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FOREWORD

The primary goal of the IAEA Environment Laboratories is to help Member States to
understand, monitor and protect the marine environment. In this connection, the substantial
impacts of large coastal cities on marine ecosystems are of primary concern for the IAEA and
its Environment Laboratories in particular.

The marine pollution assessments needed to understand these impacts depend on accurate
knowledge of contaminant concentrations in various environmental compartments. With the
need to base scientific conclusions on valid and internationally comparable measurement
results, and to provide policy makers with accurate and reliable information on the state of the
environment, ensuring the quality of measurement results produced by individual laboratories
is indispensible.

The IAEA’s Marine Environmental Studies Laboratory in Monaco, part of IJAEA Environment
Laboratories, serves as the analytical support centre for IAEA Member State laboratories and
is a pillar of the IAEA’s quality assurance programme for determination of non-nuclear
pollutants — trace elements and organic contaminants — in the marine environment.

Since the 1960s, the IAEA has been providing assistance to Member States in the field of data
quality and quality assurance. To support Member States in their marine monitoring activities,
as well as in the domain of food safety, the Marine Environmental Studies Laboratory has
produced certified reference materials characterized for trace elements and methylmercury
using samples of marine origin (biota and sediments), and has organized interlaboratory
comparisons.

The IAEA Environment Laboratories interlaboratory comparisons and proficiency tests involve
the comparison of participants’ results with an assigned value, usually a consensus value from
the overall population of test results. The comparisons and tests are designed to allow
participating laboratories to monitor and demonstrate their performance and analytical
capabilities. At the same time, gaps and problem areas where further developments are needed
can be also identified.

The present publication summarizes the results of the JAEA-MESL-ILC-TE-BIOTA-2017
interlaboratory comparison on the determination of trace elements and methylmercury in fish.

The TAEA is grateful to the Government of Monaco for the support provided to its Environment
Laboratories. The IAEA is grateful to the participants and laboratories that took part in this
intercomparison exercise. The IAEA officers responsible for this publication were S. Azemard
and E. Vasileva of the IAEA Environment Laboratories.
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1 INTRODUCTION

The Marine Environmental Studies Laboratory (MESL) of the International Atomic Energy
Agency’s Environment Laboratories (IAEA-NAEL) has the programmatic responsibility to
provide assistance to Member States’ laboratories in maintaining and improving the reliability
of analytical measurement results for trace elements and organic pollutants. This is
accomplished through the provision of reference materials of marine origin, validated analytical
procedures, training in the implementation of internal quality control, and through the
evaluation of measurement performance of monitoring laboratories, via the organization of
targeted worldwide and regional interlaboratory comparisons.

In order to assure reliability of analytical data for monitoring studies, one essential aspect of
quality assurance and quality control is the periodic external assessments measurement
performance of laboratories in charge of monitoring studies via Interlaboratory Comparisons
(ILCs) or Proficiency Tests (PTs). The results from ILCs or PTs are of crucial interest for
laboratories as they provide clear information of their measurement capabilities.

These exercises are designed to monitor the performance and analytical capabilities of the
participating laboratoriesand to identify gaps and problem areas where further development is
needed. Regular participation in the ILCs and PTs enhanced trust in results and methodologies
and provides objective evidence for the accreditation purposes.

2 SCOPE OF THE INTERCOMPARISON

The present ILC was designed to evaluate the measurement performance of participating
laboratories for the determination of trace elements in marine biota sample (fish).

Letters of invitation have been sent to 293 laboratories, previously participated or expressed the
interest in the IAEA ILCs. Positive responses were received from 111 laboratories from 57
Member States. 61 laboratories from 38 IAEA Member States received the ILC test sample.

Each participating laboratory received one bottle of the test sample, accompanied by one
information sheet and instruction for the use of the IAEA-NAEL on-line reporting system.
Participants were requested to determine as many elements as possible from the following list
of elements: Ag, As, Ca, Cd, Co, Cr, Cu, Fe, Hg, CH;Hg, K, Mg, Mn, Ni, Pb, Se, Sn, Sr, V and Zn,
using analytical procedures routinely applied in their laboratories.

In total 49 laboratories from 32 countries reported results back to the organizers. The data
reported by laboratories, together with the technical and statistical evaluations of the results for
investigated trace elements, are included in this report. All results were treated confidentially
and each laboratory was identified with a unique confidential code number

3 DESCRIPTION OF ILC TEST MATERIAL

About 350 kg of mixed fish was collected in the eastern Irish Sea. After removal of the skin;
the fish filleted was freeze-dried and grounded to powder and sieved at 250um. The portion
above 250um was reprocessed by micronisation. The obtained sample material with grain size
<100um was further homogenized and bottled in plastic container.

Homogeneity test was performed at the MESL following the requirements ISO 35 guidelines
[1], using preliminary validated in MESL’s trace elements laboratories analytical methods.



All reported measurement results were evaluated by using Kernel density plots, as an
appropriate method to represent the overall structure of a data set [2]. No bimodality structures
linked to the sample preparation or analytical method were observed. Consequently, the
assigned values and their measurement uncertainties have been calculated with all reported
results.

Robust statistics was used for the determination of the assigned values. The robust mean and
robust standard deviations were calculated as described in the ISO 13528, Annex C.21 [3].

The uncertainties associated with the assigned values were calculated according to the ISO
standard 35 [1]. The combined uncertainty of the assigned value consists of uncertainty related
to characterization (uciar), between bottle heterogeneity (urom) and long—term stability (uszab).
Above mentioned contributions were combined to estimate the expanded uncertainty using Eq.

(1),

U=kxX \/ughar + u?tab + uiztom (1)

where:
k: coverage factor, k=2, representing level of confidence of about 95%

unom 1s the standard uncertainty, due to between unit inhomogeneity. uson» was calculated as the
between unit standard deviation using ANOV A statistical approach [1].

uswp 18 the standard uncertainty, due to long term stability of the sample. As the raw sample
was prepared more than 10 years ago us . component was considered to have negligible
contribution and was not further propagated during the estimation of the total combined
uncertainty.

uchar 1s the uncertainty of characterization, estimated according to the recommendations of the
ISO 13528 [3] using Eq. (2).

S*

Uchar = 1.25 X 3= )

Where: s* is the robust standard deviation and # the number of measurement results.

Assigned values and expanded uncertainties are presented in Table 1. For Co, Cr, Ni and Sn
expanded uncertainty was beyond 25%, therefore those values are given for information only
and will not be used for the evaluation of measurement performances of laboratories,
participating in this interlaboratory comparison.



TABLE 1. ASSIGNED VALUES AND UNCERTAINTY IN PT SAMPLE

Element Unit Assigned value Expanded uncertainty (k=2)
Ag mg kg! 0.066 0.008

As mg kg! 19.9 1.1

Ca mg kg! 27.4 x 10° 4.6 x 10°
cd mg kg 0.032 0.004
CH;Hg mg kg'as Hg 0.531 0.092
Co mg kg! 0.121 0.020

Cr mg kg! 3.45 0.86

Cu mg kg! 2.40 0.34

Fe mg kg! 138 19

Hg mg kg! 0.593 0.032

K mg kg! 14.0 x 10° 2.4 % 10°
Mg mg kg! 2.11 x 10° 0.37 x 10°
Mn mg kg! 15.4 1.5

Ni mg kg! 4.09 1.18

Pb mg kg'! 0.606 0.064

Se mg kg! 2.17 0.20

Sn mg kg! 0.182 0.054

Sr mg kg! 136 23

\ mg kg’ 0.405 0.085

Zn mg kg! 52.1 3.0

4 EVALUATION OF ANALYTICAL PERFORMANCE

The individual laboratory performance was expressed in terms of z-scores and Zeta-scores, in
accordance with the ISO 17043 [4].

The determination of target standard deviation was based on the outcome from the previous
ILCs, organized by the MESL with similar sample matrices for the same population of
laboratories. The standard deviation for the proficiency assessment, op, was fixed to 12.5 % of
the assigned values. The appropriateness of this level of tolerated variability of results was
confirmed by calculation of the robust standard deviation of the participants’ results and the
uncertainty of the assigned values for the respective measurants.

z-score, calculated following the Eq. (3), effectively expresses the difference between the mean

of the laboratory and the assigned value in the units of the target standard deviation (cp).

7 = Xlab—Xass (3)
Sp

Zeta-score, calculated following the Eq. (4), states, if the participant result agrees with the

assigned value within the respective uncertainties. The denominator in the Eq. (4) is calculated

from the combined uncertainty of the assigned value and the measurement uncertainty reported

by the respective participant.



Zeta = —=lab"fass 4)

2 2
Juxlab*'uxass
Where:

xX1ab: Reported result by the participating in the ILC laboratory (express as the mean of multiple
determination)

Xass: Assigned value

op: Target standard deviation

Uxiab: Standard uncertainty reported by the participating in the ILC laboratory

Urer: Standard uncertainty of assigned value

The interpretation of laboratory’s performance was evaluated according to the following
internationally accepted limits [4]:

| z or Zeta | <2 Satisfactory
2< | zor Zeta| <3 Questionable
| z or Zeta | >3 Unsatisfactory

S RESULTS AND DISCUSSION

5.1 OVERVIEW OF THE RESULTS

Forty-nine sets of data were submitted comprising 568 analytical results for 21 elements. z-
scores and Zeta-scores were evaluated only for 16 elements.

75% of participants reported results for at least half part of requested analytes. For Zn, Fe and
Cu more than 75% of participants reported their obtained measurement results. On the other
hand, only 12% of laboratories (6) reported results for methyl mercury mass fraction in the fish
sample, while 35 could reported only results total mercury mass fraction.

Graphical presentations of reported results and Kernel density plots [2] (in the case were more
than 8 measurement results were reported) are presented in Appendix 1. z-score, Zeta-scores
and summary of statistical evaluation for the assessed elements are presented in the Appendix
L.

All reported by participants in this ILC measurement results, are compiled in the Appendix II.
(For editorial purposes some results have been rounded to appropriate number of significant
figures).

5.2 LABORATORY PERFORMANCES

5.2.1 z-scores:

Table 2 shows the overall performance (z-scores) of laboratories element by element. Figures
1 and 3 summarize z-scores of the participating in the ILC laboratories by element and by
participating laboratory.

The z-score compares the bias of the reported result from the assigned value with the target
standard deviation (op for proficiency assessment). op is defined by the ILC organizer as the



maximum acceptable standard deviation (25%) of the assigned value for investigated trace
elements.

In total from 463 z-scores calculated, 81% were with |z | <2, 87% with |z | <3, and 13%
were considered as unsatisfactory with | z | > 3. Among 49 datasets, 13 (27%) were with all
| z | <2 and 23 (47%) with | z | < 3. On the other hand, 6 datasets (12%) have more than half
of their results considered as unsatisfactory with | z | >3,

As shown on Figure 1 the proportion of the acceptable results per element was 50% or higher.
Silver, cadmium and lead appeared to be the elements reported with the highest number of
unsatisfactory z-scores. This result shows that the accurate determination of those elements in
biological material is challenging, particularly at low concentration levels. For cadmium and
silver most of unsatisfactory results, 86% and 73% were related with overestimation of the
respective mass fractions. As these analytes have the lowest mass fractions, the observe results
are probably arising from the contamination during sample preparation (e.g., digestion) or
instrumental step. The laboratories concerned should carefully check their analytical procedures
(e.g., quality of purified water and reagents applied) and try to improve their working laboratory
environment. Laboratories should also develop an effective scheme for cleaning of the lab ware
and regularly control this process.

Erroneous calibration standards could be another source of measurement bias. Only standards
(CRM) with stated SI traceability should be used for calibration purposes. It is important to
note that losses related with the working standard solutions at low concentration levels, are
leading to the overestimation of the concentrations of elements in the samples (e.g., standard
solutions should not be stored for an extended period).

Laboratories with questionable and unacceptable results should carefully check the respective
laboratory procedures and working instructions, related with the analytical method used in this
ILC.

5.2.2 Zeta scores:

Table 5 shows the overall performance (Zeta-scores) of laboratories for all studied trace
elements. Figure 2 and 4 summarizes Zeta-scores of the participating laboratories in the ILC by
trace element and by participating laboratory.

The Zeta-score shows if the laboratory result agrees with the assigned value within the
respective uncertainties. The denominator in the Eq. (4) is the combined uncertainty of the
assigned value and the measurement uncertainty as reported by the participating laboratory.

Nine laboratories (18%) didn’t provide the uncertainty of their reported results and Zeta-scores
could not have been calculated.

As it can be seen on Figures 1 and 2, the comparison of measurement performances evaluated
with z-score and Zeta score clearly indicate that the number of unsatisfactory Zeta-scores is
slightly higher than the number of unsatisfactory z-scores (13% for z-scores and 19% for Zeta-
scores). Only 3 laboratories (6%) could report 100% of their results with | z| and | Zeta | <2.
As the Zeta-score is the evaluation parameter, reflecting all parts of the measurement process,
laboratories with unsatisfactory Zeta-scores should invest additional efforts in the proper
evaluation of measurement uncertainty. Obtained results show that they are still remaining
problems with the realistic estimation of measurement uncertainty.

If should be mentioned here that an unsatisfactory Zeta-score can be also caused by an
inappropriate estimation of the mass fraction of the respective trace element.
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FIG. 1. The z-scores of results reported by the participants per element.
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5.3 ANALYTICAL METHODS

Analytical methods used by the participating in this ILC laboratories are presented on Figure
5. Generally, they can be divided to three groups: nondestructive techniques (NAA, XRF);
plasma spectrometric methods (ICP-MS and ICP-OES) and atomic absorption spectrometry
methods, representing 10%, 60% and 20% respectively. Abbreviation used in the figure 5 and
appendix II are shown in Table 6.

1% 2%
1%

2% = Cold Vapour (AAS, AFS)

= Hydride (ICP , AAS, AFS)
0% = Flame AAS
GC-AFS
® Graphite Furnace AAS
ke m |[CP-MS
= [CP-OES
= Neutron Activation
= Solid-AAS
= XRF
u Not Reported

m Polarography

FIG. 5. Graphical distribution of instrumental techniques.

TABLE 6. ABBREVIATIONS OF INSTRUMENTAL TECHNIQUES USED IN THE
INTERLABORATORY COMPARISON

Method code Instrumental technique

AAS Atomic Absorption Spectrometry

AFS Atomic Fluorescence Spectrometry

GC Gas Chromatography

ICP-MS Inductively Coupled Plasma Mass Spectrometry

ICP-OES Inductively Coupled Plasma Optical Emission Spectrometry
NAA Neutron Activation Analysis

XRF X-Ray Fluorescence Spectrometry
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54 SAMPLE TREATMENT, IMPACT OF WATER CONTENT, USE OF CRM AND
RECOVERY CORRECTIONS

Eleven participants (22%) didn’t report the obtained for the CRM results as requested in the
reporting form. Eight participating laboratories didn’t provide QC results for all requested
elements. An important principle for the selection of reference material by laboratories was the
principle of matrix and concentration range matching. CRMs used in this ILC were
appropriately selected as most of laboratories used biota matrices of marine origin (i.e. JAEA
407 Tuna fish and IAEA 461 Clam from the IAEA, SRM 2976 mussel from the NIST).

Sixteen participants (32%) claimed to be accredited, but only part of them were accredited for
the determination of trace element in fish sample matrix. 4 participants (25%) from accredited
laboratories didn’t report results for QC sample. In general, results reported by accredited
laboratories were comparable with results reported by non-accredited laboratories. Only one of
accredited laboratory (6%) and 6 of non-accredited laboratories (36%) reported 100% of their
results with |z| <2.

Only 6 laboratories (12%) claimed implementing correction for recovery for at least part of
their reported results, but 25 participants didn’t provide results for recoveries. Most of
recoveries reported were in the range of 100 + 25%. High proportion of the laboratories that
didn’t perform correction for recovery have obtained satisfactory scorings, meaning that the
laboratories have correctly estimated that the recovery achieved was not significantly different
from 100%.

The ILC fish sample was subjected to freeze drying as part of its preparation process. At the
time of bottling, the moisture content of the material was around 6.5%. Depending on local
storage conditions and humidity levels the ILC sample might absorb moisture from the
environment. Consequently, users were advised to make a separate determination of the
moisture content of the material. As the moisture is operationally dependent parameter [5]
procedure on moisture content determination in the test sample was provided to all participating
laboratories in the accompanying letter. Only 27 participants (55%) claimed to report results
corrected for moisture, 14 of them have used effectively the prescribed by the organizers
protocol (85°C). Other 13 laboratories didn’t provide their methodology for moisture
determination. Inadequate determination of moisture can be a source of bias, especially for
biological matrices, where the moisture content is often more than 5%. The moisture content
reported by the laboratories that applied a correction factor was in the range from 0.05 to 11%.

It should be noted that out of 49 data sets received, 12 participants didn’t fill the questionnaire
as requested.

6 RECOMMENDATIONS

Participants are recommended to review their data element by element, appraising whether the
z-scores and Zeta-scores are less than or equal to 2. The use of z-scores and Zeta-scores will
help to identify systematic errors in the measurement results (e.g. from calibration, reagent
contamination or incomplete digestion) and should ultimately improve data quality.

Laboratories should investigate all unsatisfactory scores (i.e. |z| or |Zeta| > 3) and put in place
the necessary corrective actions in order to prevent the problem reoccurring. This is also a
requirement for accredited according to the ISO/IEC 17025 standard laboratories. [6].

13



Participants reporting total mercury in fish sample are strongly suggested to look at the
implementation of methodologies for the measurement of mercury speciation’s, when the
obtained measurement results are used for risk assessment purposes.

Some laboratories still need to improve quality assurance / quality control procedures, to
implement regular analysis of certified reference materials and the use of quality control chart
in their daily laboratory practice. This way of work provides continuous feedback to the analyst
and is an essential tool for the monitoring of data quality and for the production of reliable
measurement results, used in the monitoring and risk assessment studies.

A full catalogue of available IAEA reference materials is published regularly and can be
consulted on the IAEA website: http://www.iaea.org/programmes/aqcs.

7 CONCLUSIONS

Although the overall performance of participating in this ILC laboratories is quite satisfactory,
it must be pointed that for elements present at low to ultra-low concentration levels (i.e Cd, Pb)
in fish matrix, there is clear danger of contamination problems. It is a subject of concern as
these elements are toxics and the accurate determination of their content in seafood is of crucial
importance.

The implementation of Minamata convention, especially article 19, should lead to increasing
number of laboratories involved in the monitoring of mercury but also on mercury species,
especially in fish samples. The need for improvement in this analytical field is obvious, as only
12% of participants in the ILC are in a position to report obtained measurement results for
CH;Hg.

An extra effort is needed for relevant evaluation of measurement uncertainties, associated with
measurement results. There is still almost 20% of participants that do not report results with
associated uncertainties. As a result, the number of unsatisfactory Zeta-scores was
systematically higher than the number of unsatisfactory z-scores for the same trace elements.
The uncertainty associated with measurement results is of paramount importance in the frame
of different regulations and international agreements, and it is important for any analytical
laboratory to report a complete uncertainty statement.

In general, it should be noted that uncertainty evaluations based only on the precision of
measurement results are very often underestimated. In many cases, they do not include other
major contributors, coming from uncertainties on the determination of recovery, procedural
blank, moisture content etc.
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APPENDIX I

PERFORMANCE EVALUATION BY ELEMENT IN
TAEA-MESL-ILC-TE-BIOTA-2017
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Evaluation of Reported data for Ag

Kernel density Plot
Summary of results:

Satisfactory | Questionable | Unsatisfactory
z-score 599, 0%
Zeta-score 46% 23%
Nass: 0.066 mg kg'!
Uss (k:2) 0.008 mg kg_l
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Evaluation of Reported data for As

Kernel density Plot
Summary of results:
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Evaluation of Reported data for Ca

Kernel density Plot
Summary of results:
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Evaluation of Reported data for Cd

Kernel density Plot
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Evaluation of Reported data for Co

Kernel density Plot
Summary of results:
1
” Xinto Kinfo: 0.121 mg kg'!
4 Uinio (k=2) : 0.020 mg kg
26p: 0.030 mg kg'!
7 Number of results: 24
Number of method: 5
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Evaluation of Reported data for Cr

Kernel density Plot
Summary of results:
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Evaluation of Reported data for Cu

Kernel density Plot
Summary of results:

Satisfactory | Questionable | Unsatisfactory

z-score 69% 13%

Zeta-score 64% 9%

Xass: 2.40 mg kg"l

Uass (k:Z) : 0.34 mg kg_l
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Evaluation of Reported data for Fe

Kernel density Plot
Summary of results:
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Evaluation of Reported data for Hg

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory
6 z-score 899 0%
Kass Zeta-score 61% 21%

5 |
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Evaluation of Reported data for K

Kernel density Plot
Summary of results:
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Evaluation of Reported data for CH3Hg

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory
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Evaluation of Reported data for Mg

Kernel density Plot
Summary of results:
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Evaluation of Reported data for Mn

Kernel density Plot
Summary of results:
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Evaluation of Reported data for Ni

Kernel density Plot

Summary of results:

oo}
Y
e

0.51 -

0.41 -

0.31

Xinfo: 4.09 mg kg'!
Uinfo (k=2) : 1.18 mg kg'!
20p: 1.02 mg kg'!
Number of results: 34
Number of method: 6

0.21 -

0.11 -

Reported results and expanded uncertainties:

X

info »

_i_Xlab:t Ulab; X o+ Zcp _____

info )

Mass Fraction (mg kg!)
IS

XintoE Uingo(A=2)

info

Vi obh = NN W
W~ N (= N -]
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Evaluation of Reported data for Pb

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory

2.7 z-score 64% 11%
Zeta-score 53%, 13%

2.2|

17| Xass! 0.606 mg kg'!
Usss (k=2) : 0.064 mg kg!

1.2 20p: 0.152 mg kg'!
Number of results: 36

0.7 | Number of method: 6

0.2| /i

091

A

Reported results and expanded uncertainties:

_ X ; IXlab + Ulab; —-X . . +20 — Xassi Uass(k=2)

Mass Fraction (mg kg*)
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Evaluation of Reported data for Se

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory
18 z-score 92% 4%
16 Zeta-score 86% 0%
1.4 Xass
1.2 Xass! 2.17 mg kg'!
1 Usss (k=2) : 0.20 mg kg'!
0.8 26p: 0.54 mg kg'!
’ Number of results: 25
0.6 - Number of method: 4
0.4
0.2 -
5 A\
0 2 4 6

+ 26, : - Xyt Uy (k=2)

ass

> 0 o
8 8 8

8

Mass Fraction (mg kg!)
w
8

S

o
8

[ = S L B T T " R T Y " B ¥ -
w o a0 = 0 O U W
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Performance evaluation: ™8 z-score &1 Zeta-score
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Kernel density Plot

Evaluation of Reported data for Sn

info

0.45

Reported results and expanded uncertainties:

_ X

0.40

= 035 1
0.30 -

0.25
0.20
0.15
0.10

Mass Fraction (mg kg*

0.00

info 5

0.05 -

Summary of results:

Xinfo: 0.182 mg kg'!
Uinfo (k=2) : 0.054 mg kg'!
26 0.045 mg kg!
Number of results: 12
Number of method: 2

€5

_i_Xlab:t Uy == Xinpo™ 2% ;= Kinfot Uino(F22)
it il vl _;«'i
S 8 ~ P & 4 & e & B &
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Evaluation of Reported data for Sr

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory
0.027 Z-Score 92% 4%,
Zeta-score 90% 0%
0.022
0.017 Xass: 136 mg kg'l
Usss (k=2) : 23 mgkg!
0.012 20p: 34 mg kg!
Number of results: 23
0.007 - Number of method: 4
0.002

0003 & 100 200 300

_ X ; —Tl—Xlab + Ulab; —-X . . +20 e Xassi Uass(k=2)

action (mg kg?)

Performance evaluation: ™8 z-score &1 Zeta-score
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Evaluation of Reported data for V

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory
27 Z-5core 50% 31%
X Zeta-score 46% 31%
2»2 i ass
1.7 4 Xass: 0.405 mg kg'l
Usss (k=2) : 0.085 mg kg!
1.2 4 26p: 0.101 mg kg!
Number of results: 16
0.7 | Number of method: 4
0.2
5 o3 0.5 1 1s
Reported results and expanded uncertainties:
— Xass _TI_Xlab + Ulab T Xass:t 2Gp N Xass:t Uass(k=2)
o t
i 0.70
-
e 0.60
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Evaluation of Reported data for Zn

Kernel density Plot Summary of results:
Satisfactory | Questionable | Unsatisfactory

0.082 z-score 93% 0%
0.072 Zeta-score 65% 15%
0.062
0.052 Xass: 52.1 mg kg'!

Usss (k=2) : 3.0 mg kg'!
0.042 26y 13.0 mg kg'!
0.032 - Number of results: 40
0.022 - Number of method: 6
0.012 -
0.002 -

-0.008- 1 499 9

Reported results and expanded uncertainties:

—X ; IXlab ! Ulab; T Xass:t 20 . Xass:t Uass(k=2)

100 - T

80

60

20 4

Mass Fraction (mg kg!)
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APPENDIX II
REPORTED RESULTS BY PARTICIPANTS



€ 1NOL zro- €1ro- z €s 961 SIN-dDI ;-8 Sw sV 01
payoday DO ON €8°0 §T0 4 01 $'0¢ SIN-dOI 183 Sw sV 9
99951 INIS 11°0 €0°0 4 60 00T UOTIEATIOY UOIINAN 183 Sw sV S

19% VAVI 60" 18°0- 4 T10'0 6500 SIN-dDI 183 Sw 3y 6S

9L6T LSIN L9'1- 10°1- 4 900°0 8500 SIN-dDI 183 Sw 3y 8¢

¥ INIOd $6°0- 8500 SIN-dDI 183 Sw 3y LS
payoday DO ON €678 L9L0 SIN-dDI 183 Sw 3y SS
payoday DO ON 809 0€'Ce 4 0900 0ST0 SH0-dOI 183 Sw 3y €S
payoday DO ON 60'6 €6t 4 #00°0 LOT0 SH0-dOI 183 Sw 3y 37
LOY VAVI 6€°0 69°0 96'T 8700 TLO0 SIN-dDI 183 Sw 3y Ty
LIoL ¥9'1- €500 SIN-dDI 183 Sw 3y 9¢

payoday DO ON 91'C- 1T1- 4 €00°0 950°0 SIN-dDI 183 Sw 3y 93
LOY VAVI LT0 91°0 4 900°0 L90°0 SIN-dDI 183 Sw 3y 1€
payoday DO ON €0°¢- 96'¢- 4 0200 €€0°0 SIN-dDI 183 Sw 3y 8¢
9L6C LSIN 870 0L0°0 SIN-dDI 183 Sw 3y 4

LOY VAVI LS'T- v0'1- 4 L00°0 LS00 SH0-dOI 183 Sw 3y 1T

99951 LSIN 091 L9°8S I 0€0°0 0SS0 UOBATY UONNAN 183 Sw 3y 0T

¢ L10d 91'C Al 4 0110 S81°0 SIN-dDI 183 Sw 3y 91

eu 61°C Y 4 0€0°0 001°0 SIN-dDI 183 Sw 3y 01

payoday DO ON 020 €5°0 C 00 0L0°0 SIN-dDI 183 Sw 3y 4
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

SINVdOILLEVd A9 SLINSHd A4LI0ddd "L 4 19V.L

38



€ 1NOL 901~ 89°0- 0°¢ 781 SH0-dOI ;-8 Sw sV 6%

¥ INIOd 1+°0 750 7’9 Tt SVV 9pupAH 183 Sw sV Ly
payoday DO ON 200 ¥0°0 4 00T 00T SIN-dDI 183 Sw sV 9%
payoday DO ON 80'I- 0$°0- 4 0C L'81 TIX 183 Sw sV St
payoday DO ON S1°0 1€°0 4 00T L0z SH0-dOI 183 Sw sV 37
LOY VAVI 01’1~ Te0- 96'T 60 161 SIN-dDI 183 Sw sV Ty
LIoL 80°0 102 SIN-dDI 183 Sw sV 9¢

payoday DO ON G8'S 44 C Tl L'ST SIN-dDI 183 Sw sV 93
LOY VAVI €20 600 4 LT 102 SIN-dDI 183 Sw sV 1€

99951 LSIN €8'1- €v°0- 4 €0 881 UOTIEATIOY UOIINAN 183 Sw sV 8¢
9L6C LSIN LO0- L61 SIN-dDI 183 Sw sV 4
payoday DO ON 60°0- 90°0- 4 v'e L61 SIN-dDI 183 Sw sV €T
¥ INIOd 8€°6 1€¢C 4 $0 Tyl SVV aoeuny ayyderny 183 Sw sV e

LOY VAVI SLL- 15°C C Tl L€l SH0-dOI 183 Sw sV 1T

Q9961 LSIN €8°¢- 0TI~ I $0 691 UONBAOY UOINAN 183 Sw sy 0T
9L6C LSIN 91°0- L00- 4 LT L'61 TIX 183 Sw sV S1

¥ INIOd vL 850 4 Tl €'1e SIN-dDI 183 Sw sV 4l

9L6C LSIN el 870 4 7'l I'1c SIN-dDI 183 Sw sV €l

19% VAVI 6S - 8T I- C 80 L9l SVV 9pupAH 183 Sw sV 4|
INOLSND 1L°0 870 4 Te I'1c SIN-dDI 183 Sw sV 1

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

39



LOY VAVI 911- L8'L- C 0 3% AHdVIDOYVI0d ;-8 Sw €D 9T
payoday DO ON o €€°0 4 098¢ 0658C SIN-dOI 183 Sw €D €T
Q9961 LSIN SLO- ¥$°0- I 99L 6095¢ UONBAIOY UOINAN 183 Sw €D 0T
€996 NS LSIN SLO Ts0 4 026 0€T6C SH0-dOI 183 Sw €D 61
€1 VAVI 90°C- Iv'1- 4 L09 €092¢ TIX 183 Sw €D S1

9L6T LSIN €'l 680 4 L¥TT €L€0E SIN-dDI 183 Sw €D €l

19% VAVI 160 §9°0 4 80¥1 €L96T SVV owel] 183 Sw €D 4|

L¥ST LSIN 99°0 89°0 4 00€S LIL6T SIN-dDI 183 Sw €D 1
payoday DO ON €0 290 C 01521 L9S6T SIN-dDI 183 Sw €D 01
payoday DO ON €60 08°0 C 089¢ €610€ SH0-dOI 183 Sw €D 9
SIST IS 78°0- 85°0- 4 00L €9%ST UOTIEATIOY UOIINAN 183 Sw €D S
payoday DO ON It LS €- C LEOE L8ISI SVV owel] 183 Sw €D 4
papoday DO ON 9Tt~ €78¢1 SVV ower] 183 Sw €D I
LOY VAVI vI'C- vL1- 12°C 6°¢ 96l SVV aoeuny ayyderny 183 Sw sV 09

19% VAVI 91 Se'l 4 0t €€t SIN-dDI 183 Sw sV 6S

9L6C LSIN - LT0- 4 70 6l SIN-dDI 183 Sw sV 8¢

¥ INIOd 660 ¥'CC SIN-dDI 183 Sw sV LS
payoday DO ON vE0 L0 SIN-dDI 183 Sw sV SS
LOY VAVI 10C L¥'0 €0 I'1c SVV 9pupAH 183 Sw sV S
payoday DO ON Tl 16781 C '8 099 SH0-dOI 183 Sw sV €S
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

40



€ 1NOL 681~ 0¢'1- z #00°0 LT0°0 SIN-dDI ;-8 Sw PO 01

€ INJOd 91°0- 18°0- C 0%0°0 620°0 SVV ooeumy ayrydern ;-8 Sw 28] L
payoday DO ON €ro- €C0- C €100 1€0°0 SIN-dDI 183 Sw PO 9
19% VAVI 86'C 6T ¢ C 800°0 610°0 SVV ooeumy ayrydern 183 Sw 28] C

19% VAVI 96°0- €v°0- 4 009C L965T SIN-dDI 183 Sw €D 6S

9L6T LSIN €v'l 00T 4 8701 9980¢ SIN-dDI 183 Sw €D 8¢

¥ INIOd 9%°0 §T06¢ SH0-dOI 183 Sw €D LS
payoday DO ON €8°0 v0€0€ SIN-dDI 183 Sw €D SS
payoday DO ON LY'1- 001~ 4 0TY 000 SH0-dOI 183 Sw €D €S
payoday DO ON S0°0- ¥0°0- 4 6111 9TELT SVV owel] 183 Sw €D 143
payoday DO ON SY0- €0~ 000T L1€9T SH0-dOI 183 Sw €D 6
payoday DO ON 9%°0 89°0 C 0068 LIL6T SH0-dOI 183 Sw €D 9%
payoday DO ON LL'T 88'I 4 081 LO6EE TIX 183 Sw €D St
payoday DO ON LO'1 Ll C 00001 geeee SH0-dOI 183 Sw €D 37
IopmOd [T paun|s §T0- L6S9T SIN-dDI 183 Sw €D 9¢
payoday DO ON ¥9°0- v 0- 4 €6€ 8565T SH0-dOI 183 Sw €D 93
LOY VAVI 6¥°0 LEO 4 e STLYT SH0-dOI 183 Sw €D 1€
payoday DO ON 98- 0¥ 1- ¥97C §€9TT SH0-dOI 183 Sw €D 0¢€
99951 LSIN 99°0 6%'0 4 081C LET6T UOTIEATIOY UOIINAN 183 Sw €D 8¢

LOY VAVI 89°0- 85°0- 4 9Ts¢ S9¥ST SVV owel] 183 Sw €D LT

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

41



payoday DO ON 1€°0- C 1€0°0 SH0-dOI ;-8 Sw PO 34
LOY VAVI ¥8'¢ VT 96'T 800°0 6%0°0 SIN-dOI 183 Sw PO Ty
LIoL 811~ 870°0 SIN-dDI 183 Sw PO 9¢

payoday DO ON 620" 120 C €00°0 1€0°0 SIN-dDI 183 Sw PO 93
9¢y VAVI €0°0 200 4 #00°0 700 SIN-dDI 183 Sw PO 1€

LAy TTNLO 60 - C 010°0 LT0°0 SVV ooeumy ayrydern 183 Sw 28] 6C

v L'10d 89'C 1799 4 0020 00€°0 SIN-dDI 183 Sw PO 8¢

LOY VAVI 9°LE YT C 8¥0°0 LE6'0 AHIVYDOIVTOd 183 Sw 28] 9T

9L6T LSIN 95°0- 0€0°0 SIN-dDI 183 Sw PO 4
payoday DO ON SE0- 1€°0- 4 900°0 1€0°0 SIN-dDI opLPAH 183 Sw PO €T
¥ INYOd T 88'1- C $00°0 §T0°0 SVV ooeumy ayydern 183 Sw 28] (44

LOY VAVI LET b9l C 000 6£0°0 SVV ooeumy ayydern ;-8 Sw 28] 1T

Q9961 LSIN 90°0- ST°0- I 6000 T€0°0 SVV ooeumy ayydern ;-8 Sw 28] 0T
€995 T INYS LSIN €6'T- €re C 800°0 ¥20°0 SVV ooeumy ayrydern ;-8 Sw 28] 61
papoday DO ON v0¢- 0200 SVV aoeuny ayyderny 183 Sw PO LT
9L6C LSIN b9l 1€°91 4 0800 860°0 SIN-dDI 183 Sw PO 91

¥ INIOd 80°0- ¥0°0- 4 100°0 700 SIN-dDI 183 Sw PO 4l

9L6C LSIN 86°0 09°0 C €00°0 $€0°0 SIN-dDI 183 Sw 28] €1

19% VAVI Ll €6°0 4 2000 9€0°0 SVV owel] 183 Sw PO 4|
INOLSND €S- 16°0- 4 €00°0 6200 SIN-dDI 183 Sw PO 1

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMMA _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

42



19% VAVI z 9ZT0 £€98°0 SVV awel] -8 Sw 0D z

19% VAVI 0$°0 08°0 4 881°0 €85°0 SAV-0D SHse 88w SHTHD 6S

€ INJ0d T80 6850 SAV opupAH SH se 8y Sw  SHEHD LS

€9 D9 §'Tl TS0SH8 961 88 196 SdVv lodeA pjoy SHse 3y Sw  THHD 9¢

¥ INJOd 68°0- 11 LETO LSY0 SVV lodeA pjo) SHse,8ySw  SHHD Ly

Yoy INIA 20°s- €Ls- C 0Z1°0 IST°0 SVV lodeA pjo) SHse, 8y 3w SHHD 61
rane:ell 69°0 €5°0 C €v0°0 995°0 SAv-DD SHse 83w SHTHD vl

9L6T LSIN 18°1- 6€'1- 4 §00°0 LT0°0 SIN-dDI 183 Sw PO 29

LOY VAVI 10 LT'T C €00°0 1%0°0 SVV ooeumy ayydern 183 Sw 28] 09

19% VAVI 200 200 4 900°0 700 SIN-dDI 183 Sw PO 6S

9L6C LSIN 20'¢- €9'1- 4 100°0 9200 SIN-dDI 183 Sw PO 8¢

¥ INIOd LL0- 6200 SIN-dDI 183 Sw PO LS
payoday DO ON sy LTTO SIN-dDI 183 Sw PO SS
LOY VAVI 6v'1- 18°0- 200°0 620°0 SVV ooeumy ayrydern ;-8 Sw 28] S
payoday DO ON 60°L €8°0p1 C 091°0 009°0 SH0-dOI 183 Sw PO €S
papoday DO ON 8'8 60 vt C 0%0°0 0120 SVV aoeuny ayyderny 183 Sw PO 143
¥ INYOd €T v0'€- C 020°0 020°0 SVV ooeumy ayrydern 183 Sw 28] 8%

¥ INYOd 1L'1- 88'1- 800°0 §T0°0 SVV ooeumy ayrydern ;-8 Sw 28] Ly

LOY VAVI 8Y'¢ 80°¢ C 9000 S¥0°0 SVV ooeumy ayrydern 183 Sw 28] 4%

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMMA _S:QWMWMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

43



payoday DO ON C v6'C €78 SH0-dOI ;-8 Sw 0D €S
€ LMOL 0¢ 111 SIN-dOI 183 Sw 0D 6

AR (O} 0L0°0 €700 SVV aoeuny ayyderny 183 Sw 0D LYy
payoday DO ON C 0%0°0 001°0 SH0-dOI 183 Sw 0D 37
LOY VAVI 96'T €100 760°0 SIN-dDI 183 Sw 0D Ty

ISy vavl 4 0200 L60°0 UOTIEATIOY UOIINAN 183 Sw 0D 8¢
LIoL 080°0 SIN-dDI 183 Sw 0D 9¢

payoday DO ON C 900°0 vIT0 SIN-dDI 183 Sw 0D 93
9¢y VAVI 4 0100 2010 SIN-dDI 183 Sw 0D 1€

99951 LSIN 4 0%0°0 LTT0 UOTIEATIOY UOIINAN 183 Sw 0D 8¢
9L6C LSIN 0110 SIN-dDI 183 Sw 0D 4

LOY VAVI 4 6%0°0 0600 SVV aoeuny ayyderny 183 Sw 0D 1T

99951 LSIN I 0200 LLTO UOTIEATIOY UOIINAN 183 Sw 0D 0T

I LIOL 4 0900 7970 SIN-dDI 183 Sw 0D 91

¥ INIOd 4 800°0 8€T°0 SIN-dDI 183 Sw 0D 4l

9L6C LSIN 4 900°0 €01°0 SIN-dDI 183 Sw 0D €l
INOLSND 4 800°0 LLOO SIN-dDI 183 Sw 0D 1
payoday DO ON C 820°0 001°0 SIN-dDI 183 Sw 0D 01
payoday DO ON C 9%0°0 65T0 SIN-dDI 183 Sw 0D 9
99951 INIS 4 #00°0 ¥80°0 UOTIEATIOY UOIINAN 183 Sw 0D S

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

44



papoday DO ON C zro €8¢ UOTIEATIOY UOIINAN ;-8 Sw ) 8¢
9L6C LSIN L6'E SIN-dOI 183 Sw ') 4
payoday DO ON C €70 98°C SIN-dDI 183 Sw ') €T
LOY VAVI 4 60°0 e SH0-dOI 183 Sw ') 1T
papoday DO ON I LT0 €6'¢ UOTIEATIOY UOIINAN 183 Sw ') 0T
€996 NS LSIN 4 050 vS'e SVV aoeuny ayyderny 183 Sw ') 61
[ LIOL 4 L00 T6'C SIN-dDI 183 Sw ') 91

9L6T LSIN 4 611 8T'C TIX 183 Sw ') S1

¥ INIOd 4 ¥T'0 6€' SIN-dDI 183 Sw ') 4l

9L6C LSIN 4 €70 16t SIN-dDI 183 Sw ') €l

19% VAVI 4 0%°0 o'y SVV owel] 183 Sw ') 4|
INOLSND 4 S€0 62'C SIN-dDI 183 Sw ') 1

€ LMOL 4 80T 188% SIN-dDI 183 Sw ') 01

€ IWd0d 4 VLT 08'C SVV aoeuny ayyderny 183 Sw ') L
payoday DO ON C 89°0 SLT SIN-dDI 183 Sw ') 9
ANON 4 ¥T'0 99°¢ UOTIEATIOY UOIINAN 183 Sw ') S

19% VAVI 4 SLO €L'e SVV aoeuny ayyderny 183 Sw ') 4

19% VAVI 4 T10'0 €600 SIN-dDI 183 Sw 0D 6S

9L6C LSIN 4 §00°0 LOT0 SIN-dDI 183 Sw 0D 8¢

¥ INIOd 611°0 SIN-dDI 183 Sw 0D LS

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

45



payoday DO ON 10 10 z 6%°0 8T'C SIN-dDI ;-8 Sw no 9
19% VAVI S0°0- S0°0- 4 Ts0 6€'C SVV owel] 183 Sw no 4
paytoday DO ON L6'S- 019°0 SVV aoeuny ayyderny 183 Sw no I
LOY VAVI 4 €€0 TLe SVV aoeuny ayyderny 183 Sw ') 09

19% VAVI 4 o 88°'C SIN-dDI 183 Sw ') 6S

9L6T LSIN 4 TLo 0€'C SIN-dDI 183 Sw ') 8¢

¥ INIOd vy SH0-dOI 183 Sw ') LS
papoday DO ON LO'9 SIN-dDI 183 Sw ') SS
LOY VAVI 81°0 €' SVV aoeuny ayyderny 183 Sw ') S
payoday DO ON C SLO 1Tt SH0-dOI 183 Sw ') €S
€ LMOL 0%°0 LOY SH0-dOI 183 Sw ') 6

¥ INIOd 70T 8¢ SVV aoeuny ayyderny 183 Sw ') Ly
payoday DO ON C ¥9°0 LY'C SIN-dDI 183 Sw ') 9%
LOY VAVI 4 11°0 00'C SVV aoeuny ayyderny 183 Sw ') 4%
payoday DO ON C 08°0 L6'E SH0-dOI 183 Sw ') 37
LOY VAVI 96'T LEO 493 SIN-dDI 183 Sw ') Ty
LIoL see SIN-dDI 183 Sw ') 9¢

payoday DO ON C LEO 80 SIN-dDI 183 Sw ') 93
LOY VAVI 4 9€°0 §se SIN-dDI 183 Sw ') 1€

9¢y VAVI Te0 69'C SH0-dOI 183 Sw ') 0¢€

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

46



9¢y VAVI 15T S8l z 8T°0 96'C SIN-dDI ;-8 Sw nH 1€
9¢y VAVI 8l €1 TT0 LL'T SHO-dOI ;-8 Sw noH 0€
LAy TINLO 69'C 6v'S C 8I'1 S0y SVV swel] -8 Sw ny 6C
¥ 170 06'S- 6 € C 01°0 Se'T SIN-dOI -8 Sw ny 8¢
LOY VAVI L60 LET 9890L6'T  9L°0 18°C SVV owel] ;-8 Sw ny LT
LOY VAVI LL'E- 12°C C 600 vL AHdVIDOIVIOd ;-8 Sw e} 9T
9L6T LSIN TLo- 61°C SIN-dDI ;-8 Sw e} 4
payoday DO ON 81°0 S1°0 z LEO S¥'C SIN-dDI ;-8 Sw e} €T
¥ INI0d LET 96'1 (4 9€°0 66'C Svyowelf .3y 3w ny 44
LOY VAVI L¥'0 8T°0 z 11°0 6v'C SVV swel] -8 Sw ny 1T
Q9951 LSIN - 16'1- I 0T°0 $6'1 SVV swel] -8 Sw ny 0T
19% VAVI Te'L 09 SVV ouwe] ;-8 Sw e} 81

[ L40L 95~ €9°C C 900 19'1 SIN-dOI -8 Sw ny 91
€1¥ VAVI 0S'I- S6'1- z 690 T8l IIX ;-8 Sw noH ST

¥ INIOd 8L°0 1L°0 z o 19°C SIN-dDI ;-8 Sw noH 4l
9L6C LSIN 1T1- 860 z SE0 11°C SIN-dDI ;-8 Sw noH €1
19% VAVI €v'S 8S°¢ C 0Z°0 8¢ SVV swelq -8 Sw ny 1
L¥ST LSIN 08°0- 850~ z 8T0 €T SIN-dDI ;-8 Sw noH 11
€ 14OL €S°T- vel- z 0¥°0 00'C SIN-dOI -8 Sw ny 01

€ WJdOd vL € SeT C 91°0 0Ll SVV 2oeuing ajydern ;-8 Sw noH L
D0  2100s-B}OZ 9100S-Z y naqaet1 QMMMA _S:owwhmm N Aheuy QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

47



payoday DO ON LTO- 0T0- z LT Sel SH0-dOI ;-8 Sw o 9
99951 INIS 05°0- Te0- 4 0T €el UOTIEATIOY UOIINAN 183 Sw o S

19% VAVI ¥8°0- LL0- 4 4 4! SVV owel] 183 Sw o 4
papoday DO ON 65°C- 9°¢6 SVV owel] 183 Sw o I
9L6C LSIN St'0 vE0 C 620 0S'C SVV ooeumy ayrydern 183 Sw ny 09

19% VAVI LS 0 05°0- 4 1+°0 §TT SIN-dDI 183 Sw no 6S

9L6T LSIN 19'1 8T'T 4 870 9L'C SIN-dDI 183 Sw no 8¢

¥ INIOd 16°0- €1'e SH0-dOI 183 Sw no LS
payoday DO ON 0T°0- ve'T SIN-dDI 183 Sw no SS
LOY VAVI 6€°0- vT0- 61°0 €€T SVV owel] 183 Sw no S
papoday DO ON §Tl 16762 ¢ Tl 101 SH0-dOI 183 Sw no €S
payoday DO ON 91y~ 0S'C- 4 Tro §9'1 SH0-dOI 183 Sw no 143
¥ INIOd LLO LT'T €8°0 SL'T SVV owel] 183 Sw no Ly
payoday DO ON 60°0 60°0 4 6%°0 €' SIN-dDI 183 Sw no 9%
papoday DO ON 86°¢ €v'L ¢ 0Tl €9t TIX 183 Sw no St
LOY VAVI LSO €0 4 01°0 0S'C SVV aoeuny ayyderny 183 Sw no 4%
payoday DO ON 60'¢- veC- 4 0€°0 0L'T SH0-dOI 183 Sw no 37
LOY VAVI 49! ST'T 6 620 SL'T SVV owel] 183 Sw no Ty
LIoL ve1- 00'C SIN-dDI 183 Sw no 9¢

payoday DO ON SE0- 8T0- 4 LT0 TeT SH0-dOI 183 Sw no 93
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

48



payoday DO ON 80'1 19°0 z z 671 SH0-dOI ;-8 Sw o g€
LOY VAVI 6¥°0 €0 4 1 24 SIN-dOI 183 Sw o £

9¢y VAVI €0~ §T0- 61 vel SH0-dOI 183 Sw o 0¢
LAvITINLO 70 0€°0- 4 €1 €el SVV owel] 183 Sw o 6T
99951 LSIN 6€'C 651 4 €1 991 UOTIEATIOY UOIINAN 183 Sw o 8¢

LOY VAVI L8'1- 8T'I- 9890L6'T €1 911 SVV owel] 183 Sw o LT

LOY VAVI 9°¢l- 6S'L- C 6€°0 60°L AHdVIDOUVIOd 183 Sw o 9T
payoday DO ON 0T0- 81°0- 4 €C el SIN-dDI 183 Sw o €T
99951 LSIN 78°0 19°0 4 91 671 SVV owel] 183 Sw o e

LOY VAVI 4 18°0 4 8 4y SVV owel] 183 Sw o 1T

Q9961 LSNI W 01'¢c I 11 SLI UONBAIOY UOINAN 183 Sw od 0T
€996 NS LSIN Se0- TTo- 4 I el SH0-dOI 183 Sw o 61
19% VAVI 7Sl $91 SVV owel] 183 Sw o 81

¢ L10d a3 96'1 4 S TLl SIN-dDI 183 Sw o 91

€1 VAVI 0 VT 4 6°S 086 TIX 183 Sw o S1

9L6C LSIN ST0 600 4 8 0¥l SIN-dDI 183 Sw o €l

9¢y VAVI LT'0 01°0 4 8 0¥l SVV owel] 183 Sw o 4|

L¥ST LSIN €6°0- ¥9°0- 4 1 LTI SIN-dDI 183 Sw o 1

€ LMOL 91°0- 8T0- 4 9 vel SIN-dDI 183 Sw o 01

€ IWd0d L8¥ 1L'C C 0 81 SVV owel] 183 Sw o L

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMMA _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

49



¥ SSHN 01°0 109°0 SVV 1odeA p[o) -8 W SH 8
pauoday DO ON 99°C 0L 0 z 2200 $¥9°0 SVV 1odeA p[o) -8 3w SH 9
ANON 8T ¢- VT 1- 4 9%0°0 105°0 UOTIEATIOY UOIINAN 183 Sw SH S

¥ INJOd 80°0- L8S°0 SVV-pIoS -8 Sw SH b
pauoday DO ON we 6L'1- z 260°0 09t°0 SVV 1odeA p[o) -8 Sw SH z
LOY VAVI 96'0 §S°0 4 S 81 SVV owel] 183 Sw o 09

19% VAVI €10 €10 4 8T 841 SIN-dDI 183 Sw o 6S

9L6T LSIN SE0- vT0- 4 €1 vel SIN-dDI 183 Sw o 8¢

¥ INIOd 9%°0 9p1 SH0-dOI 183 Sw o LS
payoday DO ON Y- LT1 SIN-dDI 183 Sw o SS
payoday DO ON 20T 8L'1 4 T 691 SH0-dOI 183 Sw o €S
payoday DO ON §ST- 91~ 4 S €11 SH0-dOI 183 Sw o 143
€ LMOL LS0- LE0- 4! el SH0-dOI 183 Sw o 6

¥ INIOd ¥9°0- 8L°0- LE 4! SVV owel] 183 Sw o Ly
payoday DO ON 290~ zLo- 4 ¢ 9T1 SH0-dOI 183 Sw o 9%
payoday DO ON L1 1L°0 4 8 IST TIX 183 Sw o St
LOY VAVI LSO L¥'0 4 1T L¥1 SVV aoeuny ayyderny 183 Sw o 4%
payoday DO ON 8€°0- 6%°0- 4 0¥ 0€1 SH0-dOI 183 Sw o 37
LOY VAVI 19°1 LO'T 6 4! LST SVV owel] 183 Sw o Ty
LIoL 4N 841 SIN-dDI 183 Sw o 9¢

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

50



¥ INIOd 11°0 €10 181°0 €09°0 SVV JodeA pjop ;-8 Sw SH Ly
payoday DO ON 90°0- 80°0- z 061°0 L8S0 SVV 1odeA pjo) ;-8 Sw SH 9F
payoday DO ON 6¥°0 10 z 0Z1°0 €290 SVV-pIoS ;-8 Sw SH 37
LOY VAVI €L'C 160 96°1 L€00 199°0 SVV 1odeA pio) 183 Sw 3H Ty
LI0OL 860 0TS0 SIN-dDI ;-8 Sw SH 9¢

payoday DO ON 651~ L9°0- z 0%0°0 77S0 SIN-dDI ;-8 Sw SH g3
9¢y VAVI 99'C S9'1 z 980°0 SIL0 SVV-p1oS ;-8 Sw SH 1€
pauoday DO ON 6€°0 81°0 090°0 909°0 SVV-pIoS -8 Sw SH 0¢
J8LT NI LT'T- 0L0~ 4 180°0 150 SVV-prjos 183 Sw 3H 6T
T-V-VIN VAVI 0S¢ 17'1- z 0%0°0 €050 UONBANOY UONNAN -8 Sw SH 8¢
9L6T LSIN 81°0- 085°0 SV 1odeA prop -89 Sw 3H $T

¥ INYOd vE0- 11°0- z v€0°0 $85°0 SAV JodeA proy ;-8 Sw SH (44

LOY VAVI Lyl 1L°0 z 900 9%9°0 SVV-pIoS ;-8 Sw SH 1T

Yoy INIA L1 651 4 0€1°0 11L°0 SVV JlodeA pjop 183 Sw 3H 61
payoday DO ON YL €11 133 8w SH Ll
I LIOL vie- L C 2100 850°0 SIN-dDI ;-8 Sw SH 91

¥ INYOd SE0 €ro- z S¥0°0 €850 SAV JodeA pron ;-8 Sw SH vl

9¢y VAVI Ts0 vC0 z 090°0 119°0 SVV 1odeA proD -8 Sw SH zl

L¥ST LSIN 61°0 vC0 z 0L1°0 119°0 SVV 1odeA proD -8 Sw SH 11

€ 1901 LL0- €S- 4 T6T0 6L¥°0 SdV 1odeA pjoy 183 Sw 3H 01

DO 210088107 21008-2 y n9eT qMMMA _S:QWMMMMMM nun Ak[euy QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

51



Q99ST LSNI €9'1- LT'T- I ooy 08611 UONBATIPY UOTNAN ;-8 Sw Pl 0T
€996 NS LSIN LT°0 v1°0 4 0TET 08TH1 SH0-dOI 183 Sw Pl 61
€1t VAVI S1°0 01°0 4 L09 vyl TIX 183 Sw Pl S1

9L6T LSIN L8°0- §9°0- 4 OTTI $68¢CI SIN-dDI 183 Sw Pl €l

9¢y VAVI LO'T €L°0 4 0TT LTEST SVV owel] 183 Sw Pl 4|

L¥ST LSIN 8C°0 vL'0 4 0006 €EEST SIN-dDI 183 Sw Pl 1
payoday DO ON LO0- 90°0- 4 €61¢ €€6¢€T SIN-dDI 183 Sw Pl 01
payoday DO ON 171 o1l C 0€1C 08651 SH0-dOI 183 Sw Pl 9
99951 INIS 000 000 4 0TL 0¥0%1 UOTIEATIOY UOIINAN 183 Sw Pl S
payoday DO ON 8- 691~ 4 L1TT €8011 SVV owel] 183 Sw Pl 4
LOY VAVI 6£T 86°0- z €50°0 0250 SVV-pIoS -8 Sw SH 29
T-V-VIA VAVI 801~ LT0- 4 LT10°0 €LS°0 SVV 9pupAH 183 Sw 3H 09
19% VAVI 1670 69°0- z 011°0 wso SAV JodeA proy -8 Sw SH 6

€ NJOd 650 L£9°0 SVV-pIoS -8 Sw SH LS

£9% 404 119 8CTIIS 96'1 €61 209 SAV JodeA pron -8 Sw SH 9
payoday DO ON €ro- €85°0 SIN-dDI 183 Sw 3H SS
LOY VAVI 6T 1570 0100 $55°0 SVV 1odeA p[o) -8 Sw SH s
payoday DO ON 611 €¢'1 4 7910 169°0 SVV 9pupAH 183 Sw 3H €S
¢ LIOL 601 00°0v€L 0l %S SVV-pIjos -8 Sw SH 4

¥ INJOd I¥1- 670 z 0700 LSS0 SVV 1odeA p[o) -8 Sw SH 8t

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

52



payoday DO ON vel- 0€'1- z 7S 69L1 SVV awel] ;-8 Sw SN z
payoday DO ON 66°'L- 8T'C SVV owel] 183 Sw SN I
19% VAVI 01°0 11°0 4 058C €eTyl SIN-dDI 183 Sw Pl 6S

9L6T LSIN LET €6°0 4 70T 08951 SIN-dDI 183 Sw Pl 8¢

¥ INIOd vL'0 4439 SH0-dOI 183 Sw Pl LS
payoday DO ON 1570 0SI€l SIN-dDI 183 Sw Pl SS
papoday DO ON 6'1- el 4 09¢ €ELTT SH0-dOI 183 Sw Pl €S
payoday DO ON 9%°0- ze0- 4 €S LLYET SVV owel] 183 Sw Pl 143
payoday DO ON LY0 68°0 4 0029 00951 SIN-dDI 183 Sw Pl 9%
payoday DO ON el 0670 4 09 €7961 TIX 183 Sw Pl St
payoday DO ON 1L°0 0S'1 C 000L L9991 SH0-dOI 183 Sw Pl 37
9¢y VAVI €€0 8T°0 4 0SLT €ESHT UOTIEATIOY UOIINAN 183 Sw Pl 8¢
Topmod YT pawunys 91°0 8TEYI SIN-dDI 183 Sw Pl 9¢
payoday DO ON SLO 96°0 4 €8L LT0ST SH0-dOI 183 Sw Pl 93
LOY VAVI 10°0- 10°0- 4 90Tt vTovl SH0-dOI 183 Sw Pl 1€
payoday DO ON L'TI- 66'L- Tl €Tl SH0-dOI 183 Sw Pl 0¢
99961 LSIN $01- 61°L C 00¢€ LTP1 UONBAOY UOINAN 183 Sw Pl 8¢

LOY VAVI 80'I- 16°0- 9890L6'T  6L91 €SHTl SVV owel] 183 Sw Pl LT

LOY VAVI 911- 88°L- C 0 0T AHdVIDOUVI0d 183 Sw Pl 9T
payoday DO ON 1L°0 LS0 4 01ST L¥0ST SIN-dDI 183 Sw Pl €T
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

53



pauoday DO ON LST €81~ 4 8T 1€91 SA0-dO1 -8 sw SN 4s

payoday DO ON 9¢°0- 810¢ SH0-dOI 183 Sw SN 6
payoday DO ON 8L0 171 4 0€L €EVT SIN-dDI 183 Sw SN 9%
payoday DO ON 96°0 €8°0 4 00L €EET SH0-dOI 183 Sw SN 37
Topmod [T pawunys S¥0- S661 183 Sw SN 9¢
payoday DO ON ¥$°0 6€°0 4 9 91CC SH0-dOI 183 Sw SN 93
LOY VAVI v¥0- Se0- 4 81 1202 SH0-dOI 183 Sw SN 1€
payoday DO ON €rl- 66'L- 0€°0 €1'e SH0-dOI 183 Sw SN 0¢
99951 LSIN SS'T ST'T C 0Tl L1¥C UOBAIY UONNAN 183 Sw SN 8¢

LOY VAVI 18°0- €L0- L6'T 16T 0Z61 SVV owel] 183 Sw SN LT

LOY VAVI €rl- 86'L- C €20 (a7 AHdVIDOUVIOd 183 Sw SN 9T
payoday DO ON Tl 201 4 01T €8¢€C SIN-dDI opLPAH 183 Sw SN €T
Q99T LSNI 8T0- €0 I ¥ST v20¢ UOBATY UONNAN 183 Sw SN 0T
€996 NS LSIN 050 el 4 08¢ 6TCT SH0-dOI 183 Sw SN 61
9L6C LSIN 810 v1°0- 4 002 9L0T TIX 183 Sw SN S1

9L6C LSIN vel LTT 4 €ee 677 SIN-dDI 183 Sw SN €l

19% VAVI v6°0 89°0 4 6 €6TC SVV owel] 183 Sw SN 4|

L¥ST LSIN §9°0 99°0 4 08¢ L8TT SIN-dDI 183 Sw SN 1
payoday DO ON vL0 TLo 4 96¢ €0€T SIN-dDI 183 Sw SN 01
payoday DO ON €Tl 171 C 79¢ €EVT SH0-dOI 183 Sw SN 9
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

54



payoday DO ON ¥6°0- ¥9°0- z 1 Tyl SIN-dDI -8 Sw upN €T
Q9951 LSIN 80°0 S0°0 4 LT §'Sl SVV owel] 183 Sw upN e

LOY VAVI 000 000 4 €0 7'ST SVV owel] 183 Sw U 1T

Q99T LSNI 9T'1 86°0 I €1 €Ll UOTIEATIOY UOIINAN 183 Sw U 0T
€996 NS LSIN v8'1- 801~ 4 LT 7El SH0-dOI 183 Sw U 61
19% VAVI €1l 9'LI SVV owel] 183 Sw U 81

[ LIOL 991- 19°9- 4 01°0 69'C SIN-dDI 183 Sw U 91

€1 VAVI €0°¢- §9'C- 4 0°¢ €01 TIX 183 Sw U S1

¥ INIOd 97’1 T80 4 0C 0°LT SIN-dDI 183 Sw U 4l

9L6C LSIN 0$°0- 0€°0- 4 LT 611 SIN-dDI 183 Sw U €l

L¥ST LSIN 10 1€°0 4 €T 091 SIN-dDI 183 Sw U 1
payoday DO ON ¥$°0 80 4 0°¢ 791 SIN-dDI 183 Sw U 01
payoday DO ON oIl 780 4 €T 0°LT SIN-dDI 183 Sw U 9
19% VAVI €re- 19°1- 4 $'T €Tl SVV owel] 183 Sw U 4
papoday DO ON 8€°0- L'¥T SVV owel] 183 Sw U I
19% VAVI LT 660 4 ILT €LET SIN-dDI 183 Sw SN 6S

9L6C LSIN 66'C €1'e 4 IS 99T SIN-dDI 183 Sw SN 8¢

¥ INIOd L6'0 89¢€T SH0-dOI 183 Sw SN LS
payoday DO ON 6L°0- S061 SIN-dDI 183 Sw SN SS
payoday DO ON 680~ 09°0- 4 0¥ €561 SH0-dOI 183 Sw SN €S
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

55



9L6C LSIN 61 LL'O z €0 691 SIN-dDI ;-8 Sw upN 8¢

¥ INIOd §T0 6'ST SH0-dOI 183 Sw upN LS
payoday DO ON 201 VLI SIN-dDI 183 Sw U SS
LOY VAVI S6'C el 01 081 SVV owel] 183 Sw U S
payoday DO ON 1497 L6'E C 0°¢ 1'€C SH0-dOI 183 Sw U €S
€ L4OL €8'1- L8°0- 01 8¢l SH0-dOI 183 Sw U 6

AR (O} 6T'1- 6€'1- 8¢ 8Tl SVV owel] 183 Sw U LYy
payoday DO ON 91°0 020 4 L'y 8°GT SIN-dDI 183 Sw U 9%
payoday DO ON €TT- LY'T- 4 0t L0T TIX 183 Sw U St
LOY VAVI 96°0 §T0 4 60 6'ST SVV aoeuny ayyderny 183 Sw U 4%
payoday DO ON L9°0- SLO- 4 0t 0¥l SH0-dOI 183 Sw U 37
LOY VAVI 020 80°0 6 70 96T SIN-dDI 183 Sw U Ty
LIoL LEO 91 SIN-dDI 183 Sw U 9¢

payoday DO ON 88°0 9€°0 4 €0 191 SH0-dOI 183 Sw U 93
LOY VAVI LLO el 4 91 €91 SIN-dDI 183 Sw U 1€

9¢y VAVI €rl- 6L°0" Te 6°€l SH0-dOI 183 Sw U 0¢

LAy TTNLO e 091~ C Tl ! SVV duwe{ 183 Sw uN 6C
99951 LSIN 65°0- 6€°0- 4 0C L'¥T UOTIEATIOY UOIINAN 183 Sw U 8¢

LOY VAVI €1l L¥'0 4 $0 791 SVV ower] 183 Sw U LT

9L6C LSIN 69'1 L'81 SIN-dDI 183 Sw U 4

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

56



9¢y VAVI 1570 9T'¥ SH0-dOI ;-8 Sw IN 0¢€

v L'10d 4 0T°0 €SC SIN-dOI 183 Sw IN 8¢

LOY VAVI 4 LT10°0 9€€°0 AHdVIDOUVIOd 183 Sw IN 9T

9L6T LSIN €e’s SIN-dDI 183 Sw IN 4
payoday DO ON C 680 9T ¥ SIN-dDI 183 Sw IN €T
¥ INIOd 4 0S'T 8¥'y SVV aoeuny ayyderny 183 Sw IN e

LOY VAVI 4 760 1Ty SH0-dOI 183 Sw IN 1T

D 101eM QIS I vL0 7’9 SVV owel] 183 Sw IN 0T
19% VAVI LE'S SVV owel] 183 Sw IN 81

I LIOL 4 L00 81 SIN-dDI 183 Sw IN 91

€1 VAVI 4 89°0 STl TIX 183 Sw IN S1

¥ INIOd 4 €0 €0°'s SIN-dDI 183 Sw IN 4l

9L6C LSIN 4 vL0 687 SIN-dDI 183 Sw IN €l

19% VAVI 4 ¥T'0 8I'¥ SVV owel] 183 Sw IN 4|
INOLSND 4 TLo 79°¢ SIN-dDI 183 Sw IN 1

€ LMOL 4 LY 1Ty SIN-dDI 183 Sw IN 01
payoday DO ON C 99°0 LTV SIN-dDI 183 Sw IN 9
19% VAVI 4 78°0 0¥ SVV owel] 183 Sw IN 4

9L6T LSIN 090 870 4 LT 791 SVV owel] 183 Sw U 09

19% VAVI €0°0 €0°0 4 Te Y SIN-dDI 183 Sw U 6S

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMMA _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

57



€ INJIOA 80°0- LTO C 00£°0 €650 SVV ooeumy ayydern ;-8 Sw ad L
payoday DO ON LT'T- zLo- C 890°0 165°0 SIN-dOI 183 Sw ad 9
19% VAVI 0v'C- €T C TET0 0€t"0 SVV ooeumy ayydern 183 Sw ad C
paytoday DO ON 29°L- 620°0 SVV aoeuiny ayyderny 183 Sw ad I
T-V-VIA VAVI 4 60°0 86°¢ SVV aoeuny ayyderny 183 Sw IN 09
19% VAVI 4 08°0 10t SIN-dDI 183 Sw IN 6S

9L6T LSIN 4 8€°0 43 SIN-dDI 183 Sw IN 8¢

¥ INIOd 18'% SIN-dDI 183 Sw IN LS
payoday DO ON 69°¢ SIN-dDI 183 Sw IN SS
LOY VAVI ST°0 S0'S SVV owel] 183 Sw IN S
payoday DO ON C 680 v0'y SH0-dOI 183 Sw IN €S
€ LMOL 09°0 €r'e SH0-dOI 183 Sw IN 6

¥ INIOd €Tl 60y SVV aoeuny ayyderny 183 Sw IN Ly
payoday DO ON C 0€'l L€ SIN-dDI 183 Sw IN 9%
LOY VAVI 4 61°0 6€°¢ SVV aoeuny ayyderny 183 Sw IN 4%
payoday DO ON C 0Tl 0S¢ SH0-dOI 183 Sw IN 37
LOY VAVI 96'T ¥T'0 9T'¥ SIN-dDI 183 Sw IN Ty
LIoL S6'¢ SIN-dDI 183 Sw IN 9¢

payoday DO ON C SE0 Sty SIN-dDI 183 Sw IN 93
LOY VAVI 4 9€°0 L€ SIN-dDI 183 Sw IN 1€

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

58



LIOL LT1- 01S°0 SIN-dDI ;-8 Sw ad 9¢

payoday DO ON 0¢'I- 65°0- C 810°0 195°0 SIN-dOI 183 Sw ad 93
LOY VAVI 89'1 €6°0 4 ¥50°0 LL90 SIN-dDI 183 Sw ad 1€

LAy TTNLO €€°0 0T0- C 690°0 165°0 SVV ooeumy ayrydern ;-8 Sw ad 6C
onssI, [oSSNA 9T’s- €9°C- C 0%0°0 LO¥'0 SIN-dDI 183 Sw ad 8¢
LOY VAVI T8l 6L 11 C 80°0 0S'T AHdVIDOEVI0d 183 Sw ad 9T

9L6T LSIN €v°0- €LS°0 SIN-dDI 183 Sw ad 4
payoday DO ON 020 81°0 C 0Z1'0 0290 SIN-dDI 183 Sw ad €T
Q9961 LSIN 691~ v9'1- C €€T°0 7810 SVV ooeumy ayydern ;-8 Sw ad (44

LOY VAVI 0°SI- 69°9- C 020°0 660°0 SVV ooeumy ayydern ;-8 Sw ad 1T

D 101eM QIS TsI- €0'L- I ¥10°0 ¥L0°0 SVV aoeuny ayyderny 183 Sw ad 0T
19% VAVI 7'9¢ LEE SVV owel] 183 Sw ad 81
papoday DO ON L8°0- 0¥S°0 SVV aoeuny ayyderny 183 Sw ad LT
9L6C LSIN VLT LL'T 4 ¥L0°0 0¥L'0 SIN-dDI 183 Sw ad 91

€1 VAVI LL'S- 81°6- C 0210 €120 TIX 183 Sw ad S1

¥ INIOd €1'e LT'T 4 7500 $69°0 SIN-dDI 183 Sw ad 4l

9L6C LSIN ¥$°0 0€'0 4 €500 6290 SIN-dDI 183 Sw ad €l

19% VAVI bL'€ 9¢'¢ C 0Z1°0 198°0 SVV duwe{ 183 Sw ad 1

L¥ST LSIN vT0 6€°0 4 0¥C0 9€9°0 SIN-dDI 183 Sw ad 1

€ LMOL 90°0 01°0 4 ¥TT0 €190 SIN-dDI 183 Sw ad 01

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMMA _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

59



9L6T LSIN TLo- VL0 z Ts0 L6'T TIX ;-8 Sw EN S1

¥ INIOd SS'l €9°0 4 60°0 vE'T SIN-dOI 183 Sw =N 4l

9L6T LSIN LS 0 Se0- 4 LT0 80'C SIN-dDI 183 Sw =N €l
INOLSND 91°0- 01°0- 4 LT0 S1'C 183 Sw =N 1

€ LMOL §S0- €9°0- 4 09°0 00'C SIN-dDI 183 Sw =N 01
payoday DO ON §S'¢ 0S'1 4 Tro 86T SIN-dDI 183 Sw =N 9
99951 INIS 170 120~ 4 0T°0 Tre UOTIEATIOY UOIINAN 183 Sw =N S
payoday DO ON 1T1- 96°0- 4 8€°0 16°1 SIN-dDI 183 Sw =N 4
9L6T LSIN €70 6%'0 4 091°0 €790 SIN-dDI 183 Sw ad 29

9L6T LSIN SLO 6€°0- C v70°0 LLS0 SVV ooeumy ayydern ;-8 Sw ad 09

19% VAVI 66°0 0L'0 4 980°0 659°0 SIN-dDI 183 Sw ad 6S

9L6C LSIN 6€'C 0S'T 4 0L0°0 0ZL'0 SIN-dDI 183 Sw ad 8¢

¥ INIOd 611 9690 SIN-dDI 183 Sw ad LS

LOY VAVI 85°0 LTO 8€0°0 LT9°0 SVV ooeumy ayrydern ;-8 Sw ad S
payoday DO ON €96 11°801 C 0L'T 08’8 SH0-dOI 183 Sw ad €S
papoday DO ON & vy C LLO0 LT60 SVV aoeuny ayyderny 183 Sw ad 143
¥ INYOd v6'E- 6T C 090°0 €€H°0 SVV ooeumy ayrydern 183 Sw ad 8%

¥ INYOd w0 85°0 0020 059°0 SVV ooeumy ayrydern ;-8 Sw ad Ly
payoday DO ON 201 8T'1 C 081°0 €0L°0 SIN-dDI 183 Sw ad 9%
payoday DO ON 0¢¢- 65°C- C 001°0 01%°0 SH0-dOI 183 Sw ad 37
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _S:QWMMMMMM N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

60



INOLSND z €€0°0 6120 SIN-dDI ;-8 Sw ug 1

¥ INIOd 4 0Z1'0 0020 SIN-dOI 183 Sw ug 01
payoday DO ON C €90°0 S01°0 SIN-dDI 183 Sw ug 4
19% VAVI oIl 651 4 TLo 19C SIN-dDI 183 Sw =N 6S

9L6T LSIN 1Lt €6'1- C 110 §9'1 SIN-dDI 183 Sw =N 8¢

¥ INIOd Ts0 TeT SIN-dDI 183 Sw =N LS
payoday DO ON zro 12°C SIN-dDI 183 Sw =N SS
payoday DO ON 009 0¥ 01 4 760 00°S SH0-dOI 183 Sw =N €S
€ LMOL 6€'1- 148G 0%°0 98'T SH0-dOI 183 Sw =N 6
payoday DO ON €ro- LTO- 4 01T 01'C SIN-dDI 183 Sw =N 9%
payoday DO ON 110 TT0 4 01T €T SHO-dOI 183 Sw =N 37
LOY VAVI 201 §9°0 96'T 870 SeT SIN-dDI 183 Sw =N Ty

ISy vavl 60°0- S0°0- 4 920 91'C UOTIEATIOY UOIINAN 183 Sw =N 8¢
LIoL 91°0- €1'e SIN-dDI 183 Sw =N 9¢

payoday DO ON SI'l €70 4 ¥0°0 62'C SIN-dDI 183 Sw =N 93
LOY VAVI €8°0- €v°0- 4 0T°0 90'C SIN-dDI 183 Sw =N 1€

99951 LSIN Se0- ST0- 4 Tro €1'e UOTIEATIOY UOIINAN 183 Sw =N 8¢
9L6C LSIN 08°C 1 SIN-dDI 183 Sw =N 4
payoday DO ON L8] 86'1 4 750 LT SIN-dDI 183 Sw =N €T
Q996G LSNI 200 100 I 600 81'C UONBAOY UOINAN 183 Sw =N 0T

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

61



payoday DO ON 90~ €r0- z 9 8TI SIN-dDI ;-8 Sw IS 8¢
LOY VAVI 18°0 §9°0 4 91 L¥1 SH0-dOI 183 Sw IS 1T

€996 NS LSIN 10°0 000 4 4! 9¢1 SH0-dOI 183 Sw IS 61
[ LIOL €L0- 05°0- 4 4 LTI SIN-dDI 183 Sw IS 91

9L6T LSIN LY 1¢°¢ C 8 61 TIX 183 Sw IS S1

9L6T LSIN byl 90T 4 0T vS1 SIN-dDI 183 Sw IS €l

L¥ST LSIN 0L°0 §9°0 4 144 L¥1 SIN-dDI 183 Sw IS 1
payoday DO ON 620 €0 4 0¢ 841 SIN-dDI 183 Sw IS 01
payoday DO ON ORI SLO 4 6 81 SIN-dDI 183 Sw IS 9
SIST IS 20'1- vL'0- 4 0T €Tl UOTIEATIOY UOIINAN 183 Sw IS S
payoday DO ON 001~ L60- 4 T 611 SIN-dDI 183 Sw IS 4
19% VAVI 4 120°0 7010 SIN-dDI 183 Sw ug 6S

¥ INIOd 981°0 SIN-dDI 183 Sw ug LS
payoday DO ON €120 SIN-dDI 183 Sw ug SS
payoday DO ON C 09 6'8C SH0-dOI 183 Sw ug €S
payoday DO ON C 001°0 LSTO SH0-dOI 183 Sw ug 37
LOY VAVI 96'T 120°0 0600 SIN-dDI 183 Sw ug Ty
payoday DO ON C 110°0 961°0 SIN-dDI 183 Sw ug 93
LOY VAVI 4 0200 961°0 SIN-dDI 183 Sw ug 1€
onssI, [oSSNA 4 0900 €S1°0 SIN-dDI 183 Sw us 8¢
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

62



LOY VAVI 0r'1- 86°0- z 0€0°0 §SE0 SIN-dDI ;-8 Sw A 13
Q9951 LSIN ¥9°0 €8°0 C 001°0 LYY 0 UOBAIY UONNAN 183 Sw A 8¢
papoday DO ON SI°S 96'C1 ¢ vT0 90°1 IIX 183 Sw A S1
¥ INIOd 98'1 81 4 0500 L6¥°0 SIN-dDI 183 Sw A 4l

L¥ST LSIN S0°¢- 68°C- C 700 850 SIN-dDI 183 Sw A 1
payoday DO ON v1'C 68'1 4 9200 00S°0 SIN-dDI 183 Sw A 01
payoday DO ON ¥8°0 Ll C 061°0 T6¥°0 SIN-dDI 183 Sw A 9
papoday DO ON 001~ el C 101°0 8€€°0 SIN-dDI 183 Sw A 4
19% VAVI zro- 01°0- 4 1 vel SIN-dDI 183 Sw IS 6S

¥ INIOd #0°0 9¢1 SH0-dOI 183 Sw IS LS
payoday DO ON 69°0 L¥1 SIN-dDI 183 Sw IS SS
payoday DO ON SS'I- SYI- 4 144 111 SH0-dOI 183 Sw IS €S
€ 14OL zLo- 6%°0- 4 LTI SH0-dOI 183 Sw IS 6
payoday DO ON 10°0- 200~ 4 8% el SH0-dOI 183 Sw IS 9%
payoday DO ON 1T¢- 81°C- 4 0t L'86 TIX 183 Sw IS St
payoday DO ON v 0- €0~ 4 0¥ 0€1 SH0-dOI 183 Sw IS 37
LOY VAVI vE0 ¥T'0 96'T 9 0¥l SIN-dDI 183 Sw IS Ty
payoday DO ON 10'1 9L°0 4 6 671 SIN-dDI 183 Sw IS 93
LOY VAVI ¥8°0 €9°0 4 4! 9r1 SIN-dDI 183 Sw IS 1€

9¢y VAVI 01°0 80°0 I LET SH0-dOI 183 Sw IS 0¢€

D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

63



19% VAVI 9L°0 I'LS SVV awel] ;-8 Sw uz 81

[ LYOL 'Sy €€ C S 161 SIN-dOI 183 Sw uz 91

9L6T LSIN €r'e 6€'1 4 0°S T19 TIX 183 Sw uz S1

¥ INIOd o1l o 4 0t 8¢ SIN-dDI 183 Sw uz 4l

9L6T LSIN €0°0 200 4 6°S TTs SIN-dDI 183 Sw uz €l

19% VAVI 0¥’ 1- S0 4 0t 9'8% SVV owel] 183 Sw uz 4|

L¥ST LSIN zLo- S¥0- 4 S'L I'6% SIN-dDI 183 Sw uz 1

€ 1MOL €LT- $6°0- 4 $9 6'Sy SIN-dDI 183 Sw uz 01
payoday DO ON v0'y 651 4 Ty $'29 SIN-dDI 183 Sw uz 9
99951 INIS TTl- Te0- 4 91 0°0S UOTIEATIOY UOIINAN 183 Sw uz S

19% VAVI LO0- S0°0- 4 €01 L'1S SVV owel] 183 Sw uz 4
papoday DO ON SE0- 8°6¥ SVV owel] 183 Sw uz I
19% VAVI 11°¢ 08°C 4 700 €92°0 SIN-dDI 183 Sw A 6S

¥ INIOd €0°0- €0t°0 SH0-dOI 183 Sw A LS
payoday DO ON 86°¢- €700 SIN-dDI 183 Sw A SS
payoday DO ON S'I1 86'9¥SY C (1}2 0€C SH0-dOI 183 Sw A €S
payoday DO ON L9C- €8¢ 4 §90°0 192°0 SIN-dDI 183 Sw A 9%
LOY VAVI 01’1~ 76°0- 96'T €100 LSE0 SIN-dDI 183 Sw A Ty
LIoL 61°0 S6€°0 SIN-dDI 183 Sw A 9¢

payoday DO ON ORI 80'1 4 9%0°0 65¥°0 SIN-dDI 183 Sw A 93
D0  2100s-B}OZ 9109S-Z y naqaet1 qMMm\_A _Ssowwhﬂm N LIV 1144 QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

64



€ 1MOL ¥8'C- 89°0- 01 L'LYy SH0-dOI -5 W uz 6

¥ INI0d 90°0 L0°0 8°S1 9°Cs Svyowelf .3y 3w uz Ly
payroday DO ON €50~ wo- z 001 €'6v SHO-dOI ;-8 Sw uz 9F
paproday DO ON 0r's- or'1- C 0C 0l TIX -8 Sw uz St
payoday DO ON 9%°0- LEO- z 001 L'6¥ SHO-dOI ;-8 Sw uz 37
LOY VAVI 18°0 61°0 96'1 S0 €'€S SVV swel] -8 Sw uz (47

9¢y VAVI 96'€ or'€ C 001 L'TL uoneAndy uonnaN Sy Sw uz 8¢
LI0OL §S0- S8t SIN-dDI ;-8 Sw uz 9¢

payoday DO ON 86'C 89°0 C z0 §'9¢ SHO-dOI ;-8 Sw uz ¢
LOY VAVI 91°0 90°0 z 7'y $'Ts SIN-dDI S uz 1€

9¢y VAVI 120 LT0 001 0'1S SHO-dOI S uz 0€

99961 LSIN LTO 90°0- 4 01 LTS uoneAndy uonnaN Sy Sw uz 8T

LOY VAVI 08'C- €1'1- (4 vy L'y Svyowelf .3y 3w uz LT

LOY VAVI Lgg- §9°L- C zro 97T AHIVIDOIVIOd S uz 9T

9L6T LSIN 01°0- v1S SIN-dDI ;-8 Sw uz 4
payoday DO ON 0¥°0 LT0 z '8 8'€S SIN-dDI ;-8 Sw uz €T
¥ INI0d §T0 600 (4 0y LTS Svyowelf .3y 3w uz 44

LOY VAVI 89°0 SE0 (4 09 v'ys Svyowelf .3y 3w uz 1T

99961 LSIN 96T L9°0 I 80 '9¢ uoneAndy uonnaN .Sy Sw uz 0z
€996 T INYS LSIN 91°C- 680~ 4 Sy €9% SHO-dDI 183 Sw uz 61
D0  2100s-B}OZ 9100S-Z y Nnqe1 QMM\NA _S:owwhﬂm wun dAeUy QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

65



9L6T LSIN 19°0- LTO z 0'S €0S SVV swel] -8 Sw uz 09

19% VAVI §S°0 9L°0 z 8Ll 0°LS SIN-dDI ;-8 Sw uz 6S

9L6T LSIN LY0 zro- z LT €1s SIN-dDI ;-8 Sw uz 8¢

¥ INIOd 19'1 979 SHO-dOI ;-8 Sw uz LS
papoday DO ON 00 s SIN-dDI 843w uz 98
LOY VAVI 1L°0 91°0 7’0 1€ SVV swelq -8 Sw uz 148
payoday DO ON 16'1 0r'1 z I'6 T19 SHO-dOI ;-8 Sw uz €S
papodoy DOON 0L L1 ¢ ¢l 6'0b S40-dOI 33w uz (43
DO  2100s-v}o7 91008-Z y NnqeT1 qMMMA _SQQWMMMMMM N Aheuy QMMM

(1100) SINVIDILYVd A9 SLTINSTY AA1¥0dad L T19V.L

66



[1]

[2]

[3]

[4]

[5]

[6]

REFERENCES

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION, ISO Guide
35:2006, Reference Materials — General and Statistical Principles for Certification, ISO,
Geneva (2006).

ROYAL SOCIETY OF CHEMISTRY, Statistical Subcommittee of the Analytical

Methods Committee (AMC), AMC Technical Brief: Representing data distributions
with Kernel density estimates” 2006, www.rsc.org/amc.

INTERNATIONAL ORGANISATION FOR STANDARDISATION, Guide 13528
2005, Statistical Methods for Use in Proficiency Testing by Interlaboratory
Comparisons, ISO, Geneva (2005).

INTERNATIONAL ORGANISATION FOR STANDARDISATION, ISO/IEC
17043:2010(E), Conformity assessment — General requirements for proficiency
testing ISO, Geneva (2010).

VASSILEVA, E., QUETEL, C.R., Influence of the correction for moisture/water
content on the quality of the certification of cadmium, copper and lead mass fractions in
rice, Food Chem., 106 (2008) 1485—1490.

INTERNATIONAL ORGANISATION FOR STANDARDISATION, ISO/IEC
17025:2017. General requirements for the competence of testing and calibration
laboratories, ISO, Geneva (2017).

67






LIST OF PARTICIPANTS

BANGLADESH

Quraishi, S.B. Chemistry Division
Atomic Energy Centre Dhaka
4 Kazi Nazrul Islam Avenue
P.O. Box N° 164
Shahbag
Dhaka-1000

BRAZIL

Araujo, P. Centro de Tecnologia Mineral
Laboratorio de Especiacao de Mercurio Ambiental
Av Pedro Calmon 900 - Cicade Universitaria
Rio de Janeiro RJ - CEP 21941-508

Castilhos, Z. Centro de Tecnologia Mineral
Laboratorio de Especiacao de Mercurio Ambiental
Av Pedro Calmon 900 - Cicade Universitaria
Rio de Janeiro RJ - CEP 21941-508

De Nadai Fernandes, E.A. Centro de Energia Nuclear na Agricultura
Laboratorio de Radioisotopos
Avenida Centenario 303 — Sao Dimas
13416-000 Piracicaba - SP

Domingos, L. Centro de Tecnologia Mineral
Laboratorio de Especiacao de Mercurio Ambiental
Av Pedro Calmon 900 - Cicade Universitaria
Rio de Janeiro RJ - CEP 21941-508

Ferreira de Andrade, C.F. Fundac¢do Universidade Federal do Rio Grande FURG
Av. Italia Km8 S/N - Campus Carreiros - Rio Grade, RS
BP 474
96201-900 Rio Grande, RS

Godoy, J.M. Pontificia Universidade Catolica do Rio de Janeiro
Departamento de Quimica
Laboratério de Caracterizagdo de Aguas
Rio de Janeiro RJ

69



CANADA
Gross, J.

Kwan, A.

Stilson, S.

CHILE

Tessini, C.

CHINA
Cai, Y.

Zhongsheng, L.

Ziwel, Y.

CUBA
Alberro Macias, N.

70

ALS Environmental (Winnipeg)
1329 Niakwa Rd. East, Unit 12
Winnipeg, Manitoba

R2J 3T4 Winnipeg, Manitoba

Biogeochemical Analytical Service Laboratory
University of Alberta

2-280 Centennial Centre for Interdisciplinary Science
T6G 2E1 Edmonton

ALS Environmental (Edmonton)
9936 67 Avenue
Edmonton AB T6E OP5

Universidad Tecnica Federico Santa Maria
Departamento de Quimica
Avenida Espafia 1680

Valparaiso

Jianghan University

Institute of Environment and Health, Jianghan
University, Wuhan

Sanjiaohu Road, Economy and Technology
Development District

430056 Wuhan

National Marine Environmental Monitoring Center
NMEMC

No 42, Linghe Street, Shahekou Distric

P.O. Box 303, Dalian 116023

National Marine Environmental Monitoring Center
NMEMC

No 42, Linghe Street, Shahekou Distric

P.O. Box 303, Dalian 116023

CEADEN, Chemical Analysis LAboratory
Calle 30, N°502, esq Sta Ave Playa
Ciudad Habana CP 11300



Bolarfios Alvarez, Y.

FIDJI ISLANDS

Gonelevu, M.

GEORGIA
Machitadze, N.

INDIA
Jai Kumar, S.

INDONESIA
Santoso, M.

IRAN

Ansari, S.

ISRAEL
Iny, D.

Segal, Y.

Centro de Estudios Ambientales de Cienfuegos
Carretera a Castillo de Jagua, Km 1.5

Ciudad Nuclear, Cienfuegos

59350, AP 5 Cienfuegos

Institute of Applied Sciences

University of the South Pacific - Lower Campus
Laucala Bay Road, Suva

Suva 679

Scientific Research Firm GAMMA
17a, David Guramishvili ave.
Thilisi 0192

Scientific Officer-H

Head, Ultra Trace Analysis Section & Quality Manager
C.C.CM. (B.AR.C)

Hyderabad-62

Center for Applied Nuclear Science and Technology
National Nuclear Energy Agency (BATAN)

JI. Tamansari 71 Bandung

Bandung 40132

Department of Environment (DOE)

Bureau of Comprehensive Monitoring of Environmental
Pollution

Deputy for Human Environment

Environmental Research Center

Department of Environment (DOE)

Islamic Republic of Iran Pardisan

Eco-park, Hakim Expressway

1463913111 Tehran

Ministry of Health

National Public Health Laboratories —Tel Aviv
69 Ben Zvi Rd - PO Box 8255

6108201 Tel Aviv

Israel Oceanographic & Limnological Research
National Institute of Oceanography

P.O. Box 8030, Tel Shikmona

Haifa 31080

71



KOREA
Choi, M.

MADAGASCAR
Mong, Y.

Ravelonandro, P.

MALAYSIA
Abdul Rahman, S.

MAURITANIA
Dartige, A.O.Y.

Zamel, M.L.

MONTENEGRO

Sukovic, D.

Vujacic, A.

MOROCCO

Anhichem, M.

Bouthir, F.Z.

72

Department of Ocean Environmental Sciences
Chungnam National University

Daehakro 99, Yuseonku

Daejeon 34134

Centre National de Recherches sur I'Environnement
(CNRE)

39, Rue RASAMIMANANA, Fiadanana

PO, Box : 1739

101 Antananarivo

Faculté des Sciences - Université d'Antananarivo
Mention Procédés et Ecologie Industrielle URGPGE
BP: 906 Ambohitsaina

101 Antananarivo

Waste and Environmental Technology Division
Malaysian Nuclear Agency Bangi
Kajang, Selangor

Office National d’inspection sanitaire des produits de la
péche et de ’aquaculture(ONISPA)

DAKHLETT NOUADHIBOU

BP1416 Nouhadhibou

Office National d’inspection sanitaire des produits de la
péche et de ’aquaculture

(ONISPA)

Dakhlett Nouadhibou

BP1416 Nouhadhibou

Nouadhibou

LLC Centre for Ecotoxicological Research Podgorica
Bulevar Sarla de Gola 2
81000 Podogorica

Institute of Public Health
Dzona Dzeksona BB
81000 Podogorica

Institut National de recherche Haliotique
2 bd Sidi Abderrahmane
Casablanca

Institut National de recherche Haliotique
2 bd Sidi Abderrahmane
Casablanca



Chifti, R.

NEW ZEALAND
Chandra, P.

NORWAY

Kristoffersen, M.

PAKISTAN

Siddique, N.

RUSSIA

Glushchenkova, G.F.

Kochetkov, A.

Koudriashov, V.1

Lyapunov, S.

Matveeva, L.

Moroz, A.P.

Institut National de recherche Haliotique
2 bd Sidi Abderrahmane
Casablanca

AsureQuality Auckland Laboratory
131 Boundary Road

Blockhouse Bay

Auckland 0600

NIFES
Nordnesboder 2
5005 Bergen

Pakistan Inst. of Nuclear Science & Technology
(PINSTECH)

Chemistry Division, Directorate of Sciences,
PINSTECH,

Post Office Nilore

Islamabad 45650

CJSC «Water Research and Control Center» (CJSC
«WRCC»)

Saint-Petersburg, Komsomola street, 9-K

195009 St Petersburg

Federal State Budgetary Institution " Research and
Production Association "Typhoon"

4 Pobedy street

Obninsk Kaluga region

249038 Obninsk Kaluga region

JSC Comita
1, Roentgen
197101 St. Petersburg

Geological Institute of Russian Academy of Sciences
Pyzhevsky Line 7
119017 Moscow

State Oceanographic Institute
Kropotkinsky Lane 6
119034 Moscow

JSC Comita

1, Roentgen
197101 St. Petersburg

73



Morshina, T.

Okina, O.

Vlasov, S.V.

Yaeski, E.A.

SEYCHELLES
Radegonde, V.

SOUTH AFRICA
Brown, S.

THAILAND
Judprasong, K.

TUNISIA
Jrad, A.

TURKEY

Kucuksezgin, F.

Yilmaz, K.

74

Federal State Budgetary Institution " Research and
Production Association "Typhoon"

4 Pobedy street

Obninsk Kaluga region

249038 Obninsk Kaluga region

Geological Institute of Russian Academy of Sciences
Pyzhevsky Line 7
119017 Moscow

North-West Branch of RPA “Typhoon”
38 Bering street
199397 Saint-Petersburg

North-West Branch of RPA “Typhoon”
38 Bering street
199397 Saint-Petersburg

Seychelles Bureau of Standards
Rue d’Arhroa, Providence Industrial Estate
Mabhe

CSIR Council for Scientific and Industrial Reasearch
11 Jan Celliers Street - PO Box 320

Stellenbosch Western Cape Province

7600 Western Cape Province

Institute of Nutrition, Mahidol University
25/25 Phuthamonthon 4 road, Salaya
Phuthamonthon, Nakhon Pathom

73170 Phuthamonthon, Nakhon Pathom

Centre International des Technologies de
I'Environnement de Tunis (CITET)
Boulevard de Leader Yasser Arafat
Charguia - Tunis

1080 Tunis

Dokuz Eylul University Institute of Marine Sciences
and Technology

Inciralti

35340 Izmir

Nen Miihendislik

Laboratuvar

Kizilcasar Mah. Baris Cad. 2674. Sok. No:5 Incek
Ankara



UKRAINE
Denga, Y.

USA
Julien, N.

McDevitt, M.

Ward, N.

Wunderlich, D.

Ukranian Scientific Center of the Ecology of the Sea

89 Frantsuzki Blvd
Odessa 65009

MRIGlobal

1470 Treeland Blvd SE
Palm Bay, FL

32909

Quicksilver Scientific
1376 Miners Drive, Suite 101
Lafayette, CO

Marine Sciences Laboratory, operated by Battelle
1529 West Sequim Bay Road
98382 Sequim, WA

Eurofins Frontier Global Sciences, Inc.
11720 North Creek Parkway

Suite 400

Bothell WA 98011

75






CONTRIBUTORS TO DRAFTING AND REVIEW

The following persons, all from the IAEA, contributed to the preparation and editorial
correction of this report:

S. Azemard International Atomic Energy Agency
E. Vasileva-Veleva International Atomic Energy Agency
L. Barilaro-Hamonic International Atomic Energy Agency

77






(£ )1AEA
\.AJ International Atomic Energy Agency No. 25

ORDERING LOCALLY

In the following countries, IAEA priced publications may be purchased from the sources listed below or
from major local booksellers.

Orders for unpriced publications should be made directly to the IAEA. The contact details are given at
the end of this list.

CANADA

Renouf Publishing Co. Ltd

22-1010 Polytek Street, Ottawa, ON K1J 9J1, CANADA
Telephone: +1 613 745 2665 « Fax: +1 643 745 7660

Email: order@renoufbooks.com ¢ Web site: www.renoufbooks.com

Bernan / Rowman & Littlefield

15200 NBN Way, Blue Ridge Summit, PA 17214, USA

Tel: +1 800 462 6420 « Fax: +1 800 338 4550

Email: orders@rowman.com Web site: www.rowman.com/bernan

CZECH REPUBLIC

Suweco CZ, s.r.o.

Sestupna 153/11, 162 00 Prague 6, CZECH REPUBLIC
Telephone: +420 242 459 205 « Fax: +420 284 821 646
Email: nakup@suweco.cz * Web site: www.suweco.cz

FRANCE

Form-Edit

5 rue Janssen, PO Box 25, 75921 Paris CEDEX, FRANCE
Telephone: +33 142 01 49 49 » Fax: +33 142 01 90 90
Email: formedit@formedit.fr « Web site: www.form-edit.com

GERMANY

Goethe Buchhandlung Teubig GmbH

Schweitzer Fachinformationen

Willstatterstrasse 15, 40549 Dusseldorf, GERMANY

Telephone: +49 (0) 211 49 874 015 « Fax: +49 (0) 211 49 874 28

Email: kundenbetreuung.goethe@schweitzer-online.de « Web site: www.goethebuch.de

INDIA

Allied Publishers

1st Floor, Dubash House, 15, J.N. Heredi Marg, Ballard Estate, Mumbai 400001, INDIA
Telephone: +91 22 4212 6930/31/69 » Fax: +91 22 2261 7928

Email: alliedpl@vsnl.com ¢ Web site: www.alliedpublishers.com

Bookwell

3/79 Nirankari, Delhi 110009, INDIA

Telephone: +91 11 2760 1283/4536

Email: bkwell@nde.vsnl.net.in « Web site: www.bookwellindia.com



ITALY

Libreria Scientifica “AEIOU”

Via Vincenzo Maria Coronelli 6, 20146 Milan, ITALY
Telephone: +39 02 48 95 45 52 « Fax: +39 02 48 95 45 48
Email: info@libreriaaeiou.eu * Web site: www.libreriaaeiou.eu

JAPAN

Maruzen-Yushodo Co., Ltd

10-10 Yotsuyasakamachi, Shinjuku-ku, Tokyo 160-0002, JAPAN
Telephone: +81 3 4335 9312 ¢ Fax: +81 3 4335 9364

Email: bookimport@maruzen.co.jp * Web site: www.maruzen.co.jp

RUSSIAN FEDERATION

Scientific and Engineering Centre for Nuclear and Radiation Safety

107140, Moscow, Malaya Krasnoselskaya st. 2/8, bld. 5, RUSSIAN FEDERATION
Telephone: +7 499 264 00 03 « Fax: +7 499 264 28 59

Email: secnrs@secnrs.ru ¢« Web site: www.secnrs.ru

UNITED STATES OF AMERICA

Bernan / Rowman & Littlefield

15200 NBN Way, Blue Ridge Summit, PA 17214, USA

Tel: +1 800 462 6420 « Fax: +1 800 338 4550

Email: orders@rowman.com ¢ Web site: www.rowman.com/bernan

Renouf Publishing Co. Ltd

812 Proctor Avenue, Ogdensburg, NY 13669-2205, USA
Telephone: +1 888 551 7470 « Fax: +1 888 551 7471

Email: orders@renoufbooks.com ¢ Web site: www.renoufbooks.com

Orders for both priced and unpriced publications may be addressed directly to:

Marketing and Sales Unit

International Atomic Energy Agency

Vienna International Centre, PO Box 100, 1400 Vienna, Austria

Telephone: +43 1 2600 22529 or 22530 « Fax: +43 1 2600 29302 or +43 1 26007 22529
Email: sales.publications@iaea.org * Web site: www.iaea.org/books

18-04011



INTERNATIONAL ATOMIC ENERGY AGENCY
VIENNA
ISSN 2074-7659



	Blank Page
	Blank Page



