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1 INTRODUCTION

The Finnish Environment Institute carried out the proficiency test for the analysis of mineral oils (middle
and heavy fractions) and volatile organic compounds in water and in soil in February 2006. The test was
carried out in accordance with the international guidelines, ISO/IEC Guide 43 1!, ILAC Requirements?,
1SO13528% and IUPAC Recommendations®.

2  ORGANIZING THE PROFICIENCY TEST

2.1 Responsibilities

Organizing laboratory:

Finnish Environment Institute (SYKE), Laboratory
Hakuninmaantie 6, 00430 Helsinki

tel. +358 9 403 000, telecopy +358 9 4030 0890

The responsibilities in organizing the proficiency test were as follows:
Irma Mikinen, SYKE, coordinator

Pirjo Sainio, analytical expert (mineral oils)

Jari Nuutinen, analytical expert (volatile organic compounds).

2.2 Participants

In total, the samples were delivered to 20 laboratories, from which three laboratories did not reported
the results (Appendix 1). The laboratories 15, 16 and 17 reported their results after the dead line.

2.3 Samples and their delivery

The samples were as follows:

Sample/Analytes Code | Sample Remarks

amount
Standard mixture/mineral oils (in hexane) S1 = 1.5ml
Standard mixture/mineral oils (in iso-propanol) | L1 ~1.5ml The addition solution for

the sample V1 (200 ul)
Water/mineral oils Vi 11
Soil/mineral oils M1 50g
Standard mixture/volatile organics" (in metha- | S2 =1.5ml
nol) :
Water/volatile organics’’ V2 250 ml
Soil/ volatile organics” M2 20 g soil
' 4.0 ml H,0O
21 ml MeOH

D MTBE, TAME, benzene, ethylbenzene, toluene, styrene, o-xylene, m-xylene, p-xylene,
trichloroethene, tetrachloroethene

The preparation of the samples is presented in Appendix 2.
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The samples were delivered on 7 February 2006 and they were asked to analyze as follows:
e 8-9February 2006 — water/volatile organic compounds
e before 17 February 2006 — water and soil/mineral oils, soil/volatile organic
compounds. ‘ :

The results were asked to return before the 21 February 2006.
2.4 Testing of homogeneity

Homogeneity of the samples M1, M2, and V2 was tested (Appendix 3). The samples were regarded
homogenous.

2.5 Testing of stability

The ampoules S1 and L1, and the soil sample M1 for analysis of mineral oils were tested after prepara-
tion and during the time of analysis (Appendix 4). There were not significant changes of concentrations.

The samples S2, V2, and M2 were tested during the distribution and in time of analysis. The samples
were kept at the room temperature and in cool during the delivering. The concentrations of MTBE and
TAME were slightly decreased in those test samples kept at the room temperature during the sample
distribution. However, the highest temperature detected by the laboratory after receiving of the samples
was 13 °C and most laboratories were received the samples in a few hours. Thus the temperature had
not caused similar changes of concentrations as in testing of the samples at two different temperatures.
There were also some changes in the concentrations of ethylbenzene and styrene in the sample V2. The
target standard deviation was increased in evaluation of the results of ethylbenzene (30 %— 40 %) and
the performance of the laboratories in the analysis of styrene has not been evaluated for the sample V2.
No changes of concentrations were obtained in testing of the soil sample M2.

2.6 Comments sent by the participants

The participants sent comments on their own results and methods (Appendix 5). Also the concentrations
of the synthetic samples have been commented.

2.7 Analytical methods
The analytical methods used by the participants are presented in Appendix 6.1.

Mineral oils were mainly extracted with hexane from the water sample V1 and with the mixture of ace-
tone—hexane from the soil sample M1. Both shaking and sonication was used as the extraction method.

Volatile organics were mainly analyzed without extraction from the water sample V2. For extraction of
the soil sample M2 methanol (added during sample preparation) was mainly used. The lengths of the
GC columns varied 15 m to 60 m. About a half of the laboratories used FID detector. In these cases
the overlapping of the peaks might have had an effect on the results. On the other hand this can be overco-
me by using MS as a detector. The methods used by the participants based on several ISO or EPA refe-
rences.



2.8 Data treatment
2.8.1 Testing of outliers and normality of data

The participants were requested to report the duplicate results in the analysis of the samples S1 and S2,
four replicates in the analysis of the samples M1 and M2 and three replicates in the analysis of the water
sample V2. Measurement uncertainties were asked to report for each result, too.

Before the statistical treatment, the data was tested according to Kolmogorov-Smimov normality test.
Outliers were rejected according to the Hampel test in calculation of the mean values. Also before cal-
culation of the robust mean, two outliers were rejected, since the results deviated at least 50 % of the
robust mean®.

2.8.2 Assigned values and their uncertainties

The calculated concentration was used as the signed value in analysis of the synthetic samples S1 and
S2 as well as in analysis of the water samples V1 and V2 (Appendix 7). The robust mean was used as
the assigned value in the analysis of the soil samples M1 and M2.

The uncertainty of the assigned values was calculated on the basis of the preparation of the samples S1,
S2, V1, and V2. The uncertainties were smaller than 0,5 %. The uncertainties of the soil samples M1
and M2 were estimated on the basis of the robust standard deviation of the results and it varied from
16 % to 42 % (at the 95 % confidence interval). It was largest in analysis of tetrachloroethene and tri-
chloroethene in the analysis of the sample M2. Particularly, in these two cases the low number of the
participants (< 10) had an influence on the uncertainty of the assigned values

2.8.3 Uncertainties reported by the participants

Most participants reported their measurement uncertainties and it was mainly estimated using the data of
validation and internal quality control (Appendix 8). In analysis of the water and soil samples the uncer-
tainties varied mainly from 10 % to 40 %, but also higher uncertainties were reported. On the other
hand, in some cases the uncertainty estimates seemed to be too low comparing with the performance of
the laboratory.

2.8.4 Target value for total deviation

The target value for the total deviation (s,___, %) used for calculation of the z scores was estimated on
basis of the type of the sample, the contents of the sample, the results of stability testing and the uncer-
tainties of the assigned values. The s was20 % in the analysis of the synthetic samples (at the 95 %
confidence interval). In the analysis of the water and soil samples it was 25 % or 30 % except the re-
sults of ethylbenzene. In this case the target value of 40 % was used.



2.8.5 Evaluation of performance

The performance evaluation was carried out by using the z scores. The z scores were calculated using
the following equation:

z=(x,-X)/s
where
x, = the reported value of the participant
X =the assigned value
s =the target total standard deviation (s, . ).

z scores can be interpreted as follows:

lz|<2 “satisfied” results
2<|z|<3 “questionable” results
|z|=3 “unsatisfied” results.

The calculated z scores are presented in the results of each participant (Appendix 11) and the summary
of zscores is presented in Appendix 12. Explanations to terms are presented in Appendix 10. The orga-
nizing laboratory SYKE has the code 8 in the results.

3 RESULTSAND PERFORMANCE

3.1 Variation of the results

The robust standard deviation varied from 7.2 % to 35 % in the analysis of mineral oils (Table 1). The
variation was highest in the analysis of the water sample V'1 (0.88 mg/1). The results varied from 19 %
to 22 % in the analysis of the water samples in the proficiency test 8/2004°. In analysis of the soil samp-
le the standard deviation (12 %) was less than the respective standard deviation in the proficiency test
4/2004¢. In the analysis of mineral oils particularly from waters the use of two different techniques in
extraction (shaking or sonication) increases the variation of the results (Appendix 6.2).

In the analysis of volatile organics from the synthetic sample S2 the results varied from 7.2 % to 30 %.
The variation was highest in analysis of TAME and toluene. The laboratory 3 complained about too low
concentration in order to dilute the sample S2 using the solvent, which the laboratory normally used.

In the analysis of volatile organics from the water sample V2 the results varied from 6.8 %to 31 %. In
this case the results varied most in the analysis of benzene and TAME. In this proficiency test the results
of the synthetic sample and water sample varied more than in the proficiency test 8/20037, when the
concentrations of volatile organics were higher than in this PT. As have been shown here again the con-
centrations affects to the variation of the results.

In the analysis of the soil sample M2 the results varied less (15 % - 25 %) than in the analysis of the
synthetic sample S2 or the water sample V2.



Table 1. Summary of the proficiency test 2/2006

2*Targ. SD %

Accepted z-val %

In this proficiency test the repeatability (the within-laboratory standard deviation, s ) varied from 2.6 to

the target total deviation (95 % confidence interval)
the satisfied z values: the results (%), where |z | < 2.

Analyte Sample Unil Ass. val. Mean Mean rob. Md SD rob SDrob, Num of 2Targ Ac-
% labs SD%  cepted z-
val%
[~ Min.on-GC i mo/kg 925 942.73 524.69 50400 T14.16 12.3 5 30 87
1 mg/ml 5 530 5.17 5.08 0.37 7.2 15 20 80
V1 mg/l 0.88 079 0.78 072 0.27 34,9 16 30 67
TetraCE ™3 ma/kg 772 774 172 775 0.44 754 g 30 78
s2 pg/ml 0.9 0.91 0.92 093 0.069 7.5 9 20 67
V2 pg/! 11,84 11.55 11.04 11.10 1.0 95 9 25 78
TACE YY) mg/kg 0676 058 068 071 07 25,1 3 30 56
s2 pg/mi 0.36 0.40 0.40 0.39 0.080 19,9 9 20 56
V2 ug/l 9,44 9.23 8.85 8.90 0.60 6,8 9 25 78
VOC-Benzene M2 markg 3.68 758 368 359 067 82 3 30 33
s2 pg/mi 2,01 211 2.18 213 0.33 15,2 14 20 64
V2 pgll 11,19 9.79 968 972 3.04 31,4 14 25 71
VOC- Nz mGKg 328 378 378 318 059 79 74 30 79
Et.benzene
$2 pg/mi 1,74 1.77 1.78 1.79 0.35 19,9 14 20 64
V2 pgl! 17.9 17.56 17.92 18.15 315 17,6 14 40 79
OC-mip- M2 malkg 5.63 537 5863 579 T2 799 EF] 30 79
Xylene
s2 pg/ml 2,93 2.91 2.97 2.96 0.32 10,9 14 20 71
V2 pall 28,6 27.20 28.62 28.35 451 15,8 14 30 71
[~ VOC-MTBE M2 mg/kg 3,13 317 313 3.21 0.48 15.3 10 25 90
s2 pg/mi 1,68 1.70 169 1.66 0.31 18,5 10 20 70
V2 pgll 9,41 9.39 9.34 9.21 2.47 26.4 10 25 60
OC-o-Xylene M2 markg 337 312 731 755 080 185 12 75 86
$2 pg/ml 2,19 2.27 2.30 2.36 0.33 143 14 20 64
V2 ug! 23,02 20.87 22.31 22.45 367 16,5 14 25 79
VOCStyrene M2 ma/kg .72 773 772 769 028 6.3 3 75 700
$2 pg/mi 0.89 0.86 0.86 0.88 0.13 15,6 9 20 89
V2 ug/! 9,05 9.05 9.05 8.97 254 28 8
VOC-TAME M2 ma/kg T4 737 741 T50 529 76,7 10 75 700
$2 pg/mi 0,78 074 0.74 0.75 0.21 28,7 10 20 60
V2 wgil 10,98 10.54 10.54 10.35 3.08 29,2 10 25 70
VOC-Toluene M2 mg/kg 4,15 3.76 415 4.02 0.74 17,9 14 25 71
s2 pg/m 219 1.99 1.99 2.08 0.59 294 14 20 50
V2 W/l 16,22 13.97 14.61 14.00 2.02 13,8 14 25 71
where
Ass. val. the assigned value
Mean the mean value
Mean rob robust mean
Md the median value
SD rob the robust standard deviation
SD rob % the robust standard deviation as percents
Num of Labs the number of participants

8.6 % and the reproducibility (the between-laboratory standard deviation, s ) varied from 3.2t0 30 %
(Table 1). The ratio s/s , the robustness of the methods, was mainly higher than three and in several
cases even higher than five. Theratio s /s should be between 2 and 3 for robust methods’.
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Table 2. Results of the replicate determinations (ANOVA statistics)

9

Mean

Analyte Sample Unit Ass. val. Md sw sh st sw % | sb % | st% [2*Targ| Num | Ac-
. SD%!| of |cepted.
labs |z-val %
Min.oil-GC M1 mg/kg 925 9427 910 50,56 1521 160.3 54 16 17 30 15 87
S1 mg/mi 5 5,299 5,085 | 0,2064 | 05809 | 0,6165 | 3,9 1M |12 20 15 80
TetraCE M2 mg/kg 1,72 1,735 1,75 1008283 ] 0,442 | 0,4497 | 4.8 25 26 30 9 78
S2 pg/ml 0.9 0,9122 | 0,9095 | 0,02625 | 0,02914 | 0,03922} 2,9 32 | 43 20 9 67
V2 pght 11,84 11,55 111 0.3681 1611 1.652 3.2 14 14 25 9 78
TriCE M2 mg/kg 0,676 | 06769 0,71 0,04828 | 0,2051 | 0.2107 | 71 30 31 30 9 56
S2 ug/ml 0,36 0,3969 | 0,3903 | 0,018720,09036 | 0,09228 | 47 23 23 20 9 56
V2 Ha/l 9,44 9,227 8,939 | 0,2678 | 1,386 1,411 29 15 15 25 9 78
VOC-Benzene M2 mg/kg 3,68 3,576 3.59 0,1541 | 0,7872 | 0,8021 | 4,3 22 22 30 14 93
) S2 pg/ml 2,01 2115 2,111 | 0,1158 | 0,3324 | 0,352 55 16 17 20 14 64
V2 pg/l 11,19 9,789 9,72 0,4244 | 2875 2,906 4,3 29 30 25 14 71
voC- M2 mg/kg 3,28 3,177 3,12 0,1386 | 0,7586 | 0,7712 | 4.4 24 24 30 14 79
Et.benzene
52 pg/mi 1,74 1,766 1,785 | 0,06452 | 0,3448 | 03508 | 3.7 20 20 20 14 64
V2 po/l 17.9 17,56 18,15 1.187 4,913 5,055 6.8 28 29 40 14 79
VOC-m/p- M2 mg/kg 5,63 5373 5,39 0,2476 | 1,327 1.35 4.6 25 25 30 14 79
Xylene :
S2 pg/ml 2,93 2,91 2,958 | 0,1148 | 0,5134 | 0,5261 | 3,9 18 18 20 14 71
V2 pg/l 28,6 272 279 0,8365 | 7,379 7,426 3.1 27 27 30 14 7
VOC-MTBE M2 mg/kg 3,13 3,169 3,21 0,1769 | 0,4074 | 0,4442 | 56 13 14 25 10 90
S2 pg/ml 1,68 1,705 1,661 0,0741 | 0,3378 | 0,3458 | 43 20 20 20 10 70
V2 pg/l 9.41 9,391 9,205 | 0,4363 2,25 2,292 4.6 24 24 25 10 60
VOC-o-Xylene M2 mg/kg 4,31 4116 4,45 0,1787 [ 0,9329 | 0,9499 | 43 23 23 25 14 86
S2 ug/ml 2,19 2,265 2,29 0.0598 | 0,381 | 0,3856 | 26 17 17 20 14 64
V2 pg/l 23,02 20,87 223 0,7433 | 5,446 5496 36 26 26 25 14 79
VOC-Styrene M2 mg/kg 1.72 1,731 1,69 |0.06066 | 02567 | 0,2637 | 3,5 15 15 25 9 100
82 pg/ml 0,89 0,8583 | 0,8815 | 0,03388 | 0,1188 | 0,1236 | 3,9 14 14 20 9 89
V2 pg/l 9,05 9,053 8,97 0,4425 | 2,223 2,266 49 25 25 8
VOC-TAME M2 mg/kg 1,41 1,419 1,5 0,08827 | 0,2589 | 0,2736 | 6,2 18 19 25 10 100
S2 pg/ml 0,78 07434 | 0,7477 | 0,06403 | 0,1826 | 0,1935 | 8,6 25 26 20 10 60
V2 ug/l 10,98 10,54 10,35 | 0,5777 | 2,698 2,759 55 | 26 26 25 10 70
VOC-Toluene M2 mg/kg 4,15 3,764 4,02 0,2106 | 1,126 1,146 5.6 30 30 25 14 71
S2 wg/ml 2,19 1,991 2,08 | 008158 | 05211 | 0,5275 | 4,1 26 26 20 14 50
V2 pa/l 16,22 13,97 143 04174 | 3,572 3,596 3 26 26 25 14 71

Ass. val. - assigned value, Md - median, sw - repeatability standard error, sb - standard error between laboratories, st - reproducibility standard error

Comments on the results

In the analysis of mineral oils from the water sample V1 the expected concentration was 0.88 mg/l. The
use of sonication as the extraction technique gives the recovery of about 80 %, where as the recovery
was about 107 % in use of the stirring technique. Similar difference between the results obtained using
stirring and sonication can slightly be seen in the analysis of mineral oils from soil (Appendix 6.2). Inthe
analysis of mineral oils extraction and clean-up are the most crucial steps®. Extraction time and magnetic
stirring speed are the crucial parameters particularly for the analysis of water samples®. In this proficien-

cy test the laboratories used mainly Florisil for clean-up.
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In general, the participants used different methods or the modifications of the EPA methods, the ISO or
the EN standards or the standard proposals® %112 (Appendix 6.1). In the analysis of all samples the
participants mainly used the internal standards. Only four laboratories (lab2, 7, 13 and 14) did not used
the internal standards and two participants did not report details of their methods. In use of the internal
standard the changes of injection, the proportion of extraction volume and matrix (v/v or v/w) or other
interferences do not affect the results. In addition, the length of the column in VOC analysis may affect
the results obtained with FID, if a good enough separation was not reached with the compounds. Nor-
mally styrene and o-xylene has a small difference in their retention times, as well as benzene and TAME.
But they can be separated with MS, since their identification ions differ from each other.

In the analysis of the water sample V2 the laboratories 1 and 3 extracted the water sample. The labora-
tory 3 obtained the satisfied results, but the laboratori 1 reported too low values in analysis of the water
sample V2 and in the analysis of the soil sample M2 as well.

Into the soil sample M2 methanol had been added during the sample preparation. The laboratory 1 ad-
ded also pentane before exctraction. Five laboratories (lab 1,4, 6, 8 and 12) used shaking and one la-
boratory (lab 7) used sonication as the extraction technique. Other laboratories did not report the ext-
raction technique. The laboratories 6, 8 and 12 from those using the shaking technique reported the sa-
tisfied results in the analysis of the synthetic sample S2. When their mean value obtained from the samp-
le M2 was compared with the robust mean value of all laboratories, it was from 2.8 % to 15.5 % higher
than the robust mean (Table 3). Thus the shaking technique had clearly been more effective than other
procedures in extraction of the soil sample M2.

Table 3. The mean value of the results obtained by the laboratories 6, 8 and 12 comparing with the
robust mean of all results (the assigned value, AV)in the analysis of the soil sample M2.

Ethyl-
ben- m,p- 0-

Lab TetraCE | TriCE | Benzene zene Xylene {| MTBE | Xylene | Styrene | TAME | Toluene
6 1.783 0.742 4.447 3.395 6.475 1 3.163 5.065 2.042 1.5 4.67
8 1.887 0.722 4.361 3.684 628 | 3.538 4.954 2.077 1.655 4.816
12 1.635 0.682 3.555 3.063 5.175 1 3.502 3.888 1.703 1.732 4.135
Xiab 6.8.12 1.77 0.715 4.12 3.38 5.98 3.40 4.64 1.94 1.63 4.54
AV 1.72 0.676 3.68 3.28 5.63 3.13 4.31 1.72 1.41 4.15
Differ-

ence-% 2.8 5.8 12.0 3.1 6.2 8.7 7.6 12.8 15.5 9.4

Also the figures of kemnel density functions show, that some laboratories reported too low values in the
analysis of the sample V2 as well as in the sample M2 (Appendix 6.3).
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3.3 Estimation of performance

In this proficiency test 74 % of the participating laboratories reported satisfied results (Appendix 12).
This estimation was based on the target value of the total deviation in calculating of z scores at the 95 %
confidence interval. The target value of the total deviation was 20 % in the analysis of the synthetic
samples (S1 and S2), from 25 % to 30 % in the analysis of the soil samples (M1 and M2) and from

25 % to 40 % in the analysis of the water samples (V1 and V2). The laboratory performance did not be
evaluated in analysis of styrene from the soil sample M2 because of a possible instability of this com-
pound.

The laboratories used many different methods or the method modifications; in particular, in the analysis
of volatile organics. The VOC results varied also in analysis of the synthetic sample S2. Extraction tech-
niques might have had some effect on the results obtained in the analysis of mineral oils from water and
soil as well as in analysis of volatile organics from soil.

In the proficiency test 8/2003 80 % of the laboratories reported the satisfied results in the analysis of
VOC’s from soil and water. In the analysis of mineral oils from soil (SYKE PT 4/2004) and from water
(SYKE PT 8/2004) the 90 % and 88 % of the results were satisfied. However, in this proficiency test
the concentrations of mineral oils and volatile organics were lower than in the former PTs. which might
have effected on the performance of the laboratories, too.

4 SUMMARY

The Finnish Environment Institute carried out the proficiency test for the analysis of mineral oils (middle.
and heavy fractions) and volatile organic compounds in water and in soil. In total. the samples were deli-
vered to 20 laboratories, from which three laboratories did not reported the results.

One synthetic sample, one soil sampale and one water sample were delivered to the laboratories for the
analysis of different compounds.

In particular, the laboratories used many different methods or the method modifications. The robust
standard deviation varied from 7.2 % to 30 % in the analysis of mineral oils and from 6.8 %to 31 % in
the analysis of volatile organics. The use of different methods or the method variations, particularly diffe-
rent extraction techniques might have had some effect on variation of the results particularly in the analy-
sis of mineral oils from soil and water as well as in the analysis of volatile organics from soil.

In this proficiency test, the calculated concentrations were used as the assigned values for the synthetic
samples and the water samples. The robust mean was used the assigned value in the analysis of the soil
samples. When the target value of the total standard deviation varied from 25 % to 40 % in calculating
of z scores at the 95 % confidence interval. In total, 74 % of the participating laboratories reported the
satisfied results.
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5 YHTEENVETO

Suomen ympiristokeskus jarjesti helmikuussa 2006 pétevyyskokeen mineraalidljyjen (keskiraskaat ja
raskaat 5ljyjakeet) ja haihtuvien orgaanisten yhdisteiden marittimiseksi vedesté ja maasta. Naytteet
toimitettiin 20 laboratoriolle, joista kolme ei palauttanut tuloksia. Eri yhdisteit4 varten toimitettiin synteet-
tinen ndyte, vesindyte ja maanayte.

Varsinkin haihtuvien orgaanisten yhdisteiden analysoinnissa kdytettiin useita menetelmi tai menetelméva-
riaatioita, milld on voinut olla vaikutusta tuloksiin. Jonkin verran todettiin ndytteiden uuttotekniikalla ole-
van vaikutusta mineraali6ljyjen marityksessd maasta ja vedestd sekd haihtuvien orgaanisten yhdisteiden
méidrityksessd maasta.

Tulosten hajonta oli 7,2 % — 30 % mineraalidljyjen madrityksessé ja 6,8 % —31 % haihtuvien orgaanis-
ten yhdisteiden analysoinnissa. Tulosten hajontaa vaikutti mm. erilaisten menetelmien j Ja ert uuttoteknii-
koiden kiyttd mittauksessa olleiden eroavaisuuksien ohella.

Vertailuarvona kaytettiin laskennallista pitoisuutta synteettisten ndytteiden ja vesindytteiden seké robusti-
keskiarvoa maaniytteiden tulosten arvioinnissa. T4ssd patevyyskokeessa 74 % tuloksista oli tyydyttavia,
kun kokonaiskeskihajonnan tavoitearvona kéytettiin 25 % — 30 % mineraalioljyjen analysoinnissa ja

25 % — 40 % haihtuvien orgaanisten yhdisteiden analysoinnissa (95 % merkitsevyystaso).
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APPENDIX 1. PARTICIPANTS IN THE SYKE PROFICIENCY TEST 2/2006

AnalyCen, Lidkoping, Sweden

AnalyCen, Tampere, Finland

Ekokem Oy Ab, Riithiméki, Finland

Eurofins Norge, Oslo, Norway

Golder Associates Oy, Helsinki, Finland

Helsingin kaupungin ympérist6laboratorio, Helsinki, Finland
Insin66ritoimisto Paavo Ristola Oy, Hollola, Finland |
Jyviskylan yliopisto, ympériston tutkimuskeskus, Jyvaskyld, Finland
Karlshamn Kraft AB, Karlshamn, SWeden

NabLabs Ympdristdanalytiikka Oy, Helsinki, Finland

NabLabs Ympéristéanalytiikka Oy, Oulu, Finland

Neste Oil Oyj Porvoon jalostamon laboratorio, Porvoo, Finland
Novalab Oy, Karkkila, Finland

SGS Inspection Services Oy, Hamina, Finland

SIA “Vides Audits”, Riika, Latvia

Suomen ympéristokeskus (SYKE), laboratorio, Helsinki, Finland

Suunnittelukeskus Oy, Ympéristolaboratorio, Helsinki, Finland
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APPENDIX 2. PREPARATION OF THE SAMPLES

Mineral oils (middle and heavy fractions) — the samples S1 and V1

Sample S1
Solutions Preparation
Diesel/Fuel oil (BAM KS 5004) 498.80 mg oil in 99.7 ml of hexane =>
5.00 mg/ml

The ampoule S1 (2 ml) was sent to the participants.

Sample V1: L1 — the standard mixture for analysis of the ‘water sample V1

Solutions Preparation

I
Diesel/Fuel oil (BAM KS 5002) 2927.21 mg oil in 49,814 ml of hexan

=> 58.76 mg/ml

I

Lubricating oil (BAM KS 5003) 2927.25 mg oil in 49.761 ml of isopropanol =>
58.83 mg/ml

L1 2,5 ml I+ 5 ml IIinto 100 ml of isopropanol =>
4.42 mg/ml

V1 200 plinto 1 litre of water => 0.88 mg/|

The ampoule L1 (2 ml) was sent to the participants. The final water sample V1 was prepared at the
participating laboratory by adding 200 pl of the sample L1 into the 11 of the water sample V1.

Sample M1

The polluted soil taken from the oil-contaminated site close to Tampere. The soil was dried at room
temperature and it was sieved through a 0.250 um sieve. The soil was mixed by a mechanized sam-
ple mixer. The soil was distributed in sub samples of 50 g using a rotary sample divider equipped
with vibratory sample feeder.
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Volatile organics — the samples S2 and M2

Samples S2 and M2
Compound Preparation of the stock | Preparation of the addi- | S2 (ng/ml) M2 ¥ (mg/kg)
(producer) solution tion solution for samples | (Addition solution/ | 20.0g soit ¥,
pro (1:50 dilution with MeOH) | §2 and M2 2 MeOH:2) | 4.0 mi H,0,
(pu"ty ) (M comound ! Vyeon) (V stock sotation —> T mmpound) (].976 g/ 79.107 2) 1.0 mi addition solution,
(m compound / VMCOH) 20.0 mt MeOH
0.475 ml * 13.932 mg/ml
MTBE b -
141.0 mg/ 10.121 ml =6.62 mg »
(Rabiurs 722 = 13.932 mg/ml 6.62 mg / 98.52ml” 1.68 pg/ml 3.36 mg/kg
(HPLC grade) = 0.067 mg /ml
0.191 ml * 16.007 mg/ml
TAME 1) _
162.5 mg/10.152 ml =3.06 mg
tuk: 49
(e T = 16.007 mg/ml 3.06 mg / 98.52 ml" 078 pg/ml 1.55 mgkg
(297%) =0.031 mg/ml
Benzene H 0.481 ml * 16.452 mg/ml _
(Riedel-de-Haen, 167.1 mg/10.157 ml =7.92mg
. 02 mg/k
32212) = 16.452 mg/ml 7.92 mg/98.52 ml" 201 pg/ml 4.02 mg/kg
(>99.7%) = (.080 mg/ml
0.401 ml * 17.085 mg/ml
Ethylbenzene 1 -
173.2 mg/10.137 ml = 6.85mg
g;"gkf/’ 03080) = 17.085 mg/ml 6.85 mg / 98.52 ml" 1.74 pg/ml 347 mg/kg
) = 0.069 mg/ml
Tolone 0.508 ml * 16.978 mg/ml
172.1 mg/10.137ml" | =8.62mg
g;"g":;;g“o) = 16.978 mg/ml 8.62 mg / 98.52 ml" 2.19 pg/ml 4.38 mg/kg
H%) = 0.088 mg/ml
Styrene - | 0197 ml ¥17.766 mgfmi
180.5 mg /10.160 ml' =3.50 mg
g;":ﬁ;gm ) = 17.766 mg/ml 3.50 mg / 98.52 ml" 0.89 pg/ml 1.78 mg/ke
%) = 0.036 mg/ml
o-Xylene 1) 0.515 ml * 16.798 mg/ml
- 170.8 mg /10.168 ml =8.65mg '
(Fluka 95660 2.19 1 4.39 k
sy = 16.798 mg/ml 8.65 mg /98.52 mi" kg/m meke
' = 0.088 mg/ml
-Xylons L [0SITml* 16347 mg/ml
- 165.6 mg /10.131ml =8.35mg
Fluka 95670 2.12 pg/ml 4.24 mg/k
Consry = 16.347 mg/ml 8.35 mg /98.52 ml" he/m merke
' =0.085 mg/ml
> Xylene L [0193 ml* 16438 mg/mi
- 166.8 mg / 10.147 ml =3.18mg
g';'g": 2/5)680) = 16.438 mg/ml 3.18 mg / 98.52 ml" 0.81 pg/ml 1.61 mg/kg
3% = 0.032 mg/ml
0.099 ml * 14.185 mg/ml
Trichloroethene 1) _
142.5 mg / 10.046 ml =141 mg
g'g"gk:’gz“” = 14.185 mg/ml 1.41 mg /98.52 ml" 0.36 pg/ml 0.71 mg/ke
2 %) =0.014 mg/ml
0.210 ml * 16.863 mg/ml
Tetrachloroethene 1) _
169.7 mg / 10.064 ml =3.54mg
o = 16.863 mg/ml 3.54 mg / 98.52 ml" 0.90 ug/ml 1.79 mg/ke
>99.9%) = 0.036 mg/ml

" the final volume of the methanol (Fluka, purge&trap grade, 65553) and the compound
2 the solvents were made by weighing, the content of the compounds in the solutions were calculated from the weiging

results

3 1,0 ml of the addition solution was added to the sample bottles (additions were done by weighing)

? the polluted soil was prepared from the same batch as the sample M1
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Compound

Stock solution ¢

Preparation of the stock
solution B 2

(V stock sotution = 1M compouna)

(M compound / Vmeon)

Preparation of the addi-
tion solution for sample
A\

V2 (ug/)

MTBE

13.932 mg/ml

0.49 ml * 13.932 mg/ml
=6.885 mg

6.885 mg/ 10.056 m1"”
=0.685 mg/ml

TAME

16.007 mg/ml

0.50 ml * 16.007 mg/ml
=8.032 mg

8.032 mg/ 10.056 ml"
=0.799 mg/ml

Benzene

16.452 mg/ml

0.50 ml * 16.452 mg/ml
=§.182 mg

8.182 mg/10.056 m1"”
=0.814 mg/ml

Ethylbenzene

17.085 mg/ml

1.00 ml * 17.085 mg/ml
=17.077 mg

17.077 mg / 10.056 ml"
= 1.698 mg/ml

Toluene

16.978 mg/ml

0.70 m] * 16.978 mg/ml
=11.861 mg

11.861 mg/10.056 ml"
=1.179 mg/ml

Styrene

17.766 mg/ml

0.52 ml * 17.766 mg/ml
=9.179 mg

9.179 mg / 10.056 mlI"
=0.913 mg/ml

0-Xylene

16.798 mg/ml

1.00 ml * 16.798 mg/ml
=16.832 mg

16.832 mg / 10.056 m]"
=1.674 mg/ml

m-Xylene

16.347 mg/ml

1.01 ml * 16.347 mg/ml
=16.471 mg

16.471 mg /10.056 ml"
=1.638 mg/ml

p-Xylene

16.438 mg/ml

0.50 ml * 16.438 mg/ml
=8.198 mg

8.198 mg/ 10.056 m1"
=0.815 mg/ml

Trichloroethene

14.185 mg/ml

0.49 ml * 14.185 mg/ml
=6.904 mg

6.904 mg/ 10.056 mI"
=0.687 mg/ml

Tetrachloroethene

16.863 mg/ml

0.51 ml * 16.863 mg/ml
=8.659 mg

8.659 mg/ 10.056 ml1"
=0.861 mg/ml

Dilution of the
stock solution B

with MeOH in three
steps (I, II and I):

I

4 ml (stock solution B)
+25 ml MeOH

3.147g+19.603 g

11
5 ml (dilution I) +
45 ml MeOH
3.962 g +35435¢g

I
30 ml (dilution II) +
260 ml MeOH
23.68g+203.72 g

290 ml of the addition
solution (dilution IIT)
was mixed with

30.0 1 river water

9.41 g/l

10.98 pg/l

11.19 pg/l

2335 pg/l

16.22 pgll

12.55 pg/l

23.02 pg/l

22.52 pg/l

1121 pg/l

9.44 pg/l

11.84 pg/l

") the same producer and purity as in preparation of the sample S2 and M2

2 the stock solution B was made from the same stock solutions as in preparation of the sample S2 and M2
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APPENDIX 3. TESTING OF HOMOGENEITY

Sample S1 (mineral oils)

The homogeneity was tested by analysis of nine ampoules: The recovery varied from 98.4 % to 101 %.

Sample L1 (mmeral oils)
The sample L1 was used for preparation of the sample V1.
The homogeneity was tested by analysis of nine ampoules: The recovery varied from 98.3 % to 99.9 %.

Sample S2 (VOCs)

Homogeneity was tested by analyzing trichloroethene and benzene from three samples. The differences be-
tween three ampoules were smaller than 2 %.

Samples M1, V2 and M2

Thbe homogeneity was tested from 10 samples.

Analyte/ Concen- Starget | Starget | Sa Sa/Starget | WWas Sbb Sm} ¢ Sbp <C
Sample tration % Sa/Starget
<0.5?

Mineral oils/M1 925 mg/kg § 15 138.8 | 5,82 0.066 yes 247 6.09 1350 | ves

Trichloroethene/V2 8.65 pg/l 12.5 1.081 | 0.112 | 0.103 yes 0.100 | 0.010 ; 0.21 yes

Tetrachloroethene/V2 | 11.2 pg/l 1.,5 1.40 0.208 | 0.148 yes 0.116 | 0.013 | 0.375 | yes

Benzene/V2 1141 pg/l | 12.5 1.43 0.142 {0.100 yes 0.132 | 0.017 | 0.365 | yes

MTBE/V2 0.794 ug/l | 12.5 1.22 0.167 | 0.136 yes 0.118 | 0.014 | 0.280 | yes

TAME/V2 11.28 ug/l | 12.5 1.41 0242 10172 yes 0.151 | 0.023 | 0.396 | yes

Toluene/V2 15.65 ug/l | 12.5 1.96 | 0.269 {0.137 yes 0.186 | 0.035 | 0.723 | yes

Ethylbenzene/V2 21.66 pg/l | 15 3.25 0.389 | 0.120 yes 0.297 | 0.088 [ 194 | yes

m,p-Xylene/V2 31.11 ug/l | 15 4.67 10461 | 0.099 yes 0.292 | 0.085 {3.90 | yes

o-Xylene/V2 2258 ug/l | 125 [2.82 | 0.686 | 0.243 yes 0.486 [ 0.236 | 1.82 | yes

Styrene/V2 13.19 pg/l | 15 1.98 0.193 | 0.098 yes 0.142 | 0.020 { 0.701 | yes

Trichloroethene/M2 0.701 15 0.105 | 0.016 | 0.152 yes 0.003 | < 0.002 | yes

, mg/kg 0.001

Tetrachloroethene/M2 | 1.87 15 0.281 | 0.049 | 0.174 yes 0.034 | 0.001 | 0.016 | yes
mg/kg

Benzene/M2 435 15 0.653 | 0.103 { 0.157 yes 0.073 | 0.005 | 0.083 | yes
mg/kg

MTBE/M2 3.52 12.5 044 | 0.152 | 0.345 yes 0.109 | 0.012 [ 3.52 | yes
mg/kg

TAME/M2 1.66 12.5 0.208 | 0.081 | 0.389 yes 0.057 | 0.603 | 0.014 | yes
mg/kg

Toluene/M2 4.82 12.5 0.603 | 0.162 | 0.269 yes 0.115 | 0.013 | 0.088 | yes
mg/kg

Ethylbenzene/M2 3.66 15 0.549 | 0.077 | 0.140 yes 0.055 | 0.003 | 0.057 | yes
mg/kg

m,p-Xylene/M2 6.24 15 0936 | 0.215 | 0.230 yes 0.152 | 0.023 | 0.194 | yes
mg/kg

o-Xylene/M2 491 12.5 0.614 | 0.092 | 0.150 yes 0.065 | 0.004 | 0.072 | yes
mg/kg

Styrene/M2 2.07 12.5 0.259 {0.029 |-0.112 yes 0.019 | < 0.012 | yes
mg/kg 0.001

In each case sa/smget<0 5. The variation between bottles sy, was smaller than the criteria ¢ = Flesy® + F2es,%,
where sy = (0. 3smge‘) and F1 = 1.88 and F2 = 1.01, when the number of the bottles was 10 (the samples
M1, M2 and V2). In each case the Spp’ < C.
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The samples were distributed 7 February and they were asked to analyze as follows:

19

o 8 -9 February 2006 / volatile organics in water (V2)

o until 17 February 2006 / mineral oils in soil and water, volatile organics in soil (S1, M1,

VI+L1, S2 and M2).

Mineral oils

APPENDIX 4

Sample Date Result Calculated con-
mg/ml centration
S1 7 Feb 2006 5.00 mg/ml 5.00
8 Feb 2006 5.00 mg/ml
L1 4 Feb 2006 0.856 mg/ml 0.88
14 Feb 2006 0.870 mg/ml
M1 7 Feb 2006 908 mg/kg
9 Feb 2006 914 mg/kg
Volatile organics
Samples S2 and V2
7Feb | 9 Feb 9 Feb D= 13 Feb
AV Test 4°- Was D <
Sample/Analyte Distrib. | Test4® | Test25° | Test25° Starget | 053Siar0es 038 uree? | | Testd °
S2/MTBE 1.68 1.71 1.71 1.79 -0.080 0.168 | 0.050 No 1.75
S2/Benzene 2.01 2.202 2.13 2.185 0.055 0.201 | 0.060 Yes 2.19
S2/TAME 0.78 0.766 | 0.781 0.81 -0.029 0.078 | 0.023 No 0.791
S2/Trichloroethene 0.36 0.361 0.348 0.346 0.002 0.036 | 0.011 Yes 0.358
S2/Toluene 2.19 2.27 2.27 2.30 0.030 0.219 | 0.066 Yes 2.111
S2/Tetrachloroethene | 0.9 0978 | 0.91 0.921 -0.011 0.090 | 0.027 Yes 0.954
S2/Ethylbenzene 1.74 1.69 1.76 1.72 0.040 0.174 | 0.052 Yes 1.771
S2/m,p-Xylene 2.93 2.86 2.95 2.89 0.060 0.293 | 0.088 Yes 2.978
S2/0-Xylene 2.19 2.28 2.36 2.33 0.030 0.219 | 0.066 Yes 2.377
S2/Styrene 0.89 0.955 10.951 0.952 0.002 0.089 | 0.027 Yes 0.961
V2/MTBE 9.41 10.18 10.60 10.63 -0.030 1.220 | 0.366 Yes 10.45
V2/Benzene 11.19 1161 11.55 11.26 0.290 1.430 | 0.430 Yes 10.94
V2/TAME 1098 1135 12 1.93 0.030 1410 | 0.420 Yes 11.66
V2/Trichloroethene 9.44 8.79 8.9 8.79 0.110 1.080 | 0.324 Yes 8.76
V2/Toluene 1622 |55 15.7 15.3 0.400 1.960 | 0.588 Yes 14.53
V2/Tetrachloroethene | 1184 11,01 11.23 11.03 0.200 1.400 | 0.420 Yes 11.03
V2/Ethylbenzene 17.9 19.50 18.67x) | 17.40 1.270 3.580 | 1.074 No 16.11
V2/m,p-Xylene 2.93 29.6 29.42 28.81 0.390 4.670 | 1401 Yes 26.28
V2/0-Xylene 23.02 2272 | 2291 22.66 0.250 2.820 | 0.846 Yes 21.73
V2/Styrene 9.05 12.08 10.9x) | 9.89 1.010 No evaluation 9.08

x) the results of triplicates varied
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Sample M2
D=Test
4°-Test
7 Feb 20 Feb 17 Feb 25°
AV : Was D<

Sampie/Analyte Distrib. Test 4 ° Test25° Starpet | 03Starper | 053Siarpe?
M2/MTBE 3.13 3.58 3.54 3.45 0.090 0.440 | 0.132 Yes
M2/Benzene 3.68 4.57 4.36 4.29 0.070 0.653 | 0.196 Yes
M2/TAME 1.41 1.66 1.65 1.62 0.030 0.208 | 0.062 Yes
M2/Trichloroethene 0.676 0.77 0.722 0.716 0.006 0.105 | 0.032 Yes
M2/Toluene 4.15 4.97 4.82 4.75 0.030 0.603 | 0.181 Yes
M2/Tetrachloroethene | 1-72 2.09 1.89 1.89 0.000 0.281 | 0.084 Yes
M2/Ethylbenzene 3.28 3.81 3.68 3.66 0.020 0.549 | 0.165 Yes
M2/m,p-Xylene 5.63 6.7 6.28 6.29 -0.010 0.936 | 0.281 Yes
M2/0-Xylene 4.31 5.21 4.95 4.93 0.020 0.614 | 0.184 Yes
M2/Styrene 1.72 2.17 2.08 2.07 0.010 0.259 | 0.078 Yes
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APPENDIX 5. COMMENTS SENT BY THE PARTICIPANTS
Lab Comment Action/SYKE
1 In a plastic bottle the text (kylmdvaraaja = freezer) was in Finnish. All | All text will be in
marking should be in English. English in future.
3 The sample M2: The laboratory does not us the head space technique.
The sample had to be moved into another bottle, which might have
| resulted some loose of VOC-compounds.
The samples V1 and V2: The laboratory was still testing the method
during the PT.
The sample S2: The concentration of the synthetic samples should be Th
. . . . . . € comments
higher in order to dilute them with a proper solvent used by a partici- | oo on iheo
pant. . account
The range for measuring (C10-C40) should be informed in the sample
letter
- s . The comment
6 Each participant was not able to report the results within the deadline. will be taken into
They should be mentioned in the report in future. account
15 The laboratory has reported much lower concentrations than the as-
‘ signed values in analysis of VOCs. The clear reasons have not been
found, but the participant has done strict control procedures
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APPENDIX 6.2 KERNEL DENSITY FUNCTIONS OF THE RESULTS OBTAINED
IN ANALYSIS OF MINERAL OILS

The sample V1

The participants used stirring or shaking method in extraction of the water sample V1 . The Kernel density function
was drawn after rejection the results of the laboratories (the labs 2, 7 and 9), which did not obtain the accepted results
in analysis of the synthetic sample S1. The density distribution is not unimodal, a clear evidence of bimodality can be
seen. The first top (about 0.7 mg/1) represents mainly the results obtained using the stirring technique in extraction. On
the other hand the second stop (about 0.95 mg/1) represents mainly the results obtained using the shaking technique in
extraction.

Kernel Density Plot
Fixed h: 0.08 Mineral oil/V1 (lab 2, 7 and 9 missing)

1.8

1.6 4

14 1

1.2 1

0.8 -

06 |

04

0,2 -

The sample M1
An evidence of multimodality (several tops in the distribution) can be seen also in analysis of the soil sample.

Kernel Density Plot
hOpt = 56.2 Mineral oil/M1 (lab 2, 7, 5 and 9 missing)

0,0045
0,004 -
0,0035
0,003 A
0,0025 -
0,002 1
00,0015 -
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APPENDIX 6.3 KERNEL DENSITY FUNCTIONS OF THE RESULTS OBTAINED
IN ANALYSIS OF TWO VOLATILE ORGANIC COMPOUNDS

—
Kernel Density Plot
V2 m,p-Xylene
Fixed h: 3.38
0,07
0,06 -
0,05
0,04
0,03
0,02 -
0,01
0 : . . .
10 20 30 40 50 60

The assigned value (the calculated value): 28,6 pg/l »
The results of the laboratories in the order of magnitude: 1, 15, 10 14, 16, 13,7, 17, 8, 3, 12, 6 and 4.

In analysis of the sample V2 the function was cleanly unimodal.

0,3

Kernel Density Plot
M2 m,p-Xylene
Used hOpt = .698

0.25 -

0.2 -

0.15 4

0,1 4

0,05 4

12

The assigned value (the robust mean): 5,63 mg/kg
The results of the laboratories in the order of magnitude: 1, 15, 10 17, 13, 12, 14,16, 7, 8, 6,3 and 4.
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Kernel Density Plot
V2 Ethylbenzene
Fixed h: 2.36

0.09
0,08
0,07
0,06 4
0,05
0,04 -
0,03 -
0,02

0,01

The assigned value (the calculated value): 17,9 pg/l.
The results of the laboratories in the order of magnitude: 1, 15, 16, 10, 14, 13,17, 3,7, 8, 6, 12,2 and 4.

In analysis of the sample V2 the function was slightly unimodal.

Kernel Density Plot
M2 Ethylbenzene
Used hOpt = .400

06

0,5 4

0,4

0,3 4

0,2

0,1 -

0 .
0 1 2 3 4 5 6 7

The assigned value (the robust mean): 3.28 mg/kg.
The results of the laboratories in the order of magnitude: 1, 15, 17, 10, 13, 14, 12, 6, 16, 8, 7, 3 and 4.



APPENDIX 7. ASSIGNED VALUES AND THEIR UNCERTAINTIES

The samples M1 and M2

29

Assigned | Estimation of | Uncertainty
Analyte Sample | value assigned value [ (U =2 u,)
Mineral oils Ml 925 mg/kg |[Robustmean |16 %
Tetrachroroethylen | M2 1.72 mg/kg |Robustmean (42 %
Trichroroethylen |M2 0.676 mg/kg | Robust mean |41 %
VOC-Benzene M2 3.68 mg/kg |Robustmean |24 %
VOC-Ethylbenzene | M2 3.28 mg/kg |Robustmean {24 %
VOC-m/p-Xylene |M2 5.63 mg/kg |Robustmean |26 %
VOC-MTBE M2 3.13 mg/kg |Robustmean |24 %
VOC-0-Xylene M2 4.31 mg/kg |Robustmean {25%
VOC-Styrene M2 1.72 mg/kg |Robustmean |27 %
VOC-TAME M2 1.41 mg/kg [Robustmean |33 %
VOC-Toluene M2 4.15 mg/kg |Robustmean |24 %

The uncertainty of was estimated using the equation:
U=2-223- s,ob/\/n (at 95 % confidence interval)

The samples S1, S2, V1 and V2:

Assigned | Estimation of Uncertainty

Analyte Sample | value assigned value U=2u)
Mineral oils S1 5.00 mg/kl | Calculated concentration | < 0.5 %
Vi 0.88 mg/l | Calculated concentration { < 0.5 %
Tetrachroroethylen | S2 0.900 pg/ml | Calculated concentration { < 0.5 %
V2 11.84 pg/l | Calculated concentration | < 0.5 %
Trichroroethylen |S2 0.360 pg/ml | Calculated concentration { < 0.5 %
V2 9.44 g/l Calculated concentration | < 0.5 %
VOC-Benzene S2 2.01 pg/ml |Calculated concentration | < 0.5 %
V2 11.19 pug/l | Calculated concentration [ < 0.5 %
VOC-Ethylbenzene | S2 1.74 pg/ml | Calculated concentration [ < 0.5 %
V2 17.9 pg/l Calculated concentration | < 0.5 %
VOC-m/p-Xylene |S2 2.93 pg/ml | Calculated concentration [ < 0.5 %
V2 28.6 ng/l Calculated concentration | < 0.5 %
VOC-MTBE S2 1.68 ug/ml | Calculated concentration | < 0.5 %
' V2 9.41 pg/l Calculated concentration { < 0.5 %
VOC-0-Xylene S2 2.19 pg/ml | Calculated concentration |{ < 0.5 %
\ 23.02 ug/l | Calculated concentration | < 0.5 %
VOC-Styrene S2 0.89 pg/ml | Calculated concentration | < 0.5 %
V2 9.05 pg/l Calculated concentration | < 0.5 %
VOC-TAME S2 0.78 pg/ml | Calculated concentration | < 0.5 %
V2 10.98 pg/l | Calculated concentration | < 0.5 %
VOC-Toluene S2 2.19 pg/ml | Calculated concentration | < 0.5 %
V2 16.22 ug/l | Calculated concentration | < 0.5 %

The uncertainty was estimated on the basis of the sample preparation

APPENDIX 7
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APPENDIX 8. MEASUREMENT UNCERTAINTIES REPORTED BY THE
PARTICIPANTS

Uncertainties were estimated using the procedures as follows:

Meth 1:
Meth?2:

Meth 3:
Meth4:
Meth 5:
Meth 6:
Meth 7:

Meth 8:

using the variation of the results in X chart (for artificial samples)

using the variation of the results in X chart and the variation of the replicates (r %- or R-
chart)

using the variation of the data obtained in analysis of CRM

using the data obtained in method validation (and IQC)

using the EURACHEM- Guide “Quantifying Uncertainty in Analytical measurements”
adapting the EURACHEM- Guide “Quantifying Uncertainty mAnalyncal measurements”
(e.g. pre-treatment, calibration, measurement)

using the the NORDTEST report TR 537 “handbook for calculation of Measurement
Uncertainty

other procedure
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APPENDIX 8/2
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Analyytti (Analyte) TetraCE
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Nayte (Sample) V2
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Nayte (Sample) M2
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Analyytti (Analyte) VOC-o-Xylene Nayte (Sample) V2
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APPENDIX 9/
LHTE 9. RESULTS AND UNCERTAINTY ESTIMATES REPORTED BY THE LABORATORIES
Appendix 9.
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Analyytti (Analyte) TetraCE
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Analyytti (Analyte) VOC-o-Xylene
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Analyytti (Analyte) VOC-Toluene Nayte (Sample) M2
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APPENDIX 10. EXPLANATIONS FOR THE RESULT SHEETS

Results of each participant

Analyte
Unit
Sample
z-Graphics
z-value

Outl test OK

Assigned value
2% Targ SD %
Lab’s result
Md.

Mean

SD

SD%

Passed
Missing

Num of labs

The code of the sample
z score - the graphical presentation
z-score, calculated as follows:
z=(x, - X)/s, where
x, = the result of the invidual laboratory
X = the reference value (the assigned value)
s = the target value for the total standard deviation (s
yes - the result passed the outlier test '
H = Hampel test (a test for the mean value)
In addition, in robust statistics results deviating at least 50 % from the original robust
mean have been rejected.
the reference value

targel) )

“the target total standard deviation (95 % confidence interval).

the result reported by the participant (the mean value of the replicates)
Median

Mean

Standard deviation

Standard deviation, %

The results passed the outlier test

i.e. <DL

the total number of the participants

Summary on the 7 scores

A - accepted (-2 <z<2)

p - questionable ( 2<z < 3), positive error, the result > X

n - questionable ( -3 < z< -2), negative error, the result <X

P - non- accepted (z > 3), positive error, the result >>> X

N - non- accepted (z < -3), negative error, the result <<<X (X = the reference value)

Robust analysis

The items of data is sorted into increasing order, X, X,, ..., X,,...,X
Initial values for x* and s” are calculated as:
X’=median of x, i=1...p)
s"=1.483 medianof | x, —x"| (i=1...p)

p.

For each x is calculated:

"= x"-¢ ifx <x'-@
"= xX"+¢ ifx>x"+@
x"= x otherwise

The new values of x”and s are calculated from:
X' = Yx'/p
s =134 (5 - %) (p-D)

The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x™ and s” seve-
ral times, until the process convergenes. '
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Ref: Statistical methods for use in proficiency testing by interlaboratory comparisons, Annex C
(ISO/DIS 13528, Draft 2002-02-18)
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RESULTS OF EACH LABORATORY

Analyte Unit Sample z-Graphics Z- value| Outl| Assig- | 2° Lab's Md. Mean SD | SD%|{|Pas-{ Outl.] Mis- | Num
3 2 1 0 +1 +2 +3 test ned |Targ| result sed | fai- | sing| of
OK| value [SD% led labs
— - Laboratory 1. - oo oo et RIS R T T T T T e
Benzene | mglkg Y/ B | pem—— 3,365 | yes 368 |30 [1823 [350 3576 [0.78  [21B |14 |0 O |14 '
pg/ml S2 - 0,373 yes [ 2,01 20 {2085 |21 2,115 (0,3457 1163 [{13 |1 0 14
ug/l v2 S 4135 | yes{11,19 [25 {5407 [9,72 9,789 (2,836 1289114 |0 |0 14
VOC- ma/kg M2 e — -3,343 yes { 3,28 30 (1,635 [3,12 3177 {0,748 J235{{13 [1 0 14
Et.benzene pa/ml sS2 ',-— 0,690 yes 11,74 20 (186 1,785 [1,766 0,344 1184 |13 |1 0 14
wa/l V2 .——-—1' -2,789 yes {17.9 40 (7917 18.15 17.56 4,937 28,1 |[14 |0 0 14
VOC-mip- ma/kg M2 ——— -3.674 yes | 5,63 30 12527 [5.39 5373 1,309 (24313 |1 0 14
Xylene pg/ml S2 —{ -0,427 yes | 2,93 20 (2805 |2,958 {29 05159 |17,7 |13 |1 0 14
ug/l V2 S -3,776 yes | 28,6 30 (124 27,9 27,2 7,231 26,5 {113 |1 0 14
VOC-o-Xylene | maglkg M2 ——— -4,107 ] yes [4,31 25 12,098 [4,45 4116 [0,9214 (223 (13 |1 0 14
pg/ml S2 - -0,343 | yes (2,19 20 2115 |228 2,265 (0,378 |166 |{13 |1 0 14
ug/l V2 _._—----qI -4,800 yes | 23,02 |25 [9207 (223 20,87 15,353 |256 {{13 1 0 14
VOC-Toluene | mgikg M2 — -4,072 yes [ 4,15 25 (2038 1402 3,764 (1,114 1295114 |0 0 14
wa/ml S2 -,' -0,228 yes | 2,19 20 {214 2,08 1,991 0.5178 26,0 {[14 {0 0 14
ua/l —-—-——-; 6,333 14,3 13,97 3,501 25,0 (113 1 0 14

«., Laboratory; ‘2. sl -

Min.ol-GC | malkg [ T 1413 ] yes|925 |30 |1121 |810 9427 1563 16514 |1 10 |15

mg/ml ;—————- 2,649 yes {5 20 16,325 5,085 5,299 (0,607 11,415 |0 0 15

mg/l ——1l -1,402 yes | 0,88 30 {0695 (0,719 10,7878 |0,2603 (33,0 {|15 |0 1 16

VOC-Benzene | mg/kg M2 ', 0,050 yes [ 3,68 30 |3708 {359 3,576 (0,78 21,8114 |0 0 14

pg/mi S2 IR 1,244 yes | 2,01 20 12,26 2,111 2,115 10,3457 ({163 {{13 |1 0 14

uall v2 ———\l -4,273 yes | 11,19 25 15213 9,72 9,789 2,836 (289 |/14 |0 0 14

VOC- mglkg M2 T 10,750 H 13.28 30 (857 312 3177 10,748 [235[[13 |1 0 T4

Et.benzene ug/ml S2 : 24,050 H 1,74 20 15925 1,785 1,766 |0,344 194 |13 |1 0 14

wall V2 ;—— 1,509 yes 17,9 40 23,3 18,15 17,56 |4,937 (28,1 (|14 |O 0 14

VOC-mip- malkg M2 r 65,860 H 15,63 30 [61.25 |539 5373 (1,308 24313 [1 0 14
Xylene wg/ml S2 : 133,300 H |2,93 20 {42 2,958 2,91 0.5159 17,7 |{13 1 0 14 -

wall V2 'ﬁ 22,130 H |28.6 30 1235 27.9 272 7,231 26,5 {(13 |1 0 14

VOC-o-Xylene| mglkg M2 ] ‘, 39,150 HT4.31 25 (254 445 4116 10,9214 [2237]]13 {1 0 T4

ug/ml S2 'r 63,010 H 12,19 20 {1599 2,29 2,265 10,378 166 ({13 {1 0 14

ug/l V2 : 14,130 H 23,02 25 163,68 22,3 20,87 15,353 1256 |[13 1 0 14

VOC-Toluene | mglkg M2 ———— 5,335 | yes 4,95 - |25 [1,382 [4,02 3,764 [1,114 1295 [[14 |0 0 14

pg/mi S2 —————1I -4,977 yes | 2,19 20 {11 2,08 1,991 0,5178 26,0 |{{14 [0 0 14

wa/ V2 _.—-—-—--,I -7,053 H (16,22 25 1,92 14,3 1397 [3,507 250413 |1 0 14

LoLaboratory. "3 e BT T

Min.oil-GC | molkg (Y] —_— ves 925 30 (1080 1910 9427 1563 1650114 |1 |0 |15

mg/ml S1 -; -0,220 yes |5 20 14,89 5085 {5299 (0,607 (11415 |0 0 15

mg/l V1 ',— 0,909 yes 0,88 30 11,00 0,719 {0,7878 [0,2603 (330 {|15 |0 1 16

VOC-Benzene | mg/kg M2 - -0,267 | yes 13,68 30 [3532 [3.58 3,576 [0,78 218 ([14 |0 0 14

pg/ml s2 ! 7,985 H 2,01 20 |3615 |2.111 |2.115 [0,3457 [163 ({13 |1 |0 |14

ug/l v2 —-—“ -1,723 yes 111,19 25 |8,78 9,72 9,789 2,836 {289 (|14 |0 0 14

VOG- malkg M2 — 1,225 yes | 3,28 30 (3882 {3732 3177 (0,748 235 ({13 |1 0 14

Et.benzene pg/ml S2 -5' -0,201 yes {1,74 20 {1,705 1,785 1,766 0.344 194 {[13 1 0 14

ug/l V2 ;- 0,186 yes |17,9 40 (18,57 18,15 17,56 4,937 28,1 1114 |0 0 14

VOC-mip- mag/kg M2 ja— 1,155 yes [ 5,63 30 16,605 {539 5,373 [1,309 (243|113 |1 0 14

Xylene pgiml S2 ‘r— 0,461 yes | 2,93 20 |3,065 2,958 29 05159 |17,7 {[13 |1 0 14

ua/l V2 ',-— 0,800 yes | 28,6 30 32,03 279 27,2 7,231 26,5 {13 1 0 14

VOC-o-Xylene | mag/kg M2 [——— 0,998 yes 14,31 25 |4.848 1445 4176 [0,9214 [223]13 |1 0 14

ygiml S2 :——- 1,050 yes [ 2,19 20 {2,42 2,29 2,265 (0,378 166 [{13 |1 0 14

wa/l V2 ',- 0,120 yes | 23,02 25 (23,37 22,3 20.87 5,353 256 (|13 1 0 14

VOC-Toluene | mglkg M2 f— 0,766 yes |4,15 25 14547 402 3764 (1,114 1295 |[T4 [0 0 14

ug/mi S2 —-—-—-: -2,123 yes {2,19 20 (1,725 2,08 1,991 0,5178 (26,0 {[14 |0 0 14

pgll v2 — 0,996 | yes{1622 |25 {142 {143 |1397 3501 [25014{13 [1 {0 114

Oullier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Mampel, M - manual

SYKE - Interlaboratory Compariso;\ test 2/2006



Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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APPENDIX
Analyte Unit Sample z-Graphics Z-value| Qutl | Assig- | 2" | Lab's Md. Mean SD | SD%|{ Pas- | Outl.| Mis- | Num
3 2 1 0 +1 +2 +3 test ned [Targ| result sed | fai- | sing| of
OK | value {SD% led labs
L - ' yes [925 30 ]892,5 970 T156.3 T4 1 0 15
mg/ml $1 ' 0100 | yes|5 20 {505 |5085 |[5298 |0607 [114(15 [0 {0 [15
mg/l V1 : 0,023 | yes|0,88 |30 [0877 (0,719 {0,7878 1{0,2603 |33.01{15 |0 |1 16
TetraCE malkg M2 ; 3789 | yes|1.72 |30 |2.543 |1.75 1735 |0.4295 (24,78 [0 10 |9
pg/mi s2 p 4,222 H |09 20 {128 |0.9095 [0.9122 |003822(42 |6 |3 o |9
pgll V2 e (12,338 | yes (11,84 [25 [153 1.1 11,55 [1583 (13618 |1 {0 |9
TriCE malkg M2 " 3092 | yes|0,676 |30 10,9895 0,71 0.6769 |0,2015 (29,719 |0 {0 |9
pg/ml s2 : 4,444 | yes|0,36 20 {052 |0,3903 [0,3969 |0,08964(225i9 (0 [0 |9
g/l v2 e |{2,169 | yes (9,44 25 112 8939 (9,227 {1,351 [146(8 {1 |0 |9
VOC-Benzene | malkg 1YP) —— TB52 | yes 3,68 |30 14.757 13,59  |3.576 0,78 2181114 [0 |0 i
pg/ml s2 ' 3433 | yes|2,01 20 (27 2111 (2,115 ]0.3457 |163 [|]13 |1 {0 |14
pg/ V2 ' 3,057 | yesi{11,19 125 |1547 |9,72 19,789 2,836 (28914 [0 {0 |14
VoG- ma/kg M2 e || 2,616 | yeS | 3,28 30 [3.567 (3.2 |3.377 10,748 235113 |1 |0 |14
Etbenzene | pg/ml s2 ' 3592 |vyes|1,74 |20 {2365 |1,785 [1,766 (0344 [19.4 ({13 {1 [0 [14
pg/l v2 ———— 12,449 | vyes[17.9 140 [2667 [1815 [1756 [4,937 |28,1 (14 |0 |0 |14
VOG-mip- ma/kg M2 Feer——__ ||2.157 | yes |5.63 30 [7.452 |5.38  |5.373 |1.309 |243 (|13 |1 |0 |14
Xylene pg/mi s2 ' 3,106 | yes|2,93 20 {384 |2.958 {291 05159 |177 {13 |1 o |14
pg/l V2 e 112,681 | yes [28.6 {30 40,1 279 {272 7231 (2651013 (1 lo (14
[~ VOC-MTBE | mgikg M2 — 1,757 | yes 3,13 25 |3.583 (3.2 3760 |0.4288 13510 |0 |0 |10
pg/mi s2 ' 3,065 | yes|1,68 20 [2195 |1661 [1,705 {0337 {197{10 |0 |0 {10
_ pal) V2 p— 1,210 | yes [9,41 25 11083 (9,205 [9.391 |2215 |235({10 {0 o |10
VOC-o-Xylene | ma/kg M2 [ 1,541 yes 4,31 25 1514 4,45 4,116 10,9214 (223 [}13 {1 0 14
pg/ml s2 p——————— 112,580 | yes|2,19 20 (2,755 2,29 2,265 (0378 |166 ({13 |1 |0 |14
g/l V2 p— 1,360 | yes|2302 (25 |2693 {223 2087 5353 (25613 |1 j0o |14
| VOC-Btyrene | maglkg M2 —— 1000 |yes[1.72 |25 [1.935 |1.63 |1.731 0,521 |145(|9 [0 0 |9
pg/mi s2 [ 1,573 | yes|0,89 20 1,03 10,8815 {0,8583 |0,1202 {13,913 |0 0 |9
gl V2 | yes 9,05 11,23 1897 19,053 [217 2398 |0 o |8
VOC-TAME | mglkg M2 " 0.756 | yes 1,41 25 (1543 |15 17419 |0.2634 [18,5]10 [0 [0 [10
pg/mi s2 ‘r 3590 | yes|{0,78 20 {1,06 |0,7477 [0,7434 {0,1889 [254 ({10 j0 |0 |10
g/l v2 p—— 1,763 | yes[1098 125 [13,4 (1035 (10,54 |2666 [252 110 {0 {0 |10
VOC-Toluene | mag/kg M2 [ S— 2,058 yes 14,15 25 15218 4,02 3,764 [1,114 29,5 {14 |0 0 14
pg/mi s2 p—— 2,968 | yes 2,19 20 (2,84 |2,08 1,991 [05178 (26,0 ({14 [0 [0 |14
v2 p—— 1,273 | yes|16,22 {25 |18.8 143 13,97 (3501 |250(13 {1 o |14
[ .-Laboratory: 5., .- i g A PR - P ‘
Minol-GC | mokg | M1 ] ————
mg/ml S1 —
mg/l V1 p—
__Laboratory .6 - . . Lo o , B
Minoi-GC ] mglkg Ve - 0,234 | yes 925 |30 7563 11651114 1110 115
mg/ml S1 | 0,020 | yes|5 20 4,99 5085 |5299 (0607 (11,4115 {0 |0 15
mg/l V1 — 2,409 | yes|0.88 30 |0562 [0.719 [0,7878 |0,2603 (33,0115 |0 |4 16
TetraCE ma/kg M2 - 0,242 yes (1,72 30 (1,783 1,75 1,735 [0,4295 (247 [[8 0 0 9
pa/mi s2 - -0,333 | yes |09 20 087 ]09095 {09122 |0,03822(42 |6 (3 |0 |9
g/ v2 — 0,973 |vyes|11,84 |25 |10.4 11,1 1155 (1583 (1368 {1 |0 |9
TriCE ma/kg M2 — 0.650 | yes |0.676 |30 [0.7419 |0.71 0.6763 |0,2015 {23.7 |8 |0 |0 |9
pg/mi S2 — 1,222 | yes|0,36 20 {0,404 [0,3903 |0,3969 |{0,08964 {22518 |0 |0 |9
g/l v2 — 0,605 |yesi944 |25 (8727 8939 [9,.227 (1351 {1468 |1 |o |9
VOC-Benzene | mg/kg M2 j— 1,390 yes | 3,68 30 14,447 (359 3,576 0,78 21,8 [114 [0 [¢ 1
ug/mi S2 (—— 1517 | yes|2,01 20 2315 {2111 [2115 (03457 [163 {13 [1 |0 |14
gl v2 - 0460 |yes|11,19 |25 (1183 (972 (9,789 (2836 [2891{14 |0 |0 |14
VOC: ma/kg M2 - 0,234 | yes |3.28 30 (3395 |3.12 3177 |0.748 |235 113 |1 |0 |14
Et.benzene | pg/ml s2 — -1,494 | yes|1,74 20 |[1.48 1,785 1,766 (0344 (194 {[13 |1 |0 |14
pg/l v2 - 0419 | yes|[17.9 40 |19.4 1815 |17.56 4,937 |2811[14 [0 lo |14
VCC-mip- ma/kg M2 p— 7,001 | yes 1563 30 |6.475 |5.38 5373 |1,309 |24.3 13 |1 |0 114
Xylene pg/ml S2 - 0341 | yes|2,93 20 {303 2958 (2,91 05159 17,7 (13 |1 |0 |14
g/l v2 I 1,057 | yes 28,6 30 133,13 {279 |27.2 7231 (2651(13 |1 jo |14
|~ VOC-MTBE | mglkg M2 T 0,083 | yes|3.13 25 (3,163 [3.20 3169 |0,4288 [13,5 (10 [0 |0 |10
pg/mi s2 — 1518 | yes|1.68 20 |1,425 (1661 |1705 |0337 [19,7(]10 Jo [0 {10
pafl v2 O -1,587 | yes 9,41 25 (7,543 9205 (9391 {2215 |[235({10 j0 {0 |10
VOC-o-Xylene | mg/kg M2 j— 1,401 yes [ 4,31 25 15,065 [4,45 4,116 0,9214 (223 |[13 |1 0 14
pg/mi s2 — 0936 | yes|219 20 (2395 2,29 2,265 (0378 166113 |1 {0 |14
g/l V2 f— 0549 | yes|23,02 |25 (246 |223 [20,87 {5353 [2561113 {1 [0 (14
[“VOC-Styrene | mglkg M2 —— 1500 |yes[1.72 |25 |2.042 1,69 7,731 |0,2521 14,5119 0 [0 |9
pg/mi s2 — 0.618 | yes|0.89 20 10,945 {0,8815 {0.8583 |0,1202 [13,9(}9 0 |0 |9
ugh v2 X yes |9,05 12,07 {897 [9.053 {217 23918 1o lo |8
| VOC-TAME | mglkg M2 Jn— 1,787 [ yes|1.41 25 11,095 |15 1,419 |0,2634 |18,5 ({10 |0 |0 10
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Analyte Unit Sample 2-Graphics Z-value|Outl | Assig- | 2° | Lab's Md. Mean SD | SD%j| Pas- | Oull.} Mis- | Num
3 2 1 0 +1 +2 +3 test{ ned |Targ| result sed | fai- | sing| of
OK | value |SD%, led labs
pg/ml S2 ——-——; -3,955 yes |0,78 20 10,4715 |0,7477 10,7434 10,1889 (254 {110 |0 0 10
~Laboratory - § =~ Lo 7 o =
VOC-TAME pgll V2 _..__, -3.580 | yes{10,98 |25 067 110,357 770,54 2666 [2527][10 |0 0 10
VOC-Toluene | mg/kg | M2 | — 1,002 yes (4,15 25 467 4,02 3764 [1.114 7285714 |0 0 14
pg/mi S2 ;— 0,708 yes (2,19 20 {2,345 2,08 1.991 0,5178 26,0 ({14 |0 0 14
pall V2 ' 110
—_ Laboratory. .7 - o
Min.oil-GC | mg/kg —— 3477 ]156.3 T4 11 ]0
mg/ml S$1 ',---—— 2,330 yes (5 20 16,165 5.085 5,299 0,607 11,4415 |0 0 15
mg/l \Al ',—-— 2,879 yes | 0,88 30 |1.,26 0,719 |0,7878 {0,2603 |33,0{{15 0 1 16
TetraCE ma/kg M2 J— 1,473 yes 1,72 30 121 1,75 1,735 [0,4295 24,719 0 0 9
yg/mi S2 ',-— 0,722 yes [0,9 20 0,965 0.9095 {0,9122 {0,03822(4,2 ||6 3 0 9
Mo/l V2 —-: 0878 | yes|11,84 [25 {10,554 111 11,55 1,583 13,6 1|8 1 0 9
TriCE mg/kg M2 —— 2,110 yes |0.676 |30 [0,89 0,71 0,6769 [0,2015 29,7 |[9 0 0 9
pa/mi S2 —; -0,417 | ves (0,36 20 {0,345 10,3903 |0,3969 |0,08964 22,5 |i9 0 0 9
pa/l v2 —; -0,449 | yes (9,44 25 8,91 8939 19,227 1.351 146 |18 1 0 9
VOC-Benzene | mg/kg M2 — 0,752 yes | 3,68 30 14,095 [3,59 3576 10,78 218114 [0 0 14
pg/ml S2 1' -0,174 | yes |2,01 20 1,975 2,111 2,115 [0,3457 (16,3 [|13 -1 0 14
pg/l V2 —,' -1,254 | yes[11,19 {25 -{9,437 9,72 9,789 {2,836 (289 ({14 |0 0 14
VOC- molkg M2 — 1743 | yes |3.28 |30 [3.842 |3.12 13177 10.748 23513 |1 [0 114
Et.benzene pg/ml S2 ;— 0,374 yes |1,74 20 ' 11,805 1,785 1,766 0,344 194 }j13 |1 0 14
ug/l V2 - 0,205 yes (17,9 40 118,63 1815 (17,56 [4.937 28,1 (|14 |0 0 14
VOC-mip- malkg M2 — 0.645 yes 5,63 30 16,175 (539 5373 1309 124313 11 |0 14
Xylene wg/ml S2 N -0,068 | yes 12,93 20 (2,91 2,958 1291 0,5159 (17,7 113 |1 0 14
pa/l V2 q' -0.233 | yes|28,6 30 {276 27,9 27,2 7,231 26,5113 |1 0 14
[~ VOC-MTBE | mglkg M2 ' 0,134 | yes 3.13 25 13,183 |3 3169 04288 |13.5 10 |0 |0 10
pg/mi S2 -,' -0.536 | yes|1,68 20 1,59 1,661 1,705 (0,337 18,7 {|10 |0 0 10
pg/l v2 -: -0.434 | yes (9,41 25 (8,9 9,205 9,391 2215 |2351({10 |0 0 10
VOC-o-Xylene] mg/kg M2 - 0,561 yes [4,31 25 74812 14,45 4116 (09214122313 |1 0 14
pg/ml s2 'r 0,046 yes (2,19 20 12,2 2,29 2,265 (0,378 166 ||13 |1 0 14
pa/l v2 —-{ -1,073 | yes |23,02 |25 [19,93 22,3 20,87 5353 [256 {113 |1 0 14
VOC-Styrene | mglkg M2 : 0.000 | yes 1,72 25 |1.72 1,69 1731 |0.2521 [145(|9 |0 |0 |9
ug/ml 52 -—-——{ -1,685 | yes {0,89 20 (0,74 0,8815 10,8583 {0,1202 13,9 {9 0 0 9
Mo/l V2 : yes |9,05 8,703 8,97 9,053 217 239 |i8 0 0 8
| VOC-TAME | mglkg M2 — 1,816 | yes 1,41 25 |1.73 15 1,419 |0,2634 |185([10 |0 |0 |10
pg/ml S2 }——-—- 1,474 yes |0,78 20 (0,895 |0,7477 |0,7434 10,1889 (25410 |0 0 10
pg/l v2 --,l -0.520 | yes 10,98 25 110,27 10.35 10,54 2,666 [2521{10 |0 0 10
VOC-Toluene | mg/kg M2 p— 0,737 yes [4,15 25 4532 1402 3,764  [1,114 [295([14 |0 0 14
pg/mi S2 -; -0,160 | yes{2,19 20 [2,155 2,08 1,991 05178 (26,0 [{14 |0 0 14
wo/l v2 —; -1,292 | yes|16,22 |25 {13,6 143 13,97 3,501 250113 |1 0 14
Min.oll-GC | mglkg A v 30 9135 |90 756.3 T 0 |15
mg/ml S1 ; -0,010 yes |5 20 {4,995 5,085 5,299 0,607 11.4 0 0 15
mg/l Al ——' -2,273 | yes |0,88 30 (0,58 0,719 |0,7878 [0,2603 133,0 0 1 16
TetraCE mg/kg M2 — 0.649 yes | 1,72 30 |1.887 [1,75 1,735 |0,4295 (24,7 0 0 9
pg/mi S2 ',- 0,106 yes 10,9 20 10,9095 {0,9095 |0,9122 {0,03822|4,2 3 0 9
yg/l V2 —,' -0,413 yes 11,84 25 111,23 111 11,55 1,583 13,6 1 0 9
TrCE . maglkg M2 — 0,451 yes [0,676 |30 10,7218 [0.71 0.6769 [0,2015 29,7 0 0 9
ug/ml S2 -{ -0,319 | yes |0,36 20 10,3485 |0,3903 |0,3969 |0,08964 22,5 0 0 9
pgll V2 ---‘I -0,462 yes 19,44 25 18,895 8,939 9,227 1,351 14,6 {18 1 0 9
vOC-Benzene | markg M2  S—— 1,234 yes | 3,68 30 4,361 3,59 3,576 [0,78 218114 |0 0 14
pg/ml s2 p— 0,595 | yes|2,01 20 |2,13 2111|2115 (03457 163113 [1 [0 |14
pg/l V2 - 0.257 | yes{11,19 {25 [11,55 |[9.72 9,789 {2836 28914 |0 |0 |14
VOC- mg/kg M2 j— 0,822 yes |3,28 30 [3.684 3,12 3177 0,748 23,5 {[13 |1 0 14
Etbenzene | ug/ml s2 r 0,138 |vyes{1,74 |20 |1,764 {1,785 {1,766 |0.344 |194 (13 {1 {0 |14
Velj} V2 'p 0,214 yes |17.9 40 118,67 18,15 17,56 4937 28,1 (114 0O 0 14
VOC-mip- mglkg M2 — 0,770 yes 5,63 307162 5.39 5373 [1,309 {24313 |1 0 14
Xylene yg/ml S2 ;- 0,084 yes |2,93 20 }2,955 2,958 291 0,5159 (17,7 {|13 1 0 14
ug/l V2 'r 0,196 yes [28,6 30 12944 27,9 27,2 7.231 26,5 (13 1 0 14
VOC-MTBE mglkg M2 jm— 1,042 yes [3,13 25 13,538 3.21 3,169 0,4288 [135110 |0 0 10
ug/ml S2 :- 0,196 yes | 1,68 20 (1,713 1.661 1,705 0.337 18,7 {{10 |0 0 10
wa/l V2 lr-—.. 1,011 yes |9,41 25 {106 9,205 9,391 2,215 23,5110 |0 0 10
VOC-o-Xylene| mgkg M2 [ — 1,195 yes 4,31 25 4,954 4,45 4,116 10,9214 [22,3 {13 {1 0 14
pg/mi s2 — 0,758 | yes|219 |20 [2356 {220 2265 (0378 (166113 [1 (0 |14
ug/l V2 " -0,040 | yes|23,02 25 2291 22,3 20,87 5353 1256 (|13 |1 0 14
VOC-Styrene | mg/kg M2 mem—— 7659 | yes|1.72 25 12,077 |1.60 1731 |0.2521 [145]9 |0 |0 |9
pg/ml S2 |r--— 0.685 yes | 0,89 20 10,951 0.8815 |0,8583 |0,1202 {13,9 {{9 0 0 9

Outlier test failed: C - Cohcran, G1 - Grubbs( 1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Analyte Unit Sample z-Graphics Z-value| Outl | Assig- | 2* Lab's Md. Mean SD | SD%||Pas-| Cutl.| Mis- | Num
3 2 1 0 +1 +2 +3 test ned |Targ| result sed | fai- | sing| of
OK | value |[SD% led labs
ugl V2 j yes |9,05 10,9 18,97 9,053 [2.17 o Jo s
Laborafory 8 i L R L e T s R
VOC-TAME | mglkg YK — T387 Tyes|1.41 |25 |1.655 |15 7479 10,2633 710 13
pg/ml i 0.019 yes |0,78 20 10,7815 10,7477 {0,7434 10,1889 (25,4110 {0 o] 10
ug/l - 0,742 yes | 10,98 25 |12 10.35 10,54 2,666 252 1|10 {0 0 10
VOC-Toluene | mg/kg — 1,284 yes [4,15 25 (4816 1402 3764 1,114 29514 10 |0 14
ug/ml ',— 0.349 yes {2,19 20 {2,266 2,08 1,991 0,5178 26,0 1|14 |0 0 14
ug/l -1' -0,258 yes {16,22 25 157 14,3 13,97 3,501 25,0 {13 1 0 14

L'a‘bpratqry;{. 9. Vo
Min.oil-GC mg/kg

-
mg/ml f———
mg/l p—
~Laboratory: 10 . Sia v i
Minol-GC | mokg M ja 370 756.3 T 10
mg/ml S1 I,-—— 1.540 yes |5 20 577 5085 |5.299 0.607 11,4 ({15 10 0 15
mg/l \Al —-—{ -4,182 yes ;0,88 30 {0,328 |0,719 [0.7878 |0,2603 |33.0{{15 |0 1 16
VOC-Benzene | mg/kg M2 - 0,394 | yes 3,68 30 13,463 [3,59 3576 [0,78 218114 [0 0 14
pg/ml S2 U 2,289 | yes|2,01 20 J1,55 ]2111 2115 {03457 |163{13 (1 Jo {14
ugh V2 | -1,308 yes {11,199 |25 [9,36 9,72 9,789 2,836 (28914 |0 0 14
vOC- ma/kg M2 — 0,706 | yes|3.28 30 12,933 1312 3777 10,7487 [2357(13" |1 0 14
Et.benzene ug/mi S2 -——,I -2,644 yes | 1,74 20 11,28 1,785 1,766 0,344 194 (|13 |1 0 14
ug/l V2 — -0,801 yes |17,9 40 [15,03 18,15 (17,56 4937 (28,1 ({14 |0 ] 14
VOC-m/p- mglkg M2 — -1.525 T yes[5,63 30 [4.343 1539 5373 (1309 (243713 11 |0 14
Xylene pg/ml 82 ————; -3.413 yes (2,93 20 [1.,93 2,958 12,91 05159 17,7 ||13 {1 0 14
g/l V2 —— 1,364 |vyes|286 |30 |2275 279 {272 |7231 126514013 |1 |0 |14
[ VOC-MTBE | mglkg M2 — 0.671 ¥es |3.13 25 13.393  |3.21 3,769 |0.4288 [135710 |0 |0 10
pg/mi S2 —-1' -0.804 yes | 1,68 20 {1,545 1,661 1,705 0,337 |19,7 /|10 (O 0 10
ugll V2 -—-—-; -2,001 yes | 9,41 25 |7,057 {9.205 (9,391 2,215 (235 |{10 |0 0 10
VOC-o-Xylene | mg/kg M2 e -1,383 | yes (4,31 25 13565 [4.45 4116 109214 223113 |1 0 14
pg/mil S2 ——-—-—.l -2374 yes 12,19 20 (1,67 2,29 2,265 0,378 16,6 {|13 |1 0 14
ug/l Cv2 -—-—1' -1,756 yes 123,02 25 1797 |223 20,87 5353 |256 1{13 |1 0 14
VOC-TAME mg/kg M2 — -1,447 yes | 1,41 25 11,155 1.5 1,419 0,2634 18,5110 {0 [§ 1
ug/ml S2 ———{ -2,917 yes (0,78 20 10,5525 |0,7477 ]0,7434 {0,889 {254 (/10 |0 0 10
va/l V2 ——|I -0,879 yes {1098 |25 19,773 110,35 10,54 2,666 (252 ({10 |O 0 10
VOC-Toluene | mg/kg M2 — -1,407 | yes 4,15 25 42 4,02 3,764 11,114 29514 |0 0 14
pg/ml S2 ————{ -3,128 yes [2,19 20 11,505 2,08 1,991 05178 26,0 {{14 |0 0 14
ug/l .--——-ql -2,213 yes|16,22 |25 [11,73 |143 13,97 3,501 250 {13 |1 0 14
Laboratory..’ ’ ;

~“Min.ol-GC ] molkg M1 — 708 | yes 925 130 (771.3 |910 19427 11563 16514 1110 135
mg/ml | S1 —_— 1,400 | yes|5 20 (43  |5085 [5299 (0607 [114][15 |o o |15
mgh VI | P— 3333 |yes|088 |30 {044 |0719 lo7878 {0,2603 |330115 |0 |1 |16

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Analyte Unit Sample z-Graphics Z-value|Outl | Assig- | 2" | Lab's Md. Mean SD | SD%i|Pas- | Cuth | Mis- | Num
3.2 1 0+ 42 43 test ned |Targ| result sed | fa- | sing! of
OK | vaiue |SD% led iabs
Laboratory 12 LRy e g A Y e e o
Minoill-GC | mg/kg Vil — ves 1925 30 17068 1970 (9427 11563 165 14 11 Td 115
mg/ml S1 — 0,680 yes |5 20 1534 5085 (5299 |0607 |114]({15 |0 Q 15
mg/l Vi ; 0,88 30 <t 0719 (0,7878 |0,2603 [33,0)|15 |0 1 15
TetraCt mg/kg M2 - -0,330 | yes|1,72 30 [1.635 [1.75 1,735 [0,4295 1247 19 0 0 )
ug/mi S2 - 0,389 | yes|0.9 20 10935 {09095 ;10,9122 |0,03822(42 |i6 3 0 9
ug/l V2 f- 0,243 yes 11,84 125 1122 111 11,65 1,583 13.6 ||8 1 0 9
TriCE mag/kg M2 t 0,064 yes |[0.676 |30 [0,6825 |0,71 0.5760 [0.2015 |29,7 |9 0 0 9
ug/mi S2 s (2,639 yes {0,36 20 |0.455 10,3903 |0.3969 [0,089641225 ||9 0 0 9
ugh V2 — 0,814 | yes{9.44 25 {104 8939 {9227 |1351 (14618 1 o |9
VOC-Benzene | mg/kg M2 - -0.226 | yes 3,68 30 13555 1359 3,576 {0.78 2181114 [0 0 14
pg/mi S2 ' 0.124 yes 12,01 20 12,035 (2,311 (2,15 10,3457 (16,3 {13 |1 0 14
ug/! V2 I 1,413 yes 11,19 (25 (13,17 9,72 9,789 2836 (289 |14 |0 0 14
vOC- mg/kg M2 - -0,442 | yes|[3,28 30 13063 [3.12 3177 (0,748 23513 | 14
Etbenzene | yg/m S2 — 0,891 yes |1,74 20 |1.895 1,785 (1,766 0344 1194 {13 |1 0 14
pg/l V2 p— 1,173 yes |17.9 40 221 18,15 17,56 4937 (28.11({14 |0 0 14
VOC-mip- mg/kg M2 — -0,539 | yes 5,63 30 (5775 5,39 5373 (1309 243113 |* 0 14
Xylene pg/ml 82 ’ 0,102 | yes|2,93 20 (2,96 2,958 291 0,5159 |17,7 (|13 |1 0 14
pg/l V2 p— 0.839 yes {28.6 30 [32.2 27,9 27,2 7231 (26,513 |1 0 14
VOC-MTBE | mg/kg M2 p—— 0,952 yes |3,13 25 13,502 [3.21 3,169 (04288 (13,5]]1C¢ [0 0 10
wg/mi S2 p— 1,458 yes | 1,68 20 11,925 1,661 1,705 0,337 19,7 ||{10 |0 0 10
pg/l V2 r 3,279 yes | 9,41 25 (13,27 (9205 9,391 2,215 23,5)i10 |0 0 10
VOC-o-Xylene | mg/kg M2 — -0,784 | yes 4,31 25 13,888 14,45 4116 109274 (223|135 |1 0 14
pg/mi S2 ; 0,114 yes {2,19 20 (2215 2,29 2,265 (0378 16,6 |{13 |1 0 14
ug/l V2 —_— 11,789 yes {2302 (25 (28,17 [223 20,87 15353 256 ({13 |1 0 14
OC-Styrene | mg/kg M2 1 -0,081 | yes[1,72 25 (1,703 11,69 1731 ]0.2521 (14,5 (|9 0 0 9
pg/ml S2 — 0,730 yes |0,89 20 {0,955 10,8815 }0,8583 [0,1202 (139 |I9 0 0 9
VOC-TAME | mg/kg M2 JE— 1,830 yes | 1,41 25 (1732 115 7,419 10,2634 18,510 [4] 10
pg/mi S2 - 0,449 yes [0,78 20 0,815 }0,7477 10,7434 {0,1889 254 [|10 |0 o] 10
pg/l V2 s 112,346 yes {10,98 (25 |14.,2 10,35 10,54 {2666 (25210 |0 0 10
OC-Toluene | mg/kg M2 i -0,029 | yes {4,15 25 14135 4,02 3,764 [1,114 [295 ({14 {0 [4] 14
pg/ml S2 —— -4201 | yes|2,19 20 1,27 2,08 1,991 10,5178 (26,0 ({14 O 0 14
va/l A\ ;——- 1,388 25 19,03 14,3 13,97 3,501 1 0 14
Laboratory 13 . el Lt o i o
Min.ol-GC | malkg MT . 20,150 | yes 1925 30 1903 910 9407 (1563 1165114 11 |0 1315
mg/ml S1 - 0,240 yes |5 20 15,12 5085 (5299 10607 |11.4}[15 |0 0 15
mg/l Vi -—-" -1,318 yes | 0,88 30 0,706 0,719 |0,7878 |0.2603 33,0 {15 ;0 1 16
TetraCE mg/kg M2 —— -0,795 | yes|1,72 30 [1515. [1.75 1,735 [0,4295 [24,7 (|9 0 0
ug/ml S2 r 0,122 yes |0,9 20 |0,911 |0,9095 [0,9122 [0,03822|4,2 ||6 3 0 9
pg/l V2 —-.: -0,951 yes {11,84 25 (10,43 11,1 11,65 1,583 13,6 ||8 1 0 9
TriCE ma/kg M2 — -0.6027 | yes[0,676 (30 0615 [0,71 0.6769 10,2015 |298,7 |19 0 0 9
pg/ml S2 . 0,875 yes {0,36 20 {0,3915 }0,3903 |0,3969 {0,08964 225 {|9 0 0 9
ug/l V2 — -0,740 | yes |9,44 25 [8,567 8,939 |9,227 {1351 (146 |8 1 0 9
VOC-Benzene | mg/kg M2 -_— -0,498 " | yes 3,68 30 3,405 [3,59 3,576 0,78 2181114 |0 0 14
pg/ml S2 — 0,920 | yes|2,01 20 |1,825 2111|2115 {03457 [1631[13 |1 0 |14
ug/l V2 —q’ -1.470 yes (11,19 25 19,133 9,72 9,789 2836 1289 {14 0 0 14
vOC- malkg M2 — 0676 | yes 3,28 130 |2.048 3.2 3477 0,748 [235{(13 |1 0 14
Et.benzene pg/ml S2 ——-; -0,977 yes {1,74 20 [1,57 1.785 1,766 0,344 19.4 {113 1 0 14
vg/l V2 1' -0,149 yes {17.9 40 117,37 18.15 17.56 4937 (28,11}14 |0 0 14
VOC-mip- mg/kg M2 —{ -0,832 | yes |5,63 30 14,928 [5.39 5373 [1.308 j243 {{13 |1 0 14
Xylene pg/mil S2 o -0,973 | yes|[2,93 20 [2645 (2,958 291 05159 17,7 |{13 |1 0 14
g/l V2 - 0,412 | yes {286 30 {2683 (279 27,2 7,231 265|113 |1 0 14
—VOC-MTBE | mglkg MZ p— 0,767 | yes|3,13 |25 [2.83 3.2 3,169 |0.4288 13,5 |10 |0 [0 |10
pg/mi 82 ——-‘l -0,982 yes | 1,68 20 {1,515 1,661 1,705 0,337 19,7 110 |0 0 10
ug/l V2 1' -0,037 yes |9,41 25 19,367 9,205 9,391 2215 {235 ({10 |O 0 10
VOC-o-Xylene | mag/kg M2 —— -1,095 " | yes 4,31 25 {372 4,45 4116 [0,9214 12231113 |1 ] 14
pg/ml S2 —_ 0,776 | yes |2,19 20 2,02 2,29 2,265 {0378 (16,6 |13 |1 0 14
pg/l V2 — -1,258 | yes|23,02 |25 (19,4 22,3 2087 5353 256 [|13 |1 0 14
VOC-Styrene | mg/kg M2 — -1.087 [ yes[1,72 25 |1.488  |1.69 1,731 10,2521 {145 [i9 0 0 9
pg/ml S2 : -0,096 | yes[0,89 20 10,8815 ]0.8815 }0.8583 |0,1202 |13.9 {|9 [ 0 9
pgl V2 : yes {9,05 9.3 8,97 9,053 {217 23918 |0 jo |8
VOC-TAME mg/kg M2 oy -0,525 yes [ 1,41 25 11,318 1.5 1,419 0,2634 {185 {[10 |0 [§ 10
wg/mi 82 --—1l -0.833 yes {0,78 20 |0.715 0,7477 |0,7434 10,1889 {254 |10 |0 0 10
gl V2 — 0,981 | yes[1098 |25 [9.633 {1035 [1054 |2666 |[252)i10 [0 [0 |10
VOC-Toluene | mg/kg M2 —— -0.785 1yes[4,15 25 13743 74,02 37647 {1114 {295 (|14 [0 0 14
wg/mil S2 —-,' -0,936 yes |2,19 20 11,985 2,08 1,991 05178 |26,0 {j14 |0 (o} 14
pgll V2 — 1,424 | yes[1622 |25 |1333 {143 1397 {3501 {250 |{13 {1 0 |14

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Analyte Unit Sample z-Graphics Z- value! Outl| Assig- | 2* Lab's Md. Mean SD | SD%:|Pas- | Quil.| Mis- [ Num

: test ned |Tar result sed | fai- | sin of -

S 2 10 12 OK | value so°g/o led o labs
Min.on-GC | mglkg Ve —_ 1563 [165114 11 0 |15
mg/ml S1 - 0607 [11415 o |0 15
mg/l Vi - 0.2603 (33,0 }{15 |0 1 16
VOC-Benzene | mg/kg M2 - 0,78 218414 10 ¢ 14
pg/ml s2 — 03457 (163 [{13 |1 [0 |14
g/l V2 S 1,327 | yes|11.19 |25 |9.333 (9,72 9,789 (2836 (289|114 |0 [0 14
voG. mglkg MZ — 0.550 | yes 3,28 30 13.005 |32 3477 [0,748 [235 (13 |1 0 13
Et.benzene | pg/ml S2 - 0374 | yes|1,74 20 [1,805 (1785 [1,766 (0,344 [19.4 ({13 |1 0 14
g/l V2 —_ -0.624 | yes|17.9 40 [15.67 [18,15 {17,56 [4937 (281 |14 |0 |0 14
VOC-mip- mglkg M2 ) 0,044 | yes[5.63 30 |5592 |5.39 5373 |1.900 (24313 [1 0 14
Xylene pg/ml S2 p—— 1,433 yes | 2,93 20 |3.35 2958 {291 05159 [17.7 {13 |1 0 14
pg/l V2 — 0,528 | yes|[28.6 30 (26,33 [27.9 27,2 7231|265 (13 |1 0 14
VOCMTBE | mglkg M2 - 0,766 yes 3,13 25 13,195 13,21 3,369 |0.4288 [13,5 |10 |0 {0 10
pg/ml S2 p— 0,684 yes |1.68 20 (1,795 [1.661 {1,705 (0337 [197|10 (0 O 10
pgfl V2 — -1,199 | yes|9.41 25 |8 9,205 (9,391 {2215 {235|[10 |0 |0 10
VOC-o-Xylene | mglkg M2 T— 0,961 yes |4.31 25 4828 1445 4116 (09214 (223 |13 |1 0 14
pg/ml S2 ' 3,059 yes |2,19 20 (2,86 2,29 2265 10378 |166 (|13 |1 |0 14
g/l V2 - 0,239 | yes (23,02 {25 [22,33 {223 20,87 15353 (256 ({13 |1 0 14
VOC-Styrene | mg/kg M2 — 1,570 | yes|1.72 25 |1.382 11,69 1,731 10,2521 [145 |9 0 |0 |9
pg/ml S2 — 0,955 | yes|0,89 20 10,805 10,8815 |0.8583 10,1202 {139 |9 0o |o 9
g/l V2 X yes |9,05 7667 |897 9.053 (217 239 (|8 0 |o 8
VOC-TAME | mglkg M2 - 0,482 ] yes|1.41 25 1,495  |1.5 1413 |0,0634 185 |10 |0 |0 10
pg/ml S2 —— 1,474 yes 10,78 20 (0,895 10,7477 |0.7434 {0,1889 [254 ||10 [0 |O 10
g/l V2 — 0,714 | yes|[1098 {25 |10 10,35 (10,54 12,666 (25210 {0 |O 10
VOC-Toluene | mg/kg M2 - 0,400 yes [4,15 25 14357 14,02 3,764 (1,114 [205([14 {0 0 14
pg/ml S2 — 1,804 | yes|2.19 20 |2.585 (2,08 1,991 105178 1260 ([14 |0 |0 14
g/l V2 o 25 {14 3501 125013 |1 0 14

T942,7

5C —_ yes [925 ; 0 563 16514 |1 10 |15

, yes |5 503 [5085 |5299 [0607 [114]|[15 {0 |o |15

——— -1,220 | yes[0.88 30 {0,719 |0719 {07878 |0,2603 33,0 |[15 |0 1 16

TetraCE ———— -1.996 yes [1,72 30 [1,205 1,75 1,735 10,4295 24,7 |9 0 4] 9

.__.—_.—; -3.067 H (0.9 20 10,624 {09095 (09122 {0,03822(4,2 |6 3 0 9

_———-{ -4,363 H 11184 25 |5383 111 11,55 1,583 13,6 (|8 1 0 9

TriCE —— -2,680 | yes[0.676 (30 0,4043 {0,711 0.6769 102015 [29.7 ]9 0 0 9

. -3,931 yes | 0,36 20 10,2185 |0.3903 [0,3969 |0,08964 225 ||9 0 0 9

___—I -4.511 H 9,44 25 417 8939 [9,227 1,351 14,6 (|8 1 0 9

VOC-Benzene M2 pouam—— -1.236 | yes[3,68 30 2998 (3,59 3576 {078 278114 |0 0 14
S2 ——-{ -2,512 yes | 2,01 20 (1505 (2,111 2,115 (03457 16,3 ||13 {1 ] 14

V2 ——-—-——; -3,470 yes|11,19 (25 |6,337 |9.72 9,789 2836 28914 |0 0 14

VOC- M2 [R— -1.601 yes 13,28 30 12,493 {312 3477 {0748 123513 |1 0 14
Et.benzene S2 ———-: -3,448 yes 1,74 20 [1,14 1,785 {1,766 10344 119,413 |1 0 14
V2 S -2,308 yes (17,9 40 9,637 18,15 17,56 4937 28,1 |14 |0 0 14

VOC-mip- M2 — -1,708 | yes 5,63 30 [4.188 539 5373 11,309 {243 )}13 |1 0 14
Xylene S2 ——— -3.362 | yes (2,93 20 (1,945 ]2958 (291 05159 [17,7 113 |1 ] 14
V2 ——-—-—{ -3.240 yes | 28,6 30 |147 27,9 27,2 7,231 26,5113 |1 0 14

VOC-MIBE M2 [Emm— -1,904 | yes 3,13 25 (2,385 [3.21 3,169 |0,4288 [13,5][10 |0 0 10
S2 -—-———1' -3,304 yes (1,68 20 {1,125 1,661 1,705 {0337 (19,71{10 |0 0 10

V2 — -2,641 yes |9,41 25 (6,303 (9,205 (9,391 12215 (235|110 |0 0 10

VOC-o-Xylene M2 — -1,773 ) yes (4,31 25 13,355 1445 4116 10,9214 223 )13 |1 0 14
S2 —— -3,059 | yes 2,19 20 |1,52 2,29 2265 (0378 16,6113 |1 ] 14

V2 ———— -4,015 yes (23,02 |25 |11,47 223 20,87 5353 1256 ({13 {1 ] 14

VOC-Styrene M2 — -0930 | yes|1,72 25 [1.52 1,69 1,731 10,2521 [14,5[[9 0 0 9

S2 — -2,219 | yes 0,89 20 [0,6925 {08815 |0,8583 [0.1202 (139 |9 0 0 9

V2 X yes {9,05 6,663 18,97 9,053 217 239 |i8 0 0 8

VOC-TAME M2 ———— -1.816 yes {1,41 25 11,09 1.5 1,419 10,2634 |185|[10 |0 0 10
S2 e —— -3,462 | yes|0.78 20 10,51 0,7477 10,7434 10,1889 (254 (|10 |0 0 10

V2 -——-—-——|x -3,024 yes 10,98 (25 (6,83 10,35 (10,54 2666 252 ({10 |0 0 10

VOC-Toluene M2 se——— -1,831 yes |4,15 25 132 4,02 3,764 11147 (295 ([14 |0 0 14
S2 (OSSO -2,785 yes 12,19 20 |1.,58 2,08 1,991 05178 '|26,0 ||14 |0 ] 14

V2 —-—’l -3.832 yes 16,22 |25 8,45 14,3 13,97 ]3.501 250|113 |1 0 14

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Analyte Unit Sample z-Graphics Z- value| Outl| Assig- | 2* Lab's Md. Mean SD [ SD%||Pas- | Outl.| Mis- { Num
3 2 1 0 41 +2 +3 test ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
~ Laboratory - 16~ . . I S R
Minoll-GC | mglkg VEN - 0.267 | yes 325 30 1888 310 942.7 11563 1165114 |10 |5
mg/ml S1 p— 0,660 yes |5 20 (5,33 5,085 |5,299 {0607 114115 |0 0 15
mg/l \Al I,—--- 1.894 yes |0.88 30 (113 0,719 0.7878 10,2603 {33,0 ({15 |0 1 16
TetraCE mg/kg M2 - 0,233 yes [1,72 30 [1.78 1,75 1,735 10,4295 {247 |19 0 0 9
ug/ml S2 - -0,192 | yes|0,9 20 (0,8827 |0,9095 |0,9122 10,03822 (4,2 |i6 3 0 9
ughl V2 - -0,500 | yes (11,84 (25 (11,1 1.1 11,55 (1,583 |13,6 (|8 1 0 9
TrCE mglkg M2 — -0.828 | yes{0676 |30 {0592 {0,71 0.6769 [0,2015 (29,7 [[9 [4] 0 9
ug/ml S2 j— 0,744 yes 0,36 20. {0,3868 {0,3903 [0,3969 |0,08964122,5 |9 0 0 9
ua/l V2 - -0,387 | yes (9.44 25 |8983 {8939 (9,227 1351 |146 |8 1 0 9
"VOC-Benzene | mglkg M2 — -1,105 | yes |3,68 30 [307 3.59 3576 [0,78 218114 10 0 14
pg/ml S2 }—-— 2,012 yes | 2,01 20 |2,415 2,111 2,115 0,3457 {16,3 }|13 1 [} 14
ugll V2 - -0,374 | yes[11,19 {25 (1067 [9,72 9,789 12836 (289l{14 |0 0 14
vOC- mg/kg M2 — 0,468 yes [3,28 30 3,51 3.12 3,177 {0,748 1235 ({13 |1 4] 14
Et.benzene pg/mi 82 ;—-—-— 1,652 yes |1.74 20 (2,027 1,785 1,766 0,344 19.4 |13 1 0 14
ug/l V2 —{ -0,978 yes {17.9 40 144 18,15 17,56 4937 1281 ({14 |0 0 14
vOC-m/p- mg/kg M2 - 0,272 yes 15,63 30 15,86 5,39 5373 1,309 (24313 |1 0 14
Xylene pg/ml S2 p— 1,051 yes [2,93 20 3,238 (2958 |291 05159 {17,713 |1 0 14
ug/l V2 - -0,435 | yes|28,6 30 (26,73 |279 27,2 7231 1265 {113 |1 0 14
[ VOC-MTBE | mglkg M2 P— 2,428 | yes 3,13 25 2,18 329 3,169 |0,4288 135110 |0 |0 10
wg/mi S2 " 3,214 yes | 1,68 20 2,22 1,661 1,705 {0337 (19,7 |{10 |0 o] 10
ugll V2 pr———— 12,236 yes |9,41 25 112,04 9,205 19,391 2,215 235 |{10 |0 0 10
VOC-o-Xylene { mg/kg M2 = 0,260 yes 4,31 25 1445 4,45 4,116 [0,9214 (223 113 |1 0 14
pg/mil S2 S 1,920 yes |2,19 20 {2611 |2,29 2,265 {0378 (16,6 ({13 |1 0 14
wg/l V2 : -0,053 | yes 23,02 |25 (2287 223 20,87 15353 (256 {{13 |1 0 14
VOC-Styrene | mg/kg M2 — -0,372 yes [1,72 25 1,64 1.69 1,731 0,2521 14,519 0 0 S
wg/ml S2 —-{ -1,854 | yes 0,89 20 |0,725 10,8815 |0,8583 |0,1202 {139 {|9 0 0 3
ug/l V2 . yes [9,05 5,893 8,97 9,053 (217 239 (8 0 0 8
VOC-TAME mg/kg M2 — -0.908 [ yes|[1,41 25 1125 1.5 1.419 |0.2634 (18,5 |10 |0 [¥) 10
ug/ml S2 — -0,533 | yes (0,78 20 {0,7384 |0,7477 |0,7434 |0,1889 [254 ({10 (O 0 10
ugl V2 I,-——— 1,642 yes | 10,98 25 113,23 10,35 10,54 2,666 252 1110 |0 0 10
VOC-Toluene | mg/kg M2 -— -0,443 | yes (4,15 25 13,92 4,02 3.764 [1,114 [295 {14 [0 [1] 14
pg/ml S2 PR -2,009 | yes (2,19 20 (1,75 2,08 1,991 05178 (26,0 {114 |0 0 14
pg/l V2 —-; -0,667 | yes|16,22 |25 |[1487 [143 13,97 |3,501 |25.0 (|13 |1 0 14
. Laboratory.. 17~ . ... : ' : = s
Min.oi-GC ™l — 0, 510
TetraCE mglkg M2 J——— . 0,4295 9 [§} 0 9
pg/ml S$2 : 7,167 , 1,545 0,9095 ]0,9122 [0,03822 (4,2 |i6 3 {0 9
pg/l V2 - 0,410 | yes|[11,84 125 (11,23 |111 11,55 {1,583 [13,6 (8 1 0 9
TriCE mg/kg M2 JA———— -2,803 [ yes]0,676 130 [0,3917 0,71 0,6769 [0,2015 29,7 |19 0 0 9
pg/ml S2 ' 3,958 yes 10,36 20 {05025 {0,3903 {0,3969 |0,08964{22,5 {|9 0 0 9
ug/t V2 — -1,785 | yes (9,44 25 {7,333 (8,939 (9,227 11,351 {146 ||8 1 0 9
VOC-Benzene| mg/kg M2 [E———— -1,997 | yes 3,68 30 {2,578 [3.59 3576  [0,78 218 {14 |0 0 14
pg/mi S2  S— 1,791 yes |2,01 20 (2,37 2,111 2,115 ]0,3457 (16,3 |13 {1 0 14
ugll V2 ;- 0,126 yes | 11,19 25 111,37 9,72 9,789 2,836 28,9 ({14 |0 0 14
VOC- mg/kg M2 [R— -1,382 | yes[3,28 30 |26 3,12 3,977 10,748 1235 ([13 |1 0 14
Et.benzene wg/ml S2 ' 2,989 yes |1,74 20 |2,26 1,785 |1,766 (0344 (19,4 |13 |1 0 14
ug/l V2 ’,- 0,168 yes [17.9 40 (185 18,15 17,56 4937 [28,11|14 |0 0 14
VOC-mip- mg/kg M2 —— -1,208 yes [5,63 30 {461 5,39 5,373 1309 {243 |13 1 [§] 14
Xylene pg/ml S2 p— 0,768 yes {2,93 20 3,155 ]2,958 2,91 05159 [17.7 {|13 |1 0 14
ugll V2 'r- 0,186 yes { 28,6 30 {294 279 27,2 7.231 26,5 (113 1 0 14
VOC-o-Xylene | mg/kg M2 s -1,986 yes [4,31 25 13,24 4,45 4,116 0,9214 [22.3 [j13 1 0 14
ug/ml S2 — 0,548 yes [2,19 20 12,31 2,29 2,265 10378 (16,6 (13 {1 0 14
ugll V2 - -0,285 | yes|2302 (25 [222 223 20,87 {5353 1256113 |1 0 14
VOC-Toluene | mg/kg M2 — -2,540 | yes (4,15 25 12,833 ]4,02 3,764 1,114 128514 |0 0 14
wg/mi S2 —_— 1,986 yes 12,19 20 {2,625 (2,08 1,991 05178 {26,0 |{|14 |0 0 14
ug/l V2 — -0,421 yes |16,22 |25 |1537 [143 13,97 3501 [25,0([13 {1 0 14

SYKE - Interlaboratory comparison test 2/2006

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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APPENDIX 12/

LHTE12. SUMMARY OF THE z SCORES
Appendix 12.

Analy 5 By [ 3 5

Min.oil-GC M1 . A A A N A p A A A A A A A A A 87
S1 . p A A A A p A p A A A A A A A . 80

\Al . A A A A n p n A N N . A A A A A 67

TetraCE M2 P A A A A A A A n 78
S2 P A A A A A N A P 67

: V2 p A A A A A N A A 78
TriCE M2 P A p A A A n A n 56

S2 P A A A p A N A P 56

V2 . . . p A A A . A A . N A A 78

VOC-Benzene M2 N A A A A A A A A A A A A A 9
S2 A A P P A A A n A A A n p A 64

V2 N N A P A A A A A A A N A A T

VOC-Et.benzene M2 N P A p A A A A A A A A A A 79
S2 A P A P A A A n A A A N A p 64

V2 N p A P A A A A A A A N A A 71

VOC-m/p-Xylene M2 N P A p A A A A A A A A A A 79
S2 A P A P A A A . N A A A N A A TN

V2 N P A p A A A A A A A N A A T

VOC-MTBE M2 A A A A A A A A A n 90
S2 P A A A A A A A N P 70

V2 . . A A A A n P A A n p . 60

VOC-o-Xylene M2 N P A A A A A A A A A A A A 86
82 A P A p A A A n A A P N A A 64

V2 N P A A A A A A A A A N A A 79
VOC-Styrene M2 A A A A A A A A A 100
S$2 A A A A A A A n A 89

V2 A p A A . . A A A n 75
VOC-TAME M2 A A A A A A A A A A 100
82 P N A A n A A A N A 60

V2 . . A N A A A p A A N A 70

VOC-Toluene M2 N N p A A A A A A A A A n 71
S2 A N n p A A A N N A A n n A 50

V2 N N A A . A A A n . A A A N A A T

% 33 22 89 42 67 88 88 97 67 62 67 87 100 96 39 82 73
Accredited yes yes yes yes yes yes yes yes yes yes yes yes

A - accepted (-2 <Z <2), p - questionable (2 < Z <3), n - questionable (-3 <Z < -2), P - non-accepted (Z > 3), N - non-accepted (Z < -3),
%* - percentage of accepted resuits

Totally accepted, % Inall: 74 In accredited: 71

SYKE - Interlaboratory comparison test 2/2006
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