 100.80 11.00 10.91 0.80  29.28 A 11.26 A A
115 99.10 3.50 3.53 2.50 11.56 A 4.48 A A
116 78.00 13.50 17.31 23.60  35.57 A 17.53 N N
117 95.00 2.90 3.05 6.60 10.40 A 4.11 A A
118 84.07 5.56 6.61 17.53  16.06 N 7.16 A W
119 93.00 4.00 4.30 8.60 12.60 A 5.11 A A
120 73.20 8.10 11.07 2840 22.11 N 11.40 A N
121 91.70 5.50 6.00 9.90 15.92 A 6.60 A A
123 96.00 5.10 5.31 5.60 15.01 A 5.98 A A
124 89.62 2.82 3.15 11.98 10.25 N 4.18 A W
125 102.60 0.60 0.58 1.00 7.39 A 2.82 A A
126 95.80 2.30 2.40 5.80 9.35 A 3.65 A A



Lab Rep. Reported Unc. Al A2 Trueness P Precision ~ Final
code Value Unc. [%] Score
127 98.13 1.37 1.40 3.47 8.04 A 3.09 A A
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Data evaluation of sample 03

Po-210 in Water, Sample No. 3
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Fig I-05: S-shape chart of sample 03.

Z-Scores, Analyte: Po-210
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Fig. I1-06: z-score chart of sample 03.
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TABLE 1-03: DATA EVALUATION OF SAMPLE 03.

Data evaluation of sample 03

Target Value: 52.8 + 1.4 Bq/kg

Lab Rep. Reported Unc. Al A2 Trueness P Precision Final
code Value Unc. [%] Score
1 49.30 2.50 5.07 3.50 7.39 A 5.72 A A
2 47.40 4.20 8.86 5.40 11.42 A 9.25 A A
3 57.80 4.50 7.79 5.00 12.16 A 8.22 A A
4 44.70 1.90 4.25 8.10 6.09 N 5.01 A \%%
5 53.00 1.60 3.02 0.20 5.49 A 4.02 A A
6 11.80 1.50 12.71 41.00 5.29 N 12.99 A N
7 52.10 1.92 3.69 0.70 6.13 A 4.54 A A
8 50.30 1.00 1.99 2.50 4.44 A 3.31 A A
9 48.00 1.30 2.71 4.80 4.93 A 3.79 A A
12 41.90 4.70 11.22 10.90 12.65 A 11.53 A A
13 32.00 3.00 9.38 20.80 8.54 N 9.74 A N
14 45.50 1.80 3.96 7.30 5.88 N 4.76 A \%%
15 50.43 2.60 5.16 2.37 7.62 A 5.80 A A
16 50.66 1.49 2.94 2.14 5.27 A 3.96 A A
17 42.20 5.30 12.56 10.60 14.14 A 12.84 A A
18 61.60 3.90 6.33 8.80 10.69 A 6.86 A A
19 47.97 3.23 6.73 4.83 9.08 A 7.24 A A
20 95.00 5.00 5.26 42.20 13.40 N 5.89 A N
21 51.75 3.15 6.09 1.05 8.89 A 6.64 A A
22 42.64 3.11 7.29 10.16 8.80 N 7.76 A \%%
23 85.00 8.00 9.41 32.20 20.95 N 9.78 A N
24 46.81 2.63 5.62 5.99 7.69 A 6.21 A A
25 52.20 1.10 2.11 0.60 4.59 A 3.39 A A
26 47.19 6.38 13.52 5.61 16.85 A 13.78 A A
27 51.00 2.60 5.10 1.80 7.62 A 5.75 A A
28 60.00 8.00 13.33 7.20 20.95 A 13.59 A A
29 43.60 1.16 2.66 9.20 4.69 N 3.76 A \%%
30 58.70 1.73 2.95 5.90 5.74 N 3.96 A \%%
31 48.27 0.88 1.82 4.53 4.27 N 3.22 A \%Y%
33 59.00 3.00 5.08 6.20 8.54 A 5.73 A A
34 50.90 2.20 4.32 1.90 6.73 A 5.07 A A
35 48.40 1.60 3.31 4.40 5.49 A 4.24 A A
36 21.00 2.00 9.52 31.80 6.30 N 9.89 A N
37 65.80 2.70 4.10 13.00 7.85 N 4.89 A N
38 48.30 3.30 6.83 4.50 9.25 A 7.33 A A

45



Lab Rep. Reported Unc. Al A2 Trueness P Precision Final
code Value Unc. [%] core
39 54.50 3.00 5.50 1.70 8.54 A 6.11 A A
40 51.00 3.40 6.67 1.80 9.49 A 7.17 A A
41 42.20 1.25 2.96 10.60 4.84 N 3.98 A N
42 46.70 3.30 7.07 6.10 9.25 A 7.55 A A
43 50.70 1.50 2.96 2.10 5.29 A 3.97 A A
44 9.00 38.00 42222  43.80 98.11 A 4222 N N
46 56.21 3.14 5.59 341 8.87 A 6.719 A A
47 51.40 2.90 5.64 1.40 8.31 A 6.23 A A
49 9.27 1.18 12.76  43.53 4.73 N 13.03 A N
50 56.86 3.99 7.02 4.06 10.91 A 7.50 A A
51 50.10 5.20 10.38 2.70 13.89 A 10.71 A A
52 46.96 1.93 4.11 5.84 6.15 A 4.89 A A
54 70.90 4.70 6.63 18.10 12.65 N 7.14 A N
55 46.00 2.00 4.35 6.80 6.30 N 5.09 A \%%
56 45.00 3.00 6.67 7.80 8.54 A 7.17 A A
57 54.10 2.50 4.62 1.30 7.39 A 5.33 A A
58 51.70 0.40 0.77 1.10 3.76 A 2.76 A A
59 64.00 5.00 7.81 11.20 13.40 A 8.25 A A
60 62.10 1.30 2.09 9.30 4.93 N 3.38 A \%%
62 47.00 2.00 4.26 5.80 6.30 A 5.01 A A
63 45.55 4.97 10.91 7.25 13.32 A 11.23 A A
64 46.97 1.69 3.60 5.83 5.66 N 4.47 A W
65 48.20 3.10 6.43 4.60 8.78 A 6.96 A A
67 52.60 1.80 3.42 0.20 5.88 A 4.33 A A
69 47.60 2.00 4.20 5.20 6.30 A 4.97 A A
70 15.11 1.56 10.34  37.69 541 N 10.68 A N
71 44 .45 3.11 7.00 8.35 8.80 A 7.48 A A
72 47.00 2.00 4.26 5.80 6.30 A 5.01 A A
73 50.50 2.70 5.35 2.30 7.85 A 5.97 A A
74 49.00 3.00 6.12 3.80 8.54 A 6.67 A A
76 49.30 2.23 4.52 3.50 6.79 A 5.24 A A
77 31.60 4.00 12.66  21.20 10.93 N 12.93 A N
78 50.20 6.70 13.35 2.60 17.66 A 13.61 A A
79 49.10 2.00 4.07 3.70 6.30 A 4.86 A A
80 70.00 2.35 3.36 17.20 7.06 N 4.28 A N
81 48.05 4.08 8.49 4.75 11.13 A 8.90 A A
82 37.80 3.30 8.73 15.00 9.25 N 9.12 A N
83 54.30 3.00 5.52 1.50 8.54 A 6.13 A A
84 52.17 3.29 6.31 0.63 9.22 A 6.84 A A
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Lab Rep. Reported Unc. Al A2 Trueness P Precision Final
code Value Unc. [%] core
85 51.00 2.00 3.92 1.80 6.30 A 4.73 A A
86 11.94 0.24 2.01 40.86 3.66 N 3.33 A N
87 44.10 2.20 4.99 8.70 6.73 N 5.65 A W
88 46.91 1.77 3.77 5.89 5.82 N 4.61 A W
89 49.14 0.98 2.00 3.66 4.41 A 3.32 A A
90 32.32 4.81 14.88  20.48 12.92 N 15.12 N N
91 51.20 2.38 4.65 1.60 7.12 A 5.35 A A
92 51.70 2.70 5.22 1.10 7.85 A 5.86 A A
93 50.30 2.00 3.98 2.50 6.30 A 4.78 A A
94 46.70 3.50 7.49 6.10 9.73 A 7.95 A A
95 42.00 2.50 5.95 10.80 7.39 N 6.52 A N
96 51.90 1.50 2.89 0.90 5.29 A 3.92 A A
97 45.70 2.40 5.25 7.10 7.17 A 5.88 A A
98 55.00 4.00 7.27 2.20 10.93 A 7.74 A A
99 72.31 5.75 7.95 19.51 15.27 N 8.38 A N
100 61.20 1.90 3.10 8.40 6.09 N 4.08 A W
101 72.09 5.67 7.87 19.29 15.08 N 8.30 A N
102 45.00 1.28 2.84 7.80 4.89 N 3.89 A \%%
103 54.30 3.80 7.00 1.50 10.45 A 7.48 A A
104 54.50 1.80 3.30 1.70 5.88 A 4.24 A A
105 48.80 2.60 5.33 4.00 7.62 A 5.95 A A
106 58.20 6.50 11.17 5.40 17.15 A 11.48 A A
107 53.93 4.48 8.31 1.13 12.11 A 8.72 A A
108 49.95 0.87 1.74 2.85 4.25 A 3.17 A A
109 51.80 1.30 2.51 1.00 4.93 A 3.65 A A
110 56.20 3.90 6.94 3.40 10.69 A 7.43 A A
112 51.60 0.70 1.36 1.20 4.04 A 2.98 A A
114 56.50 5.70 10.09 3.70 15.14 A 10.43 A A
115 53.20 1.80 3.38 0.40 5.88 A 4.30 A A
116 42.30 7.30 17.26 10.50 19.18 A 17.46 N \%%
117 50.90 1.60 3.14 1.90 5.49 A 4.11 A A
118 43.53 2.82 6.48 9.27 8.12 N 7.00 A \%%
119 58.00 2.00 3.45 5.20 6.30 A 4.35 A A
120 39.00 4.30 11.03 13.80 11.67 N 11.34 A N
121 44.50 2.60 5.84 8.30 7.62 N 6.42 A W
123 50.70 2.90 5.72 2.10 8.31 A 6.30 A A
124 49.16 0.92 1.87 3.64 4.32 A 3.25 A A
125 52.80 0.20 0.38 0.00 3.65 A 2.68 A A
126 50.60 1.30 2.57 2.20 4.93 A 3.69 A A
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Lab ~ Rep.  Reported  Unc. 4 A2 Trueness P Precision rinal
code Value Unc. [%] Score
127 52.65 1.09 2.08 0.15 4.58 A 3.37 A A
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Data evaluation of sample 04

Po-210 in Water, Sample No. 4
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Fig. I-07: S-shape chart of sample 04.
Z-Scores, Analyte: Po-210
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Fig. I-08: z-score chart of sample 04.
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TABLE 1-04: DATA EVALUATION OF SAMPLE 04

Data evaluation of sample 04

Target Value: 101.6 + 2.8 Bg/kg

Lab Rep. Reported Unc. Al A2 Trueness P Precision ~ Final
code Value Unc. [%] Score
1 96.00 4.90 5.10 5.60 14.56 A 5.80 A A
2 89.80 7.90 8.80 11.80 21.62 A 9.22 A A
3 96.70 7.30 7.55 4.90 20.17 A 8.04 A A
4 83.30 3.40 4.08 18.30 11.36 N 4.92 A \%%
5 103.50 2.50 2.42 1.90 9.68 A 3.66 A A
6 17.00 2.10 12.35 84.60 9.03 N 12.66 A N
7 103.00 3.00 2.91 1.40 10.59 A 4.01 A A
8 95.20 2.10 2.21 6.40 9.03 A 3.53 A A
9 108.00 4.00 3.70 6.40 12.60 A 4.62 A A
12 83.00 9.30 11.20 18.60  25.06 A 11.54 A A
13 67.00 6.00 8.96 34.60 17.08 N 9.37 A N
14 85.90 2.80 3.26 15.70 10.22 N 4.27 A W
15 91.70 4.60 5.02 9.90 13.89 A 5.72 A A
16 97.57 2.53 2.59 4.03 9.74 A 3.79 A A
17 82.90 8.90 10.74 18.70  24.07 A 11.08 A A
18 95.60 5.80 6.07 6.00 16.62 A 6.66 A A
19 83.97 3.92 4.67 17.63 12.43 N 5.42 A W
20 160.00 7.00 4.38 58.40 19.45 N 5.17 A N
21 100.97 6.15 6.09 0.63 17.43 A 6.69 A A
22 78.28 5.61 7.17 23.32 16.18 N 7.68 A N
23 140.00 24.00 17.14 3840 62.34 A 17.36 N N
24 96.91 4.29 4.43 4.69 13.22 A 5.21 A A
25 99.30 2.10 2.11 2.30 9.03 A 3.47 A A
26 91.49 12.16 13.29 10.11 32.19 A 13.57 A A
27 101.30 5.10 5.03 0.30 15.01 A 5.74 A A
28 110.00 15.00 13.64 8.40 39.37 A 13.91 A A
29 46.82 0.86 1.84 54.78 7.56 N 3.31 A N
30 119.40 3.09 2.59 17.80 10.76 N 3.78 A \%%
31 91.30 1.40 1.53 10.30 8.08 N 3.15 A W
33 109.00 7.00 6.42 7.40 19.45 A 6.99 A A
34 98.90 4.50 4.55 2.70 13.67 A 5.32 A A
35 90.60 3.00 3.31 11.00 10.59 N 431 A w
36 45.00 2.00 4.44 56.60 8.88 N 5.23 A N
37 122.70 5.10 4.16 21.10 15.01 N 4.99 A N
38 88.20 6.00 6.80 13.40 17.08 A 7.34 A A
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Lab Rep. Reported Unc. Al A2 Trueness P Precision ~ Final
code Value Unc. [%] Score
39 100.20 5.10 5.09 1.40 15.01 A 5.79 A A
40 100.00 6.70 6.70 1.60 18.73 A 7.24 A A
41 90.68 2.46 2.71 10.92 9.62 N 3.87 A A% %
42 84.90 5.90 6.95 16.70  16.85 A 7.48 A A
43 95.20 2.60 2.73 6.40 9.86 A 3.88 A A
44 25.00 38.00 152.00 76.60 98.31 A 152.0 N N
46 116.70 6.49 5.56 1510 18.24 A 6.21 A A
47 98.60 7.70 7.81 3.00 21.14 A 8.28 A A
49 8.82 1.08 12.22 92.78 7.74 N 12.53 A N
50 107.98 8.07 7.47 6.38 22.04 A 7.97 A A
51 97.10 10.09 10.39 4.50 27.02 A 10.75 A A
52 70.70 2.88 4.07 3090 10.36 N 4.92 A N
54 129.00 8.50 6.59 27.40  23.09 N 7.14 A N
55 91.00 5.00 5.49 10.60  14.78 A 6.15 A A
56 92.00 7.00 7.61 9.60 19.45 A 8.09 A A
57 102.80 3.40 3.31 1.20 11.36 A 431 A A
58 99.60 0.50 0.50 2.00 7.34 A 2.80 A A
59 117.00 10.00 8.55 1540 26.79 A 8.98 A A
60 113.10 2.20 1.95 11.50 9.19 N 3.37 A W
62 79.00 2.00 2.53 22.60 8.88 N 3.74 A N
63 85.22 4.71 5.53 16.38 14.14 N 6.18 A A% %
64 95.81 3.53 3.68 5.79 11.62 A 4.60 A A
65 94.40 6.10 6.46 7.20 17.32 A 7.03 A A
67 97.20 3.10 3.19 4.40 10.78 A 4.22 A A
69 86.80 2.00 2.30 14.80 8.88 N 3.59 A W
70 6.69 0.70 10.46 94.91 7.45 N 10.82 A N
71 85.94 6.02 7.00 15.66  17.13 A 7.53 A A
72 93.00 4.00 4.30 8.60 12.60 A 5.11 A A
73 90.60 4.50 4.97 11.00 13.67 A 5.68 A A
74 98.00 5.00 5.10 3.60 14.78 A 5.80 A A
76 93.20 4.17 4.47 8.40 12.96 A 5.25 A A
77 82.50 3.70 4.48 19.10 11.97 N 5.26 A A% Y%
78 94.00 13.00 13.83 7.60 34.31 A 14.10 A A
79 96.50 4.00 4.15 5.10 12.60 A 4.98 A A
80 127.20 3.70 291 2560 11.97 N 4.01 A N
81 91.29 7.75 8.49 10.31  21.26 A 8.93 A A
82 62.90 3.40 541 3870 11.36 N 6.07 A N
83 96.10 5.30 5.52 5.50 15.46 A 6.17 A A
84 92.87 5.23 5.63 8.73 15.31 A 6.27 A A

51



Lab Rep. Reported Unc. Al A2 Trueness P Precision ~ Final
code Value Unc. [%] Score
85 101.00 4.00 3.96 0.60 12.60 A 4.82 A A
86 25.54 0.34 1.33 76.06 7.28 N 3.06 A N
87 86.70 4.30 4.96 1490 13.24 N 5.67 A A% %
88 89.91 3.31 3.68 11.69 11.19 N 4.60 A A% %
89 93.85 1.88 2.00 7.75 8.70 A 341 A A
90 60.37 6.19 10.25 4123  17.53 N 10.62 A N
91 89.44 3.13 3.50 12.16 10.84 N 4.45 A W
92 102.90 4.60 4.47 1.30 13.89 A 5.25 A A
93 103.10 3.30 3.20 1.50 11.17 A 4.22 A A
94 94.00 4.80 5.11 7.60 14.34 A 5.80 A A
95 73.60 3.40 4.62 28.00 11.36 N 5.38 A N
96 103.80 2.80 2.70 2.20 10.22 A 3.86 A A
97 85.10 4.20 4.94 16.50  13.02 N 5.65 A W
98 110.00 8.00 7.27 8.40 21.87 A 7.78 A A
99 145.21 11.15 7.68 43.61  29.66 N 8.16 A N
100 122.20 3.60 2.95 20.60 11.77 N 4.03 A N
101 118.78 8.68 7.31 17.18  23.53 A 7.81 A A
102 83.30 2.06 2.47 18.30 8.97 N 3.70 A W
103 92.00 4.60 5.00 9.60 13.89 A 5.71 A A
104 86.20 2.60 3.02 15.40 9.86 N 4.09 A A% %
105 93.40 5.00 5.35 8.20 14.78 A 6.02 A A
106 101.30 11.30 11.15 0.30 30.04 A 11.49 A A
107 99.38 7.76 7.81 2.22 21.28 A 8.28 A A
108 99.46 1.42 1.43 2.14 8.10 A 3.10 A A
109 104.00 2.40 2.31 2.40 9.51 A 3.59 A A
110 107.00 7.50 7.01 5.40 20.65 A 7.53 A A
112 98.70 1.00 1.01 2.90 7.67 A 2.94 A A
114 99.70 9.90 9.93 1.90 26.54 A 10.31 A A
115 95.20 2.90 3.05 6.40 10.40 A 4.11 A A
116 77.60 13.50 17.40 24.00 35.57 A 17.61 N N
117 96.60 2.90 3.00 5.00 10.40 A 4.08 A A
118 79.52 5.22 6.56 22.08 15.28 N 7.12 A N
119 97.00 5.00 5.15 4.60 14.78 A 5.85 A A
120 74.70 8.20 10.98 26.90 22.36 N 11.32 A N
121 90.40 5.40 597 11.20 15.69 A 6.58 A A
123 92.90 5.10 5.49 8.70 15.01 A 6.14 A A
124 91.90 1.92 2.09 9.70 8.76 N 3.46 A W
125 91.60 0.50 0.55 10.00 7.34 N 2.81 A A% %
126 96.87 2.50 2.58 4.73 9.68 A 3.78 A A
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Lab Rep. Reported Unc. Al A2 Trueness P Precision Final
code Value Unc. [%] Score
127 102.50 1.67 1.63 0.90 8.41 A 3.20 A A
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Data evaluation of sample 05, Blank

Po-210 in Water, Sample No. 5
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Fig. I-09: Graphical presentation of the ‘Blank’ sample resullts.
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Data evaluation of sample 05, Blank

Target value: <0.1 Bg/kg

TABLE I-05: DATA EVALUATION OF THE ‘BLANK’ - SAMPLE 05

Lab code  Rep. Reported Final Lab Rep. Value Reported Final
Value Unc. Score code Unc. Score

1 0.00 0.00 A 65 0.01 0.01 A
2 0.00 0.07 A 67 <0.073 A
3 0.52 0.07 N 69 <0.5 A
4 0.01 0.00 A 70 0.00 0.00 A
5 0.07 0.02 A 71 0.07 0.01 A
6 <0.55 A 72 0.10 A
7 0.00 0.01 A 73 0.19 0.07 N
8 0.01 0.00 A 74 0.13 0.04 A
9 0.28 0.08 N 76 0.00 0.04 A
12 0.03 0.03 A 77 0.07 1.60 N
13 0.73 0.07 N 78 <0.09 A
14 0.01 0.01 A 79 <0.1 0.03 A
15 <0.90 A 80 0.78 0.09 N
16 0.07 0.04 A 81 <0.12 A
17 0.41 0.06 N 82 0.05 0.02 A
18 - 83 0.00 0.00 A
19 0.00 0.00 A 84 0.44 0.18 N
20 4.00 1.00 N 85 3.70 2.00 N
21 - 86 0.00 0.02 A
22 0.04 0.02 A 87 0.04 0.02 A
23 27.00 5.00 N 88 0.00 0.00 A
24 0.06 0.03 A 89 0.02 0.00 A
25 <0.02 A 90 0.00 1.89 A
26 0.01 0.00 A 91 0.01 0.03 A
27 <0.16 A 92 0.02 0.00 A
28 0.00 20.00 - 93 0.60 0.30 N
29 0.02 0.01 A 94 0.00 1.10 A
30 0.20 0.02 N 95 0.42 0.04 N
31 <0.07 A 96 0.00 0.03 A
33 0.07 0.04 A 97 0.01 0.01 A
34 0.20 0.10 A 98 1.30 0.30 N
35 0.01 0.00 A 99 0.38 0.11 N
36 0.00 2.00 - 100 0.00 0.00 -
37 0.00 0.00 A 101 2.45 0.38 N
38 <0.04 A 102 0.00 0.00 A




Lab code  Rep. Reported Final Lab Rep. Value Reported Final

Value Unc. Score code Unc. Score
39 0.04 0.03 A 103 <0.17 A
40 0.00 104 0.03 0.01 A
41 0.08 0.03 A 105 0.03 0.01 A
42 0.11 0.01 A 106 0.40 0.31 A
44 0.00 38.00 N 107 0.00 0.01 A
46 0.00 0.00 A 108 0.00 0.01 A
47 0.00 0.00 A 109 <0.1 A
49 0.14 0.05 A 110 3.28 0.28 N
50 0.15 0.22 A 112 0.06 A
51 <0.08 A 114 28.70 2.90 N
52 0.10 0.03 A 115 0.00 0.10 A
54 <0.2 A 116 0.10 A
55 0.03 A 117 <0.025 A
56 0.00 0.00 A 118 6.76 0.49 N
57 <0.15 A 119 <0.0045 A
58 0.00 1.00 N 120 0.05 0.01 A
59 3.20 0.50 N 121 <0.09 A
60 0.06 0.12 A 123 0.05 0.07 A
62 0.64 0.10 N 124 0.02 0.00 A
63 0.03 0.03 A 125 0.02 0.00 A
64 <0.01 A 126 0.00 0.00 A




APPENDIX II. DATA EVALUATION TABLES SORTED BY LABORATORY CODE

All results listed in this Appendix are expressed in Bg/kg units at a reference date set to 2007-
April-01. The abbreviations and calculation formulas used in the individual evaluation tables
are explained in Section 3 of this report.

The individual laboratory evaluation reports are presented in ascending order of the laboratory
code.
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APPENDIX III. LIST OF PARTICIPATING LABORATORIES

ARGENTINA

AUSTRALIA

AUSTRIA

BELGIUM

BRAZIL

JORGE MARIANO DIODATI
AUTORIDAD REGULATORIA NUCLEAR
APOYO CIENTIFICO TECNICO
MEDICIONES AMBIENTALES
AVENIDA DEL LIBERTADOR 8250
RA-1429, BUENOS AIRES

ARGENTINA

SANDRA SDRAULIG

RADIOANALYTICAL SERVICES
AUSTRALIAN RADIATION PROTECTION AND
NUCLEAR SAFETY AGENCY (ARPANSA)
LOWER PLENTY ROAD 619

YALLAMBIE, VICTORIA 3085

AUSTRALIA

ATUN ZAWADZKI
INSTITUTE FOR ENVIRONMENTAL RESEARCH

AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY

ORGANIZATION

BUILDING 34, NEW ILLAWARRA RD
MENALI, 2234

NEW SOUTH WALES

AUSTRALIA

KATZLBERGER CHRISTIAN

ABT. F. STRAHLENSCHUTZ UND RADIOCHEMIE
AGRICULTURE RESEARCH VIENNA, AUSTRIAN
AGENCY FOR HEALTH AND FOOD SAFETY
SPARGELFELDSTRASSE 191

A-1226, VIENNA

AUSTRIA

CECILE DELPORTE

SCIENTIFIC INSTITUTE OF PUBLIC HEALTH
(FEDERAL PUBLIC SERVICE HEALTH,

FOOD CHAIN SECURITY AND ENVIRONMENT)
SECTION RADIOACTIVITY

JULIETTE WYTSMAN STREET, 14

B-1050 BRUSSELS

BELGIUM

UWE WAETIJEN

ANALYTICAL CHEMISTRY
EUROPEAN COMMISSION (E.C.)
RETIESEWEG 111

B-2440, GEEL

BELGIUM

JOSELENE DE OLIVEIRA

CENTRO DE METROLOGIA DAS RADIACOES
LABORATORIO DE RADIOMETRIA AMBIENTAL
INSTITUTO DE PESQUISAS ENERGETICAS E
NUCLEARES

IPEN/CNEN/SP

AV. PROF. LINEU PRESTES 2242

CEP 05508-000, SAO PAULO, SP

BRAZIL
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BULGARIA

BELARUS

CANADA

MS. LIGIA JULIAO

SEMIN - SERVICO DE MONITORACAO
INDIVIDUAL INTERNA

INSTITUTO DE RADIOPROTECAO E DOSIMETRIA -
C.N.E.N.

AVENIDA SALVADOR ALLENDE S/N

RECREIO DOS BANDEIRANTES

22780-160, RIO DE JANEIRO

BRAZIL

M.KATRANKIEVA

EXECUTIVE ENVIRONMENTAL RADIOLOGICAL
LABORATORY

EXECUTIVE ENVIRONMENTAL AGENCY
REGIONAL LABORATORY - VRATZA

81 EXARH JOSIF STR. 3000, VRATZA

BULGARIA

MS. ROSITZA KUKEWA

EXECUTIVE ENVIRONMENT AGENCY,
MINISTRY OF ENVIRONMENT AND WATER
136 TZAR BORIS III, BLVD.

BG-1618, SOFIA

BULGARIA

MAKAREVICH VALERY, MATUSEVICH ZHANA
RESEARCH DEPARTMENT OF RADIATIVE METROLOGY
(RDRM)

BELARUSSIAN STATE INSTITUTE OF METROLOGY
STAROVILENSKI TRAKT 93

220053, MINSK

BELARUS

MS KATHY NIELSEN

DIRECTOR, SLOWPOKE-2 FACILITY
DEPARTMENT OF CHEMISTRY AND
CHEMICAL ENGINEERING

ROYAL MILITARY COLLEGE

ROOM 2092 - 11 GENERAL CRERAR CRESENT
STN FORCES 17000

KINGSTON, ONTARIO K7K 7B4

CANADA

DAVID A. LOBB

DEPARTMENT OF SOIL SCIENCE
UNIVERSITY OF MANITOBA

13 FREEDMAN CRES.
WINNIPEG, R3T 2N2

CANADA

DR. GARY H. KRAMER

NATIONAL CALIBRATION REFRERENCE CENTRE
FOR BIOASSAY AND IN VIVO MONITORING
RADIATION PROTECTION BUREAU

HEALTH CANADA

775 BROOKFIELD ROAD

OTTAWA, K1A 1C1, ONTARIO

CANADA



CHINA

CZECH REPUBLIC

DENMARK

FINLAND

FRANCE

MR. DALE SANDERS

ATTN. GAIL SHUTIAK

SRC ANALYTICAL LABORATORIES
SASKATCHEWAN RESEARCH COUNCIL

15 INNOVATION BOULEVARD, SASKATOON
SASKATCHEWA, S7N 4N1

CANADA

MR. PETER NELSON

CANADIAN NUCLEAR SAFETY COMMISSION
BUILDING NO. 7200 TUNNEYS PASTURE DRIVEWAY
OTTAWA, K1A 0L2

ONTARIO

CANADA

MR. JINZHOU DU

STATE KEY LABORATORY OF ESTUARINE
AND COASTAL RESEARCH

EAST CHINA NORMAL UNIVERSITY

3663# ZHANGSHAN ROAD-NORTH
SHANGHALI, 200062

CHINA

MR. ZHIYUAN CHANG

DEPARTMENT OF RADIOCHEMISTRY
CHINA INSTITUTE OF ATOMIC ENERGY
P.0.BOX 275 (8)

BEIJING, 102413

CHINA

DIANA IVANOVOVA

THE T.G. MASARYK WATER RESEARCH
INSTITUTE OF PRAGUE

PODBABSKA 30

CZ-160 62, PRAGUE

CZECH REPUBLIC

SVEN NIELSEN

RADIATION RESEARCH DEPARTMENT
BUILDING 204

RISOE NATIONAL LABORATORY
FREDERIKSBORGVEJ, 399

DK-4000, ROSKILDE

DENMARK

PIA VESTERBACKA

RADIONUCLIDE ANALYTICS / NAL

RADIATION AND NUCLEAR SAFETY AUTHORITY
(STUK)

LAIPPATIE 4

P.0. BOX 14, FIN-00880, HELSINKI

FINLAND

MR. PATRICE BOISSON

INSTITUT DE RADIOPROTECTION ET DE SURETE
NUCLEAIRE (IRSN)

31, RUE DE L ECLUSE

F-78116, LE VESINET CEDEX

FRANCE
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MS. MELANIE OSMOND

SERVICE DE TRAITEMENT DES

ECHANTILLONS ET DE METROLOGIE

POUR L ENVIRONMENT

INSTITUT DE RADIOPROTECTION ET DE SURETE
NUCLEAIRE (IRSN)

31, RUE DE L ECLUSE

F-78116, LE VESINET CEDEX

FRANCE

GERMANY DR. SIEGURD MOEBIUS
CENTER FOR ADVANCED TECHNOLOGICAL AND
ENVIRONMENTAL TRAINING
RESEARCH CENTER KARLSRUHE
HERMANN-VON-HELMHOLTZ-PLATZ
D-76344 EGGENSTEIN-LEOPOLDSHAFEN
GERMANY

MS. MARTINA HARTMANN
BUNDESAMT FUER STRAHLENSCHUTZ
KOEPENICKER ALLEE 120-130

D-10318, BERLIN

GERMANY

DR. THOMAS ERNST
NLWKN NIEDERSACHSEN
AN DER SCHARLAKE 39
31135 HILDESHEIM
GERMANY

DR. UDO GERSTMANN

GSF NATIONAL RESEARCH CENTER FOR
ENVIRONMENT AND HEALTH INSTITUTE OF
RADIATION PROTECTION RADLAB
INGOLSTAEDTER LANDSTRASSE 1 85764
D-85758, NEUHERBERG

GERMANY

MS. LENA JOHANSSON

ZENTRUM FUER STRAHLENSCHUTZ
UNIVERSITY OF HANNOVER
HERRENHAEUSERSTRASSE 2
D-30419, HANNOVER

GERMANY

DR. INGRID SCHAEFER

VEREIN FUER KERNVERFAHRENSTECHNIK
UND ANALYTIK ROSSENDORF

BAUTZNER LANDSTRASSE 128

D-01314, DRESDEN,

GERMANY

GREECE DR. STAMOULIS KONSTANTINOS
NUCLEAR PHYSICS LABORATORY
PHYSICS DEPARTMENT
UNIVERSITY OF IOANNINA
45110, IOANNINA,
GREECE
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HUNGARY

INDIA

INDONESIA

NORA VAJIDA

RADIOCHEMISTRY

INSTITUTE OF NUCLEAR TECHNIQUES
TECHNICAL UNIVERSITY OF BUDAPEST
MUEGYETEM RAKPART 9

H-1111, BUDAPEST

HUNGARY

MR. GYULA SZABO

NATIONAL RESEARCH INSTITUTE OF
RADIOBIOLOGY AND RADIOHYGIENE
ANNA U. 5

H-1775, BUDAPEST, 22

HUNGARY

DR D. D. RAO

ENVIRONMENTAL SURVEY LABORATORY
HEALTH PHYSICS DIVISION

TAPS COLONY, TAPP

TARAPUR ATOMIC POWER STATION

VIA BOISAR

PALGHAR (TALUG), THANE DISTRICT
TARAPUR, 401 504

MAHARASHTRA

INDIA

DR. V. KANNAN

GOVERNMENT OF INDIA,

DEPARTMENT OF ATOMIC ENERGY
BHABHA ATOMIC RESEARCH CENTRE
HEALTH PHYSICS DIVISION
ENVIRONMENTAL SURVEY LABORATORY
ATOMIC ENERGY TOWNSHIP

SADRAS COLONY WEST

KALPAKKAM KANCHEEPURAM DISTRICT
TAMILNADU STATE PIN:603102

INDIA

ALI ARMAN
NATIONAL NUCLEAR ENERGY AGENCY
EARTH SCIENCE AND ENVIRONMENT

CENTRE FOR THE APPLICATION OF ISOTOPES AND

RADIATION / BATAN

JALAN CINERE PASAR JUMAT
KOTAK POS 7002

JAKARTA, 12070, INDONESIA

DADONG ISKANDAR

CENTRE FOR TECHNOLOGY OF
RADIATION SAFETY AND METROLOGY
PTKMR-BATAN

NATIONAL NUCLEAR ENERGY AGENCY
JALAN CUNERE PASAR JUMAT
JAKARTA, 12070, INDONESIA
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IRELAND MR. DAVID POLLARD
RADIOLOGICAL PROTECTION
INSTITUTE OF IRELAND
3 CLONSKEAGH SQ., CLONSKEAGH RD
DUBLIN, 14
IRELAND

ITALY DESIDERI DONATELLA
INSTITUTE OF GENERAL AND
INORGANIC CHEMISTRY
UNIVERSITY OF URBINO
PIAZZA RINASCIMENTO, 6 1-61029, URBINO,
ITALY

RITA OCONE

RIS LAB - SETTORE RADIOATTIVITA ARTIFICIALE
APAT (ENVIRONMENTAL PROTECTION AGENCY), VIA
DI CASTEL ROMANO, 100

00128, ROME

ITALY

PAOLO BATTISTI

ENEA CR CASACCIA BAS ION-IRP
INSTITUTE OF RADIATION PROTECTION
VIA ANGUILLARESE KM 1+300

00123 SANTA MARIA DI GALERIA

ROME

ITALY

MONTALTO MARIO

ISTITUTO DI RADIOPROTEZIONE
LABORATORIO SALUGGIA
ENEA RESEARCH CENTRE
STRADA PER CRESCENTINO
1-13040, SALUGGIA (VERCELLI)
ITALY

RONGONI ALBA AND SAETTA DANIELA
DIPARTIMENTO DI SCIENZE CHIRURGICHE,
RADIOLOGICHE, ODONTOSTOMATOLOGICHE
MEDICO LEGALI

POLICLINICO MONTELUCE

UNIVERSITA DEGLI STUDI DI PERUGIA

VIA BRUNAMONTI, 06100, PERUGIA

ITALY

MAGNONI MAURO

ARPA PIEMONTE

CENTRO REGIONALE RADIAZIONI
VIA JERVIS, 30, 10015, IVREA (TORINO)
ITALY

DR. MASSIMO CAPPAI

SETTORE RADIAZIONI IONIZZANTI E
NON IONIZZANTI

C.R.R. SARDEGNA

P.M.P.-AREA FISICA

AZIENDA US.L. 8 CAGLIARI

VIALE F. CIUSA, 6/8

09131, CAGLIARI, ITALY
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JAPAN

JORDAN

KOREA, REPUBLIC OF

LITHUANIA

ROSELLA RUSCONI

ARPA LOMBARDIA - SEZIONE RADIOPROTEZIONE
VIA JUVARA 22

1-20129, MILANO

ITALY

MS. LAURA PORZIO

CENTRO REGIONALE PER LE RADIAZIONI
IONIZZANTI E NON IONIZZANTI

STRUTTURA SEMPLICE 21.02 RAD. IONIZZANTI
MONITORAGGIO E CONTROLLO SITI NUCLEARI
ARPA PIEMONTE

VIA TRINO, 89, 13100, VERCELLI

ITALY

MR HIROTO FUKUSHIMA

JAPAN CHEMICAL ANALYSIS CENTER
295-3, SANNO-CHO, INAGE-KU

CHIBA, 263-0002

JAPAN

MR. KUNIO SHIRAISHI

RESEARCH CENTER FOR

RADIATION EMERGENCY MEDICINE,

DEPARTMENT OF RADIATION DOSIMETRY
NATIONAL INSTITUTE OF RADIOLOGICAL SCIENCES
4-9-1, ANAGAWA

CHIBA, 263

JAPAN

DR. MAMOUN MAKALEH

JORDAN ATOMIC ENERGY COMMISSION
SHAFA BADRAN

MARIJ FARAS - P.BOX 70

AMMAN, 11934

JORDAN

GI HOON HONG

MARINE BIOGEOCHEMISTRY AND ISOTOPES
KOREAN OCEAN RESEARCH AND DEVELOPMENT
INSTITUTE (KORDI)

ANSAN P.0. BOX 29

SEOUL, 425-600

KOREA, REPUBLIC OF

LEE, CHANG WOO

ENVIRONMENTAL RADIATION ASSESMT.
KOREA ATOMIC ENERGY RESEARCH INSTITUTE
150 DUCKIJIN-DONG, YUSUNG-KU

TAEJON, 305-353

KOREA, REPUBLIC OF

ARUNAS GUDELIS

NUCLEAR AND ENVIRONMENTAL
RADIOACTIVITY RESEARCH LABORATORY
INSTITUTE OF PHYSICS

SAVANORIU AV. 231

LT-02300, VILNIUS

LITHUANIA, REPUBLIC OF
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MALAYSIA

MONACO

MOROCCO

NETHERLANDS

NEW ZEALAND

POLAND

DR ZAHARUDIN AHMAD

RADIOCHEMISTRY AND ENVIRONMENT GROUP
MALAYSIAN NUCLEAR AGENCY(NUCLEAR
MALAYSIA)

SELANGOR DARUL EHSAN

BANG]I, 43000, KAJANG, SELANGOR D.E.,
MALAYSIA

MAI KHANH PHAM

INTERNATIONAL ATOMIC ENERGY AGENCY
MARINE ENVIRONMENT LABORATORY

4, QUAI ANTOINE 1 ER

98000, MONACO, CEDEX

MONACO

BENMANSOUR

DEPARTEMENT DES APPLICATIONS AUX SCIENCES
DE LA TERRE ET DE L ENVIRONNEMENT

CENTRE NATIONAL DE L ENERGIE DES SCIENCES ET
DES TECHNIQUES NUCLEAIRES (CNESTEN)

B.P. 1382, 65 RUE TANSIFT- AGDAL

RABAT 10001

MOROCCO

DR. PJM KWAKMAN

LABORATORY FOR RADIATION RESEARCH
RIVM

ANTONIE VAN LEEUWENHOEKLAAN 9
NL-3720 BA, BILTHOVEN

THE NETHERLANDS

MR. FRITS MOET
BUILDING 015 RM 005
NRG PETTEN
WESTERDUINWEG 3
1755 ZG, PETTEN

THE NETHERLANDS

W.J.C. OKX

REACTOR INSTITUTE DELFT

DELFT UNIVERSITY OF TECHNOLOGY
MEKELWEG 15

NL-2629 JB, DELFT

THE NETHERLANDS

NIKOLAUS HERMANSPAHN
NATIONAL RADIATION LABORATORY
108 VICTORIA ST.

CHRISTCHURCH

NEW ZEALAND

ZOFIA PIETRZAK-FLIS, PH.D.,D.SC.
DEPARTMENT OF RADIATION HYGIENE
CENTRAL LABORATORY FOR RADIOLOGICAL
PROTECTION

UL. KONWALIOWA 7

PL-03-194, WARSAW - ZERAN

POLAND



PORTUGAL

ROMANIA

RUSSIAN FEDERATION

SAUDI ARABIA

FERNANDO P. CARVALHO

DEPTO. DE PROTECCAO RADIOLOGICA E SEGURANCA

NUCLEAR

INSTITUTO TECNOLOGICO E NUCLEAR
ESTRADA NACIONAL, 10

P-2686-953, SACAVEM,

PORTUGAL

DR.OLGA TACOB

RADIATION PROTECTION DEPARTMENT
INSTITUTE OF PUBLIC HEALTH AND
MEDICAL RESEARCH

VICTOR BABES STREET 14

700465, IASI

ROMANIA

FLORENTINA CONSTANTIN, DECEBAL POPA
PUBLIC HEALTH AUTHORITY FROM BUCHAREST
LABORATORY OF IONISING RADIATION HYGIENE
BUCHAREST

INTRAREA RECONSTRUCTIEI NR.6,

SECTOR 3,

COD 031726,

BUCHAREST

ROMANIA

EMANUELA CINCU

ACTIVA-N LABORATORY
DEPARTMENT OF APPLIED PHYSICS,
IFIN-HH

STR. ATOMISTILOR NR. 407
R-077125, BUCHAREST,

MAGURELE

ROMANIA

ALEXANDER ERMAKOV
RADIOCHEMICAL LABORATORY
SIA "RADON"

7TH ROSTOVSKY LN., 2/14
119121,

MOSCOW

RUSSIAN FEDERATION

ASHRAF KHATER

COLLEGE OF SCIENCES
PHYSICS DEPARTMENT
KING SAUD UNIVERSITY
P.O. BOX 2455, RIYADH, 11451
SAUDI ARABIA

KHALID A. ALEISSA

DEPARTMENT OF HEALTH AND ENVIRONMENTAL
STUDIES

INSTITUTE OF ATOMIC ENERGY RESEARCH

KING ABDULAZIZ CITY FOR SCIENCE AND
TECHNOLOGY, KING ABDULLAH ROAD

P.O. BOX 6086, RIYADH, 11442

SAUDI ARABIA
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SLOVENIA

SOUTH AFRICA

SPAIN

BORUT SMODIS

ENVIRONMENTAL SCIENCES DIVISION
INSTITUTE JOZEF STEFAN

JAMOVA 39

1000, LJUBLJANA

SLOVENIA

MS. IMMANDA LOUW

RADIOANALYSIS

SOUTH AFRICAN NUCLEAR ENERGY CORPORATION
(NECSA)

BUILDING 1600

PO BOX 582, CHURCH STREET WEST

PRETORIA, 0001,

SOUTH AFRICA

DRA. CATALINA GASCO LEONARTE

ED. 3A

RADIOECOLOGIA DEL MEDIO ACUATICO
CIEMAT

ED. 70

AV. COMPLUTENSE, 22

E-28040, MADRID

SPAIN

JOSEFINA ORTIZ

LAB. DE RADIOACTIVIDAD AMBIENTAL
UNIVERSIDAD POLITECNICA DE VALENCIA
CAMINO DE VERA 14

APARTADO 22012

E-46021, VALENCIA

SPAIN

JUAN P. BOLIVAR

DEPT. OF FISICA APLICADA, FACULTAD DE CIENCIAS
UNIVERSIDAD DE HUELVA

CAMPUS DE EL CARMEN

E-21071, HUELVA

SPAIN

ELISA NAVARRO ANGLES

LABORATORIO DE RADIACTIVIDAD AMBIENTAL
UNIVERSIDAD DE VALENCIA

EDIFICIO DE INVESTIGACION

C/ DR. MOLINER 50

E-46100, VALENCIA

BURJASSOT

SPAIN

ISABEL VALLES MURCIANO
RADIOCHEMISTRY LABORATORY
INSTITUTO DE TECNICAS ENERGETICAS
UNIVERSIDAD POLITECNICA

AVENIDA DIAGONAL 647

E-08028, BARCELONA

SPAIN



SWEDEN

JOSE ANTONIO SUAREZ NAVARRO

UNIDAD DE ANALISIS Y CARACTERIZACIA“N DE
RESIDUOS

CIEMAT

ED. 70

AV. COMPLUTENSE, 22

E-28040, MADRID

SPAIN

DR. GUILLERMO MANJON
DEPARTAMENTO DE FISICA APLICADA 11
UNIVERSIDAD DE SEVILLA

AVENIDA REINA MERCEDES 2
APARTADO 1065

E-41012, SEVILLA

SPAIN

LUIS SANTIAGO QUINDOS PONCELA
CATEDRA DE FISICA MEDICA
FACULTAD DE MEDICINA
UNIVERSIDAD DE CANTABRIA

C/ CARDENAL HERRERA ORIA S/N
E-39011, SANTANDER

SPAIN

LUIS MIGUEL NIETO CALZADA
LABORATORIO DE INVESTIGACION
EN BAJA RADIACTIVIDAD
DEPARTAMENTO DE FISICA TEORICA, ATOMICA'Y
NUCLEAR
FACULTAD DE CIENCIAS
UNIVERSIDAD DE VALLADOLID
EDIFICIO I+D PASEO BELEN 3 C.P.
47071, VALLADOLID,
SPAIN

PROF. F. LEGARDA

DPT. INGENIERIA NUCLEAR Y
MECANICA DE FLUIDOS
ESCUELA TECNICA SUPERIOR
DE INGENIERIA

ALDA. URQUIJO, S/N

48013, BILBAO

SPAIN

ELIS HOLM

DEPARTMENT OF MEDICAL RADIATION PHYSICS
LUND UNIVERSITY HOSPITAL

S-221 85, LUND

SWEDEN

MATS ISAKSSON
DEPARTMENT OF RADIATION PHYSICS
GOETEBORG UNIVERSITY

SAHLGREN UNIVERSITY HOSPITAL
GULASTRAEKET 2B

SE-413 45, GOETEBORG,

SWEDEN
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SWITZERLAND

SYRIAN ARAB REPUBLIC

THAILAND

TURKEY

MR. NILS ADDO
STUDSVIK NUCLEAR AB
S-611 82, NYKOEPING
SWEDEN

DR. HAKAN B.L. PETTERSON
DEPARTMENT OF RADIATION PHYSICS
FACULTY OF HEALTH SCIENCES
LINKOEPING UNIVERSITY
HALSOUNIVERSITETET

S-518 85,

LINKOEPING,

SWEDEN

DR. M.H.A. JUNGCK

ABTEILUNG STRAHLENSCHUTZ
BUNDESAMT FUER GESUNDHEITSWESEN
SCHWARZENBURGSTR.165

3097, LIEBEFELD

SWITZERLAND

FROIDEVAUX PASCAL

GSE

INSTITUT DE RADIOPHYSIQUE APPLIQUEE
RUE DU GRAND-PRE 1

CH-1007, LAUSANNE

SWITZERLAND

MR. STEFAN ROELLIN

FEDERAL OFFICE FOR CIVIL PROTECTION
SPIEZ LABORATORY

CH-3700 SPIEZ

SWITZERLAND

PROF. MOHAMMAD SAID AL-MASRI
DEPARTMENT OF RADIATION PROTECTION
ATOMIC ENERGY COMMISSION OF SYRIA
DAMASCUS

SYRIAN ARAB REPUBLIC

DR.RAFAAT AL-MEREY

QUALITY ASSURANCE OFFICE

ATOMIC ENERGY COMMISSION OF SYRIA
17 NISAN STREET, P.O.BOX:6091
DAMASCUS

SYRIAN ARAB REPUBLIC

MS. KANITHA SRISUKSAWAD

THAILAND INSTITUTE OF NUCLEAR TECHNOLOGY
(TINT)

16 VIBHAVADI RANGSIT,

BANGKOK, 10900

THAILAND

MS. HILAL HAZNEDAROGLU

TURKISH ATOMIC ENERGY AUTHORITY
CEKMECE NUCLEAR RESEARCH AND TRAINING
CENTER

ALTINSEHIR YOLU 5.KM

34303, HALKALI, ISTANBUL, TURKEY



TAIWAN MR. CHING CHUNG HUANG
TAIWAN RADIATION MONITORING CENTER,
ATOMIC ENERGY COUNCIL
823 CHERNG-CHING ROAD
KAOHSIUNG, 833
TAIWAN, ROC

UNITED KINGDOM MICHAEL JOHN
CHEMICAL AND METTALURGICAL SERVICE
DEPARTMENT A396
SPRINGFIELDS FUELS LTD
WESTINGHOUSE
SALWICK, PRESTON, PR4 0XJ
UNITED KINGDOM

TERRY GINGELL

DSTL, ENVIRONMENTAL SCIENCES DEPARTMENT
C/O INSTITUTE OF NAVAL MEDICINE

CRESCENT ROAD

GOSPORT, PO12 2DL

UNITED KINGDOM

PHILLIP WARWICK

GEOSCIENCES ADVISORY UNIT
NATIONAL OCEANOGRAPHY CENTRE
EUROPEAN WAY

SOUTHAMPTON, SO14 3ZH

UNITED KINGDOM

MR TONY DELL

RADIOCHEMISTRY GROUP
VETERINARY LABORATORIES AGENCY
WOODHAM LANE, NEW HAW
ADDLESTONE, SURREY KT15 3NB
UNITED KINGDOM

DR ARVIC HARMS

NATIONAL PHYSICAL LABORATORY
QUALITY OF LIFE

G6-AS5, HAMPTON ROAD
TEDDINGTON, TWI11 OLW
MIDDLESEX

UNITED KINGDOM

ROGER BENZING

RADIOCHEMISTRY

HARWELL SCIENTIFICS

HARWELL SCIENCE AND INNOVATION CAMPUS, 551
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