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FOREWORD

The IAEA assists its Member States laboratotiescontinuously improve their analytical
performance by producing reference materials, by developing standardized analytical
methods, and by conducting inlaboratory comparisons and proficiency tests. To ensure a
reliable worldwide, rapid and consistenesponse, the IAEA Nuclear Science and
Instrumentation Laboratory in Seibersdorf, Austria, coordinates proficiency tests for Member
States laboratories.

This summary report presents the results of the worldwide proficiency test PTXRFBAGBAL

the deternmation of minor and trace elements anclay sample. Methodologies, statistical
analysis, and evaluation of results (for each element and for each laboratory) are also
reported. The test was carried out within the IAEA project Nuclear Instrumentatiom,thade
Accelerators and Nuclear Spectrometry Subprogram, Nuclear Science Program. The main
objective of the project is to enhance capabilty of interested Member States in effective
utization of nuclear spectrometrand analytical services in industry, nan health,
agriculture, and in monitoring and evaluation of the environment.

This proficiency test waslesignedto identify potentialanalytical problems, to support IAEA
Member States laboratories to improve the quality of their analytical resultsaiatainm their
accreditation and to provide a regular forum for discussion and technology transfer in this
topic.

The coordinator of the proficiency test and responsible for ghislication was Mr. A.
Migliori of the IAEA Nuclear Science and InstrumematiLaboratory, Seibersd (Austria)












1.INTRODUCTION

The PTXRFIAEA13 proficiency test was aimed adnalytical laboratories applying<-ray
fluorescence(XRF) techniques inenvironmental monitoringThe partipants were requested
to use their establisde and proven analyticalproceduresfor the determination of
concentrations of chemicalementsn aclay sample

Clay sampleswith established homogeneignd well characterized known targetiues of the
mass fractions o&nalyteswere distribued to participating laboratoriesThe laboratories were
requested to analgz the sample using established techniques following their analytical
procedures. Based on the results of thefiggency test presented in thieport each
participating laboratory shouldssessts analyticalperformanceby using the specified criteria
and, if appropriate, to identify discrepancies, and to coredetantanalytical procedures.

The samples, together witkletailed instructions for analysts, were distributed to the
partidpating laboratories inJanuary2017. The deadliine for submissioof the results was
March 17, 2017. The last resultsvere receivedon October2017. The submittedesults were
processed, grouped versus analabsfatoriesand compared with the anakgeassigned
values.The values ofz- and of u-scores werecalculatedfor three fitfor-purpose levelsFor

the deinitions of thez- andu-scores please see Sect®h2 The obtained resulias well as the
description of thedataevaluation proceduresre describedin this report. Each laboratory was
assigned a code, therefore full anonymity of the presergedlisis guaranteed. The link
between the laboratory code and the laboratory name is known only to the organizers of the
proficiency test and to thedaratory itseff.

2. DESCRIPTION OF THE TEST SAMPLE

The test sample was @day samplematerial prepared and tested by an external independent
laboratory. The powdered, homogenized, and dried material was distribué@dalaoratories

in sealed plastibatles, eachbottle containingl00 g of the test sample. The participants were
asked to conduct the determination of the mass fractions of chexieiosnts making up the
sample according to theiroutine analytical procedures They were also instructed to
determine the moisture content of the material by using a separate sample and to report the
results on a dryveight basis. Only one result per element per analytical technique should be
submitted. Each result should be accompanied by an estimate of edaintg expressed as

one standard deviation. No restriction on the number of the reported elementsposesi

3.DETAILS OF THE EXERCISE
3.1. ASSIGNED VALUE AND TARGET STANDARD DEVIATION

The reference values supplied by the provider of the matesghblishedby independent
inter-laboratory surveywere used as the assigned values of the anakged,he results for
51 analyteswere submittecby participants othis proiciency test

The z- and u-scores were calculated fadl the submitted resultsf all analytes excep22
elements for which the assigned values were not available.

For each analyte a target value of the standard deviation hasabsigned using a modified
Horwitz function as proposed in the fierence IJ:



€0.22X X, <1.2407
H, =10.02X,)’** 12407 ¢ X, ¢0.138 (1)
10.01/X, X,>0.138

In Egn. (1) the assigned value of analg, is expressed asmass fraction. The target value
of the standard deviatiorga is related tdH, by a factork:

s,=kH,, k=051015 @

Depending on the value of the factothe target value of thetandard deviation is reguaized
as fitfor-purpose at three levels of uncertainky:= 0.5 - appropriate for high precision
analysis;k = 1.0 - appropriate for wekstablished routine analysk;= 1.5 - satisfactory for
cammon analytical tasks. The ative value of the target standard deviatBSD expressed
in per cent, is defined as follows:

RSD=>2 A00% 3)

A

The relative value of the target standard deviation as a function of the assigned mass fraction
of the analyte Xa, is shownin Fg. 1for thethree different values of thefactor.
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FIG. 1. Relative value of the target standard deviatiB®D as a function of the assigned mass
fraction of the analyteX,, calculated by using a modified Haitz function, Eqn.X).



3.2.z-SCORES ANDu-SCORES

The reported concentrations of analytes were compared with the assignedyalsés the
z-score analysis. For every result-acore was calculated:

_X- xA
Sa

z

(4)

The txéermenbotes the r eporte. eDafinechdysdiferehtrfitare t i on
purpose ranges of the target standard devjatluree different values ok-scores were
calculated by combining Egns. (2) and (4). Assuming that appropriate valuXs &ord sa

have been used and that the underlyingiloligion of analytical errors is normal, apart from
outiers, in a welbehaved analytical systemscores would be expected to fall outside the
range-2 ¢ z ¢ 2 in about 4.6% of instances, and outside the raBdez < 3 only in about

0.3%. Therefore, based on tescoresthe following decision limits were established:

|Z4¢2 -asatisfactory result
2<|4<3 -the resultis considered questionable (5)

|72 3 -the resti is considered unsatisfactory

The advice to the laboratory is thatdependent of thét-for-purpose range selected by the

laboratory, anyz-score for an element outside the rarge€ z ¢ 2 should be examined by the
analyst and all teps of the analytical procedure verified to identify the source(s) of the
analytical bias.

For every participant the rescaled sumzefcores,RSZ as wel as the sum of squared
z-scoresSSZwere calculated as defined by the following equmsti

L

az
RSZz=- ;/f (6)
ssz=a (z) @)

i=1

The syimbalenétes the number of results provi
the analytes determined. The summing up in Eqns. (6) and (7) takes into accpeobeds

for all analytes with known assigned valueseported by participant. Th&®SZ can be
interpreted as a standardized normally distributed variable, with expected value equal to zero
and unit variance. It is sensitive in detecting a small consistent bias in ancahalystem,

however, it is not gwsitive in cases where there are even big errors but having opposite signs.

The SSZtakes no account of the signs because it depends on the siysareds. It has a chi

squared €?) distribution with L degrees of freedomThe SSZ can be regarded as
complementary t&RSZ which means that iRSZis well within the range3 <RSZ< 3 and if

at the same tim¢he value of SSZis above thec?,., value theoverall performance of the
laboratory requiregmiprovement.



The reported results were accompanied by the standard uncertainty estimate made by the
participant. The values were used to calculagsu-scores:

X=X,

Js.J +(s.)

The sywy@balendbtes the standard xiftheassugionat y of
about Xp and sa and about the normality of the underlying distributions are correct, and the
laboratory estimate ofy takes into account all the significant sources of uncertainty, the
u-scores would have a truncated normatribgtion with unit variance. In a wdiehaved
analytical system only 0.1% af-scores would fall outside the range< 3.29. Therefore, the

following decision limits for thel-scores were established:

u=

(8)

u ¢ 1.64 - reported result does ndiffer from theassigned value
1.64 <u ¢ 1.95- reported result probably does mdiffer from the assigned value
1.95 <u ¢ 2.58- it is not clear whether the reped and assigned values differ 9
2.58 <u ¢ 3.29 - reported result is probablyfidirent from the asgned value
3.29 <u - reported resuldiffers from the assigned value

The u-scores are especially useful for deciding whether the laboratdor-fiurpose criteria
are fulfiled. By comparing Egn. (4) and Egn. (8) one can notice that foespamdingvalues
of u-score and-score the following inequality is always fulffiled:

uc|Z (10)

It implies that if theu-scoreis larger thar3.29 also the decision limit for the corresponding
z-score is triggered and the laboratory has teck&hhe analytical procedure as well as review
the uncetainty budget estimation. lfi-score stayselow the value ofl..64 and at the same

time the z-score decision lmit is triggereqz{> 3) the laboratory shoulceevaluate its fitfor-
purpose status for that particular analyte.

3.3. CONSENSUS VALUES

To examine the overall performance of tparticipating laboratoriesthe sibmitted results
have beerstatistically processed and the consensus values were calculate@sltewere
testal for the presence of outliers using a set of seven outyection testsshown below:

Description of symbols:
X <..<X, -setof analytical results

X - mean value (11)
S - standard deviation

1. Coefficient of kurtos [2], numberof results:5 ¢ n ¢ 100, twesided test, confidence
level = 0.95:



né (X- x)*
b= (12)
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€i=

If b, > critical value then reject the result that is at the furthest distance from the
mean, decrease repeat the paedure untilb, ¢ critical value.

Coefficient of skewnes<?], number of results, & n ¢ 60, onesided test, confidence
level = 0.95:

g (x - 0’
Vb, =- —= 372 (13)
e, 20
éa (% - X7y
€i=1 u

If ‘\/H‘ > critical value then: if,/b, is positve then rejectx,, otherwise rejectx,,

decreasea, repeat the procedure un’ti}/a‘ ¢ critical value.

Vegl i a63¢g], nunber tof rgsults: 4¢ n ¢ o, twosided test, confidence
level = 0.95:

h - ,L |Xk - )_(n»1| (14)
n-1 s,

where:
X, examined value, the result at the furthest distance from the mean

X ., the mean value of the population of the results with the examined resuit

excluded
S..,, the standard deviation dfie population of the results with the examined result

excluded
If h > critical value then rejeck, otherwise temporarily exclude the from the

population of results and preed with testing the next outler candidate, if the
following value ofh > critical value then reject both results, decreasespectively,
repeat the pralure untilh ¢ critical value.

Dixond s t5p swmber[ of results: 3¢ n ¢ 25, twesided test, anfidence
level = 0.95:

If xis at the furthest distance from the mean value, then calculate:



&%, - x)/(%,- %), 3¢n¢7
1060 ) (%, %), 8¢n¢10

" (15)
(% %) /(%17 %), 11¢n¢13
OG- X)/(%,2- %), 14¢n¢25
If x, is at the furthest distance from the mean value then calculate:
&% - X, )%, - %), 3¢ne7
l - -
e 106 %) /(% %), 8¢n¢l10 a55)

’:\(Xn_ Xn-z)/(xn' Xz)i 11¢nc¢13
F% - %) l(%, - %), 14¢n¢ 25

If r > critical value then reject the tested result, decreasepeat the procedure until
r ¢ critical value.

Outlier rejection test proposed i@][ number of results: 4 n ¢ 100, twosided test,
confidence level = 0.95:

w/s=(x, - x)/s (16)

If w/s > critical value then: ifx, - X=X- X, reject bothx,and x,, otherwise reject
X, (X% =X 0orx =Xx,), the result that is at the furthest distance ftbm mean, for
the remaining population of results'¥ n 1 1) calculate:T, :|>‘<'- xk|/s' , Where:X' is

the mean value and' is the standard deviation of the population of the results
excluding the rejectedalue x,, if T, > critical value then reject also the second

extreme result, decrease respectively, repeat the procedure umtls ¢ critical
value.

Outlier rejection test proposed ][ number of results: 8 n < o, two-sided test,
confidence level = 0.95:

B, =[x - X/s (17)
where:
X, examined value

If B,> critical value then reject the tested result, repeat the procedureByiti
critical value.

Outlier rejection test proposed id][ number of results: 8 n ¢ 100, twosided test,
confidence level = 0.95:

a(x-x)°
S/s="2k | k=lork=n (18)
a (x - x)°

i=1i k



where:
X, examined value, the result at the furthest distance fromméfaan

x', the mean value of the population of the results with the examined result
X, €xcluded

If S7/S> critical value then rejeck, , decrease, repeat the procedure urf /S ¢
critical value.

The results which passed the outlier rejection procedures were used to calculate theusonse
mean value of analytec, and corresponding consensus value of its standard deviation,

(19)

(20)

The termm denotes the number of reported values for a given analyte excluding the outliers
rejected by at least one of the outlier rejections tests. The summing up in Egn. (19) and (20)
takes into account only the swlts which passed all the outlier rejection tests. The obtained
consensus values were compared with the assigned valtiesaofalytes.



4. RESULTS

The test samplewas distributed tdb6 laboratories forchemical compositiornalysis. Out of
the 66 laboratories 47 participated in the tessubmiting 800 individual results for51
chemical elementsThe list of the participating laboratories is presers¢dhe end of this
report.

The techniquesusel by the participantsand theircodes are listed in Table
TABLE 1. THE CODING, DESCRIPTION AND THE ABBREVIATED NAMES OF THE

ANALYTICAL TECHNIQUES USED BY PARTICIPANTS OF THE PROFICIENCY
TEST EXERCISE

Tecc:ggigue Description Abbreviation
1.0 Energy dispersive Xay fluorescence EDXRFS
11 EDXREF, radioistope excitation EDXRFISOTOP
12 EDXRF, X-ray tube excitation EDXRFTUBE
13 EDXRF, excitation using Xay tube and secondary targets =~ EDXRFTUBEST
14 Totalreflection Xray fluorescence TXRF
2.0 Wavelength dispersive-Ky fluorescence WDXRF
45 PE?nrgzlleol rr:duceaX-rayEmission+ ParticleiInducedzammaray PIXE+PIGE
5.0 Neutron Activation Analysis NAA

The techniquesEDXRFS, EDXRFISOTOP, and EDXRFTUBE should be considered of
similar type.The distinction between them (EDXRFISOP or EDXRFTUBE was based on
information provided bythe participants. Inthe case that irsufficient information was
available a generic typetechniqueEDXRFS was assumedAll submitted results have been
evaluated.

In Table 2 a summary of the assigned analyte valtles,target values of standard deévia

(obtained by using modified Hwitz function) the consensus valuesnd their standard
deviationsare shownFor 22 elements the assigned and target values were not avalable
consensus vagés (Egn. 19)and coresponding standard deviations (Eqn. 2@&re calculated
based or682 reported angtical results after excluding.18 results classified asutliers. The

correlation betweenthe assigned and the consensus values is shown in Fig. 2.



TABLE 2. THE ASSIGNEDVALUES OF ANALYTES, THE TARGET VALUES OF THE
STANDARD DEVIATIONS AND THE CONSENSUS VALUES THE ASSIGNED
VALUES OF THE ELEMENTS SHOWN IN ITALICS SHOULD BE CONSIDEREBS
INDICATIVE

- < <
2353 X €854 g 3
g, © - n 2 n2E « °
n S o Target value of standard s S S5§9 o 6
- deviation, sA CE 2¥B8 o 3
> 28 3o 8238 £ 2
c D cC c C - T S =
< 0 o+ (@) >

2 O @) < z
k=0.5 k=10 k=15
[9/kg]

Al 100.00 141 2.83 4.24 81.94 6.53 27 1
Ca 1540 0.2886 0.5772 0.8658 15.95 0.282 41 7
Fe 53.80 0.8352 1.67 251 53.76 0.8243 46 6
K 1.17 0.0323 0.0646 0.0976 124 0.0666 33 5

Mg 11.90 0.2318 0.4637 0.6955 13.04 101 21 2

Mn 148 0.8% 0.0789 01184 1.40 006610 42 4
Na 150 0.0399 0.0798 0.1197 1.58 0.1221 15 4
Si 261.00 2.55 511 7.66 265.18 5.63 25 4

[mg/kg]

Ag - - - - 3.52 1.29 3 1
As 4.62 0.2935 0.5870 0.8805 4.65 0.57 18 2
Ba 431 13.84 27.67 4151 429.56 3005 21 2
Bi - - - - 2.92 0.43 1 0
Br 0.925 0.0749 0.1497 0.2246 3.27 1.02 5 0
C - - - - 23668.00  268.00 1 0

Cd 0425 0.0387 0.0773 0.1160 1.15 0.70 1 0
Ce - - - - 33.18 1.69 7 1
Cl - - - - 93.13 32.73 7 2
Co 173 0.9010 1.80 2.70 17.11 1.53 15 1
Cr 15 0.7982 1.60 2.39 19.83 2.65 21 8
Cs - - - - 257 0.23 3 0
Cu 548 2.40 4.80 7.20 51.36 3.32 37 2
Eu - - - - 1.33 0.10 4 1
Ga 25 1.23 2.46 3.70 17.90 1.22 23 5
Hf - - - - 2.84 0.13 6 2
Hg 1.77 0.1299 0.2598 0.3897 3.20 1.04 4 0
La - - - - 16.55 1.74 9 1
Lu - - - - 0.44 0.07 2 0

Mo 3.84 0.2508 0.5017 0.7525 1.06 0.23 2 0
Nb - - - - 4.34 0.16 14 5
Nd - - - - 14.50 2.84 3 0



= — -

© S g 9 5 S o % i
g 2% s goc £ 3
0 S 9 Target value of standard 55 588 © 6
£z £ deviation, sA cB 258 3
< 5a S0 028 E =
<9 s s5=° 3 §
2 O @) < Zz

k=0.5 k=1.0 k=15
[mg/kg]

Ni 8.94 0.5142 1.03 1.54 8.29 1.06 9 3
P 123 4.77 9.54 14.31 99.36 1171 15 8
Pb 185 0.9538 191 2.86 15.70 0.79 271 7
Rb 16 0.8431 1.69 2.53 16.41 0.66 36 8
S 83.5 3.43 6.86 10.29 152.93 35.81 9 1
Sb 0.6 0.0518 0.1037 0.1555 0.30 0.02 1 0
Sc - - - - 16.89 0.30 9 3
Sm - - - - 3.32 1.29 3 0
Sn 11 0.6133 1.23 1.84 8.02 6.53 2 0
Sr 150 5.64 11.29 16.93 136.61 3.89 42 6
Ta - - - - 0.41 0.17 3 1
Tb - - - - 0.72 0.08 1 0
Th - - - - 6.42 0.59 16 O
Ti - - - - 441825 1629 40 1
U - - - - 1.52 0.30 7 1
\ - - - - 149.63 10.58 25 0
W - - - - 1.60 0.30 1 0
Y 31 1.48 2.96 4.44 27.71 200 23 4
Yb - - - - 1.97 0.40 3 0
Zn  66.2 2.82 5.63 8.45 61.58 236 41 6
Zr 135 5.16 10.32 15.48 134.53 7.89 30 3

10
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FIG. 2. Correlation beveen assigneda, and consensus values of analy¥s,

! Solid red squares correspond to the elements the assigned values of which were known with high degree of
accuracyHollow black circles correspondto the elements the assigned values of which can be considered as
indicative/informative onlyThe uncertaities of the assigned values were calculated accordingto Eqn. (R) with

= 1. The uncertainties of the consensus values were calculated according to Eqn. (20), except fortheresults r
ported by a single laboratory, in such a case the labgrdtimate of the uncertainty was shownin the plot.
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Table 3 lists the values of the- andu-scores forall submitted resultsin brackets next to the

element symbol the assigned values of element concentration and the target standard
deviation fork = 1 are shownThe z- andu-scores wereaktulated forthe three different fit

for-purpose ranges, as defindgt Eqn. (2). The results rejected by the outliers rejection
procedures were marked wiihoi n Arhael yiit e concentrationd col ur

Table 4shows the combinedz-scoresfor the three different fifor-purpose rangeshe RSZ
and SSZas defined inEgns. (6) and (7)for the participating laboratoriesThe analytes
without assigned values were not considered

Figs. 335 and 36-58 presentthe distritutions of the proficiencyest resultsin Figs 335 the
individual results are marked with filed circles. The dotted lines show the range of the
accepted results (these results were used to calculate the consensus values). The outliers are
marked with arows. Also shown are the estimated parameters of the distribution (after outlier
rejection): mode, median, and the mean valker few elements,he result of density
distributions could only be used as indicators of the trends observed in the repaateldedat

to the limited number of resultgonly density distributions of analytes for which at least 5
results passed the outlier rejection tests are shoinhe populations of resultafter outlier
rejection,have passed a normality test (Kolmoge&mwrnov). Fig. 36-58 showthe bar chart
distributions of thez-scores 6r the analytes with at lea€h submittedresults The results are
sorted in ascendingrder versus laboratdtgchniquecode. The bar charts show the distance
between the reported andetlassigned values of the analyte. The submitted results and their
uncertainties are marked with filed squares accompanied by uncertainty bars. The horizontal
ines show the admissible levels eBeore, 3| < 2, for three different ranges defined by facto

k in Egn. (2):k = 0.5 (sold black line}, k = 1.0 (sold green linesandk = 1.5 (sold red

ines). The decision levelof satisfactory resurts|,z|<2, for different fitfor-purposetargets

havealsobeen marked.

For every participing laboratory its overall performance mesented in Fg 59105 The
plots presented in this figure relate all thescores andz-scores calculated for a given
laboratory The hollow symbols denote the values calculated for specifiorfpurpose leels

as defined in Egn. (2) with factér, namely:k = 0.5 (black triangles k = 1.0(green circle}
andk = 1.5(red squares The decision limitof unsatisfactory resultwere marked with black
ines (z > 3 u > 3.29. Theydivide the plot area inolur quadrants. Due to inequality (10) all
the pointsaccompanied by a laboratory estimate of the uncertfatitaiways below the line

u = |7. The smaller the laboratory eséite of the uncertainty thecloser the related poitd the

u = [z line. Points in the immediate proximity of the dashed diagonal line=(|z]) have
underestimated uncertainty valueEhe well performing laboratories would have more points
located in the loweleft quadrant of the plot. If there are many points located in the -upper
right quadrant it suggests that these results do not fall in tfieeddit-for-purpose targets
and that the | abarowat angeptavntgdes$bddomdt e.

Fig. 106 shows he partitioning of the results between different analytieahniques The
largest fraction of analysesas carried out with the energy dispersive spectrometrgreas
about15% with wavelength dispersive moddAA and PIXE/PIGE account for about 10% of
the total results.
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TABLE 3. SUMMARY

AND u-SCORES

OF THE REPORTED RESULTS AND THE CALAIATED z-

o
@ g & . =
> T
S 8 & & 3
> 9 O ° © z-scores u-scores
e T S @ e
9 c O o] n
o < [0 = )
Q 8 < &5 =
8 = E g
< x k=05 k=10 k=15 k=05 k=10 k=15
Al (100 + 2.83) [g/kg]
120 14 0.02 0.00 341 -70.70 -35.35 -2357 70.70 35.35 23.57
77 1.3 18 2.00 11.11 -57.98 -28.99 -19.33 33.48 23.67 17.48
136 1.0 46.95 1.54 3.29 -37.51 -18.76  -12.50 25.34 16.46 11.75
124 1.2 49.73 0.04 0.08 -35.55 -17.78 -11.85 35.54 17.77 11.85
65 1.3 51.35 4.56 8.88 -34.40 -17.20 -11.47 10.19 9.07 7.81
100 1.2 51.62 0.84 1.63 -34.21 -17.10 -11.40 29.38 16.39 11.18
73 1.2 56.87 5.30 9.33 -30.50 -15.25 -10.17 7.86 7.17 6.35
128 1.4 61.5 3.01 4.90 -27.23 -13.61 -9.08 11.56 9.31 7.40
116 1.4 70.18 3.59 5.12 -21.09 -10.54 -7.03 7.72 6.52 5.36
75 1.0 71.71 2.63 3.67 -20.00 -10.00 -6.67 9.48 7.33 5.67
53 20 80.6 6.50 8.06 -13.72 -6.86 -4.57 2.92 2.74 2.50
37 1.2 87.06 0.34 0.39 -9.15 -4.58 -3.05 8.89 4,54 3.04
76 20 91.67 0.43 0.47 -5.89 -2.95 -1.96 5.64 291 1.95
131 1.2 92.23 0.18 0.19 -550 -2.75 -1.83 5.45 2.74 1.83
127 1.3 95.76 5.48 5.72 -3.00 -1.50 -1.00 0.75 0.69 0.61
98 2.0 96 2.00 2.08 -2.83 -1.41 -0.94 1.63 1.15 0.85
85 1.3 96.58 4.57 473 -2.42 -1.21 -0.81 0.72 0.64 0.55
126 1.3 96.87 477 492 -2.21 -1.11 -0.74 0.63 0.56 0.49
113 2.0 101.74 0.08 0.07 1.23 0.62 0.41 1.23 0.62 0.41
74 2.0 103.16 0.00 0.00 2.24 1.12 0.75 2.24 1.12 0.75
115 2.0 106.1 2.20 2.07 4.31 2.16 1.44 2.33 1.70 1.28
78 1.0 106.67 0.67 0.62 471 2.36 1.57 4.27 2.29 1.55
133 45 107.8 3.20 2.97 5.52 2.76 1.84 2.23 1.83 1.47
69 1.1 115 14.80 12.87 10.61 5.30 3.54 1.01 1.00 0.97
119 1.0 122.19 12.89 10.55 15.69 7.85 5.23 1.71 1.68 1.64
132 1.0 152.98 0.20 0.13 37.46 18.73 12.49 37.09 18.68 12.47
63 1.0 761.39* 0.91 0.12 467.69 233.84 15590 393.30 222.4 152.43
Ca (15.4 * 0.58) [g/kg]
120 14 1.12* 0.01 1.13 -49.48 2474  -16.49 49.44 24.74 16.49
129 1.0 3.68* 0.24 6.41 -40.62 -20.31 -13.54 31.47 18.80 13.07
104 14 4.97* 0.04 0.71 -36.13 -18.06 -12.04 35.86 18.03 12.03
95 1.4 o* 0.60 6.67 -22.18 -11.09 -7.39 9.61 7.69 6.08
128 1.4 9.47* 0.55 5.78 -20.54 -10.27 -6.85 9.58 7.45 5.79
37 1.2 12.92 0.04 0.31 -8.59 -4.30 -2.86 8.51 4.29 2.86
89 1.3 13.02 0.35 2.67 -8.25 -4.12 -2.75 5.27 3.53 2.55
90 1.3 13.3 0.40 3.01 -7.28 -3.64 -2.43 4.26 2.99 2.20
73 1.2 13.4 0.06 0.45 -6.94 -3.47 -2.31 6.79 3.45 2.31
76 20 14 0.12 0.88 -4.85 -2.43 -1.62 4.46 2.37 1.60
135 1.0 14.33 0.94 6.53 -3.71 -1.86 -1.24 1.09 0.98 0.84
55 50 14.39 0.86 6.00 -3.49 -1.75 -1.16 1.11 0.97 0.82
61 5.0 14.7 1.80 12.24 -2.43 -1.21 -0.81 0.38 0.37 0.35
96 1.1 15.1 0.76 5.00 -1.04 -0.52 -0.35 0.37 0.32 0.26
63 1.0 15.27 0.23 1.51 -0.44 -0.22 -0.15 0.34 0.20 0.14
98 20 15.3 0.50 3.27 -0.35 -0.17 -0.12 0.17 0.13 0.10
116 14 15.41 0.36 2.33 0.05 0.02 0.02 0.03 0.02 0.01
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
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102 13 1556 2.18 1399 056 0.28 0.19 0.07 0.07 0.07
53 20 156 1.20 769  0.69 0.35 0.23 0.16 0.15 0.14
74 20 1572 0.00 000 112 0.56 0.37 1.12 0.56 0.37
85 13 15.82 0.57 360  1.46 0.73 0.49 0.66 0.52 0.41
113 20 1586 0.03 021 160 0.80 0.53 1.59 0.80 0.53
115 20 159 1.20 755 173 0.87 0.58 0.41 0.38 0.34
124 12 1591 0.02 013 176 0.88 0.59 1.76 0.88 0.59
136 1.0 1596 0.33 208 195 0.98 0.65 1.28 0.85 0.61
56 1.3  16.27 0.80 492  3.03 1.51 1.01 1.03 0.89 0.74
71 11 163 1.80 11.04 312 1.56 1.04 0.49 0.48 0.45
133 45 16.34 0.82 502  3.26 1.63 1.09 1.08 0.94 0.79
65 13 1637 1.45 887  3.36 1.68 1.12 0.66 0.62 0.57
77 13 167 1.20 719 450 2.25 1.50 1.05 0.98 0.88
72 14 1713 0.83 482  6.00 3.00 2.00 1.98 1.72 1.45
127 13 17.24 3.62 20.98  6.36 3.18 2.12 0.51 0.50 0.49
69 11 178 2.28 1281 832 4.16 2.77 1.04 1.02 0.98
126 13 179 0.89 495 868 4.34 2.89 2.68 2.37 2.02
24 11 1811 0.83 458  9.38 4.69 3.13 3.08 2.68 2.26
100 1.0 183 0.25 1.37 1005 5.02 3.35 7.60 461 322
119 1.0 18.44 1.11 600 1052 526 351 2.65 2.43 2.16
75 1.0 18.83 0.12 061 1189 5095 396 1105 583 3.93
78 10 193 0.04 020 1351  6.76 450 1340 @ 6.74 450
131 12 24.14* 0.02 008 3030 1515 10.10 3024 1514 10.10
100 1.2  405* 3.40 839 8696 4348 2899  7.36 7.28 7.16
Fe (53.8 £ 1.67) [g/kg]

36 1.0 5* 0.01 020 -5843 -2921 -1948 5842 2921  19.48
120 14  5.28* 0.01 027 5810 -29.05 -19.37 5809 29.05 19.37
95 14  31* 2.00 6.45 -27.30 -1365 -910 1052 875 7.11
104 14  34.39* 0.19 056 -2324 -1162 -7.75 2264 1154  7.72
100 1.2 4288 0.29 068 -1307 -653 -436 1233 644 4.33
90 13 465 0.40 086 -874  -437 291 7.88 4.25 2.88
134 50 47 3.00 638 -814 -407 -271 2.18 1.98 1.74
96 11 471 2.36 500 -802 -401 -267 2.68 2.32 1.95
116 14  47.38 0.93 1.96 -768 -384 -256 5.14 3.36 2.40
76 2.0 4813 0.09 019 -678 -339 226 6.74 3.39 2.26
133 45 4818 2.40 498 673 -336 224 221 1.92 1.62
135 1.0 4875 0.83 1.70 605 -3.02 -2.02 429 2.71 1.91
55 50 50.63 0.32 063 -380 -1.90 -1.27 355 1.86 1.26
53 20 513 4.10 799 299 -150 -1.00  0.60 0.56 0.52
92 14 5141 0.03 007 -286 -143 095 286 1.43 0.95
37 12 5198 0.32 062 -218 -1.09 -0.73 2.03 1.07 0.72
61 5.0 52 0.50 096 -216 -1.08 -0.72 1.85 1.03 0.70
89 13 5204 1.33 256 -211  -1.05 -0.70 1.12 0.82 0.62
127 13 5206 4.34 834 -208 -1.04 -0.69 0.39 0.37 0.35
72 14 5215 0.46 089 -1.97 -099 -0.66 1.73 0.95 0.65
98 20 524 0.90 1.72 -168 084 -056 1.14 0.74 0.53
79 11 5242 2.38 455 -165 -082 055 055 0.47 0.40
63 1.0 5283 0.45 085 -1.16 -058  -0.39 1.02 0.56 0.38
69 11 529 5.18 979 -1.08 -054 -0.36 0.17 0.17 0.16
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
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136 1.0 5291 0.28 052 -1.07 -054 -0.36 1.02 0.53 0.35
129 1.0 53.03 3.31 625 -092 046 -031 0.23 0.21 0.19
124 12 5332 0.03 006 -058 -029 -0.19 0.58 0.29 0.19
73 12 5382 0.10 0.19 003 0.01 0.01 0.02 0.01 0.01
74 2.0 53.88 0.00 0.00  0.09 0.05 0.03 0.09 0.05 0.03
56 13 55.04 2.70 491 148 0.74 0.49 0.44 0.39 0.34
101 1.0 551 0.70 127 156 0.78 0.52 1.19 0.72 0.50
113 20 5514 0.05 008 160 0.80 0.53 1.60 0.80 0.53
24 11 55.19 4.32 783 167 0.83 0.56 0.32 0.30 0.28
132 10 5598 0.04 007 261 1.31 0.87 261 1.31 0.87
65 1.3 56.42 6.39 11.33  3.13 157 1.04 0.41 0.40 0.3
126 1.3 56.88 2.84 499  3.69 1.84 1.23 1.04 0.94 0.81
102 13 57.27 7.09 12.37 4.16 2.08 1.39 0.49 0.48 0.46
71 11 5824 6.62 11.37 532 2.66 1.77 0.67 0.65 0.63
75 1.0 59.17 0.20 033  6.43 3.22 2.14 6.26 3.19 2.14
119 10 60.84 3.65 6.00 843 4.22 2.81 1.88 1.75 1.59
85 13 6148 0.48 078  9.19 4.60 3.06 7.98 4.42 3.01
77 13 632 4.20 665 1125 563 3.75 2.20 2.08 1.92
78 1.0 66.62 0.12 018 1535  7.68 5.12 1520  7.66 5.11
115 2.0  66.9 2.40 359 1568 7.84 5.23 5.16 4.48 3.78
128 1.4  82.04* 1.23 1.49 3382 1691 1127 1905 1363 1013
131 12 99.74* 0.06 006 5500 2750 1833 5487 2748 18.33
K (1.17 + 0.06) [g/kg]

120 1.4  0.05* 0.00 522 -3475 -17.38 -1158 3465 17.36  11.58
104 1.4 042 0.01 1.63 -23.05 -11.53 -7.68 2254 1146  7.67
95 14 057 0.06 1053 -1857 928  -6.19 8.80 6.80 5.26
78 10 084 0.05 629 -1027 514  -3.42 5.37 3.98 3.01
135 1.0 093 0.05 572 742 371  -247 3.85 2.87 2.17
128 14 096 0.11 11.94 653 -326  -2.18 1.77 1.60 1.41
126 13 098 0.05 499 595 297 -1.98 3.29 2.37 1.77
89 13 105 0.12 1096 -360 -1.80 -1.20 0.97 0.88 0.77
53 14  1.05 0.20 1898 -359 -1.79  -1.20 0.57 0.55 0.52
77 1.3 1.1 0.10 9.09 -217 -1.08 -0.72 0.67 0.59 0.50
73 12 1.13 0.02 183 -116 -058  -0.39 0.98 0.55 0.38
115 20 114 0.20 1754 093 -046 -031 0.15 0.14 0.13
55 50 116 0.22 1883 -033 -017 -011 0.05 0.05 0.04
65 1.3  1.18 0.09 750 046 0.23 0.15 0.16 0.14 0.11
8 1.3 119 0.03 252 062 0.31 0.21 0.45 0.28 0.20
133 45 1.2 0.06 502 077 0.39 0.26 0.37 0.28 0.22
63 10 125 0.08 6.00 248 1.24 0.83 0.98 0.81 0.65
76 20 127 0.06 484 299 1.50 1.00 1.39 1.08 0.84
37 12 1.27 0.02 1.88  3.24 1.62 1.08 261 1.52 1.05
75 1.0  1.33 0.08 6.33  4.89 2.44 1.63 1.76 1.49 1.23
127 1.3 143 0.21 14.78  8.05 4.03 2.68 1.22 1.18 1.12
101 1.0  1.46 0.09 6.16  8.97 4.49 2.99 3.03 2.62 2.19
113 2.0  1.49 0.01 067 1003 501 3.34 9.58 4.95 3.32
74 20 149 0.00 002 1003 501 3.34 10.03 501 3.34
116 1.4 151 0.03 225 1061 531 3.54 7.31 4.70 3.34
90 13 157 0.70 4459 1238  6.19 413 0.57 0.57 0.57
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69 1.1 1.75 0.23 13.03 17.95 8097 5.08 252 2.45 2.34
119 1.0  1.79 0.19 1057 1925  9.63 6.42 3.24 3.11 2.92
131 1.2 2.1 0.01 071 2871 1435 957 26.05 1398 946
72 14  3.94 0.31 793 8587 4293 28.@ 8.82 8.68 8.47
124 12  4.67* 0.03 054 10836 5418 3612 8571 5053  34.98
9% 11 7.01* 0.35 501 180.71 90.36 6024 1657 1636 16.04
100 1.2  20.4* 1.31 6.43 59508 297.54 198.36 14.66 1465 14.63
Mg (11.9 + 0.46) [g/kg]
100 1.2  0.09* 0.00 222 5094 -2547 -16.98 5094 2547 16.98
65 13 574 0.79 13.75 -2658 -13.29 -8.86 7.49 6.73 5.86
128 1.4  6.17 0.43 701 2472 -1236 -824 1168 9.04 7.00
37 12 828 0.07 082 -1561 -7.81 520 1498 7.72 5.18
132 1.0 10 0.06 060 -820 -410 -2.73 794 4.06 2.72
8 1.3 1057 0.30 284 574 287 -191 3.51 2.41 1.76
53 20 106 0.85 802 561 -280 -1.87 1.48 1.34 1.18
124 12 1207 0.04 032 073 0.37 0.24 0.72 0.36 0.24
76 20 122 0.16 131 1.29 0.65 0.43 1.07 0.61 0.42
113 2.0 12.89 0.04 032 426 2.13 1.42 4.20 2.12 1.42
98 2.0 131 0.50 382 518 2.59 1.73 2.18 1.76 1.40
115 2.0 1346 0.37 275  6.73 3.36 2.24 3.57 2.63 1.98
74 20 1381 0.00 000 824 4.12 2.75 8.24 412 2.75
126 13 1381 1.37 995 825 4.13 2.75 1.37 1.32 1.24
133 45 1393 2.10 15.08 8.76 4.38 2.92 0.96 0.94 0.92
127 13 1447 2.26 15.62 11.10 555 3.70 1.13 1.12 1.09
131 1.2 1465 0.24 161 1184 592 3.95 8.31 5.28 3.74
78 1.0 17.18 0.40 232 2277 1138 759 11.44  8.63 6.58
69 11 209 3.20 1531 3882 1941 1294 281 2.78 2.75
136 1.0 2401 2.70 1125 5225 2613 1742  4.47 4.42 4.34
119 10 49.88* 5.37 10.78 16381 8190 5460  7.06 7.04 7.01
Mn (1.48 + 0.08) [g/kg]

120 1.4  0.19* 0.00 160 -32.65 -16.33 -10.88 3255 1631 10.88
100 1.2  0.21* 0.01 429 -3219 -16.09 -10.73 31.38 1599  10.70
104 14 071 0.01 081 -1948 -974 649 1928 972 6.49
95 14 0.8 0.10 1250 -17.23 -862 -574 6.33 5.34 4.39
79 11 086 0.04 497 -1571 -786 524 1065 691 4.93
63 10 094 0.04 372 -1366 683 -455 1022 6.24 4.37
136 1.0 1 0.05 457 -1212 -6.06  -4.04 7.92 5.24 3.77
9% 1.1 1.01 0.05 505 -11.91 -596  -3.97 7.29 5.00 3.65
90 13  1.03 0.15 14.49 -11.28 564 -3.76 2.87 2.63 2.33
76 20 117 0.02 158 -794  -397 -2.65 7.19 3.87 2.62
133 45 126 025 19.76 545 272  -1.82 0.85 0.82 0.78
78 10 129 0.03 236 -493 -246  -164 301 2.30 1.59
119 1.0 1.32 0.08 601 -393 -1.97 -131 1.75 1.38 1.09
73 1.2 1.34 0.01 1.09 -357 -1.79  -1.19 3.35 1.76 1.18
37 1.2 1.35 0.04 301 -324 -162 -108 2.25 1.44 1.02
127 1.3 137 0.05 353 286 -143  -095 1.81 1.22 0.88
3 10 137 0.02 131 -274 -137 -091 2.49 1.33 0.90
65 1.3  1.38 0.13 910 -241 -1.20 -0.80 0.72 0.64 0.55
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116 14  1.39 0.03 224 238 -119 -0.79 1.87 1.11 0.77
92 14 1.4 0.00 022 -190 -095 -0.63 1.90 0.95 0.63
55 50 141 0.01 053 -173 087 -058 1.70 0.86 0.58
75 1.0 144 0.05 326 -1.01 -051 -034 065 0.44 0.31
102 1.3 145 0.19 1334 -085 -043 -0.28 0.17 0.16 0.15
56 1.3 145 0.07 484 084  -042  -0.28 0.41 0.31 0.24
71 11 145 0.18 1241 -076 038 -025 0.16 0.15 0.14
53 2.0 145 0.25 1724 -076 038 -025  0.12 0.11 0.11
113 20 145 0.01 062 -073 -037 -024 072 0.37 0.24
98 20 149 0.04 268 025 0.13 0.08 0.18 0.11 0.08
124 12 149 0.00 013 037 0.19 0.12 0.37 0.18 0.12
101 1.0 15 0.02 133 051 0.25 0.17 0.45 0.25 0.17
89 13 152 0.04 263 097 0.49 0.32 0.68 0.43 0.31
77 13 154 0.10 6.49 152 0.76 0.51 0.56 0.47 0.39
74 20 161 0.00 000 332 1.66 1.11 3.32 1.66 1.11
126 13 162 008 501 345 1.73 1.15 151 1.21 0.95
69 11 162 0.17 1049 355 1.77 1.18 0.80 0.75 0.68
85 13 171 0.08 462  5.80 2.90 1.93 2.59 2.05 1.61
72 14 172 0.15 858  6.21 3.10 2.07 1.60 1.46 1.29
24 11 189 0.25 1294 1047 523 3.49 1.66 1.60 1.52
131 1.2 2.1 0.01 032 1570 7.85 523 1548  7.82 5.22
115 20 219 0.08 378 1812  9.06 6.04 7.78 6.24 4.95
129 10 2.92* 0.19 656 3640 1820 1213  7.36 6.94 6.39
128 14  3.73* 0.25 673 5710 2855 19.03  8.86 8.56 8.11
Na (1.5 + 0.08) [g/kg]
115 20  0.99 0.13 13.13 -12.78 639  -4.26 3.75 3.34 2.89
113 20 111 0.02 1.99 982 491 -327 8.60 473 3.22
76 20 1.3 0.13 1005 -501 -251  -1.67 1.46 1.31 1.13
98 20 1.4 0.07 500 -251  -125 -0.84 1.24 0.94 0.72
78 10 144 0.05 365 -1.38  -0.69 -046 0.83 0.58 0.42
53 20 15 0.20 13.33  0.00 0.00 0.00 0.00 0.00 0.00
55 50 171 0.01 040 5.8 2.59 1.73 5.10 2.58 1.72
61 50 178 0.07 381 712 3.56 2.37 3.60 2.71 2.06
133 45 178 0.25 1401 714 357 2.38 1.13 1.09 1.03
124 12 202 0.10 496 1297  6.49 4.32 4.81 4.05 3.32
128 14 238 0.26 1092 2210 11.05  7.37 3.35 3.24 3.08
65 13  2.93* 0.37 1244 3591 1795 11.97 3.90 3.84 3.73
132 1.0  3.42* 0.13 380 4817 2409 1606 1414 1260 10.88
127 13  4.45* 1.22 2733 7395 3697 2465 242 2.42 2.41
85 13 16.84* 1.04 6.15 384.36 192.18 12812 1480 1476 1471
Si (261 + 5.11) [g/kg]

120 14  0.08* 0.00 222 -102.15 -51.07 -3405 10215 51.07 34.05
136 1.0 98.97* 2.16 218 -6343 -31.72 -21.14 4847 2922 2035

116 14 173.82* 3.49 200 -3413 -17.06 -11.38 20.18 14.10 10.36
100 1.2 182.34* 3.33 183 -3080 -1540 -10.27 1875 12.90 9.42
75 1.0 209.42 241 115 -2019 -1010 -6.73 14.68 9.13 6.42
53 20 213 17.00 798 -1879 -9.40 -6.26 2.79 2.70 2.57
63 10 2445 5.05 2.07 -6.46 -3.23 -2.15 2.92 2.30 1.80
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73 12 24684 2.49 101 554 277 -18 397 249 176
65 1.3 24856 1423 573 487 244 -162 08 082 077
126 13 24888 1244 500 475 237 -158 095 090  0.83
98 20 252 300 119 352 -176 -117 228 152 109
37 12 26123 193 074 009 004 003 007 004 003
113 20 26145 014 005 018 009 006 018 009 006
124 12 26231 010 004 051 026 017 051 026 017
115 20 2646 800 302 141 070 047 043 038 032
74 20 264.64 000 000 143 071 048 143 071 048
69 11 272 3490 1283 431 215 144 031 031 031
132 10 2746 020 007 532 266 177 531 266 177
133 45 2807 980 349 771 38 257 195 178 158
78 10 28311 182 064 866 433 289 705 408 281
127 13 28571 3210 1124 967 484 322 077 076 075
131 12  289.65 042 015 1122 561 374 1107 559 373
76 20  295.67 088 030 1357 679 452 1284 669  4.49
77 13 296 21.00 709 1370 68 457 165 162 157
119 1.0 31401 3309 1054 2075 1038 692 160 158 156
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES

Z-Scores U-Scores

Laboratory code
Technique code
Analyte concenttion
Standard dev.
Relative std. dev., [%]

k=05 k=10 k=15 k=05 k=10 k=15

Ag [mg/kg]

37 12 2.606 1.32 50.69 - - - - - -
126 13 4.434 1.44 32.50 - - - - - -
72 14 75315* 6691.00 8.88 - - - - - -

As (4.62 £0.59) [mg/kg]

124 1.2 13 010 769 -1131 566 -377 1071 558  3.75
132 1.0 1.65 030 1818 -1012 -506 -337 708 451 3.9
72 14 1.68 2.80 1676'6 1002 501 334 104 103 100
120 14 233 019 815 -780 -390 260 655 371 254
116 14 37 070 1892 -313 -157 -104 121 101 082
65 13 41 060 1463 -177 089 -059 078 062 049
126 13 4213 033 790 -139 069 -046 092 060 043
56 13 48 030 625 061 031 020 043 027 019
61 50 517 017 329 187 094 062 162 090 061
55 50 5204 016 301 206 103 069 181 099 068
125 2.0 5.43 039 748 276 138 092 166 115 084
75 14 5.51 050 907 303 152 101 154 115  0.88
85 13 5.75 086 1496 385 193 128 124 109 092
74 20 6 102 1708 470 235 157 129 117  1.02
136 10  7.637 260 3398 1028 514 343 116 113 110
104 14 9877 021 213 1791 896 597 1457 843 581
133 45 12+ 240 2000 2514 1257 838 305 209  2.89
13 20 18+ 100 556 4559 2279 1520 1284 1154 1004
Ba (431 +£27.67)[mg/kg]
116 14 164 2900 17.68 -1930 -965 -643 831 666 527
63 10 206 1200 583 -1626 -813 -542 1229 746 521
76 20 350 9837 2811 -585 293 -1.95 082 079 076
124 12 353 600 170 -564 282 -188 517 275 186
69 11 368 3600 978 -455 228 -152 163 139 115

85 13 383.93 7.29 190 -3.40 -1.70 -1.13 3.01 1.64 112
126 13 391.331 19.95 510 -2.87 -1.43 -0.96 1.63 1.16 0.86

71 11 394 19.00 482  -2.67 -1.34 -0.89 1.57 1.10 0.81
61 5.0 398 45.00 11.31  -2.39 -1.19 -0.80 0.70 0.62 0.54
113 20 407 17.00 418 -1.73 -0.87 -0.58 1.09 0.74 0.54
56 13 433 20.00 4.62 0.14 0.07 0.05 0.08 0.06 0.04
37 12 435.458 25.22 5.79 0.32 0.16 0.11 0.15 0.12 0.09
74 20 444 16.48 3.71 0.94 0.47 0.31 0.60 0.40 0.29

132 10 450.675 9.80 2.17 142 0.71 0.47 1.16 0.67 0.46
102 13 513.367 74.00 1441 595 2.98 1.98 1.09 1.04 0.97
65 13 525 43.00 8.19 6.79 3.40 2.26 2.08 1.84 1.57
127 13 588 26.00 442  11.35 5.67 3.78 5.33 4.13 3.21
78 1.0 669.44 16.42 245 1723 8.62 5.74 11.10 7.41 5.34
75 14 687.45 8.72 127 1854 9.27 6.18 15.68 8.84 6.05
136 10 858.88* 32.39 3.77 3093 1546 1031 12.15 10.04 8.13
115 2.0 1475* 40.00 271 7546 37.73 2515 24.67 21.46 18.11
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
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Bi [mg/kg]
131 1.2 2.922 0.43 14.68 - - - - - -
Br (0.925+0.15) [mg/kg]
37 1.2 0.983 0.24 2452  0.77 0.39 0.26 0.23 0.20 0.18
55 5.0 1.227 0.19 1532 4.03 2.02 1.34 1.49 1.26 1.03
65 13 29 0.70 2414  26.38 13.19 8.79 281 2.76 2.69
136 1.0 5.21 0.26 4.99 57.24 28.62 19.08 15.84 14.28 12.47
129 1.0 6.04 141 23.34 6833 3416 2278 3.62 3.61 3.58
C [mg/kg]
113 2.0 23668 268.00 1.13 - - - - - -
Cd (0.425+0.08) [mg/kg]
132 1.0 1.15 0.70 60.87 18.75 9.38 6.25 1.03 1.03 1.02
Ce [mg/kg]
69 11 28.5 3.00 10.53 - - - - - -
134 50 29.3 4.90 16.72 - - - - - -
132 1.0 31.375 6.20 19.76 - - - - - -
71 1.1 35 3.00 8.57 - - - - - -
55 5.0 35.782 1.18 3.30 - - - - - -
61 5.0 39.15 0.48 1.23 - - - - - -
65 13 79* 8.90 11.27 - - - - - -
Cl [mg/kg]
120 14 8.41 112 13.32 - - - - - -
132 1.0 33.75 0.20 0.59 - - - - - -
75 1.0 115 43.00 37.39 - - - - - -
116 14 117 22.00 18.80 - - - - - -
131 1.2 191.51 5.48 2.86 - - - - - -
63 1.0 629* 125.00 19.87 - - - - - -
104 14 4171665 38.93 0.93 - - - - - -
Co(17.3+1.80) [mg/kg]
124 1.2 5.7 0.70 1228 -12.87 -6.44 -4.29 10.17 6.00 4.15
127 1.3 10.1 1.30 12.87 -7.99 -4.00 -2.66 4.55 3.24 2.40
132 1.0 12.625 2.10 16.63 -5.19 -2.59 -1.73 2.05 1.69 1.37
63 1.0 13.75 0.85 6.18 -3.94 -1.97 -1.31 2.87 1.78 1.25
126 1.3 14.412 222 1538 -3.21 -1.60 -1.07 121 1.01 0.83
65 1.3 16.7 2.36 1413 -0.67 -0.33 -0.22 0.24 0.20 0.17
9% 20 16.9 060 355 -044 022 -015 037 021 014
55 5.0 17.506 0.23 1.30 0.23 0.11 0.08 0.22 011 0.08
61 5.0 17.92 0.38 2.12 0.69 0.34 0.23 0.63 0.34 0.23
125 2.0 18.26 141 1.72 1.07 0.53 0.36 0.57 0.42 0.31
101 1.0 22 3.00 13.64 522 261 1.74 150 1.34 1.16
85 13 22.76 0.36 1.58 6.06 3.03 2.02 5.63 297 2.00
74 2.0 23 2.80 1217 6.33 3.16 2.11 1.94 171 146
79 11 27.866 1.33 4.75 11.73 5.86 3.91 6.59 4.72 3.51
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES
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89 13 160.748* 756 470 15921 79.61 53.07 1883 1845 17.86

Cr(15+£1.60) [mg/kg]

98 20 8.28 052 628 -842 421 -281 705 400 274
134 50 10.9 150 1376 -514 257 -171 = 241 1.87 145
61 50 12.4 120 968 -326 -163 -1.09 180 130 097
75 14 13.73 240 1748 -159 080 053 050 044 037

55 5.0 13.976 4.10 2934 -1.28 -0.64 -0.43 0.25 0.23 0.22
126 1.3 14.412 2.22 1538 -0.74 -0.37 -0.25 0.25 0.22 0.18

125 20 16.1 0.8 5.78 1.38 0.69 0.46 0.90 0.60 0.43
104 14 19.355 1.39 717 5.46 2.73 1.82 2.72 2.06 157
101 1.0 21 7.00 3333 752 3.76 251 0.85 0.84 0.81
65 13 224 2.48 11.07 9.27 4.64 3.09 2.84 251 2.15
127 1.3 329 3.30 10.03 2243 1121 7.48 5.27 4.88 4.39
129 1.0 35.28 1116 3163 2541 12.70 8.47 181 1.80 1.78
63 1.0 37 4.00 1081 2756  13.78 9.19 5.39 511 4.72
71 11 76* 10.00 1316 76.43 38.21 2548 6.08 6.02 5.93
78 1.0 85.64* 0.83 097 8850 4425 2950 61.35 39.26  27.87
100 1.2 102* 8.00 7.84 109.00 5450 36.33 10.82 10.66  10.42
136 1.0 114.768* 1470 1281 12500 6250 4167 6.78 6.75 6.70
69 11 151* 56.00 37.09 17039 8520 56.80 243 243 243
124 1.2 196.2* 2.00 1.02 227.02 11351 75.67 84.15 70.81 58.08
96 11 314* 16.00 510 374.61 187.31 12487 18.66 18.60  18.48
119 1.0  18436.5* 1108.64 6.01 23079 11539 7693.33 16.62 16.62  16.62
Cs [mg/kg]

55 5.0 2.236 0.17 7.42 - - - - - -

61 5.0 2.46 0.14 5.69 - - - - - -

134 5.0 3 0.10 3.33 - - - - - -

Cu (54.8 + 4.80) [mg/kg]

96 11 9 0.50 556 -19.09 -9.54 -6.36 18.69 9.49 6.35
124 12 175 0.20 114 -1555 -7.77 -5.18 15.49 7.77 5.18
90 13 20 4.00 20.00 -1450 -7.25 -4.83 7.46 5.57 4.23
63 1.0 21.2 2.40 11.32 -14.00 -7.00 -4.67 9.90 6.26 4.43

79 11 30.064 1.93 6.43 -10.31 -5.15 3.4 8.03 4.78 3.32
104 14 32.864 0.49 149 -9.14 -4.57 -3.05 8.96 4.55 3.04
73 12 33.328 1.66 499 895 -4.47 -2.98 7.36 4.23 291

95 14 35 4.00 1143 -825 -4.13 -2.75 4.24 3.17 2.40
55 13 37.404 0.53 141 -7.25 -3.63 -2.42 7.08 3.60 241
65 13 39.8 3.26 819 -6.25 -3.13 -2.08 3.71 2.59 1.90
74 20 42 10.01 23.83 -533 -2.67 -1.78 124 115 1.04
116 14 49 1.20 245 242 -1.21 -0.81 2.16 117 0.79
78 1.0 49.14 1.50 3.05 -236 -1.18 -0.79 2.00 113 0.77
92 14 49.7 0.34 0.68 -2.13 -1.06 -0.71 2.10 1.06 0.71
98 2.0 511 1.80 352 -154 -0.77 -0.51 1.23 0.72 0.50
135 1.0 51.934 2.65 510 -1.19 -0.60 -0.40 0.80 0.52 0.37
56 13 52 2.50 481 -117 -0.58 -0.39 0.81 0.52 0.37

126 13 52.104 2.22 425 -112 -0.56 -0.37 0.83 051 0.36
102 13 52.126 10.00 1918 -1.11 -0.56 -0.37 0.26 0.24 0.22
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
z- AND u-SCORES
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37 12 53.068 155 293 072 -036 -0.24 0.61 0.34 0.24
132 1.0 54.125 0.90 1.66 028 -014  -0.09 0.26 0.14 0.09
24 11 55 4.00 727 008 004 0.03 0.04 0.03 0.02
85 1.3 55.36 0.39 070 023 012 0.08 0.23 0.12 0.08
113 20 60 1.00 1.67 217 1.08 0.72 2.00 1.06 0.72
72 14 60 9.00 1500 217 1.08 0.72 0.56 0.51 0.45
127 13 60.9 4.00 657 254 1.27 0.85 1.31 0.98 0.74
76 20 61 451 739 258 1.29 0.86 1.21 0.94 0.73
36 1.0 65 1.00 154 425 2.13 142 3.92 2.08 1.40
101 1.0 70 20.00 2857 6.34 317 211 0.75 0.74 0.72
89 1.3 70.476 2.26 321 653 3.27 2.18 476 2.96 2.08
133 45 71.4 5.00 700 6.92 3.46 2.31 2.99 2.40 1.89
129 1.0 72.75 3.32 456 748 374 2.49 4.38 3.08 2.26
75 14 77.15 0.80 104 932 466 3.11 8.84 459 3.09
69 1.1 84 1340 1595 1217  6.08 4.06 2.14 2.05 1.92
77 13 102 7.80 765 1967 9.84 6.56 5.78 5.15 4.45
131 12  123.59* 1.56 1.26 2867 1434 956 2404 1363 934
128 1.4 137* 8.12 593 3426 1713 1142 971 8.72 758
Eu [mg/kg]
55 5.0 1.157 012  10.63 . . . - - .
61 50 1.341 0.03 2.39 - - - - - -
134 50 15 0.10 6.67 - - - - - -
131 12  760.12¢ 1406  1.85 - - - - - -
Ga (25 +2.46) [mg/kq]

95 14 9 200 2222 -1299 649 -4.33 6.81 5.04 3.81
55 5.0 11.741 1.13 9.67 -10.76 -538  -359 7.92 4.89 3.43
3 1.0 13 1.00 769 974 -487 -325 7.56 451 3.13
74 20 14 218 1557 -893  -446  -2.98 4.39 3.34 2.56
65 1.3 14.2 160 11.27 -877 -438 292 5.35 3.68 2.68
116 1.4 14.2 0.30 211 877 -438 292 8.2 435 2.91
78 1.0 16.28 0.43 264 -708 -354 -2.36 6.68 3.49 2.34
75 14 17.63 0.70 397 598 -299 -1.99 5.20 2.88 1.96
126 1.3 17.737 1.11 625 -590 -295 -1.97 4.38 2.69 1.88
72 14 18 200 1111 -568 284  -1.89 2.98 2.21 1.67
125 20 18.069 1.03 570 -563 -281  -1.88 4.32 2.60 1.81
37 12 18.443 0.42 227 532 266 -177 5.04 2.62 1.76
56 1.3 20 1.00 500 -406 -203 -135 3.15 1.88 1.31
113 20 20 1.00 500 -406 -203 -135 3.15 1.88 1.31
9 13 22 6.00 2727 244 122 -081 0.49 0.46 0.43
132 1.0 22.3 0.50 224 219 -110 -0.73 2.03 1.07 0.72
69 1.1 24 560 2333 -081 041 -0.27 0.17 0.16 0.15
131 1.2 31.54 0.61 1.94 531 2.65 1.77 475 2.58 1.75
77 13 32+ 3.10 969 568 2.84 1.89 2.10 1.77 1.45
89 13  37.279* 1.27 341 997 4.98 3.32 6.94 4.43 3.14
128 1.4 41* 592 1444 1299  6.49 4.33 2.65 2.50 2.29
104 14  49.885* 0.58 116 2020 1010 6.73 1828  9.83 6.65
136 1.0 64.43* 3.64 565 3201 1600 1067 1026 897 7.60
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES
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Hf [mg/kg]
126 13 0.776* 0.11 14.30 - - - - - -
134 5.0 25 0.20 8.00 - - - - - -
55 5.0 2.806 0.21 7.45 - - - - - -
132 1.0 2.925 0.30 10.26 - - - - - -
61 5.0 3.12 0.13 4.17 - - - - - -
75 14 43.99* 0.80 1.82 - - - - - -
Hg (1.77 £0.26) [mg/kg]
37 1.2 0.595 0.09 1445 -9.04 -4.52 -3.01 7.54 4.9 2.94
132 1.0 2.725 0.30 11.01  7.35 3.68 2.45 2.92 241 1.94
126 13 3.991 0.33 8.34 17.10 8.55 5.70 6.21 5.26 4.33
131 1.2 5.489 0.47 856  28.63 14.31 9.54 7.63 6.93 6.09
La [mg/kg]
69 11 8.97 1.30 14.49 - - - - - -
134 5.0 10.9 210 19.27 - - - - - -
71 11 15 2.00 13.33 - - - - - -
75 14 16.43 7.41 45.10 - - - - - -
55 5.0 16.822 0.27 1.61 - - - - - -
61 5.0 19.46 0.12 0.62 - - - - - -
125 2.0 22.19 210 9.46 - - - - - -
98 20 22.6 2.50 11.06 - - - - - -
77 13 61.8* 5.70 9.22 - - - - - -
Lu [mg/kg]
55 5.0 0.388 0.05 12.11 - - - - - -
61 5.0 0.486 0.03 514 - - - - - -
Mo (3.84 +0.50) [mg/kg]
63 1.0 0.9 0.20 2222 -11.72 -5.86 -3.91 9.16 5.44 3.78
132 1.0 1.225 0.30 2449 -1043 521 -3.48 6.69 4.47 3.23
Nb [mg/kg]
65 13 2.2* 0.30 13.64 - - - - - -
132 1.0 3.625 0.50 13.79 - - - - - -
126 13 3.88 0.44 11.42 - - - - - -
74 20 4 3.99 99.75 - - - - - -
124 12 41 0.30 7.32 - - - - - -
95 14 4.3 0.50 11.63 - - - - - -
63 1.0 4.6 0.80 17.39 - - - - - -
69 11 4.7 1.00 21.38 - - - - - -
98 20 4.88 0.13 2.66 - - - - - -
96 11 5 0.30 6.00 - - - - - -
71 11 6* 1.30 21.67 - - - - - -
131 12 7.68* 0.29 3.78 - - - - - -
113 20 10* 1.00 10.00 - - - - - -
36 1.0 14* 1.00 7.14 - - - - - -
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
z- AND u-SCORES
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Nd [mg/kg]
134 50 10.5 140 1333 - - - - - -
69 1.1 13 1.80 1385 - - - - - -
71 11 20 6.00  30.00 - - - - - -
Ni (8.94 £1.03) [mg/kg]
37 12 5.232 112 2135 -721  -361  -2.40 3.02 2.44 1.95
98 20 5.36 0.34 634 -696 -348 -2.32 5.81 3.30 2.27
65 1.3 7.7 0.60 779 241 121 -0.80 1.57 1.04 0.75
78 1.0 10.01 1.00 999 208 1.04 0.69 0.95 0.75 0.58
126 1.3 10.088 0.55 549 223 1.12 0.74 1.52 0.98 0.70
75 14 11.32 0.70 6.18 463 231 1.54 2.74 1.91 1.40
132 1.0  24.425* 0.70 287 3011 1506 1004 17.83 1245 914
79 11 68.32* 3.94 577 11547 57.74 3849 1494 1458 14.03
104 14 711.234*  0.35 0.05 1365 682.85 45524 1130.03 646.64 444.02
P (123 + 9.54) [mg/kg]
37 12 69.448 0.63 091 -11.23 562 -374 1113 560 3.74
115 20 70.5 6.60 936 -11.01 -550 -367 6.45 453 3.33
53 1.4 78 1500 1923 944 472  -3.15 2.86 2.53 2.17
76 20 96.5 1581 1638 -556 -278  -1.85 1.60 1.44 1.24
113 20 112 2.00 1.79 231 -115  -0.77 2.13 1.13 0.76
74 20 113 0.00 000 -210 -1.05 -0.70 2.10 1.05 0.70
126 1.3  156.089 7.87 504 694 347 2.31 3.60 2.68 2.03
132 10  217.15¢ 3.00 1.38 19.74  9.87 6.58 16,71 942 6.44
63 1.0 289* 2500 865 3481 1741 1160  6.52 6.20 5.76
78 1.0  38811* 5.50 142 5560 27.80 1853 3642 2408 17.30
100 1.2 447% 1200 268 6795 3397 2265 2509 2114 17.35
77 13 1200* 100.00 833 22586 11293 7529 10.76 10.72  10.66
124 1.2  1551.3* 13.00 084 29953 149.77 99.84 103.15 8859  73.89
131 12 218719 1031 047 43289 21644 14430 181.69 146.96 117.05
75 1.0 3299+ 211.00 640 666.05 33302 22202 1505 1504 15.02
Pb (18.5+1.91) [mg/kg]

124 1.2 8.4 0.20 238 -1059 -529 353 1036 527 3.52
63 1.0 10.9 130 1193 797 -398  -2.66 471 3.29 2.42
65 1.3 11.3 130 1150 -755 377 252 4.47 312 2.29
95 14 14 1.00 714 472 236  -157 3.26 2.09 1.48
55 1.3 14.113 0.37 259 -460 -230 -1.53 4.29 2.26 1.52
98 20 14.3 0.50 350 -440 -220 @ -147 3.90 2.13 1.45
56 1.3 14.4 0.70 486 -430 -215  -1.43 3.47 2.02 1.39
37 12 14.843 0.06 038 -38 -1.92 -128 3.83 1.92 1.28
01 1.0 15 300 2000 -367 -1.83 -1.22 1.11 0.98 0.84
79 11 15.36 439 2858 -329 -1.65 -1.10 0.70 0.66 0.60
78 10 15.77 0.27 171 286 -143  -0.95 2.75 1.42 0.95
85 1.3 15.91 0.58 365 -272 -1.36 -091 2.32 1.30 0.89
126 1.3 16.075 0.78 483 254 -127  -0.85 1.97 1.18 0.82
125 20 16.08 0.75 466 -254 -1.27  -0.85 1.99 1.18 0.82
89 13 17.633 1.00 565 -091 -045 -0.30 0.63 0.40 0.29
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES

Z-Scores U-SCores

Laboratory code
Technigue code
Standard dev.
Relative std. dev., [%]

k=05 k=10 k=15 k=05 k=10 k=15

Analyte concenttion

102 1.3 17.716 3.00 1693 -0.82 -0.41 -0.27 0.25 0.22 0.19
132 10 18.275 0.50 274 024 -0.12 -0.08 0.21 0.1 0.08

116 1.4 19 150 7.89 052 026 017 028 021 015
100 1.2 20 3000 1500 157 079 052 005 005 005
9% 11 25 130 520 681 341 227 403 28 207
69 1.1 27.8* 620 2230 975 48 325 148 143 136
75 14 2866 080 279 1065 533 355 816 491 342
127 13 30.7* 590 1922 1279 640 426 204 197 186
136 1.0  34.56* 104 301 1684 842 561 1138 739 527
24 11 49* 400 816 3198 1599 10.66 7.42 688  6.20
131 12 73.667* 049 066 57.84 2892 1928 5151 2802 19.01
128 14 145+ 1032 712 13263 6631 4421 1221 1205 1181
Rb (16 +1.69) [mg/kg]
120 14 1.47* 014 952 -17.23 -862 574 1700 859 574
95 14 10 200 2000 -712 356 237 276 229  1.86
136 1.0 10.95 020 183 599 299 -200 583 297  1.99
71 11 12.4 190 1532 -427 -213 142 173 142 114
79 11 12775 468 3661 -38 -191 -127 068 065 061
56 13 13.8 050 362 -261 -130 -087 224 125 085
76 20 14 225 1607 -237 -119 -079 083 071 059
55 1.3  14.309 018 125 -201 -100 -067 196 100 067
37 12 14.33 006 040 -1.98 -099 -066 198 099  0.66
36 1.0 15 100 667 -119 -059 -040 076 051 037
125 2.0 15.37 065 423 -075 -037 -025 059 035 024
126 13  15.409 078 504 -070 -035 -023 052 032 022
132 1.0 15.55 020 129 -053 -027 -018 052 027 0.8
98 20 15.6 030 192 -047 -024 -016 045 023 016
85 13 15.66 020 128 -040 020 -013 039 020 0.3
65 1.3 15.7 190 1210 -036 -018 -012 014 012 009
% 11 16 080 500 000 000 000 000 000 0.0
101 1.0 16 100 625 000 000 000 000 000 000
74 20 16 1241 7756 000 000 000 000 000 000
134 50 16.3 120 736 036 018 012 020 014 011
63 1.0 17.2 250 1453 142 071 047 045 040 034
89 13  18.184 066 364 259 130 086 204 121 084
61 5.0 18.2 250 1374 261 130 087 083 073 062
69 1.1 19.1 230 1204 368 184 123 127 109 091
128 14 20 859 4295 474 237 158 046 046 045
78 10 20.74 033 159 562 281 187 524 276 186
113 20 23 100 435 830 415 277 535 357 257
90 13 24 150 625 949 474 316 465 354 272
24 11 24 300 1250 949 474 316 257 232 204
116 1.4 27.8* 001 004 1400 700 467 1399 700 467
72 14 31* 200 645 1779 890 593 691 573 465
77 13 37.8* 190 503 2586 1293 862 1049 858  6.89
131 1.2 40.2* 057 142 2870 1435 957 2375 1359  9.33
75 14  42.38 050 118 3129 1564 1043 2691 1500 10.23
133 45 47.1* 700 1486 3689 1844 1230 441 432 418

104 14 50.594* 0.51 1.01 4103 2051 13.68 35.13 19.64 13.41
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
z- AND u-SCORES
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< nd k=05 k=10 k=15 k=05 k=10 k=15
S (83.5+£6.86) [mg/kg]
126 1.3 3.215 0.17 516 -2340 -11.70 -7.80 23.37 11.70 7.80
132 1.0 60.75 0.70 1.15 -6.63 -3.31 -2.21 6.50 3.30 2.20
76 20 95.33 12.48 13.09 3.45 1.72 1.15 0.91 0.83 0.73
63 1.0 145 13.00 8.97 17.92 8.96 5.97 4.57 4.18 3.71
69 11 169 71.00 4201 2492 12.46 8.31 1.20 1.20 1.19
127 13 205 71.40 3483 3541 17.70 11.80 1.70 1.69 1.68
131 1.2 218.18 9.62 441 3925 19.62 13.08 13.18  11.39 9.56
113 20 327 4.00 122 7096 3548 23.65 46.20 30.65 22.05
75 1.0 3140* 1312.00 41.78 890.74 44537 296.91 2.33 2.33 2.33
Sb (0.6 £0.10) [mg/kg]
61 5.0 0.298 0.02 5.70 -5.83 -2.91 -1.94 5.54 2.88 1.93
Sc [mg/kg]
74 20 16 0.00 0.01 - - - - - -
55 5.0 16.407 0.03 0.20 - - - - - -
125 20 16.73 1.01 6.04 - - - - - -
63 1.0 16.8 1.20 7.14 - - - - - -
61 5.0 17.3 0.10 0.58 - - - - - -
98 20 18.1 0.90 4.97 - - - - - -
134 5.0 19.8* 1.10 5.56 - - - - - -
65 13 46.5* 4.56 9.81 - - - - - -
129 1.0 375.08* 10149 27.06 - - - - - -
Sm[mg/kg]
134 5.0 0.8 0.10 12.50 - - - - - -
55 5.0 4.108 0.05 1.22 - - - - - -
61 5.0 5.05 0.03 0.65 - - - - - -
Sn(11+£1.23) [mg/kg]
65 13 3.4 0.30 882 -1239 -6.20 -4.13 11.13 6.02 4.08
126 13 12.638 0.78 6.14 2.67 134 0.89 1.66 1.13 0.82
Sr(150 £ 11.29) [mg/kg]
120 14 18.03* 0.48 266 -23.38 -11.69 -7.79 23.30 11.68 7.79
104 14 29.851* 0.36 120 -21.29 -1064 -7.10 21.24 10.64 7.09
129 1.0 95.31 6.70 7.03 -9.69 -4.84 -3.23 6.24 417 3.00
53 14 100 25.00 25.00 -8.86 -4.43 -2.95 1.95 182 1.66
76 20 100 2.25 2.25 -8.86 -4.43 -2.95 8.23 4.34 2.93
73 12 101.156 1.38 1.36 -8.65 -4.33 -2.88 8.41 4.30 2.88
95 14 104 7.00 6.73 -8.15 -4.08 -2.72 5.12 3.46 251
116 14 104 1.50 144 -8.15 -4.08 -2.72 7.88 4.04 271
135 1.0 104.613 6.91 661 -804 -402 -2.68 5.09 343 2.48
124 12 105.2 0.20 019 -794  -3.97 -2.65 7.93 3.97 2.65
100 1.2 111 5.00 450 -6.91 -3.45 -2.30 5.17 3.16 221
115 20 119.8 4.00 3.34 -5.35 -2.68 -1.78 4.37 2.52 1.74
55 13 122.43 0.25 0.20 -4.88 -2.44 -1.63 4.88 244 1.63
90 13 130 3.00 2.31 -3.54 -1.77 -1.18 3.13 171 1.16
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES

c 5
Q () o ] <
B > 3
8 8 5 3 &
> g o o © z-scores u-scores
= g o © 2
E c (&) © (V)]
o < Q = o
o) 8 < 4= =
38 5 7 3
< @ k=05 k=10 k=15 k=05 k=10 k=15
65 1.3 131.4 1560 1187 -330 -165 -110 112 097 081
74 20 140 981 701 -177 -089 -059 0.8 067 051
63 1.0 140 600 429 -177 -089 -059 121 078 056
125 20 140.3 1140 813 -172 08 -057 076 060 048
133 45 141 900 638 -159 -080 -053 085 062 047

37 12 142.077 1.35 095 -140 -0.70 -0.47 1.37 0.70 0.47
85 13 142.42 1.15 081 -134 -0.67 -0.45 1.32 0.67 0.45

56 13 143 7.00 490 -1.24 -0.62 -0.41 0.78 0.53 0.38
78 1.0 144.78 0.75 052 -0.92 -0.46 -0.31 0.92 0.46 031
36 1.0 145 1.00 0.69 -0.89 -0.44 -0.30 0.87 0.44 0.29
98 20 145 2.00 138 -0.89 -0.44 -0.30 0.84 0.44 0.29
127 1.3 146 23.30 1596 -0.71 -0.35 -0.24 0.17 0.15 0.14
126 13 148.551 7.7 522 -0.26 -0.13 -0.09 0.15 011 0.08
96 11 150 7.50 5.00 0.00 0.00 0.00 0.00 0.00 0.00
71 11 152 16.00 1053 0.35 0.18 0.12 0.12 0.10 0.09
69 11 153 15.10 9.87 0.53 0.27 0.18 0.19 0.16 0.13

89 13 153.061 3.98 2.60 0.54 0.27 0.18 0.44 0.26 0.18
102 13 157.411 21.00 1334 131 0.66 0.44 0.34 0.31 0.27

101 1.0 159 2.00 1.26 1.59 0.80 0.53 1.50 0.79 0.53
77 1.3 163 7.70 4,72 2.30 1.15 0.77 1.36 0.95 0.70
24 1.1 164 16.00 9.76 2.48 1.24 0.83 0.83 0.71 0.60
79 1.1 166.567 13.94 8.37 2.94 1.47 0.8 1.10 0.92 0.76
72 1.4 173 12.00 6.94 4.08 2.04 1.36 1.73 1.40 1.11
113 2.0 180 1.00 0.56 5.32 2.66 1.77 5.23 2.65 1.77
75 1.4 253.9* 1.00 039 1841 9.20 6.14 18.13 9.17 6.13
136 1.0 266.64* 3.18 1.19 20.67 10.33 6.89 18.00 9.95 6.77
128 1.4 298* 216 072 26.22 13.11 8.74 24.49 12.88 8.67
131 1.2 300.95* 1.21 040 26.75 13.37 8.92 26.15 13.30 8.89
Ta[mg/kg]
61 5.0 0.293 0.04 13.99 - - - - - -
65 1.3 0.53 0.05 9.43 - - - - - -
126 1.3 7.982* 1.11 13.89 - - - - - -
Th[mg/kg]
61 5.0 0.722 0.08 10.80 - - - - - -
Th [mg/kg]
134 5.0 2.6 0.30 11.54 - - - - - -
85 1.3 3.4 0.30 8.82 - - - - - -
75 1.4 3.91 0.50 12.79 - - - - - -
37 1.2 4.403 0.17 3.84 - - - - - -
55 5.0 5.34 0.20 3.80 - - - - - -
61 5.0 5.525 0.09 1.63 - - - - - -
65 1.3 5.9 0.75 12.71 - - - - - -
125 2.0 5.99 0.32 5.34 - - - - - -
126 1.3 6.319 0.67 10.52 - - - - - -
98 2.0 6.57 0.40 6.09 - - - - - -
132 1.0 6.875 0.40 5.82 - - - - - -
124 1.2 7.4 0.20 2.70 - - - - - -
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
z- AND u-SCORES

S S
3 o g = =
s 8 § & 3
> 8 O ° © z-scores u-scores
e 3 5 < ye
© c o © 7
o < ) = o
g 3 S & =
3088 :
< @ k=05 k=10 k=15 k=05 k=10 k=15
136 1.0 8.33 0.43 5.16 - - - - - -
74 2.0 9 2.04 22.67 - - - - - -
78 1.0 9.91 0.36 3.63 - - - - - -
77 13 11.2 1.03  9.20 - - - ; - ]
Ti [mg/kg]
120 14 45296 6.93 153 - - - - - ]
96 11 2240 112.00 5.00 - - - - - -
128 14 2321 19643  8.46 - - - - - -
95 14 2400 100.00  4.17 - - - - - ;
104 14 2481942 1780 0.72 - - - ; - ]
79 11 3052819 92448 3028 @ - - - ; ; ;
129 1.0 348401 15798 453 - - - ; ; ;
90 1.3 3500 100.00 2.86 - - - - - -
55 5.0 3634.867 460.42 12.67 - - - - - -
116 14 3768 103.00 2.73 - - - - - -
76 2.0 3800 57.10 150 - - - - - -
89 13 3829.932 103.02  2.69 - - - - - -
133 45 3991 120.00 3.01 - - - ; ; )
135 1.0 4091.333 7945 194 - - - . ; ;
65 1.3 4241 345.00 8.13 - - - - - -
74 20 4334 001  0.00 - - - . - -
98 20 4410 130.00 295 - - - - - ;
72 14 4460 7800 1.75 - - - - - ]
63 1.0 4481 11000 245 - - - ; ; )
77 13 4500 300.00 6.67 - - - ; ; )
113 2.0 4550 32.00 0.70 - - - - - -
73 12 4630418 6715 145 - - - - - ;
36 1.0 4653 91.00 1.96 - - - - - -
37 12 4657.301 8723 187 - - - ; ; ]
127 13 47294 43270 915 - - - ; - ]
69 1.1 4880 625.00 1281 - - - ; ; )
71 11 4880 680.00 13.93 - - - - - -
102 13 4888.841 603.00 12.33 - - - - - -
85 13 4963 107.00 216 - - - - - -
119 10  5019.87 30142 6.00 - - - - - ]
115 20 5060 150.00 2.% - - - - - ]
136 1.0 5129.125 8050 157 - - - ; ; )
101 1.0 5160 20.00 174 - - - ; ; )
75 1.0 5297 50.00 0.94 - - - - - -
24 11 5330 656.00 1231 - - - ; - ]
124 12 53606 700 013 - - - - - ]
100 1.2 5632 51600 9.16 - - - - - ]
126 13 5662664  282.69 4.99 - - - - - -
78 1.0 6038.89 28.10 0.47 - - - - - -
131 12 676889 1144 017 - - - - - ;
U [mg/kg]
85 13 0.6 0.20 33.33 - - - - - -
55 50 1.007 022 2195 - - - ; ; ]
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES

e g & . =

8 8 5 3 &

> g O o © z-scores u-scores

8 o S @ e

E c ) © (7]

o < ) = )

8 K S g

< Y k=05 k=10 k=15 k=05 k=10 k=15
61 50 1.33 0.14 1053 R R - - R R
134 50 1.4 050 3571 - - - - - -
125 20 2.36 027  11.44 - - - - - -
77 13 2.4 0.02 0.83 - - - - - -
75 14 36.07* 1.00 2.77 - - - - - -
V [mg/kg]
120 1.4 29.12 1.54 5.29 - - - - - -
75 14 86.17 3.21 3.73 - - - - - -
116 1.4 89.4 4.20 4.70 - - - - - -
124 1.2 92 1.50 1.63 - - - - - -
101 1.0 110 10.00  9.09 - - - - - -
72 14 116 6.00 5.17 - - - - - -
65 1.3 118 12.00 10.17 - - - - - -
55 5.0 127.14 3.69 2.90 - - - - - -
78 10 129.56 0.87 0.67 - - - - - -
100 1.2 140 1500 10.71 - - - - - -
113 20 148 4.00 2.70 - - - - - -
63 1.0 148 16.00 10.81 - - - - - -
77 13 150 12.10  8.07 - - - - - -
85 13 151.32 0.13 0.09 - - - - - -
74 20 152 9.70 6.38 - - - - - -
125 20 153.2 11.20 7.31 - - - - - -
98 20 159 3.00 1.89 - - - - - -
102 1.3 159 36.00 22.64 - - - - - -
69 1.1 163 23.00 14.11 - - - - - -
56 1.3 181 10.00 552 - - - - - -
126 1.3 183582 1075 5.86 - - - - - -
37 12 200526 3.48 1.74 - - - - - -
133 45 231 1400 6.06 - - - - - -
131 12 259.69 5.18 2.00 - - - - - -
129 1.0 263.92 51.06  19.35 - - - - - -
W [mg/kg]
132 1.0 1.6 030 1875 - - - - - -
Y (31 +2.96) [mg/kg]

133 45 12 6.00 50.00 -12.85 -6.42  -4.28 3.07 2.84 2.55
89 13 13.333 0.71 536 -11.95 -597 -398 1076 581 3.93
9% 1.1 23 1.20 522 541 270 -1.80 4.20 251 1.74
69 11 23.9 260 1088 -480 -240  -1.60 2.37 1.80 1.38
77 13 24.6 0.18 073 -433 216 -144 4.30 2.16 1.44
65 1.3 25 2.30 920 -406 -203 -1.35 2.19 1.60 1.20
101 1.0 25 1.00 400 -406 -203 -1.35 3.36 1.92 1.32
132 10 26.25 0.30 114 -321 -161  -107 3.15 1.60 1.07
56 1.3 26.8 1.50 560 -284 -142  -0.95 1.99 1.27 0.90
124 1.2 27 0.20 074 270 -1.35  -0.90 2.68 1.35 0.90
113 20 27 1.00 370 270 -1.35  -0.90 2.24 1.28 0.88
98 20 27.9 0.60 215 210 -105 -0.70 1.94 1.03 0.69
74 20 28 348 1243 -203 -101  -0.68 0.79 0.66 0.53
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THEALCULATED
z- AND u-SCORES

g & S . =

8 8 5 3 &

> g O o © z-scores u-scores

8 o S @ e

E c O © n

o < ) = o

8 F S g

g ®¥ k=05 k=10 k=15 k=05 k=10 k=15
71 11 28 500 1786 -203 -1.01 -0.68 0.58 0.52 0.45
126 1.3 28.823 1.66 577 -147 074  -0.49 0.98 0.64 0.46
37 12 29.129 0.36 124 -127 -063 -042 1.23 0.63 0.42
79 11 37.238 1031 2767 422 2.11 1.41 0.60 0.58 0.56
3 1.0 43 3.00 698  8.11 4.06 2.70 3.59 2.85 2.24
131 1.2 50.58 1.05 207 1324 662 441 1081  6.24 4.30
136 1.0 55.64* 1.36 244 1666 833 5.55 1226 757 5.31
102 13  55.954* 13.00 2323 1687 844 5.62 1.91 1.87 1.82
75 14 56.11* 100 1.78 1698  8.49 5.66 14.07  8.04 5.52
128 1.4 146+ 1832 1255 7777 3888 2592  6.26 6.20 6.10
Yb [mg/kg]
134 50 1.4 020  14.29 - - - - - -
55 5.0 1.781 036  20.33 - - - - - -
61 50 2.737 0.09 3.32 - - - - - -
Zn (66.2 £ 5.63) [mg/kg]

120 1.4 7.34* 0.39 531 -20.89 -1045 696 2070 1042  6.96
9% 1.1 34 1.70 500 -11.43 -571  -3.81 9.79 5.47 3.74
55 1.3 37.174 0.53 1.44 -1030 -515 -343 1012 5.13 3.43
104 1.4 37.254 0.51 1.37 -1027 -514 -342 1011 512 3.42
9%5 14 39 400 1026 965 -483  -3.22 5.56 3.94 201
3 10 45 1.00 222 753 376 -251 7.09 3.70 2.49
100 12 45 16.00 3556 -7.53 -376 -251 1.30 1.25 1.17
73 12 47.099 1.28 272 678 339 -2.26 6.17 3.31 2.23
129 1.0 50.76 518 1020 -548 274  -1.83 2.62 2.02 1.56
65 1.3 53.4 4.56 854 -454 227  -151 2.39 1.77 1.33
133 45 56 5.00 893 362 -181 -1.21 1.78 1.35 1.04
8 13 57.66 0.36 062 -303 -152 -101 3.01 1.51 1.01
135 1.0 58.223 3.87 665 -2.83 -142 -0.94 1.67 1.17 0.86
101 1.0 60 800 1333 -220 -1.10 -0.73 0.73 0.63 0.53
116 1.4 60 3.90 650 -220 -110 -0.73 1.29 0.90 0.67
76 20 60 4.00 667 -220 -110 -0.73 1.27 0.90 0.66
69 11 60.1 9.10 1514 -217 -1.08 -0.72 0.64 0.57 0.49
98 20 60.6 1.00 165 -1.99 -099  -0.66 1.87 0.98 0.66
37 12 61.278 1.61 263 -1.75 -087 -0.58 1.52 0.84 0.57
89 1.3 63.469 2.60 410 -097 -048 -0.32 0.71 0.44 0.31
90 1.3 65 800 1231 -043 -021 -0.14 0.14 0.12 0.10
74 20 66 3800 5758 -007 -004 -0.02 0.01 0.01 0.01
63 1.0 66 5.00 758 -007 004 -0 0.03 0.03 0.02
113 2.0 67 1.00 1.49  0.28 0.14 0.09 0.27 0.14 0.09
126 1.3 67.291 3.33 494 039 0.19 0.13 0.25 0.17 0.12
92 14 69 0.34 049  0.99 0.50 0.33 0.99 0.50 0.33
61 50 69.3 3.30 476 110 0.55 0.37 0.71 0.47 0.34
56 1.3 69.9 3.50 501 131 0.66 0.44 0.82 0.56 0.40
132 1.0 70.35 0.70 1.00 147 0.74 0.49 1.43 0.73 0.49
102 1.3 70.577 11.00 1559 155 0.78 0.52 0.39 0.35 0.32
78 10 72.92 0.86 118 239 1.19 0.80 2.28 1.18 0.79
71 11 75 7.00 933 312 1.56 1.04 1.17 0.98 0.80
127 1.3 765 2.20 288  3.66 1.83 1.22 2.88 1.70 1.18
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TABLE 3 (cont.).SUMMARY OF THE REPORTED RESULTS AND THE CALCULATED
z- AND u-SCORES

c 5
Q () o ] <

B > 3
8 8 5 3 &
> g o o © z-scores u-scores
= g o © 2
E c (&) © (V)]
o < Q = o
o) 8 < 4= =
S ok E @ g

< @ k=05 k=10 k=15 k=05 k=10 k=15
77 13 835 520 623 614 307 205 293 226 174
72 14 89 18.00 2022 809 405 270 125 121 115
24 11 92 900 978 916 458 305 274 243 209
131 12 12145 069 057 1961 981 654 1905 973 6%
124 12 132.2* 090 068 2343 1171 781 2232 1157 7.77

136 1.0 141.21* 5.78 409 26.63 1331 8.88 11.67 9.29 7.33
75 14 234.16* 1.20 051 59.62 2981 19.87 54.85 29.16 19.68
79 1.1 371.945* 34.39 925 10853 54.26  36.18 8.86 8.77 8.63

Zr (135 +10.32) [mg/kg]

124 12 61.8 0.50 0.81 -1418 -7.09 -4.73 14.12 7.08 4.73
95 14 64 6.00 9.38 -13.76 -6.88 -4.59 8.97 5.95 4.28
76 2.0 96 210 219  -7.56 -3.78 -2.52 7.00 3.70 2.50

115 20 102 24.00 2353 -6.39 -3.20 -2.13 1.34 1.26 1.16
96 11 105 530 505 -581 -2.91 -1.94 4.06 2.59 1.83

133 45 107 25.00 23.36 -543 -2.71 -1.81 1.10 1.04 0.95

135 1.0 108.882 8.22 755  -5.06 -2.53 -1.69 2.69 1.98 1.49

113 2.0 111 1.00 090 -4.65 -2.33 -1.55 4.57 231 1.55
74 2.0 114 24.76 21.72  -4.07 -2.03 -1.36 0.83 0.78 0.72
65 13 115.3 12.60 1093 -3.82 -1.91 -1.27 145 121 0.99
69 11 117 11.60 991 -349 -1.74 -1.16 142 1.16 0.93
126 13 117.51 5.54 472  -3.39 -1.69 -1.13 231 1.49 1.06
56 13 122 6.00 492  -252 -1.26 -0.84 1.64 1.09 0.78
63 1.0 123 8.00 6.50 -2.33 -1.16 -0.78 1.26 0.92 0.69
98 2.0 126 3.00 238 -1.74 -0.87 -0.58 151 0.84 0.57

73 12 126.902 20.57 16.21 -1.57 -0.78 -0.52 0.38 0.35 0.31
132 10 131.175 1.60 122 -0.74 -0.37 -0.25 0.71 0.37 0.25

71 11 145 16.00 11.03 194 0.97 0.65 0.59 0.53 0.45
100 12 153 6.00 3.92 3.49 1.74 1.16 2.27 151 1.08
101 1.0 160 3.00 1.88 4.84 242 161 4.19 2.33 1.59
77 13 166 8.50 512 6.01 3.00 2.00 3.12 2.32 1.76

79 11 166.998 7.29 4.37 6.20 3.10 2.07 3.58 2.53 1.87
129 1.0 169.37 22.50 1328 6.66 3.33 2.22 1.49 1.39 1.26
102 13 176.172 36.00 2043 7.98 3.99 2.66 113 1.10 1.05

36 1:0 204 1.00 049  13.37 6.68 4.46 13.13 6.65 4.45
136 1.0 213.21 341 1.60 15.15 7.58 5.05 12.64 7.19 4.93
90 13 230 25.00 10.87 18.41 9.20 6.14 3.72 351 3.23

131 12 254.19* 0.66 026 2310 1155 7.70 22.91 11.52 7.69
78 1.0 298.44* 5.97 200 3167 15.83 10.56 20.71 13.71 9.85
104 14  7195.181* 52434 7.29 1368  684.02 456.01  13.46 13.46 13.46
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TABLE 4. THE COMBINED z-SCORES FOR THE PARTICIPATING LABORADRIES

® B on

o o O —_

S g5 Sum of squared scores S 3

O 293 Rescaled sum of scores (RSZ =
o E 2 (SS2) S S

@ S5 © O

-z

k=0.5 k=1.0 k=15 k=0.5 k=1.0 k=1.5 c?

24 8 26.41 1321 8.80 1403 351 156 1753
% 9 -18.26 -9.13 -6.09 3838 959 426 19.02
37 19 -17.92 -8.96 -5.97 742 185 8243  32.85
53 10 -19.94 -9.97 -6.65 763 191 84.80  20.48
55 15 -10.06 -5.03 -3.35 402 100.59 4471 27.49
56 13 -3.60 -1.80 -1.20 73.27 18.32 814 2474
61 10 -84 - 42 -.28 123.43 30.86 1371 2048
63 18 111.27 55.64 37.09 221919 55487 24661  31.53
65 23 -8.10 -4.05 -2.70 4457 1114 495  38.08
69 18 67.90 33.95 22.63 32016 8004 3557 3153
71 10 25.47 12.73 8.49 5923 1481 658 20.48
72 10 35.59 17.79 11.86 7988 1997 888 20.48
73 10 -23.29 -11.64 -7.76 1226 307 136.27  20.48
74 18 3.33 1.66 1.11 387 96.80 4302 3153
7519 301 195 13028 | 1243831 310958 138203 32.85
76 16 -9.75 -4.87 -3.25 617 154 68.56  28.85
77 14 68.96 34.48 22.99 55903 13976 6211  26.12
78 19 54.67 27.33 18.22 13496 3374 1500  32.85
79 11 64.61 32.31 21.54 25696 6424 2855  21.92
85 15 101.35 50.67 33.78 147972 36993 16441  27.49
89 12 43.89 21.95 14.63 25728 6432 2859 2334
90 10 -2.51 -1.25 -84 1068 267 118.63  20.48
%2 4 -2.95 -1.47 -.98 17.29 4.32 192 1114
9% 11 -45.20 -22.60 -15.07 2537 634 282 21.92
9% 12 144.17 72.09 48.06 173803 43451 19311  23.34
98 17 -8.35 -4.17 -2.78 210 52.55 2335  30.19
100 13 191 95.47 63.64 384224 96056 42692  24.74
101 13 10.17 5.08 3.39 369 92.20 4098  24.74
102 10 11.26 5.63 3.75 408 102.05 4536  20.48
104 13 742 371 247 3742519 935630 415835  24.74
113 19 28.79 14.40 9.60 7492 1873 832 3285
115 12 25.11 12.56 8.37 6692 1673 744 2334
116 14 -22.47 -11.23 -7.49 2519 630 280 26.12
119 8 8243 4121 2748 | 532713647 133178412 59190405 17.53
120 10 -131.91 -65.96 -43.97 24871 6218 2763 20.48
124 19 127.96 63.98 42.65 155937 38984 17326 32.85
125 7 -2.05 -1.03 -.68 52.26 13.06 581  16.01
126 24 -1.32 -.66 - 44 1209 302 134.39  39.36
127 16 45.17 22.58 15.06 7945 1986 883 28.85
128 13 89.48 44.74 29.83 32399 8100 3600  24.74
129 9 29.19 14.59 9.73 8514 2129 946 19.02
131 18 201 100.32 66.88 201889 50472 22432 3153
132 21 27.20 13.60 9.07 5830 1458 648 3548
133 15 17.15 8.58 5.72 2555 639 284 27.49
134 3 -7.46 -3.73 -2.49 92.80 23.20 1031 935
135 7 -12.97 -6.48 -4.32 205 51.30 2280  16.01
136 17 69.24 34.62 23.08 31263 7816 3474 30.19
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FIG. 15. The density distribution function for the analite
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FIG. 20. The density distribution function for the analixie
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FIG. 21. The density distribution function for the analjte

FIG. 22. The density distribution function for the analie
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