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1 Johdanto

Suomen ympiristokeskuksen laboratorio jérjesti patevyyskokeen ympiristondytteitd analysoiville laborato-
rioille syksyllda 2007. Médritettdvind analyytteind olivat metallit (Al, As, B, Ba, Cd, Co, Cr, Cu, Fe, Mn,
Ni, Pb, Sb, Se, Sn, U, V, Zn ja Hg) vesistd, maaniytteestd ja sedimentisti sekd typpi (N), fosfori (P), rikki
(S), pH ja orgaaninen hiili (TOC) lietteesti. Patevyyskokeissa vertailtiin velvoitetarkkailuohjelmiin osallistu-
vien laboratorioiden tuloksia. My6s muilla vesi- ja ympéristdlaboratorioilla oli mahdollisuus osallistua péte-
vyyskokeeseen.

Pitevyyskokeiden jérjestdmisessd noudatettiin ISO/IEC Guide 43-1 mukaisia suosituksia [1], ILACin
pitevyyskokeiden jirjestéjille antamia ohjeita [2], ISOn ohjetta pétevyyskoetulosten tilastollista kisittelya

varten [3] jaIUPACin ohjetta péatevyyskokeiden harmonisoimiseksi [4]. SYKEn laboratorio on akkreditoitu
pétevyyskokeiden jarjestdjand titd pitevyyskoetta koskevalla alueella.

2 Toteutus

2.1 Pitevyyskokeen vastuuhenkilot

Pitevyyskokeen jérjesti Suomen ympéristokeskuksen laboratorio, jonka yhteystiedot ovat:

osoite Hakuninmaantie 6, 00430 Helsinki
puh. + 358 20 490 123

telekopio +358 20 490 2890

sahkoposti etunimi.sukunimi @ymparisto.fi

Pitevyyskokeen jirjestdmisen vastuuhenkilot olivat:

Irma Mikinen koordinaattori

Olli Jarvinen analytiikan asiantuntija: metallimééritykset (FAAS, GAAS, ICP-MS)
Keijo Tervonen tekninen assistentti

Markku [Imakunnas pétevyyskoelaborantti

Timo Sara-Aho analytiikan asiantuntija: metalliméiritykset (ICP-OES)

Teemu Naykki analytiikan asiantuntija: Hg-mééritykset

Raija Ivalo" maandytteen valmistus, analytiikan asiantuntija: pH, S, N, P jaTOC
Leila Jalko? Hg-testaus jitevesi- ja maandytteesti

b Pirkanmaan ympéristokeskus, Tampere
2 Liansi-Suomen ympiristokeskus, Kokkola.

2.2 Osallistujat

Pitevyyskokeeseen osallistui yhteensi 52 laboratoriota, joista yksi laboratorio toimitti tulokset kahdella
menetelmélld analysoituna (lab 11/1ab 13). Laboratorioista 60 % analysoi velvoite-tarkkailuohjelmien niyttei-
td tal muita ympéristoviranomaisten niytteitd. Pitevyyskokeeseen osallistui kaksi laboratoriota muista poh-
jois-maista ja kaksi laboratoriota Venijilta.

Laboratorioista 63 % kiytti ainakin osalle méérityksisti akkreditoituja analyysimenetelmié.

Pitevyyskokeeseen osallistuneet laboratoriot on esitetty liitteessé 1.



2.3 Niytteet

2.3.1 Naytteiden valmistus ja toimitus
Synteettiset niiytteet tai sertifioidusta materiaalista valmistetut niiytteet
Laboratorioille toimitettiin kaksi sertifioidusta materiaalista NIST 1643e laimentamalla valmistettua ndytettd
(A1jaA3) metallien médrittimistd varten. Niytteen A1 pitoisuudet olivat tarkoitettu GAAS- tai ICP-MS-
laitteella médritettivéksi ja ndytteen A3 pitoisuudet 1dhinnd ICP-MS-laitteella méaritettaviaksi. Lisiksi valmis-

tettiin synteettinen ndyte A2 metallien méarittamisté varten [CP-OES- tai FA AS-laitteella. Elohopean mérit-
tamiseksi valmistettiin yksi synteettinen ndyte (H1). Synteettiset niytteet valmistettiin lisiimailld tunnettu

Vesiniytteet

Metallien méirittdmisté varten toimitettiin yksi jokivesindyte (A4), yksi vesi- ja viemdérilaitosjéitevesindyte
(AS) ja yksi metalliteollisuuden jatevesiniyte (A6). Elohopean méairittimiseksi toimitettiin yksi luonnonvesi-
ndyte (H2) ja yksi jitevesindyte (H3).

Metallimédrityksid varten synteettiset niytteet ja vesindytteet kestdvoitiin typpihapolla (0,5 ml vikevaa
HNO,/100 ml ndytettd) ja elohopeamaéritysté varten suprapure- typpihapolla (15 ml vikevdd HNO,/
500ml nidytettd).

Kiinteit niiytteet

Laboratorioille toimitettiin maandyte M 1 metallien ja elohopean méérittimisti varten. Néyte oli metalleilla
saastunutta maata, johon liséttiin useita metalleja pitoisuuden kasvattamiseksi (As, B, Cd, Ni, Sb, Se, Sn ja
Hg). Niyte ilmakuivattiin ja siiviloitiin 0,25 mm siivilédn ldpi ja jaettiin tirysyottimelld varustetulla jakajalla

64 astiaan (n. 50 g/astia).

Liséksi toimitettiin metallien ja elohopean méérittaimiseksi sedimenttindyte S1, jota oli kiytetty my0s pétevyys-
kokeessa 7/2000.

Ravinteet (N ja P), rikki (S), pH-arvo ja orgaaninen hiili (TOC) pyydettiin méérittdimééan néytteestda M2,
joka oli lietettd. Néyte oli valmistettu patevyyskokeeseen 5/2004.

Niytteiden valmistus on esitetty liitteessi 2.
Niytteet ldhetettiin laboratorioille 5.6.2007.
Tulokset pyydettiin palauttamaan 17.10.2007 mennessd. Alustavat tuloslistat toimitettiin laboratorioille viikolla
43 (2007).
2.3.2 Nayteastioiden ja niytteiden testaaminen
2.3.2.1 Niyteastioiden puhtauden tarkistus

Niyteastioihin liséttiin ionivapaata vetti ja kestavointihappoa, joita seisotettiin kolme vuorokautta. Puhtaus
tarkistettiin madrittimalla kadmium, kupari ja sinkki (metallindytteiden pullot) seké elohopea (Hg-pullot).



Astiat tayttivat puhtaudelle asetetut kriteerit.
2.3.2.2 Naytteiden homogeenisuus

Homogeenisuustestaus tehtiin méérittimalld kolme metallia (Cd, Cu ja Mn) metalliméérityspulloista ja eloho-
pea vesindytteistd elohopeamédritysti varten (liite 3). Naytteet tayttivit homogeenisuudelle asetetut kriteerit.

2.4 Laboratorioilta saatu palaute

Laboratorioiden toimittamat palautteet on luetteloitu liitteesséd 4. Palautteet liittyivit niytteiden toimittamiseen,
tulosten kirjaamiseen tai virheisiin tulosten toimituksessa.

2.5 Analyysimenetelmiit

Pitevyyskokeeseen osallistuneiden laboratorioiden kiyttimét menetelmét on esitetty liitteissad 5.1 (esikisitte-
lymenetelmiit ja mittausmenetelméit).

Metallit

Osallistujia pyydettiin tekeméédn mééritykset teollisuuden jitevesindytteestd A4 joko suoraan typpihapolla
kestidvoidystd niytteestd (tulokset AN6) tai hapolla hajotetusta néytteesté (tulokset AY 6). Tulokset késiteltiin
erikseen.

Metallien mittaukseen vesisti kidytettiin FAAS-, GAAS-, ICP-MS- tai [ICP-OES-laitteita riippuen néyttees-
td, metallista ja sen pitoisuudesta. Pitoisuudeltaan pienin vesindyte A3 oli médritetty yleensd ICP-MS-

laitteella, mutta muutama laboratorio oli kéyttinyt GA AS-laitetta ja yksi laboratorio oli méérittinyt sen
ICP-OES-laitteella.

Arseenin médritykseen kiytettiin padasiallisesti GAAS- ja ICP-MS- laitetta, mutta [CP-OES-laitetta ja

Maaniyte M1 hajotettiin joko typpihapolla tulokset MN1 ja happoseoksella (HNO,+H,0,) tai kuningasve-
delld (HNO, + HCI) tulokset MOLI. Tétd vahvempaa hajotusta kéytti yksi laboratorio (lab 29, tulokset
MT1) raudan méirittimiseen.

Elohopea

Vesi-, maa- ja sedimenttindytteiden esikésittely (hajotus) tehtiin vesihauteessa, autoklaavissa, happivirran
avulla tai mikroaaltouunissa. Ndissd menettelyissd myOs hapettimet vaihtelivat (liite 5.1). My0s néytteen
laimennoskerroin vaihteli ennen mittausta johtuen osittain ndytteen pitoisuudesta ja mittauksen herkkyydesti.
Mittaus tehtiin yleisimmin kylméhdyryatomiabsorptiolla (CV-AAS), fluoresenssiin perustuva AFS tai
ICP-OES. Yksi laboratorioista (lab 19) kéytti laitetta, jossa hapetus tapahtuu happivirrassa ja mittaus kyl-
méhdyryatomiabsorptiolla.

N, P, S, TOC japH-arvo
Typen médritykseen kiytettiin yleisimmin Kjeldahl-hajotukseen perustuvaa menetelméi. Kaksi laboratoriota

médritti typen mittalaitteella suoraan, mutta tulokset poikkesivat toisistaan. My0s kaksi laboratoriota kéytti
muita menetelmiéd.
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menetelmdid. Myos Kjeldahl-hajotukseen perustuvaa menetelméa tai ICP-OES-mittausta kéytettiin fosforin
médritykseen.

pH-arvo médritettiin standardien SFS-EN 12176 ja ISO 10390 mukaisesti.

2.6 Tulosten Kiisittely

2.6.1 Harha-arvotestit

Aineiston normaalisuus tarkistettiin Kolmogorov-Smirnov-testilld. Tulosaineistosta poistettiin mediaanista
merkitsevasti poikkeavat tulokset Hampel-testilld (liite 8). Myos robustissa kisittelyssi poistettiin pafasiassa
yksittiisid suuresti poikkeavia tuloksia ensin lasketusta robustista keskiarvosta tuloksia (poikkeama

Harha-arvotestejd ja tulosten tilastollista kisittely4 on esitetty my0s osallistujille jaetussa pitevyyskokeiden
osallistumisohjeessa (S YKE/Pitevyyskokeiden jérjestiminen, menettelyohje PK2, versio 11).

2.6.2 Vertailuarvon asettaminen ja sen mittausepivarmuus

Synteettisille ndytteille tai sertifioidusta materiaalista valmistetuille nidytteille vertailuarvo (assigned value)
asetettiin seuraavasti (liite 6):

nidyte Al ja HI - laskennalliset pitoisuudet (poikkeuksena Al, Ba, Cu ja Mn, joille vertailuarvoksi asetettiin
robusti keskiarvo)

niyte A2 - laskennalliset pitoisuudet

nidyte A3 - robusti keskiarvo.

jossa Hg-méidrityksen vertailuarvona kéytettiin valmistuksessa luonnonvedessi olleen (Hg 0,003 pg/l) ja
sithen lisétyn pitoisuuden (0,157 pg/l) summaa (0,16 pg/l) seki rikkiméairitys nédytteestd M2, jossa vertailuar-
vona kdytettiin suoraan mittauslaitteella (Leco tai vastaava) todettujen pitoisuuksien keskiarvoa.

Vertailuarvoa ei laskettu raudalle mééritystunnuksella MT1 (vain 1 tulos), antimonille mééritystunnuksella
MNI1 (vain 4 tulosta), tinalle mééritystunnuksella MN1 (vain 2 tulosta), strontiumille mééritystunnuksella
ANG (vain 2 tulosta) ja uraanille mééritystunnuksella MN1 (vain 3 tulosta).

Vertailuarvo on suuntaa antava tulosten suuresta hajonnasta ja/tai osallistujien védhéisesti lukuméérasta

tunnuksella MN1 ja MO (taulukko 1 jaliite 6).

Laajennettu vertailuarvon mittausepavarmuus oli yleensi pienempi kuin 10 % (liite 6). T4td suurempia ver-
tailuarvon mittausepdvarmuuksia oli maanéytteen méérityksessi happoseoshajotusta kiytettiessi (ndytekoo-
di MO1). Téhén vaikutti mm. osallistujien lukuméiiri, joka oli enintéién 11 ja se vaihteli eri metalleille. Mit-
tausepdavarmuudet olivat suurempia kuin 10 % my®os useille néytteille boorin ja seleenin méérityksessa.



2.6.3 Kokonaishajonnalle asetettu tavoitearvo

Kokonaishajonnalle asetettuja tavoitearvoja arvioitaessa huomioitiin niytteiden koostumus ja pitoisuus
seki vertailuarvojen (the assigned values) mittausepidvarmuudet. Hajonnan tavoitearvoksi asetettiin
oli enintdédn neljd. Rikin médrityksessi lietteesti tavoitehajonnaksi asetettiin 30 % ja pH-arvolle 3,1 %.

Synteettisille ndytteille asetettiin kokonaishajonnan tavoitearvoksi yleensi pienempi prosenttiarvo
(10 % - 20 %) kuin muille néytteille.

2.6.4 z-arvo

Tulosten arvioimiseksi kunkin laboratorion tuloksille laskettiin z-arvo (z score). Laskukaava on esitetty
liitteessd 7.

z-arvon perusteella laboratorion tuloksia voitiin pitii:
- tyydyttiavind, kunlz|<2
- arveluttavina, kun2< [z1< 3
- hylattdvind, kun |z [ > 3.

Tissd pitevyyskokeessa jirjestiavin laboratorion (SYKE) tunnus oli 11 (ICP-OES-mééritys) ja 13
(ICP-MS-madritys).

3 Tulokset ja niiden arviointi

3.1 Tulosten hajonta

Tulosten robusti keskihajonta oli 61 prosentissa tuloksista pienempi 10 % ja yleensd se oli enintédéin 20 %
(taulukko 1). Téti suurempia keskihajontoja esiintyi alumiinin, arseenin, boorin, kromin, nikkelin, seleenin,
(A3, A4, H1) sekd kiinteiden ndytteiden médrityksessd (MN1, MO1, S). Tulosten robusti hajonta oli suu-
rempi kuin 30 % elohopean méérityksessd luonnonvesinéytteestd H2 ja sedimentistd S1 sekd rikin méérityk-
sessd lietteestd (M2).

Vesindytteiden tulosten hajontaan vaikuttaa mm. erot mittalaitteiden herkkyyksissd. Metallien mérittimiseen
kiinteistd ndytteistd voi vaikuttaa erot mm. hajotukseen kéytetyssi hapossa ja itse hajotuksessa sekéd mittaus-
menetelméssa.

3.2 Rinnakkaisméiiritysten tulosten hajonta

Laboratorioita pyydettiin toimittamaan synteettisten ndytteiden (A1 ja A3), luonnonvesindytteen (A4 ja
H2) sekéd maandytteen (M 1) ja sedimenttindytteen (S1) tuloksille kahden rinnakkaisméérityksen tulokset.
Laboratorioiden vélinen hajonta s, oli keskimédrin 2 — 5 kertaa suurempi kuin yksittdisen laboratorion si-
sdinen hajonta s _(taulukko 2). Tétd suurempia suhdelukujas /s _esiintyi varsinkin vesindytteiden boorin,
elohopean, kromin, strontiumin ja sinkin tuloksissa seké useiden metallien (Al, B, Co, Cr, Fe, Mn, Ni, Pb,
Sbja V) kiinteiden néytteiden tuloksissa. Laboratoriot kdyttivit mm. useita eri mittalaitteita ja standardiainei-
ta. Tlloin tulosten hajonta laboratorioiden vililld on usein suurempi kuin hajonta yhdessi laboratoriossa.
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Taulukko 1. Yhteenveto patevyyskokeen 4/2007 tuloksista
Table 1. Summary on the proficiency test 4/2007

Analyte Sample Unit Ass, val. Mean Mean rob. Md SD rob SDrob, Num.of 2'Targ Ac-
¥ labs S0 cepted z-
vaks
AT Ad ugT 28 27.06 27.93 2815 2.30 82 21 15 79
A2 ugdl 765 764.57 760.97 752.00 43.20 57 25 10 84
A3 ugdl 10,3 10.34 10.34 10.25 1.24 12 13 20 100
A4 ug/l 218 215.02 216.49 218.00 22.43 10,4 27 20 249
AS ugdl 132 130.08 131.93 133.00 14.42 10,9 21 20 21
ANB ug/l 521 B17.21 521.43 521.95 36.68 7 18 15 a4
AYE ug/l 549 554,08 540.84 555.00 4715 8,6 12 15 a2
MM mg'kg 6124 6155.96 6123.50 6348.50 74718 12,2 14 20 86
MCH mg'kg 7800 7807 .45 7800.36 7751.00 1651.00 21,2 11 20 64
As Al ug/l 972 9390 9.99 9.96 0.88 88 21 15 849
A2 ugdl 33,3 3347 33.26 33.10 280 8.4 23 15 a7
A3 ug/l 3,31 3.30 3.3 3.33 0.19 58 13 20 100
A4 ug/l 1,66 1565 1.66 1.65 0.29 17,2 23 25 82
AS ugdl 5,85 580 5.05 6.08 0.85 14,3 18 20 69
ANE ug/l 126 125.21 126.21 123.90 9.40 7.4 15 15 23
AYE ugdl 124 123.53 124.05 123.80 7.82 6,3 15 15 100
MNA1 mg'kg 478 4.81 476 457 1.00 211 14 20 64
MCH mg'kg 488 445 4.86 4,80 0.64 13,2 1 20 M
51 mg/kg 12,3 12.35 12.35 12.20 1.67 13,5 17 20 100
E Aq uglT 26,3 26.22 25.23 2705 464 18,4 10 20 75
A2 ugdl a7 83.12 83.12 84.40 8.15 9.8 16 10 67
A3 ugdl 10,5 10.48 10.48 1070 113 10,8 9 20 86
A4 ug/l 1,9 11.76 11.88 12.20 247 18,3 15 20 80
AS ugdl 267 265.94 266.56 260.00 17.34 6,5 13 15 85
ANG ugdl €1 62.05 60.97 63.20 9.48 15,6 11 20 80
AYE ug/l &1 61.49 67.65 5890 15.98 23,6 8 20 57
MM 1 mg'kg 6,16 6.85 6.16 6.14 3.54 57,5 7 25 50
MCH mg'kg 8,06 8.14 8.06 8.05 1.46 181 9 25 75
Ba Ad uglT N 5492 2492 83560 364 43 ['] 10 100
A2 ugdl 213 21113 211.53 215.00 10.27 49 13 10 a2
A3 ugdl 288 28.82 28.82 20,40 1.97 6,8 9 15 100
A4 ugdl 8,36 8.27 8.36 8.38 0.61 7.3 12 15 100
AS ugdl 5,04 504 5.04 5.10 0.55 11 1 15 a8
ANE ug/l 1,7 11.64 11.68 1180 0.88 75 10 15 100
AYS ugdl 12,8 1270 1279 12580 1.57 12,3 8 15 86
Cd Al ug/l 1,08 111 1.08 1.10 0.09 84 27 10 80
A2 ug/l 13,4 13.19 13.24 1310 0.68 52 30 10 83
A3 ugdl 0,38 037 0.38 0.38 0.025 6,6 14 20 100
A4 ugdl 0,61 060 0.60 0.60 0.066 11 29 20 83
AS ug/l 3,04 39 3.04 3.99 0.29 7.4 24 15 M
ANG ugdl 9.5 9.33 9.47 9.57 0.67 71 17 15 a8
AYE ugdl 9,55 9.58 9.55 9.56 072 7,6 15 15 80
MNA1 mg'kg 1,36 1.34 1.36 1.40 0.22 15,8 17 20 76
MCH mg'kg 1,43 1.43 1.43 1.40 0.14 9.8 1 20 o
31 mg'kg 0,638 054 0.64 0.66 0.10 16,1 18 25 849
Co Al ug/1 451 438 438 437 0.38 g7 17 15 o4
A2 ugdl 133 134.05 134.01 134.00 6.61 49 21 10 100
A3 ug/l 1,52 1.50 1.52 1.51 0.083 55 1 15 84
A4 ugdl 9,51 9.57 9.51 9.60 0.75 7.0 20 15 95
AS ugdl 13,5 13.36 13.46 1365 0.94 7 18 15 G4
ANE ug/l 132 130.64 131.49 131.00 6.54 5 14 10 3
AYS ugdl 134 133.50 133.92 133.00 6.84 51 14 10 86
MNA1 mg'kg 4,50 4.58 4.50 4.64 0.74 16,2 12 20 0
MO mg'kg 4384 473 484 5.00 0.67 13,9 11 20 82
51 mg'kg 19 18.94 18.03 1965 262 13,8 17 20 82
Cr Al ug/l 3.4 3.46 3.46 3.38 0.46 13,3 26 20 a7
A2 ug/l 167 168.77 170.42 170.00 7.1 45 28 10 g9
A3 ugdl 1,23 1.23 1.23 1.26 0.22 17,6 12 25 78
A4 ug/l 8,95 8.47 8.05 9.05 1.04 11,6 28 15 84
AS ugdl 1.8 11.87 11.76 11860 1.55 131 24 15 74
ANG ugdl 112 112.82 112.83 111.40 6.21 55 18 10 100
AYE ug/l 118 115.45 116.01 116.50 8.79 58 14 10 86
MNA1 mg'kg 20,3 2021 20.30 20.50 2,80 14,3 16 20 a8
MCH mg'kg 21,8 21.67 21.62 2190 3.22 14,0 11 20 82
31 mg'kg 64,5 63.50 64,49 63.25 8.8 13,8 20 20 80
Cu Al ug/l 4,64 4,49 4.62 4.72 0.60 13 24 20 78
A2 ugdl 106 106.78 107.48 108.00 576 54 34 10 a4
A3 ug/l 1,42 1.29 1.20 1.40 0.39 30,2 12 25 75

SYKE - Interlaboratory comparison st 42007
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Analyte Sample Unit Ass, val. Meaan Mean rob. Md 5D b SDrob, Num.of 2'Targ Ac-
% labs S0%%  ceptedz-
vals
Cu A4 ug/l 52 5.08 5.20 5.20 0.57 10,9 28 20 82
AS ug/l 10,7 10.59 10.72 1085 1.24 11,6 25 15 73
ANB ug/l 74 74.36 7417 74.40 4.28 58 21 10 90
AYE ug/l 77 78.20 7772 77.85 6.37 82 16 10 88
MNA1 mg/kg 122 11.70 1215 12,00 1.88 15,5 16 15 B0
MO mg'kg 124 12.37 12.37 12.50 1.12 9.1 11 15 100
51 mg'kg 40,8 40.45 40.683 4115 3.55 8,7 20 15 80
Fe AZ ug T 1333 1338.80 1340.40 1340.00 4681 3.5 a5 10 o7
A4 ug/l 455 453.52 454 .83 452.50 27.23 6 29 10 86
AS ug/l 109 106.97 10873 196.50 17.39 87 26 15 89
ANE ug/l 828 825.53 827.61 820.00 33.82 41 23 10 91
AYE ug/l 863 871.45 862.61 857.50 51.48 6 16 10 81
MN1 ag'kg 11,3 11.36 11.34 11.38 1.02 a 16 20 100
MO a'kg 13,2 13.22 13.22 1363 2.32 17,5 10 20 90
MTA a'kg 15.03 15.03 1
Hg H1 ug/l 0,45 0.42 0.42 0.43 0.056 13,3 26 15 74
H2 ug/l 0,16 013 013 0.15 0.051 38,8 23 25 74
H3 ug/l 27 2568 2.68 2,63 0.24 a 25 15 80
M1 mg/kg 079 079 079 0.79 0.063 g 22 20 86
31 mg'kg 0,073 0.074 0.073 0.070 0.026 36,2 14 40 B0
Mn Al ug/T 7,45 75 T.46 7.50 05D 0.2 24 15 83
A2 ug/l am 807.68 806.25 800.00 2575 3,2 33 10 a7
A3 ug/l 2,23 2.3 2.23 2.26 0.186 7A 13 15 82
A4 ug/l 539 53.75 53.02 54.20 3.63 6,7 30 15 a7
AS ug/l 103 103.51 102.55 102.00 7.18 7 28 15 89
ANB ug/l 407 406.89 406.61 405.00 19.41 48 21 10 100
AYE ug/l 413 41519 412.64 412.00 24.06 58 15 10 93
MN1 mg'kg 333 333.64 332.05 336.00 27.35 82 17 15 89
MCH mg'kg 408 408.11 408.11 418.00 04.04 23,2 11 15 55
51 mg'kg 8908 803.15 808.05 0901.50 71.60 g 20 15 a5
N M2 a'kg 395 4017 30.52 39.80 211 53 13 15 77
Ni Al ug T 10 OET o7g 0.86 0.50 10,1 26 15 1]
A2 ug/l 180 183.10 183.33 183.00 10.54 57 30 10 23
A3 ug/l 3,31 3.2 33 3.35 0.45 13,7 13 15 75
A4 il 6,66 6.65 6.66 6.69 0.56 83 27 15 86
AS ug/l 0,04 2497 9.04 10,00 1.20 121 24 15 a7
ANE ug/l 115 113.85 114.59 115.50 6.66 58 20 10 90
AYE ug/l 117 116.13 117.08 116.50 8.01 6,8 16 10 81
MN1 mg'kg 158 15.87 15.83 16.06 2.25 14,2 17 15 76
MO mg'kg 157 15.68 15.75 1590 1.67 10,6 11 15 82
31 mg'kg 54,7 54.85 54.71 54.25 521 9.5 20 15 75
P M2 a'kg 225 2270 2247 22.80 2.24 10 13 15 a5
Pb Al ug/T 3,27 311 312 3.76 0.20 0.4 26 i5 g1
A2 ug/l 113 115.23 115.60 116.00 T7.43 6.4 27 10 88
A3 ug/l 1,33 1.32 1.33 1.29 0.19 14 13 20 91
A4 ugdl 508 504 5.98 5.86 0.57 9.5 28 20 a7
AS ug/l 9,55 067 9.55 9.45 0.79 83 24 15 80
ANE ug/l 63 63.35 63.08 6278 4.83 7.7 18 10 83
AYE ug/l 62 5279 62.29 62.95 4.32 5,9 14 10 86
MN1 mg'kg 10,7 10.79 10.73 1066 0.02 8,6 16 20 23
MO mg'kg 10,2 10.17 10,17 10.30 1.35 13,3 11 20 91
31 mg'kg 228 2272 22,60 2290 2,84 13 20 20 85
pH M2 6,36 6.36 6.36 6.40 03 2 13 3.1 100
s M2 a'kg 41 3.38 338 3.6 1.2 331 ] 30 63
Sh Al ug/l 972 9.45 9.60 9.63 0.77 ] 11 15 80
A2 ug/l 04 90.97 o91.01 92.25 7.85 87 16 10 B0
A3 ug/l 3,31 33 33 3.40 0.37 111 8 20 86
A4 ug/l 91 8.81 910 §.89 1.83 21,2 12 20 73
AS ugl 134 13.43 13.36 1365 271 20,3 11 20 60
ANB ugl 48 46.08 47.55 4780 3.83 8 11 15 91
AYE ug/l 48 48.02 47.490 47.00 3.19 6,7 10 15 90
MNA1 mg/kg 047 0.97 0.84 0.43 445 4
M mg'kg 4,00 408 4.09 4.20 0.82 20,1 12 25 54
Se Al uglT 2 104 1.80 1.88 0.5 7.8 11 15 71
A2 ug/l 73 74.04 7410 72.50 5.26 7A 17 10 76
A3 ug/l 0,66 066 0.66 0.65 0.063 10,3 9 20 100
A4 ug/l 4,02 4,00 4.02 3.97 0.52 129 14 20 80
AS ugl 8,45 8.40 8.45 8.48 1.65 19,5 13 20 80
ANE ug/l 23 2270 224 23.20 221 9,6 11 15 89
AYE ug/l 22 21.63 2210 21.80 3.43 15,5 11 15 73
MNA1 mg'kg 0,97 0.88 0.97 0.95 0.26 27,2 6 25 60
MO1 mg'kg 1.1 110 110 1.11 0.20 26,0 8 25 60
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Analyte Sample Unit Ass, val, Maan Mean rob. Md SD ob SDrmob, Num.of 2'Targ Ac-
% labs SOe. capted z-
val¥s
Sn AZS ] 15 14.00 14.00 14.50 1.85 124 5 10 60
MN 1 mg/kg 3.83 3.83 3.05 0.39 10,2 2
MO1 mg/ikg 6,55 6.40 6.55 6.51 0.67 10,2 8 20 88
Sr Ai il 538 L33 5744 E155 e ER 7 70 00
A2 ug/l 107 105.94 106.21 106.00 2,02 1,0 8 10 100
A3 ug/l 18,1 17.66 18.06 1790 1.35 7.5 6 15 83
A4 ug/l 40 39.58 40.01 4005 2,04 51 8 10 89
A5 ug/l 119 116.66 118.61 119.50 9.11 7.7 8 10 75
ANE ug/l 28 28.28 28.28 2830 1.33 47 6 10 100
AYE ug/l 39.10 39.10 30.10 4.01 10,3 2
TOC Wz o7kg 72 7173 paf B 77200 T.06 3.3 F: 70 00
U AZ i) 76,3 pifbend 2T T5 55 74 5.5 5 70 00
A4 ug/l 2,52 2.52 252 2,50 0.18 7.2 7 15 100
A5 ug/l 6,06 6.06 6.06 6.08 0.50 9.8 7 15 100
ANE ug/l 50 47.36 47.36 47.50 4.75 10 5 10 80
AYE ug/l 53 52.05 52.05 52,60 2.27 4,3 4 10 100
MN 1 mg/ikg 199 1.09 1.96 0.22 10,0 3
MO1 mg/ikg 2,19 219 219 217 0.47 21,4 5 25 60
v Ei i) 531 502 RE] B.20 U480 73 3 75 oz
A2 ug/l 114 113.80 114.02 114.90 6.89 B 12 10 89
A3 ug/l 2,00 207 2.00 2.10 0.14 6,5 10 15 75
A4 ug/l 8,26 8.23 8.26 8.07 1.32 16 17 15 62
A5 ug/l 154 15.37 15.41 1560 247 14,1 15 15 77
ANG ug/l 74 73.83 73.86 7385 5.36 7.3 12 10 92
AYE ug/l 74 75.36 75.36 76.35 7.00 9,3 10 10 70
MN1 mgikg 24,7 24,68 24.68 25.00 3.00 12,2 11 15 91
MO1 mg/kg 30,4 30.38 30.38 3180 5.35 17,6 1 15 55
s1 mg/ikg 67,5 67.41 67.46 67.25 8.35 12,4 14 15 79
Zn Al ugl 131 13.24 13.58 1360 152 1.2 3] 20 a0
A2 ug/l 412 40018 41178 410.00 2153 5.2 30 10 92
A3 ug/l 4,63 4.49 4.63 477 0.05 20,5 13 20 73
A4 ug/l 20,6 20.60 20.62 2085 2.85 9,6 20 15 82
A5 ug/l 53,1 53.56 53.10 52.55 5.21 9,8 26 15 85
ANE ug/l 102 10270 102.37 102.05 6.15 B 24 15 26
AYE ug/l 104 101.65 103.63 101.50 10.56 10,2 18 15 89
MN 1 mg/ikg 1917 1919.38 1916.72 1921.00 108.51 57 17 10 88
MO1 mg/ikg 1912 1912.36 1012.36 1863.00 111.56 58 1 10 100
1 mg/kg 162 163.92 162.28 163.60 11.21 6,0 21 15 90
missd,
Ass. val. vertailuarvo (the assigned value)
Mean keskiarvo (the mean value)
R-mean robusti keskiarvo (the robust mean)
RSD robusti keskihajonta (the robust standard deviation)
RSD % robusti keskihajonta prosentteina (the standard deviation as percents)

2*Targ. SD%

Num of Labs

Num of adjusted

2*Targ. SD%

Accepted z-val%

kokonaishajonnan tavoitearvo, 95 % merkitsevyystaso
(the target total standard deviation, 95 % confidence level)
ko. méérityksen tehneiden laboratorioiden lukuméiird (number of participants)
robusti-laskennassa muutettujen tulosten lukuméira (the number of the results adjusted in

robust calculation)

kokonaishajonnan tavoitearvo, 95 % merkitsevyystaso
(the target total standard deviation, 95 % confidence level)
niiden tulosten osuus (%), joissa -2 < z < 2 (the results (%), where-2 < 7 < 2)




Taulukko 2. Rinnakkaism

adritysten tulosten hajonta (ANOVA-tulostus)

13

Table 2. Variation of replicate determinations (ANOVA-statistics)

Analyta Sample Unit Ass, val. | Mean Md W sb st sw % | sb9% | st9 [2°Targ| Num | Ac-
SD9% | of |cepled.
labs |z-wal %

Al Al ugl 28 27,86 2815 [ 05897 | 2077 2,159 21 7.4 7.7 15 19 78
A3 ugl 10,3 10,34 10,25 [ 0,307 1,069 1,112 3 10 1" 20 10 100

Ad ug'l 216 215 2175 7,967 20011 21,63 3.7 9.4 10 20 27 49

MN1 mg'kg 6124 6156 6311 158,9 717,86 735 26 12 12 20 14 86

M mg'kg 7800 7847 7751 240,3 1483 1502 31 19 19 20 1 G4

As A1 ugT 972 0,004 R 03072 | 07334 | 07951 31 74 ] 15 18 50
A3 ugl 331 3,205 3,325 0,166 | 0,2077 | 0,2659 5 6,3 81 20 1 100

Ad ugll 1,66 1,652 1,65 | 007705 0,267 0,278 4,7 16 17 25 17 82

MMNA1 mg'kg 478 4,808 4 57 04500 | 00414 1,044 0.4 20 22 20 14 B4

M mg'kg 4,86 4,862 43 03863 | 05144 | 06432 [ 7.8 1 13 20 1 i
=3 mg'kg 123 12,35 12,2 0,5082 1,43 1,517 41 12 12 20 17 100

B Al ugl 26,3 26,22 27,35 [ 05285 | 3190 3,243 2 12 12 20 2 75
A3 ng'l 10,5 10,46 10,8 0,3854 | 0,956 1,031 3,7 9.1 9.9 20 7 86

Ad ugl 11,9 11,76 12,2 0,763 2,458 2,574 6,5 gl 22 20 10 80

MN1 mg'kg 6,16 6,853 6,145 [ 0,825 4,606 4,679 12 g7 68 25 6 50

M mg'kg 8,06 8,139 7,85 02787 1,435 1,462 3.4 18 18 25 2 75
Ba A1 ugT 841 8492 83,6 0,734 3,168 352 [ 087 | 38 3.9 10 ] 100
A3 ug'l 28,8 28,82 20,4 0,8333 1,63 1,833 28 57 6.4 15 a9 100

A4 ugll 8,36 8,266 8,335 | 01632 | 0,4551 | 0,4835 2 55 58 15 10 o0

cd LY ugT 1,00 1,107 1.1 004546 | 07030 [ 01134 | 41 04 10 0 25 80
A3l ugl 0,38 0,3745 0,38 | 0,02048 | 0,02307 | 0,03085 | 55 6,2 82 20 10 100

A4 ugll 0,61 0,6030 0,6 0,04277 | 0,06852 [ 0,08077 | 71 1 13 20 24 83

MNA1 mg'kg 1,36 1,338 1,4 0,0498 | 0,181 01877 | 3,7 14 14 20 17 TE

M1 mg'kg 1,43 1,436 1.4 0,05958 | 0111 0,126 41 77 88 20 1 o

5 mg'kg 0,638 0,636 0,655 | 0,02157 | 0,00852 | 01008 | 3.4 15 16 25 19 89

Co A1 ugT 451 4,30 4,37 0,19401 0364 [ 04140 | 45 8,3 0,4 15 17 X
A3 ugll 1,52 1,504 1,5 0,04943 | 0,04804 | 006856 | 3,3 3,3 4,6 15 2 a8

Ad ugl a,51 9,572 9.6 0,338% | 0,5780 | 06708 ( 3,5 6 7 15 19 95

MNA1 mg'kg 4,59 4,538 4,64 | 008402 06742 | 06784 | 1,8 15 15 20 10 90

M mg'kg 4,84 4769 438 01419 | 0,4751 | 0,4858 3 10 10 20 1 82

E) mg'kg 19 18,04 19,65 | 0,3576 2,49 2,516 1,8 13 13 20 17 82

Cr Al ngT 34 3,450 3,3 01295 | 04578 | 05145 | 38 14 15 20 23 a7
A3 ng'l 1,23 1,225 1,26 | 008342 01985 [ 02184 | 7.8 16 18 25 a9 78

A4 ug'l 8,95 8,872 8,97 0,1376 | 09038 | 0914 1,6 10 10 15 25 84

MN1 mg'kg 20,3 20,31 20,5 03822 | 2717 2,743 1,8 13 14 20 16 88

MO mg'kg 21,6 21,89 21,9 054495 | 2,792 2,846 25 13 13 20 1 82

51 mg'kg 64,5 63,5 62,85 1,457 8,435 8,56 23 13 13 20 20 80

Cu Al ng'l 4,64 4,481 4,605 [ 01772 | 08233 | 08421 38 18 19 20 19 78
A3 ugl 1,42 1,20 1,405 [ 0,07867 | 03384 | 0,3474 | B 26 - 25 8 75

Ad ugl 52 5,083 5.2 03002 | 0,5822 | 0,655 58 1 13 20 22 82

MMNA1 mg'kg 122 1,7 12 05333 | 0,7865 | 09502 [ 46 8.7 81 15 16 ]
M mg'kg 124 12,4 12,5 03514 | 09765 1,038 28 7.0 8.4 15 1 100

51 mg'kg 40,6 40,45 4115 1,004 3,555 3,604 25 88 9.1 15 20 80

Fe Ad ugll 455 4535 4515 8,003 2537 26,6 1,8 56 59 10 29 86
MMNA1 a'kg 11,3 11,36 11,38 0,2340 | 09136 | 0,9433 | 21 8 8,3 20 16 100

MO a'kg 13,2 13,18 13,63 02384 | 2,087 21 1,8 16 16 20 10 90

MT1 a'kg 15,03 1

Hg HZ ugT 0,76 01327 | 07465 | 000361 | 00407 [O04827 27 ki v 25 19 T4
H3 ugl 27 2,675 2,684 (008226 | 0,2168 | 0,2318 | 31 g1 8,7 15 25 80

M1 mg'kg 0,79 0,7926 | 0,795 | 0,02076 | 0,05011 [ 0,05424 | 2,8 6,3 6,8 20 22 86

51 mg'kg 0073 (007425 0,07 0,01415 | 0,02455 [ 0,02834 [ 19 33 38 40 13 69

Mn Al ugT 7,48 T.544 747 0,6082 | 06748 | 0,071 9.3 g0 13 15 23 83
A3 ug'l 223 23 2,255 | 0,5853 0 0,5853 25 0 25 15 1 82

Ad ugl 53,9 53,75 54,2 08212 | 3861 3,726 1,7 67 6,9 15 30 97

MNA1 mg'kg 333 333,6 336 7,651 32,03 32,83 2,3 9.6 9.9 15 17 88

M mg'kg 408 4077 418 6,711 84,49 84,78 1,6 2 21 15 1 55

51 mg'kg 808 8931 8875 5,905 60,97 61,25 | 0,66 | 68 6,9 15 20 95

Hi Al ugT 10 0,860 4,86 04527 | 0,5809 1,089 45 10 1 i5 25 88
A3 ugl 331 3,21 3,35 01258 | 06047 | 06176 [ 3.8 19 19 15 12 75

A4 ng'l 6,66 6,66 6,65 02901 | 05797 | 06482 ( 44 a7 9,7 15 22 86

MMNA1 mg'kg 158 15,87 16,06 | 04582 | 2335 2,379 28 15 15 15 17 7E

M mg'kg 157 15,83 15,9 0,469 1,438 1,512 3 9.1 9.6 15 1 82

1 mg'kg 54,7 54,85 5425 1,138 7,232 7321 21 13 13 15 20 75

Pb Al ug'l 327 ERR] 3,155 |[0,00041 | 0,2487 | 0,2678 | 3,2 8 8,6 15 21 a1
A3 ugl 1,33 1,32 1,295 [ 01000 | 01503 | 01806 | 7.6 1 14 20 1 82

Ad ugll 5,98 5,837 5,85 0,154 | 06266 | 0,6452 ( 26 1 1" 20 23 87

MMNA1 mg'kg 10,7 10,79 10,66 | 06626 | 0,9738 1,178 B,1 9 1" 20 15 93

M mg'kg 10,2 10,27 9,92 1,172 | 07568 1,385 1 7.4 14 20 1 o
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Analyta Sample Unit Aszs o val | Mean d W sb 5t sw ¥ [ 309 | st% [ETarg] Num | Ac-
SD% | of [|cepted.
labs |z-val %
Pb 51 mg'kg 226 2272 23,02 0,5231 2,651 2,702 23 12 12 20 20 a5
Shb Al ugl [ 0,457 9,265 03453 | 0,4000 | 06075 | 3,7 5,3 6.4 15 10 80
A3 ugl 331 3,33 3,28 0,05402 | 0322 0,3267 1,7 a7 9.9 20 7 86
Ad ug'l 9,1 8812 8,73 0,3208 1,464 1,5 3.7 17 17 20 11 7
MMNA1 mg'kg 0,0655 0,845 | 000478 | 0,3720 | 0,3848 | 0.8 30 40 3
WMCH mg'kg 4,09 4,104 4.3 01315 | 0,9542 | 0,9633 | 3.2 23 23 25 1 B4
Sa A ug' 2 1,044 1,88 006188 | 0,2561 | 0,2635 | 3,2 13 14 15 7 71
A3 ugl 0,66 0,6602 0,646 010186 0 0,1016 15 0 15 20 7 100
A4 ugl 4,02 4,002 3,87 01232 | 0,4850 | 0,5100 | 34 12 13 20 10 0
MKNA1 mg'kg 0,97 0,8780 0,85 0,02043 | 0,1425 | 0,1455 | 3,3 16 17 25 5 60
WMCH mg'kg 1,1 1,005 1,11 0,1234 | 0,2444 | 0,2738 1 22 25 25 b 60
Sn [EIZE] mg'kg 3,535 3,05 02844 | 02827 | 04006 | 7.4 T4 10 2
WCH mg'kg 6,55 6,404 B,51 02807 | 06770 | 07372 | 45 10 i 20 2 a8
Sr AT ugT 538 EZ 61 E1,65 0,3028 2367 2,300 075 | 45 4.6 10 7 100
A3 ugl 18,1 17,66 17,9 04472 | 0,7337 0,735 0,25 | 4,2 4.2 15 6 83
A4 ugl 40 30,58 30,8 0,25 1,504 1,613 0,63 4 4.1 10 a 49
U Ad ugf 252 2510 25 003732 0,587 | 0,7631 1.5 [:3K] 6.5 15 7 100
WMHNA1 mg'kg 1,965 1,86 0,4053 | 04772 | 0,2061 53 8,4 10 3
WO mg'kg 2,19 2,193 2,165 | 005304 | 0,4123 | 0,4150 | 25 19 19 25 5 0
v Al ug'l 6,31 B, 016 6,035 02344 | 01045 | 0,3046 | 3.9 3.2 51 15 1 a2
Ad ugl 2,04 2,060 241 04183 | 01307 0177 58 6,3 8.6 15 2 75
Ad ugl 8,26 8,231 8,075 0,3663 1,201 1,255 4.4 15 15 15 13 62
MMA1 mg'kg 24,7 24,69 25 1,249 2,403 2,780 51 10 ih! 15 1 o
WA mg'kg 30,4 30,67 31,8 1,277 4,632 4,700 4.2 15 15 15 11 65
51 mg'kg B7,5 B7,41 67,25 1,188 7,022 8,01 1,8 12 12 15 14 7
Zn Al ugl 13,1 13,24 13,55 0,4026 1,289 1,351 3 a7 10 20 20 80
A3 ugl 4,63 4,40 4,81 0,121 1,147 1,154 27 26 26 20 11 7
Ad ugl 20,6 206 20,85 0,8403 3428 3,53 28 12 12 15 28 82
MM mg'kg 17 1919 1800 44,43 98,77 106,5 23 5 55 10 17 a8
WM mg'kg 1012 1914 1883 42,08 05,54 1048 22 5 55 10 11 100
51 mg'kg 162 163,9 164,1 3,033 8,746 0,257 1,9 5,3 56 15 pal 00

Ass. val. - assigned value, Md - madian, sw - repeatability standard error, sb - standard error between labormatornies, st - mproducibility standard error
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3.3 Analyysimenetelmien vaikutus tuloksiin
Esikisittelyn vaikutus metallien mairittimisessi jatevesinidytteesti

Metallit méiritettiin typpihapolla kestdvoidyistd niytteistd ilman esikisittelyd lukuun ottamatta teollisuuden
jatevesindytettd A6, jonka mittauksen laboratoriot saivat tehdd ilman hajotusta (tulokset AN6) tai hajotuksen
jalkeen (tulokset AY6). Hajotuksen jilkeen mitatut pitoisuudet olivat selvisti suurempia kuin ilman hajotusta

méadrittamisessd ndytteestd A6 hajotuksella saatujen tulosten keskiarvo oli myos merkitsevésti suurempi
kuin ilman hajotusta saatujen tulosten keskiarvo (liite 5.2). Muille metalleille erot olivat pienid (kuva 1).

Pitoisuuserot: AN6 ja AY6 Pitoisuuserot: AN1 ja AY6

25 80

23 J

21 70

19 60

17
= 0 AN = ANG
215 2 50 | .
° 13 mAYE o mAY6

11 4 40

9 ] ’_l 30 |

7 i

5 20 - T T T T 1T 1

Cd Ba Se Sb U B Pb Cu V
Metalli Metalli
Pitoisuuserot: AN6 ja AY6 Pitoisuuserot: AN6 ja AY6

140 900

130

120 | 800 -

100 -
= O AN6 = 0 AN6
2 90 | 2 600 -
o mAY6 3 mAY6

80 -

70 - 500

60

40 . T T T T 300

Zn Cr N As Co Mn Al Fe
Metalli Metalli

Kuva 1. Jatevesindytteen (A6) miirityksessd ilman hajotusta (ANG6) ja hajotuksen jilkeen (AY6) saatujen
metallitulosten robusti- keskiarvo

Fig. 1. The obtained robust mean of the metal results obtained without digestion (AN4) and with
digestion (AY6) in determination of the waste water sample (A6)
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Esikiisittelyn vaikutus metallien mairittimisessa maaniytteesti

Metallit miéritettiin maaniytteestd M1 typpihappohajotuksen jilkeen(tulokset MN 1) seké typpihappo +
vetyperoksidiseos-hajotuksen jilkeen tai kuningasvedelld (tulokset MO1).

Typpihappo + vetyperoksidiseos-hajotuksen tai kuningasvesihajotuksen (MO1) jalkeen mitatut pitoisuudet
olivat selvisti suurempia kuin typpihappohajotuksen (MN1) jilkeen mitatut pitoisuudet alumiinin, mangaanin,
nin médrittdmisessi kuningasvesihajotuksella tai typpihappo + vetyperoksidiseos-hajotuksella saatujen tulos-
ten keskiarvo oli myos merkitsevisti suurempi kuin typpihappohajotuksella jilkeen saatujen tulosten keskiar-
vo (liite 5.2). Ero oli huomattavan suuri mangaanin madérityksessa (MN1: 0,333 jaMO1:0,406 g/kg).
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Pitoisuusero: MN1 ja MO1

14
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,Lew L
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Kuva 2. Maandytteen (M1) mdidrityksessd typpihappohajotuksella (MN1) ja happoseoshajotuksen
jilkeen (MO1) saatujen metallitulosten robustit keskiarvot

Fig. 2.The robust means of the metal results obtained with HNO;-digestion (MN1) and with acid-
mixture digestion (MOI) in determination of the soil sample (M1)
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Mittausmenetelmien vaikutus metallien méirittimisessi
Yleisimmiit mittausmenetelmét olivat suurissa pitoisuuksissa FAAS ja ICP-OES. Pienien metallipitoisuuksien

(liite 5.1ja5.4).

Eri mittausmenetelmilld saaduissa tulosten keskiarvoissa esiintyi useita merkitsevid eroja seki vesindytteiden
ettd kiinteiden néytteiden méérittamisessa seuraavasti (liite 5.3):

GAAS/ICP-MS: Al/AS, Cd/S1, Cr/A2, Cr/A4, Ni/A2 ja Pb/ANG6

FAAS/ICP-OES: Mn/Al

ICP-OES/ICP-MS: B/A1, B/MOI1, Cd/MNI1, Cu/A3, Cu/MN1, Mn/A2, Ni/MN1 ja Sb/AY6
GAAS/ICP-OES: Cr/A2,Cr/MNI1, Cr/S1, Cu/A4 jaNi/MN1

FAAS/ICP-MS: Cu/AN6, Mn/A1 jaMn/A2

Eniten merkitsevid eroja esiintyi tuloksissa, jotka oli mitattu GAAS/ICP-MS ja ICP-OES/ICP-MS laitteilla.
GAAS-mittauksella todettu pitoisuus oli yleenséd suurempi kuin ICP-MS-mittauksella todettu pitoisuus.
ICP-OES-mittauksella saatiin vesisti suurempi pitoisuus kuin ICP-MS-mittauksella, mutta tilanne oli pdinvas-
tainen kiinteiden néytteiden médrityksessi (liite 5.3). Tosin kiinteiden nédytteiden méirityksessa vaikuttivat
my0s erot esikésittelyssi.

My®s eri mittaustavoilla saatujen tulosten hajonnoissa esiintyi eroja (liite 5.3). Hajontaan vaikuttaa my0os
A1 GAAS-menetelmilld saadut tulokset hajaantuivat huomattavasti enemmén kuin ICP-MS-menetelmélla
saadut tulokset (ks. kuvat liitteessd 5.4). Eri menetelmillé saatujen tulosten jakaantumisessa oli eroja myos
kromin méirityksessd. Nédytteen A3 sinkin pienen pitoisuuden méérityksessd ICP-MS-laitteella saatujen
tulosten hajaantuminen oli véhéistd muihin menetelmiin verrattuna.

ICP-MS-menetelmissé kéytetédin usein siséisté standardia, milld on tasoittava vaikutus tuloksiin. Sisdisen
sa ICP-OES-laitteissa voidaan kéyttidi sisédistd standardia. Korjaukseen kiytettdvin sisdisen standardin
emissioviivan on kayttiydyttavi samankaltaisesti kuin analysoitavan alkuaineen emissioviivan. Simultaanisten
ICP-OES-laitteiden stabiilisuus on yleensé sekventiaalisia laitteita tai A AS-laitteita parempi, vaikka siséistéd
standardia ei kaytettéisikddn. AAS-menetelmilld néytettd joutuu hyvin usein laimentamaan kapean mittausalu-
een vuoksi, miki lisad mittausepdvarmuuteen yhden epavarmuustekijan. [CP-menetelmilld mittausalue on
useimmiten huomattavasti laajempi. Etenkin ICP-OES-menetelmillé niytettd tarvitsee harvoin laimentaa.
Toisaalta laimentamista voidaan kéyttid matriisihdirididen vahentdmiseen, jos mitattavan alkuaineen pitoisuus
onriittavén suurt.

Mittausmenetelmien vaikutus elohopean méarittamisessa

Elohopean médrittamisessé kiytettiin useita eri hapettimia, hajotuslaitteita sekd mittausmenetelmié
(liite 5.1). Koska noin 40 % laboratorioista ei raportoinut esikésittelymenettelyjiin, tissé tarkastellaan
pédasiassa eri mittausmenetelmien vaikutusta tuloksiin.

menetelmid (hydridi-FIAS, CV-AFS, ICP-OES) kiytti 1-5 laboratoriota elohopeapitoisuudeltaan pienim-
mén luonnonvesindytteen H2 médrittimiseen. Tdmén nédytteen méadrittamisessd hydridi-FIAS-, ICP-OES-
ja CV-AFS-menetelmilléd saadut tulokset olivat [dhimpéné vertailuarvoa. Jiteveden H3 méérittimiseen
kéytettiin edella mainittujen menetelmien lisiksi myos O,-hapetus + CV-AAS-menetelméd. Taméin ndytteen
maédrityksessd CV-AAS-menetelmalli tulokset jakaantuivat huomattavasti epétasaisemmin muilla menetelmil-
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14 saatuihin tuloksiin ndhden. Naytteestd H3 hydridi-FIAS menetelméllé saatujen tulosten keskiarvo oli
merkitsevisti suurempi kuin CV-AAS-menentelmalld tai CV-AFS-menetelmalld saatujen tulosten keskiarvo
(liite 5.3). Saman niytteen médrityksessd CV-AAS-menetelmailld saatujen tulosten hajonta oli suurempi
kuin CV-AAS-menetelmilla tat CV-AFS-menetelmillé saatujen tulosten hajonta.

Maaniytteen M1 ja sedimenttindytteen S1 elohopean méirityksessd eri menetelmilld saatujen tulosten vi-
liset erot eivit olleet niin suuria kuin vesindytteiden mééarityksessa (liite 5.4). Joitakin poikkeavia tuloksia
todettiin CV-AAS-mittauksessa.

Mittausmenetelmien vaikutus N-, P-, S-, TOC- ja pH-arvo-méirityksessi

pH-arvon ja TOC:n méérityksessd lietendytteestd M2 eri menetelmilld saatujen tulosten erot olivat vihéisii.
kahden laboratorion tulokset poikkesivat huomattavasti vertailuarvosta (ks. kuvat liitteessé 5.4). Fosforin
madrityksessd mittalaitteilla suoraan saadut tulokset poikkesivat muilla menetelmilléd saaduista tuloksista.
Rikin méirityksessid kahden IC-mittausta kéyttédneen laboratorion tulokset poikkesivat mm. laitemenetelmilld
saaduista tuloksista ja vertailuarvosta.

3.4 Osallistujien ilmoittamat mittausepavarmuudet

Osallistuneista laboratorioista 79 % ilmoitti mittausepavarmuuden ainakin osalle tuloksistaan. Yleisimmin
mittausepdvarmuus oli arvioitu menettelyll4, joka perustui sisdisen laadunohjauksen tuloksiin (meth 2) ja/tai
menetelmén validointituloksiin (meth 4, liite 10). Arviointitavalla ei ollut juurikaan vaikutusta mittausepévar-
muuteen. Arvioissa esiintyi joitakin varsinkin poikkeuksellisen suuria mittausepavarmuuksia. Jos pitoisuus
oli lahelld médritysrajaa, kuten esim. ndytteen A4 mittauksessa GAAS- tai ICP-OES laitteilla mitattaessa
oli, suurikin mittausepavarmuus on hyviksyttiva. Toisaalta jatevesindytteen A6 pitoisuudet olivat mittauksen
optimialueella, jossa myOs mittausepivarmuuden useimmille metalleilla pitéisi olla enintédéin noin 20 %.

vyyskokeisiin verrattuna.

Mittausepdvarmuuksien arviointiin on laadittu ohjeita, esim. NORDTEST raportti 537 [5], jota voi kdyttda
mittausepdvarmuusarviointia tehtdessa.

4 Laboratorioiden patevyyden arviointi

z-arvot médritys- ja ndytekohtaisesti on esitetty numeerisina lukuarvoina laboratoriokohtaisissa tulostau-
lukoissa liitteessd 8. Liitteessd 9 on esitetty yhteenveto laboratorioiden tulosten z-arvoista.

Pitevyyskokeeseen 4/2007 osallistui yhteensi 52 laboratoriota, joista yksi laboratorio ilmoitti tulokset
kahdella mittausmenetelmélld. Tulosten robusti keskihajonta oli yleensé enintédéin 20 % joitakin poikkeuksia
lukuun ottamatta. Sité lisisi useiden eri mittausmenetelmien kéytto ja menetelmien viliset merkitsevit erot
varsinkin vesien méirityksessa.

Tulosaineistossa oli tyydyttéivia tuloksia 85 %, kun vertailuarvosta (the assigned value) sallittiin padasiassa
10 % - 25 % poikkeama 95 % merkitsevyystasolla (liite 9). Vuoden 2006 vastaavassa pétevyyskokeessa
oli tyydyttivid tuloksia 85 % [6].
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Tyydyttévien tulosten osuus oli pienin (72 % - 78 %) boorin, elohopean, seleenin, antimonin ja vanadiinin

Yli puolet laboratorioista (63 %) kiytti akkreditoituja analyysimenetelmid. Néiden laboratorioiden tuloksista
oli tyydyttavid 87 %.

5 Yhteenveto

Suomen ympiristokeskuksen laboratorio jérjesti patevyyskokeen ympiristondytteitd analysoiville laborato-
rioille syksyllda 2007. Médritettdvind analyytteind olivat metallit (Al, As, B, Ba, Cd, Co, Cr, Cu, Fe, Mn,
Ni, Pb, Sb, Se, Sn, U, V, Zn ja Hg) kuudesta erityyppisesti vesindytteestd, yhdestd maandytteestd ja sedi-
mentistd sekd typpi (N), fosfori (P), pH, rikki (S), orgaaninen hiili (TOC) yhdesti lietenéytteesti.

Pitevyyskokeeseen osallistui yhteenséd 52 laboratoriota, joista yksi laboratorio raportoi tulokset kahdella
eri menetelmalld. Tulosten arvioimiseksi laskettiin z-arvo ja sité varten asetettiin kokonaishajonnan tavoitearvot
(pédasiassa 10 % - 25 %). Vertailuarvona (the assigned value) kéytettiin laskennallista pitoisuutta (synteettiset
ndytteet) ja robustia keskiarvoa (luonnon- ja jitevedet, kiinteét néytteet).

Eri analyysimenetelmilld saatujen tulosten pitoisuuksissa esiintyi jonkin verran merkitsevid eroja varsinkin
vesindytteiden médrittaimisessd. Erot eivit olleet kuitenkaan systemaattisia jonkin tietyn menetelmén suhteen.
Tulosten hajonta oli yleensi pienempi kuin 20 % joitakin poikkeuksia lukuun ottamatta.

Tuloksista oli tyydyttavid 85 %, kun vertailuarvosta sallittiin padasiassa 10 % - 25 % poikkeama 95 %
merkitsevyystasolla. Akkreditoitujen laboratorioiden tuloksista oli tyydyttiviad 87 %.

Laboratoriot raportoivat myos menetelmien mittausepdvarmuuksia. Mittausepavarmuuksissa oli joitakin
varsin suuria arvioita mittauksen optimialueella. Poikkeavan suurien tai pienien mittausepdvarmuuksien

6 Summary

The Finnish Environment Institute (SYKE) carried out the proficiency test for determination of metals (Al,
As, B, Ba, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Sb, Se, Sn, U, V, Zn and Hg) in six different types of water
samples, in one soil sample and in one sediment sample in autumn 2007. One sample for analysis of nitro-
gen, phosphorus, sulfur, pH value and total organic carbon (TOC) was also delivered.

The SYKE laboratory has been accredited in organizing of proficiency test in the field covering this proficiency
test.

Two water samples were prepared from a CRM by dilution, one artificial sample, one natural water
sample and two waste water samples, one soil sample and one sediment sample were distributed. In
addition, one sludge sample was distributed for determination nitrogen, phosphorus, sulphur, pH value and
TOC. For determination of mercury three water samples were distributed. Mercury was determined also
from one soil sample and from one sediment sample. Preparation of the water samples is presented in
Appendix 2. Homogeneity of the samples were tested and the samples were considered homogenous
(Appendix 3). The laboratories commented on the delivery of the samples, collecting of the data and on
their own results (Appendix 4).
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In total 52 laboratories participated in the PT scheme, from which one laboratory reported the results using
two different equipment.

The pretreatment procedures and the measurement methods are presented in Appendix 5.1. The laboratories
were asked to determine the industrial waste water sample A6 using the digestion (AY6) or without digestion
(ANG). Their results were reported separately. The soil sample M1 was determined using different digestion
procedures. The results digested with HNO, (MN1) and with mixture HNO, and HCl or with the mixture
of HNO, and H,0, (MO1) were treated separately. The measurement methods varied and FAAS or
GAAS were most commonly used. Also ICP-methods (ICP-OES or ICP-MS) were used. In determination
of mercury several pretreatment procedures or measurement techniques were used.

Either the calculated concentration or the robust mean value was used as the assigned value (Appendix 6).
Also the uncertainty of the assigned values were estimated using the information based on the sample pre-
paration (the artificial sample) or the robust standard deviation of the results (the water samples, the soil
sample, the sediment sample and the sludge sample). The uncertainty of the assigned value was mainly
smaller than 10 % at the 95 % confidence interval (Appendix 6). The mean value, the median value, the
standard deviation and the relative standard deviation were calculated after rejection of outliers using the
Hampel test (Appendix 7 and 8). In a few cases also some results were rejected before the final calculation
of the robust mean.

The target deviation used in evaluation of the laboratory performance varied mainly from 10 % to 25 % (at
the 95 % confidence interval) depending on the sample type, the concentration and the uncertainty of the
assigned values. Evaluation of the performance of the laboratories was carried out by using z scores
(Appendices 8 and 9). The summary of the results is presented in Table 1. In the results the organizing la-
boratory SYKE had the code 11 (ICP-OES measurement) and 13 (ICP-MS measurement).

There were some significant differences between the results obtained using different pretreatment procedures
(Appendix 5.2) or different measurement methods (Appendices 5.3 and 5.4 ).The differences obtained in
the measurements were significant in some cases, but they were not systematic (Appendix 5.3). However,
the differences were not large.

Particularly, in determination of mercury different oxidizing agents or equipment and measurement methods
were used (Appendix 5.1). The results varied most in use of CV-AAS in determination of the water samp-
les. Differences between the results obtained using different procedures in determination of the soil sample
and the sediment sample were smaller than in determination of the water samples.

The laboratories were asked to report also the measurement uncertainties of the analytical methods. In to-
tal 79 % of laboratories reported the uncertainties at least for a part of their results. In the reported uncer-
tainties there were still in particular some too high estimates of measurement uncertainty. However, estimation
of measurement uncertainty is improving.

The variation of the results was generally lower than 20 % (Table 1). In this proficiency test 85 % of the da-
ta was regarded to be satisfactory, when mainly the deviation of 10 % - 25 % from the assigned value was
satisfied at the 95 % confidence level (Appendix 9). From the results 87 % was satisfactory, when the la-
boratories used the accredited analytical methods.



21

KIRJALLISUUS

1. Proficiency Testing by Interlaboratory Comparison - Part1: Development and Operation of Proficiency
Testing Schemes, 1996, ISO/IEC Guide 43-1.

2. ILAC Guidelines for Requirements for the Competence of Providers of Proficiency Testing Schemes,
2000,. ILAC Committee on Technical Accreditation Issues. ILAC-G13:2000.

3. ISO13528,2005. Statistical methods for use in proficiency testing by interlaboratory comparisons.

4. Thompson, M., Ellison, S. L. R., Wood, R., 2005. The International Harmonized Protocol for the
Proficiency Testing of Analytical Chemistry laboratories (IUPAC Technical report, Draft). International
Union of Pure and Applied Chemistry. Analytical, Applied and Clinical Chemistry Division,
Interdivisional Working Party for Harmonization of Quality Assurance Schemes for Analytical
Laboratories.

5. Magnusson, B., Néykki, T., Hovind, H., Krysell, M., 2004. Handbook for calculation of measurement
uncertainty in environmental laboratories (Edition 2) - NORDTEST report TR 537.
www.nordicinnovation.net/nordtest (Rapporter).

6. Mikinen, L., Jirvinen, O., Ndykki, T., Sara-Aho, T., Ivalo, R., Tervonen, K. ja [Imakunnas, M.,
2007. Laboratorioiden vélinen vertailukoe 6/2006. Metallit ja elohopea vesisti ja lietteestd, Suomen
ympdristokeskuksen raportteja 5/2007. Helsinki.



LIOTE 1/1 22

LIITE 1. PATEVYYSKOKEESEEN 4/2007 OSALLISTUNEET LABORATORIOT
Appendix 1. Participants in the proficiency test 4/2007

Boliden Harjavalta Oy, Harjavalta

Boliden Kokkola Oy, Kokkola

Danisco Sweeteners Oy, Kotka

Eka Chemicals Oy, Oulu

Ekokem Oy Ab, Rithiméki

Ecoanalyt, Vendji

Espoon Vesi, tutkimusyksikko, Espoo

Eurofins A/S, Tanska

Ewica Laboratoriot, Kouvola

GTK, Geolab, Espoo

Helsingin kaupungin ympiristdlaboratorio, Helsinki
Helsingin Vesi, KVP/kdyttolaboratorio, Helsinki

Hortilab Oy Ab, Nérpes

INEP, Vengja

Jyviskyldn yliopisto, Ympéristontutkimuskeskus, Jyvéskyld
Jyviskyldn yhdyskuntatoimi, ympéristo osasto, Jyviskylad
Kauhajoen elintarvike- ja ympéristotutkimuslaitos

Kemira Pigments Oy, Pori

Kokemienjoen vesiston vesiensuojeluyhdistys ry, Tampere
Kotkan kaupungin elintarvike- ja ympéristolaboratorio, Kotka
Lahden tiede- ja yrityspuisto Oy, Lahden tutkimuslaboratorio, Lahti
Lapin Vesitutkimus Oy, Rovaniemi

Lounais-Suomen vesi- ja ympiristo Oy, Turku
Linsi-Suomen ympéristokeskus, Vaasa

METLA, Keskuslaboratorio, Vantaa

METLA, Rovaniemen tutkimusasema, Rovaniemi

Nablabs ympiristoanalytiikka, Oulu

Norlisk Nickel Harjavalta Oy, Harjavalta

Novalab Oy, Karkkila

Maintpartner Oy, Kokkola

Outokumpu Research Oy, Pori

Outokumpu Tornio Works, Tornio

Ovako Wire Oy Ab, Lappohja

Pirkanmaan ympiristokeskus, Tampere
Pohjois-Pohjanmaan ympiristokeskus, Oulu

Porilab, Pori

Ramboll Finland Oy, Hollola

Rauman ympiristolaboratorio, Rauma

Ruukki Production, Rauataruukki Oyj, Raahe
Savo-Karjalan ympitistotutkimus Oy, Kuopio

SGS Inspection Services Oy, Hamina

Stora Enso Oyj, Tutkimuskeskus, vesi- ja hivenaineanalyysit, Imatra
Suomen ympiristopalvelu Oy, Oulu

Suunnittelukeskus Oy, Helsinki

Sweden Recycling AB, Lovmantropp, Ruotsi

SYKE, Laboratorio, Helsinki

Séteri Oy, Valkeakoski
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Tavastlab, HML:n seudun ktt:n ky, Himeenlinna
UPM-Kymmene, Kymi, tutkimus ja kehitys, Kuusankoski
UPM-Kymmene, tutkimuskeskus, Lappeenranta
Viljavuuspalvelu, Savolab Oy, Mikkeli



LIITE 2. NAYTTEIDEN VALMISTUS

Appendix 2. Preparation of sample

Niyte/ Al As B Ba | Cd| Co | Cr | Cu| Fe | Mn | Ni Pb | Sb Se | Sn | Sr U A% Zn

Sample pe/l | pe/l | pe/l | pg/l | pe/l | pe/l | ug/l | ue/l | pel | pe/l | pe/l | pe/l | ug/l | ug/l | pug/l | pe/l | pe/l | pe/l | ug/l

AlY Vertailuarvo/Assigned | 28 | 9,72 | 26,3 | 84,1 | 1,09 | 451 | 3,4 | 4,64 -- 746 | 10 | 3,27 | 9,72 2 -- 53,8 -- 6,31 | 13,1
value

A2 Vertailuarvo/Assigned | 765 | 33,3 | 87 213 | 134 | 133 | 167 | 106 | 1333 | 801 | 180 | 113 94 73 -- 107 | 26,3 | 114 | 412
value

A2/Sn | Vertailuarvo/Assigned | -- -- -- -- -- -- -- -- -- -- -- -- -- -- 15 -- -- -- --
value

A3? Vertailuarvo/Assigned | 10,3 | 3,31 | 10,5 | 28,8 | 0,38 | 1,52 | 1,23 | 1,42 - 2,23 | 3,31 | 1,33 | 3,31 | 0,66 - 18,1 - 2,09 | 4,63
value

A4 Pohjapit./Original ¢ 183 | 0,60 13 - 0,39 | 0,10 | 0,43 | 5,0 | 346 10 | 0,83 | 0,63 | 0,10 | 0,19 - - 0,48 | 0,64 | 4,5
Lisdys/Addition - 1 - - 0,50 | 9,3 8,0 - - 37 6,0 5,0 12 4,0 - - 2,0 73 25
Ve rtailuarvo/Assigned | 216 | 1,66 | 11,9 | 8,36 | 0,61 | 9,51 | 895 | 5,2 | 455 | 53,9 | 6,66 | 598 | 9,1 | 4,02 - 40 | 2,52 | 8,26 | 29,6
value

A5 Pohjapit./Original ¢ 16 | 0,44 | 266 - 0,02 | 0,61 | 0,88 | 4,1 85 10 54 | 0,15 | 0,31 | 0,41 - - 0,07 | 0,26 | 21,7
Lisdys/Addition 80 5,0 | 266 - 4,7 14 12 5,0 20 80 5,0 10 18 9,3 - - 6,0 15 30
Vertailuarvo/Assigned | 132 | 5,95 | 267 | 5,04 | 3,94 | 13,5 | 11,8 | 10,7 | 199 | 103 | 994 | 9,55 | 13,4 | 845 - 119 | 6,06 | 154 | 53,1
value

A6”Y Pohjapit./Original ¢ 12 125 | 60,5 - 1,65 | 0,22 | 0,40 | 153 | 23,5 | 36,5 | 33,5 | 3,3 | 51,5 | 4,7 - - 0,30 | 0,60 | 85
Lisdys/Addition 500 - - - 8,0 133 | 113 60 800 | 400 80 60 - 20 - - 50 | 73,3 | 100
Vertailuarvo/Assigned | 521/ | 126/ | 61/ | 11,7 | 9,5/ | 132/ | 112/ | 74/ | 828/ | 407/ | 115/ | 63/ | 48/ | 23/ - 28/ | 50/ | 74/ | 102/
value 549 | 124 61 / 955 | 134 | 116 77 863 | 413 | 117 62 48 22 - 53 74 104

12,8

Vertailuarvo/Assigned | 409 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
value

D Valmistettu laimentamalla (579 ml/3,5 1) CRM:std NIST 1643e.
The sample Al was prepared by dilution the CRM NIST 1643e (579 mli/3,5 1)
2 Valmistettu laimentamalla (112,5 m1/2,01) CRM:std NIST 1643e.
The sample A3 was prepared by dilution the CRM NIST 1643e (112,5 ml/2,0l)
3 Vertailuarvo ilmoitettu esikasittelyn mukaisesti (ei happohajotusta/ HNO,-hajotus)

The assigned value was reported according to the pretreatment (no digestion/ HNO, digestion)
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Hg vesisti/ Hg in waters

Nayvte M1/Sample M1

M1 valmistettiin jitemaasta lisddmalld metalleja

M1 was prepared from a polluted soil by addition of metals

Niiyte/ Hg

Sample ug/l

H1 Vertailuarvo/Assigned 0,45
value

H2 Pohjapit./Original c 0,003
Lisays/Addition 0,157
Vertailuarvo/Assigned 0,16
value

H3 Pohjapit./Original c 0,001
Lisays/Addition 2,9
Vertailuarvo/Assigned 2,7
value

Metalli Alkup. pitoisuus V| Liséys Vertailuarvo '
Metal Original conc. Addition Assigned value
mglkg mg/kg mg/kg
Al 6668 - 6124
As 2,7 2 4,86
B 3,7 3 6,16
Cd 0,05 1,5 1,38
Co 2,7 4,62
Cr 21,3 - 20
Cu 12,6 - 11,9
Fe 12360 - 11,3
Mn 338 - 330
Ni 11 6 15,6
Pb 10 - 10,7
Sb 0,02 4 4,09 ?
Se 0,37 1 0,97
Sn - 5,5 6,55 %
U 2,1 - 2,19%
\ 26,3 - 24,7
Zn 2006 - 1925
Hg 0,01 0,8 0,79

" HNO,-hajotus/HNO, digestion

* Happoseoshajotus (HNO,+H,0, tai HNO,+HC) / digestion with the

acid mixture

¢C
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Niyte S1/Sample S1 sedimentti/ sediment
Metalli Alkup. pitoisuus ¥ | Lisiys Vertailuarvo
Metal Original conc. Addition Assigned value
mg/kg mg/kg mg/kg
As 11,7 - 12,3
Cd 6,1 - 0,638
Co 19,5 - 19
Cr 61,8 - 64,5
Cu 39,5 - 40,6
Mn 955 - 898
Ni 54,8 - 54,7
Pb 23,2 - 22,6
) 67,4 - 67,5
Zn 159 - 162
Hg 0,08 - 0,073

" Vertailuarvo pitevyyskokeessa SYKE 7/2000 (HNO;-hajotus)
The assigned value in the SYKE PT 7/2000 (HNOj; digestion)
2 HNO;-hajotus/HNO; digestion

Nayte M2/Sample M2 liete/ sludge

Metalli Alkup. pitoisuus V' | Lisiiys Vertailuarvo

Metal Original conc. Addition Assigned value
gkg gkg g/kg

N 40,3 - 39,5

P 24,6 - 22,5

S 3,33 - 4,1

pH 6,64 - 6,36

TOC 254 - 272

DVertailuarvo pitevyyskokeessa SYKE 5/2004.
The assigned value in the PT SYKE 5/2004.
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LIITE 3. NAYTTEIDEN HOMOGEENISUUDEN TESTAUS
Appendix 3. Testing of homogeneity

Pitoisuus Onko/Is Onko/Is
Analyytti/nﬁyte Conc. 1 starget Starget Sa Sa/ Starget<095? Sbb Sbb2 <c
Analyte/sample Yo

Hg/H2 0,169 12,5 0,021|0,0019|Kylléd/Yes 0,0018Kylld/Yes
Hg/H3 2,888 7,5 0,217 0,031 Kylld/Yes 0,026Kylléd/Yes
Cd/A1 1,072 5,0 0,054 0,010Kylld/Yes 0,008|Kylléd/Yes
Cu/Al 4,728 5,0 0,236 0,031Kylld/Yes 0,066|Kylléd/Yes
Mn/Al 7,644 7,5 0,573] 0,052[Kylld/Yes 0,049 Kylléd/Yes
Cd/A3 0,374 10| 0,037] 0,0069Kylléd/Yes 0,0058|Kylld/Yes
Cu/A3 1,426/ 12,5 0,178] 0,016[Kylld/Yes 0,026Kylléd/Yes
Mn/A3 2,182 7,5 0,164] 0,018 Kylld/Yes 0,016|Kylléd/Yes
Cd/A4 0,579 10| 0,059] 0,0095Kylléd/Yes 0,0080|Kylld/Yes
Cu/A4 5,495 10| 0,550/ 0,054Kylld/Yes 0,028Kylléd/Yes
Mn/A4 53,17 7,5 3,99/ 0,0694Kylld/Yes 0,584|Kylléd/Yes
Cd/AS5 3,92 7,5 0,294] 0,0245Kylléd/Yes 0,020Kylléd/Yes
Cu/A5 11,35 7,5 0,851] 0,077 Kylld/Yes 0,114|Kylld/Yes
Mn/AS5 106,5 7,5 7,99 0,509Kylléd/Yes 0,536/Kylléd/Yes
Cd/A6 9,504 7,5 0,713] 0,087 Kylld/Yes 0,033|Kylléd/Yes
Cu/A6 73,79 5,00 3,69 0,414Kylld/Yes 0,396|Kylléd/Yes
Mn/A6 429,9 5,00 21,50, 3,29|Kylld/Yes 2,05Kylléd/Yes
Cd/S1 0,651 12,5/ 0,081| 0,021|Kylld/Yes 0,038|Kylléd/Yes
Cu/S1 40,77 7,5 3,060 0,738 Kylld/Yes 0,403|Kylléd/Yes
Mn/S1 869,5 7,5 65,21] 16,86Kylld/Yes 7,71 Kylld/Yes
Cd/M1 1,448 10| 0,145] 0,019Kylléd/Yes 0,047Kylléd/Yes
Cu/M1 11,95 7,5 0,896 0,335Kylld/Yes 0,159Kylléd/Yes
Mn/M1 342,1 7,5 25,66 5,49Kylld/Yes 4,62|Kylld/Yes
Cd/M2 1,587 7,5 0,119] 0,034Kylld/Yes 0,044Kylléd/Yes

Analyyttinen vaihtelu s, tdytti kaikissa tapauksissa asetetut kriteerit; Su/Sireer<0,5.
In each case s,was smaller than the criteria; $o/Siaree<0,5.

Niytepullojen vilinen vaihtelu sy, oli pienempi kuin asetettu kriteeri ¢ = Fles, + F2es,%, missi
Sall2 = (0’3Slarget)2 ja

F1 =1,88 sekd F2 = 1,01, kun pullojen lukuméiri oli 10 (A4, AS, A6, M1 ja M2)
F1=2,01jaF2 = 1,25, kun pullojen lukumééri oli 8 (A1, A3, H2 ja H3),

Kaikissa tapauksissa oli spy< asetettu kriteeri c.
The variation between bottles s, was smaller than the criteria ¢ = F1 osyi + F2es,2 where
sall2 = (0y3starget)2 and
F1 =1,88 and F2 = 1,01, when the number of the bottles was10 (A4, A5, A6, M1 and M2)
F1 =201 and F2 = 1,25, when the number of the bottles was8 (the samples Al, A3, H2, H3),

In each case the s> was smaller than the criteria c.
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LIITE 4. LABORATORIOILTA SAATU PALAUTE
Appendix 4. Comments sent by the participants

Laboratorio Kommentit niytteista SYKEn toimenpide
Laboratory Comments on samples Action/SYKE
52 Niytteen M2 tulokset eivit vastanneet ilmoitettu- | Jarjestdjd toimittanut vahingossa liete-
ja pitoisuusalueita ravinteiden osalta. ndytteen maanidytteen sijasta - Asiasta
informoitu osallistujia ja ilmoitettu oi-
keat pitoisuusalueet.
Laboratorio Kommentit tuloksista SYKEn toimenpide
Laboratory Comments on results Action/SYKE
24 Fe/MO1, Zn/A2, N/M2 — tulokset ilmoitettu vdd- | Tulos korjattu tiedostoon
rissd yksikossd
27 Cu/AY6 ja Zn/AY: nollatulos jadnyt vihentimit- | Ei toimenpiteitid
ta.
Imoitettu uudet tulokset: Cu/AY6 — 81 ug/l ja
Zn/AY6/ 88 g/l
2 SYKEIi kirjaamisvirhe Ni/AY6 (11,6 pg/l. Tulos korjattu tiedostoon.
Oikea tulos 116 ug/l
30 Fe/A2 ja Fe/ANG tulokset kymmenen kertaa liian | Ei korjattu (ei yksikkovirhe)
pienid
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LIITE 5.1. ANALYYSIMENETELMAT
Appendix 5.1 Analytical methods
Hg/Esikisittely — Hg/Pretreatment:
Lab' | Niyte | Hapetin Hajotukseen kiiytetty laite ja Laimennos Mittaus
) Sample | Oxidant lampdotila Dilution Measurement
Lab Equipment and temperature in
digestion
1 M1 HNO; + HCI Tecator 1015,90 C 1h 2g /50 ml ICP-OES
2 H2-H3, |HNO; Autoklaavi 121 C H2 x3, H3 x100, | ICP-MS,
MI1-S1 M1-S1 x20 CV/AFS
3 M1-S1 |KMnO, Vesihaude 95 'C CVAAS
6 HI1-H3 | SFS-EN 1483 SFS-EN 1483 H3 1:5 CVAAS
M1-S1 Mikroaaltouuni CVAAS
10 |M1-S1 |HNGO; Mikroaaltouuni 175 C 100x Hydridi/ FIAS
12 |HI-H3 |H,SO,+HNO;+ |Vesihaude 95 C1h FIMS-100
K2Cr207
16 HI-H3 |KMnO,+K,S,05 |Vesihaude 95 C H3 2x, 5x Perkin Elmer
FIMS-400
19 H1-H3 | KMnO, HNO; Mikroaaltouuni H3 5x Hydridi/ FIAS
MI-S1 |Happi 850 C Milestone
20 H1-H3, | KMnO, M1-S1 Mikroaaltouuni M1-S1 1:10, CVAAS
MI1-S1 1:20
21 H1-H3, |K,Cr,0O4 Mikroaaltouuni Paine
M1-S1
24 |H1-H3, |KMnO,+ H,SO; | Vesihaude H31+1 CVAAS
MI1-S1 |+ HNO;+K,S,04
25 HI1-H3, | KMnO, Vesihaude 95 C 2 h H3-S1 5x CVAAS
MI1-S1
33 H1-H3 |HNO;+ KMnO, |Autoklaavi 120 C 30 min H1 20/40, ICP-AES tai
H3 5/40 ICP-OES
34 |HI1,H3 |KMnO, HNO; keitto 95 C 1,43 FIMS-AAS
35 H1-H3 | KBr/KBrO; PSA 10.023
Merlin
M1 KMHO4+ HzSO4 10x PSA 10.023
+ HNO; + Merlin
KBr/KBrO;
39 |HI,H3 |KMnO,+HNO; |M]1 Autoklaavi 120 C 2x CV/AFS
40 H1-H3, | KMnO, M1-S1 Mirképoltto, keitto 3 h CVAAS
MI1-S1

DLaboratoriot 7,8, 13, 15, 23, 29, 38, 46, 48, 49 ja 51 eivit ilmoittaneet esikisittelymenetelmidan

Metallit/Esikisittely - jitevesinivte Ad Metals/Pretreatment — the waste water sample A4

ANG — ei tehty hapetusta / no digestion
AY6 — hajotus HNO;:1la/ digestion with HNO;

Metallit/Esikisittely — maanivte M1 Metals/Pretreatment — the soil sample M1

MN1- hajotus HNO;:1la/ digestion with HNO;
MOI1 - HNO3+H,0,- tai HNO; + HClI-hajotus/ digestion with HNO; + H,0,- or HNO; + HCl
MT1 — kokonaisméérin ilmaisema menettely/ pretreatment for determination of total amount
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Hg/Mittaus vesisti ja maaniytteesti

Hg/ Measurement from the water samples and the soil

Maiiritys Koodi | Menetelméi
Analyte Code Method
Hg 1 CV-AAS
2 ICP-OES
3 Hydridi-FIAS /Hydride-FIAS
4 ICP-MS
5 Hapetus-02/Oxidation-O+
CV-AAS
6 CV/AFS
7 Leco-analysaattori

Metallit/Mittaus vesisti ja maanéiytteesti

Metals/ Measurement from the water samples and the soil

Miéritys Koodi | Menetelmé
Analyte Code Method
Al, B, Ba, Cd, 1 FAAS
Co, Cr, Cu, Fe, |2 GAAS
Mn, Ni, Pb, Sb,
Se, Sn, Sr, V, U 3 ICP-OES
jaZn 4 ICP-MS
5 Muu/Other:
As 2 GAAS
3 ICP-OES
4 ICP-MS
5 Hydridin muodostus/ Hydride
generation,
6 Muu/Other:
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N, P, S, TOC ja pH-arvo maasta

Midiritys Koodi | Menetelmi
Analyte Code Method
N 1 N-Kjeldahl tai vastaava
2 mittalaite: Leco CHN-600, FOSS, Kjeltec 2400,
CNS-analysaattori
3 Muu/Other: DIN 51721
P 1 N-Kjeldahl tai vastaava
2 mittalaite: Perkin Elmer, ICP-OES
3 Muu/Other: EN ISO 20279 + DIN EN ISO 11885
(ICP-OES), spektrofotometri, SFS 3044, Aquakem
TOC 1 mittalaite: Leco CNS-2000
2 Muu/Other: ISO 10694, SFS-EN 13137
S 1 mittalaite: Leco SC-444, ICP-OES, Leco CNS-2000
2 Muu/Other: IC-menetelma
pH-arvo 1 SFS-EN 12176
2 Muu/Other: ISO 10390 (CaCl2), sekoitus, Guality-
Determination

LITE 5.1/3
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LIITE 5.2. MERKITSEVAT EROT ERI ESIKASITTELYILLA SAADUISSA
TULOKSISSA
Appendix 5.2 Differences in the results reported by pretreatments

Tilastolliseen tarkasteluun otettiin mukaan tapaukset, joissa tulosten lukumééri n oli > 3.

In the statistical comparison of the methods has been treated the data, in which the number of the results

was = 3.

Esikisittely - navtteet A6 ja M1/Pretreatmnet - Samples A6 and M1

Menetelméil)

Analyytti | Niyte X S n Merkitsevi ero
Analyte Sample Method Significant difference
Al M1 MNI1 6123,59 747,18 14 X

MO1 7800,36 1651,09 11
Fe A6 AN6 827,61 33,82 23 X

AY6 862,61 51,48 16

Ml MNI1 11,34 1,02 16 X

MO1 13,22 2,32 10
Mn M1 MNI1 332,95 27,35 17 X

MOl 406,11 94,04 11
U A6 AN6 47,36 4,75 10 X

AY6 52,95 2,27 10
\" M1 MNI1 24,68 3 11 X

MO1 30,38 5,35 11

missd/where, X:

S:
n:

keskiarvo/the mean value

keskihajonta/the standard deviation

tulosten lukuméiiréd/the number of the results

ANG — ei tehty hapetusta / no digestion
AYG6 — hajotus HNO;:1la/ digestion with HNO;
MN1- hajotus HNOs:1la/ digestion with HNO;

MOI1 — HNO;+H,0,- tai HNO; + HCl-hajotus/ digestion with HNO; + H,O»- or HNO; + HCI
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LIITE 5.3. MERKITSEVAT EROT ERI MITTAUSMENETELMILLA SAADUIS-
SA TULOKSISSA
Appendix 5.3 Differences in the results reported by different measurement methods

Menetelmien tilastolliseen tarkasteluun otettiin mukaan tapaukset, joissa tulosten lukumééré n oli > 3.
In the statistical comparison of the methods has been treated the data, in which the number of the results
was > 3.

Analyytti Niiyte Menetelmé X s n Merkitsevi ero
Analyte Sample Method Significant difference
Al A5 2 GAAS 1427 3,878 6 X: men 2-4
4 ICP-MS 129,3 9,844 7
B Al 3 ICP-OES 28,8 0,5354 |4 X: men 3-4
4 ICP-MS 26,58 1,289 5
MOI1 3 ICP-OES 8,988 1,233 6 X: men 3-4
4 ICP-MS 7,008 0,5753 |3
Cd MNI1 3 ICP-OES 1,317 0,1045 |5 X: men 3-4
4 ICP-MS 1,532 0,1127 |3
S1 2 GAAS 0,5809 0,0917 |6 X: men 2-4
4 ICP-MS 0,6742 0,06736 |8
Cr A2 2 GAAS 1747 4,726 6 X: men 2-3
3 ICP-OES 169,3 4,645 13 | X: men 2-4
4 ICP-MS 164,5 8,826 6
A4 2 GAAS 9,143 0,8055 |12 |X:men2-4
4 ICP-MS 8,377 0,4706 |6
MNI1 2 GAAS 21,38 1,957 6 X: men 2-3
3 ICP-OES 18,14 2,259 6
S1 2 GAAS 68 7,237 5 X: men 2-3
3 ICP-OES 57,3 7,85 6
Cu A3 3 ICP-OES 1,7 0,1414 |4 X: men 3-4
4 ICP-MS 1,313 0,2547 |6
A4 2 GAAS 5,428 0,2527 |10 | X: men 2-3
3 ICP-OES 4,53 0,8814 |7
ANG6 1 FAAS 77,88 5,332 6 X: men 1-4
4 ICP-MS 71,48 3,581 5
MNI1 3 ICP-OES 11,11 0,8103 |6 X: men 3-4
4 ICP-MS 12,77 1,153 3
Hg H3 1 CV-AAS 2,612 0,2419 |10 |X:men 1-3
3 Hydridi-FIAS 2,94 0,1536 |5 X: men 3-6
6 CV/AFS 2,603 0,1529 |5
Mn Al 1 FAAS 9,5 1,915 3 X: men 1-2
2 GAAS 7,697 0,5659 |8 X: men 1-3
3 ICP-OES 7,007 0,5485 |7 | X:imenl-4
4 ICP-MS 7,251 0,2536 |5
A2 1 FAAS 805,7 21,71 13 | X:men 1-4
3 ICP-OES 818,3 35,2 13 | X:men 3-4
4 ICP-MS 783,5 18,03 6
A3 3 ICP-OES 2,323 0,03775 |4 X: men 3-4
4 ICP-MS 2,195 0,1024 |6
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Analyytti Niyte Menetelmé X s n Merkitsevi ero
Analyte Sample Method Significant difference
Ni A2 2 GAAS 191,3 8,057 4 X: men 2-4
3 ICP-OES 184,7 9,167 14 | X:men3-4
4 ICP-MS 175 7,72 6
MNI1 2 GAAS 17,09 1,496 4 X: men 2-3
3 ICP-OES 14,79 0,8702 |6 X: men 3-4
4 ICP-MS 16,87 0,8959 |3
Pb ANG6 2 GAAS 65,2 4,555 8 X: men 2-4
4 1CP-MS 59,92 2,264 5
Sb AY6 3 ICP-OES 46,05 0,6364 |3 X: men 3-4
4 ICP-MS 49,35 2,079 4

missd/where, X:
S:
n:

keskiarvo/the mean value

keskihajonta/the standard deviation

tulosten lukumédri/the number of the results
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LIITE 5.4. ERI MENETELMILLA SAADUT TULOKSET MITTAUSMENETEL-
MAN MUKAAN RYHMITETETTYNA JA GRAAFISESTI ESITET-
TYNA

Appendix 5.4 Results obtained by different analytical methods grouped according to the
measurement method and graphically presented

Menetelmiin koodi - kts. liite 5.1/Method code — see the Appendix 5.1

Analyytti (Analyte) As Néyte (Sample) A5

8,5 r ¢
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4
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Analyytti (Analyfe) Cd Néyte (Sample) Al
1,35 z
1,3 T T n
1,25 T
124 ————— —— —— -+t + -9+ —F————
1,15 T T T [
'—?g. 1:1_ . . == = T & T ¢
1,054 T rs b
14 L % =] [=-1 4
0954 = | -
0,9- N 1
0,854
= Meth2 & Meth3 ¢ Meth4 m Meth s
Analyytti (Analyfe) Cr MNéyte (Sample) A5

16
157 T +

= Meth2 & Meth3 o Meth 4
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Analyytti (Analyte) Cr Néayte (Sample) MN1
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Néyte (Sample) M1

1,14

" 1]
o T

0,6

0.5

= Meth 1 = Meth 2

Analyytti (Analyte) Hg

¢ Meth3 ¢ Meth 4 m Meth5 O Meth6 & Meth7 v Meth ?

Néyte (Sample) S1

0,144
0,134
0,124
0,113

0iF————"——— === - — == == = ===

0,093
0,084 I

0,074 I
oond [ 1

0,054

0,023
0,013

004 — T |-~~~
0,033 -I-

—
|
|
|
|
|
|
|
——
—
—a—
—>

= Meth

Analyytti (Analyte) N

1 = Meth2 ¢ Meth3 ¢ Meth4 @ Meth5 Ao Meth7

Nayte (Sample) M2

52
50-
48
467
44
423
40- T

38 -
367
43 | __ —
324
30
28

26 T

= Meth1 = Meth2 & Meth 3 v Meth ?



LITE

5.4/4

Analyytti (Analyte) Ni
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Nayte (Sample) A5
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Nayte (Sample) A3
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LIITE 6. VERTAILUARVON MAARITTAMINEN JA SEN MITTAUSEPA-
VARMUUS
Appendix 6. Evaluation of the assigned values and their uncertainties

Analyytti |Néyte | Vertailuarvo | Vertailuarvon méirittiminen Vertailuarvon
Analyte Sample |Assigned Evaluation of the assigned values |mittausepavarmuus, U %
value Uncertainty of the assigned
value, U %
Al Al 28 Robusti keskiarvo 4,5
A2 765 Laskennallinen pitoisuus 0,3
A3 10,3 Robusti keskiarvo 8.3
A4 216 Robusti keskiarvo 5,0
A5 132 Robusti keskiarvo 6,0
ANG6 521 Robusti keskiarvo 4,1
AY6 549 Robusti keskiarvo 6,2
MNI1 6124 Robusti keskiarvo 8,2
MOl 7800 Robusti keskiarvo 16,0
As Al 9,72 Laskennallinen pitoisuus 1.4
A2 33,3 Laskennallinen pitoisuus 0,7
A3 3,31 Robusti keskiarvo 4,0
A4 1,66 Robusti keskiarvo 9,1
A5 5,95 Robusti keskiarvo 8,2
ANG6 126 Robusti keskiarvo 4.8
AY6 124 Robusti keskiarvo 4,1
MNI1 4,76 Robusti keskiarvo 14,0
MOl 4,86 Robusti keskiarvo 9,9
S1 12,3 Robusti keskiarvo 8,2
B Al 26,3 Laskennallinen pitoisuus 2,9
A2 87 Laskennallinen pitoisuus 0,7
A3 10,5 Robusti keskiarvo 9,0
A4 11,9 Robusti keskiarvo 11,8
A5 267 Robusti keskiarvo 4,5
ANG6 61 Robusti keskiarvo 11,7
AY6 61 Robusti keskiarvo 23,2
MNI1 6,16 Robusti keskiarvo 54,3
MOl 8,06 Robusti keskiarvo 15,1
Ba Al 84,1 Robusti keskiarvo 3,6
A2 213 Laskennallinen pitoisuus 0,7
A3 28,8 Robusti keskiarvo 5,7
A4 8,36 Robusti keskiarvo 5,3
A5 5,04 Robusti keskiarvo 8,2
ANG6 11,7 Robusti keskiarvo 5,9
AY6 12,8 Robusti keskiarvo 10,8
Cd Al 1,09 Laskennallinen pitoisuus 1,2
A2 13,4 Laskennallinen pitoisuus 0,7
A3 0,38 Robusti keskiarvo 4.4
A4 0,61 Robusti keskiarvo 5,0
A5 3,94 Robusti keskiarvo 3,8
ANG6 9,5 Robusti keskiarvo 4,3
AY6 9,55 Robusti keskiarvo 4,9
MNI1 1,36 Robusti keskiarvo 9,8
MOl 1,43 Robusti keskiarvo 7,4
S1 0,638 Robusti keskiarvo 9,0
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Analyytti |Niyte | Vertailuarvo | Vertailuarvon méirittiminen Vertailuarvon
Analyte Sample |Assigned Evaluation of the assigned values | mittausepavarmuus, U %
value Uncertainty of the assigned
value, U %
Co Al 4,51 Laskennallinen pitoisuus 1,3
A2 133 Laskennallinen pitoisuus 0,4
A3 1,52 Robusti keskiarvo 4,1
A4 9,51 Robusti keskiarvo 4.4
A5 13,5 Robusti keskiarvo 4,0
ANG6 132 Robusti keskiarvo 3,3
AY6 134 Robusti keskiarvo 3,4
MNI1 4,59 Robusti keskiarvo 11,6
MOI1 4,84 Robusti keskiarvo 10,4
S1 19 Robusti keskiarvo 8,4
Cr Al 3,4 Laskennallinen pitoisuus 2.4
A2 167 Laskennallinen pitoisuus 0,6
A3 1,23 Robusti keskiarvo 12,9
A4 8,95 Robusti keskiarvo 5,5
A5 11,8 Robusti keskiarvo 6,7
ANG6 112 Robusti keskiarvo 3,2
AY6 116 Robusti keskiarvo 3,9
MNI1 20,3 Robusti keskiarvo 8,9
MO1 21,6 Robusti keskiarvo 11,2
S1 64,5 Robusti keskiarvo 7,7
Cu Al 4,64 Robusti keskiarvo 6,6
A2 106 Laskennallinen pitoisuus 0,4
A3 1,42 Robusti keskiarvo 19,8
A4 5,2 Robusti keskiarvo 5,2
A5 10,7 Robusti keskiarvo 5,8
ANG6 74 Robusti keskiarvo 3,2
AY6 77 Robusti keskiarvo 5,2
MNI1 12,2 Robusti keskiarvo 9,6
MO1 12,4 Robusti keskiarvo 6,8
S1 40,6 Robusti keskiarvo 49
Fe A2 1333 Laskennallinen pitoisuus 0,3
A4 455 Robusti keskiarvo 2,8
A5 199 Robusti keskiarvo 4,3
ANG6 828 Robusti keskiarvo 2,1
AY6 863 Robusti keskiarvo 3,7
MNI1 11,3 Robusti keskiarvo 5,6
MOl 13,2 Robusti keskiarvo 13,9
Hg H1 0,45 Laskennallinen pitoisuus 0,4
H2 0,16 Valmistuksen perusteella 2,0
H3 2,7 Robusti keskiarvo 4.4
M1 0,79 Robusti keskiarvo 4,3
S1 0,073 Robusti keskiarvo 23,8
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Analyytti | Niyte | Vertailuarvo | Vertailuarvon méirittiminen Vertailuarvon
Analyte Sample | Assigned Evaluation of the assigned values | mittausepavarmuus, U %
value Uncertainty of the assigned
value, U %
Mn Al 7,46 Robusti keskiarvo 4,7
A2 801 Laskennallinen pitoisuus 0,6
A3 2,23 Robusti keskiarvo 5,0
A4 53,9 Robusti keskiarvo 3,1
A5 103 Robusti keskiarvo 3,3
ANG6 407 Robusti keskiarvo 2,6
AY6 413 Robusti keskiarvo 3,8
MNI1 333 Robusti keskiarvo 5,0
MOl 406 Robusti keskiarvo 17,5
S1 898 Robusti keskiarvo 4,5
N M2 39,5 Robusti keskiarvo 3,7
Ni Al 10 Laskennallinen pitoisuus 1,3
A2 180 Laskennallinen pitoisuus 0,4
A3 3,31 Robusti keskiarvo 9,4
A4 6,66 Robusti keskiarvo 4,0
A5 9,94 Robusti keskiarvo 6,2
ANG6 115 Robusti keskiarvo 3,2
AY6 117 Robusti keskiarvo 4,3
MNI1 15,8 Robusti keskiarvo 8,6
MOl 15,7 Robusti keskiarvo 8,0
S1 54,7 Robusti keskiarvo 5,3
P M2 22,5 Robusti keskiarvo 6,9
Pb Al 3,27 Laskennallinen pitoisuus 1,2
A2 113 Laskennallinen pitoisuus 0,5
A3 1,33 Robusti keskiarvo 9,9
A4 5,98 Robusti keskiarvo 4.5
A5 9,55 Robusti keskiarvo 4,2
ANG6 63 Robusti keskiarvo 4.5
AY6 62 Robusti keskiarvo 4,7
MNI1 10,7 Robusti keskiarvo 5,4
MOl 10,2 Robusti keskiarvo 10,0
S1 22,6 Robusti keskiarvo 7,3
pH M2 6,36 Robusti keskiarvo 1,4
S M2 4,1 Valittujen laboratorioiden tulosten -
keskiarvo
Sb Al 9,72 Laskennallinen pitoisuus 1,2
A2 94 Laskennallinen pitoisuus 0,4
A3 3,31 Robusti keskiarvo 9,9
A4 9,1 Robusti keskiarvo 15,3
A5 13,4 Robusti keskiarvo 15,2
ANG6 48 Robusti keskiarvo 6,0
AY6 48 Robusti keskiarvo 5,3
MOl 4,09 Robusti keskiarvo 14,5
Se Al 2 Laskennallinen pitoisuus 1,3
A2 73 Laskennallinen pitoisuus 0,7
A3 0,66 Robusti keskiarvo 8,6
A4 4,02 Robusti keskiarvo 8,6
A5 8,45 Robusti keskiarvo 13,5
ANG6 23 Robusti keskiarvo 7,2
AY6 22 Robusti keskiarvo 11,8
MNI1 0,97 Robusti keskiarvo 27,4
MOl 1,1 Robusti keskiarvo 23,3
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Analyytti |Niyte | Vertailuarvo | Vertailuarvon miirittiminen Vertailuarvon
Analyte Sample |Assigned Evaluation of the assigned values | mittausepavarmuus, U %
value Uncertainty of the assigned
value, U %
Sn A2/S 15 Laskennallinen pitoisuus 1,2
MOI1 6,55 Robusti keskiarvo 8,5
Sr Al 53,8 Laskennallinen pitoisuus 1,3
A2 107 Laskennallinen pitoisuus 0,4
A3 18,1 Robusti keskiarvo 7,6
A4 40 Robusti keskiarvo 4,3
A5 119 Robusti keskiarvo 6,8
ANG6 28 Robusti keskiarvo 4,8
TOC M2 272 Robusti keskiarvo 4,2
U A2 26,3 Laskennallinen pitoisuus 0,5
A4 2,52 Robusti keskiarvo 6,7
A5 6,06 Robusti keskiarvo 9,2
ANG6 50 Robusti keskiarvo 10,6
AY6 53 Robusti keskiarvo 5,4
MOl 2,19 Robusti keskiarvo 24,0
A\ Al 6,31 Laskennallinen pitoisuus 1,8
A2 114 Laskennallinen pitoisuus 0,6
A3 2,09 Robusti keskiarvo 5,3
A4 8,26 Robusti keskiarvo 9,7
A5 15,4 Robusti keskiarvo 9,1
ANG6 74 Robusti keskiarvo 5,2
AY6 74 Robusti keskiarvo 7,5
MNI1 24,7 Robusti keskiarvo 9,2
MOI1 30,4 Robusti keskiarvo 13,3
S1 67,5 Robusti keskiarvo 8,3
Zn Al 13,1 Laskennallinen pitoisuus 3,2
A2 412 Laskennallinen pitoisuus 0,4
A3 4,63 Robusti keskiarvo 14,2
A4 29,6 Robusti keskiarvo 4.5
A5 53,1 Robusti keskiarvo 4,8
ANG6 102 Robusti keskiarvo 3,1
AY6 104 Robusti keskiarvo 6,0
MNI1 1917 Robusti keskiarvo 3,5
MO1 1912 Robusti keskiarvo 4.4
S1 162 Robusti keskiarvo 3,8

Synteettiset niytteet/Mittausepidvarmuus on laskettu ndytteen valmistuksen perusteella

Synthetic samples/the uncertainty has been estimated on the basis of sample preparation)

Muut niytteet/ Mittausepdavarmuus on laskettu robusti-keskihajonnan avulla:

U = 2%1,25 *8,5/Vp, missi, s, = robustikeskihajonta, p = tulosten lukuméiri
(95 % merkitsevyystaso)

Other samples/the uncertainty has been estimated on the basis of the robust standard deviation:

U = 2 #1,25 *s,,,/vp, where, s,,, = the robust standard deviation, p = the number of the results

(95 % confidence level)
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LIITE 7. TULOKSISSA ESIINTYVIA KASITTEITA
Appendix 7. Terms in the result tables

Laboratoriokohtaiset tulokset ja vhteenveto

Analyte
Unit
Sample
z-Graphics
z-value

zeta-arvo

Outl test OK

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

Mean
R-mean

RSD

SD

SD %

Passed
Missing

Num of labs

Yhteenveto z-arvoista

A - hyviksytty (-2<z<2)

Analyytti (méiritys)
Yksikko
Niytekoodi
z-arvo — graafinen tulostus
z-arvon laskeminen
z = (x - X)/s, missid
x = yksittdisen laboratorion tulos
X = vertailuarvo (the assigned value)
s = kokonaiskeskihajonnan tavoitearvo (s

zeta= (x — X)/\/I/tzzab + 1 ys , missi

x = yksittdisen laboratorion tulos

X = vertailuarvo (the assigned value)

u,, = yksittdisen laboratorion tuloksen mittausepdvarmuus

u,, = vertasiluarvon mittausepdvarmuus

Yes — tulos ei ole harha-arvo, tai merkinti testistd, minkd mukaan tulos on
harha-arvo (Keskiarvo — H = Hamplel, Rinnakkaistulosket: C = Cochran).

target )

Myos robustissa kisittelyssd hylittiin tuloksia manuaalisesti (poikkeama

véhintédidn > 50 %)
Vertailuarvo
Kokonaiskeskihajonnan tavoitearvo (95 % merkitsevyystaso)
Osallistujan raportoima tulos (tai rinnakkaistulosten keskiarvo)
Mediaani
Keskiarvo
Robusti keskiarvo
Robusti keskihajonta
Keskihajonta
Keskihajonta, %
Tilastokdésittelyssi olleiden tulosten lukuméari
Esim. < DL
Osallistujien kokonaisméadrd

p - kyseenalainen ( 2< z < 3), positiivinen virhe, tulos > X

n - kyseenalainen ( -3 < z< -2), negatiivinen virhe, tulos < 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-statistiikka vertailuarvon laskemiseksi/Robust statistics for calculation of the assigned value

Robust-keskiarvon laskeminen ja keskihajonnan laskeminen:

Suuruusjérjestyksessi olevista tuloksista (x , X,, X,, X)) lasketaan ensimmdiset “robust’-keskiarvo ja —keskihajonta x* ja

g%k

x* = tulosten x, mediaani
s* = 1,483*mediaani erotuksista | x, — x* |

2, eeesP)
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Jokaiselle tulokselle x. (i=1, 2, ....,p) lasketaan uusi arvo:

{ x*-0,

1

josx, _x* - @

b — *k 1 *

x* = { x*+@, josx,  x* +@
{ x, muutoin

Uudet keskiarvo ja —keskihajonta x* ja s* lasketaan seuraavasti:

x =in*/p

s =1134) Y (8 =) M(p-D)

Keskiarvoa ja —keskihajontaa x* ja s* voidaan muuntaa niin kauan, kunnes esim. kolmas merkitsevd numero ei endi

muutu keskiarvossa ja —keskihajonnassa.

Results of each participants and the summary of the results:

Analyte
Unit
Sample
z-Graphics
z-value

zeta-value

Outl test OK

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

Mean

SD

SD %

Mean rob
SDrob

SDrob %
Passed
Missing

Num of labs

Summary on the 7 scores:

A - accepted (-2 <v<z<2)

The code of the sample

z score - the graphical presentation

z = (x - X)/s, where

x = the result of the invidual participant
X =the reference value (the assigned value)
s = the target value for the total deviation (s

zeta= (x — X )/t +u’av » where

x = the result of the invidual laboratory

X =the reference value (the assigned value)

u, . = the measurement uncertainty of the participant’s results

u,, = the measurement uncertainty of the assigned value

yes - the result passed the outlier test

H = Hampel test (a test of mean values), C = Cochran (replicates)
In addition, in robust statistics results deviating at least > 50 % from the original
robust mean have been rejected.

the reference value

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, %

Robust mean

Robust standard deviation

Robust standard deviation-%

The results passed the outlier test

ie. <DL

the total number of the participants

target) :

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)
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Robust analysis/Calculation of the assigned values:

The items of data is sorted into increasing order, X, X,, ..., X,

1

..

Initial values for x* and s* are calculated as:

X" = median of x, i=1...p)
S*=1.483* median of | x, —x"| ({i=1...p)

For each X, is calculated:

xi*: x*—(p %fxi<x*—(p
X=X +0@ 1fxi>x + O
X" = X otherwise

1 1

The new values of X" and s are calculated from:
X = Yx"/p

s =134 3 (5 =) M(p=1)

The robust estimates x“ and s* can be derived by an iterative calculation, i.e. by updating the values of x" and s”
several times, until the process converges.
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APPENDIX
LIITE 8. LABORATORIOKOHTAISET TULOKSET
Appendix 8. Results of each participants
Analyte Unit Sample z-Graphics Z-value| Outl | Assig- | 2* Lab's Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test| ned |Targ| result sed | fai- | sing| of
3 2 10«23 OK | value |SD% od | 7 rabs
Laboratory 1
Al mg/kg MO1 [— -1,051 yes | 7800 20 |6980 7751 7847 1467 18,6 || 11 0 0 11
As mg/kg MO1 — -0,370 yes |4,86 20 [4,68 4,8 4,862 [0,6334 [13,0 ||11 |0 0 11
mg/kg S _\‘ -1,736 yes | 12,3 20 |10,16 12,2 12,35 1,497 12,1 ||17 |0 0 17
Cd mg/kg MO1 — -1,189 yes [ 1,43 20 |1,26 1,4 1,436 0,1234 (8,6 ||10 |1 0 11
mg/kg S —\‘ -0,790 yes | 0,638 25 0,575 0,655 0,636 0,09954 | 15,6 ||19 |0 0 19
Co mg/kg MO1 — -1,694 yes [4,84 20 4,02 4,8 4,769 0,4822 10,1 ||9 2 0 11
mg/kg S _\‘ -2,876 yes |19 20 13,54 19,65 18,94 2,478 13,0 ||17 |0 0 17
Cr mg/kg MO1 . -2,079 yes [21,6 20 17,11 21,9 21,89 2,78 12,6 || 11 0 0 11
mg/kg S1 _\‘ -3,265 yes |64,5 20 43,44 62,85 |63,5 8,447 133 (|19 |1 0 20
Cu ug/l A2 [— -1,132 yes | 106 10 [100 108 106,8 5,027 [4,7 [[32 |2 0 34
pg/l A4 : H |52 20 |<10 52 5,083 0,6487 12,7 ||15 |7 6 28
pg/l A5 —\‘ -0,872 yes | 10,7 15 |10 10,8 10,59 1,128 10,6 |18 |4 3 25
pg/l AN6 —\‘ -1,081 yes | 74 10 |70 74,4 74,36 4,634 6,2 |21 0 0 21
mg/kg MO1 _\‘ -0,591 yes | 12,4 15 11,85 12,5 12,4 1,016 82 |11 0 0 11
mg/kg S ‘,— 0,727 yes | 40,6 15 142,81 41,15 |40,45 |3,65 9 20 |0 0 20
Fe pg/l A2 r 0,105 yes | 1333 10 [1340 1344 1339 47,05 [3,5 [[34 |1 0 35
pg/l A4 _\‘ -1,978 yes | 455 10 |410 451,5 453,5 26,38 58 |28 |1 0 29
pg/l A5 _\‘ -1,943 yes | 199 15 170 196 197 17,54 89 |26 |1 0 26
pg/l AN6 —\‘ -0,676 yes | 828 10 |800 835,3 825,5 34,5 42 1122 |1 0 23
g/kg MO1 ‘,— 0,545 yes | 13,2 20 13,92 13,63 13,18 2,045 155 ||10 |0 0 10
Hg mg/kg M1 ; 7,089 H 10,79 20 [1,35 0,795 10,7926 |0,05362 (6,8 [[19 |3 0 22
mg/kg S : 13,360 H 10,073 40 0,268 0,07 0,07425 0,02787 |37,5 |12 |1 1 14
Mn pg/l A2 | -0,025 yes | 801 10 [800 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A4 —\‘ -0,965 yes | 53,9 15 |50 54,2 53,75 3,696 6,9 ||130 |0 0 30
pg/l A5 —\‘ -0,388 yes | 103 15 100 102 103,5 7,319 71 1127 |1 0 28
pg/l AN6 —\‘ -0,344 yes | 407 10 |400 405 406,9 18,48 45 |21 0 0 21
mg/kg MO1 —\‘ -1,061 yes | 406 15 |373,7 |418 407,7 82,73 20,2 || 11 0 0 11
mg/kg S1 : 3,096 H |898 15 |1107 887,5 |893,1 60,43 6,8 |[19 |1 0 20
Ni mg/kg MO1 —— -2,760 yes [ 15,7 15 112,45 15,9 15,83 1,48 9,3 [[11 0 0 11
mg/kg S _\‘ -4,539 yes | 54,7 15 136,08 54,25 54,85 7,229 13,1 |20 |0 0 20
P a/kg M2 e 1,316 yes [22,5 15 124,72 22,8 22,7 2,891 12,7 ||13 |0 0 13
Pb mg/kg MO1 — -1,794 yes [ 10,2 20 8,37 9,92 10,27 1,384 13,4 |10 |1 0 11
mg/kg S _\‘ -3,854 H 22,6 20 13,89 23,02 22,72 2,667 11,7 (|19 |1 0 20
pH M2 — -0,609 yes | 6,36 3,1 16,30 6,4 6,358 [0,1121 [1,8 [[13 [0 0 13
S g/kg M2 —— -3,106 yes |4,1 30 (2,19 3,61 3,377 [0,9865 |29,2 ||8 0 0 8
Sb mg/kg MO1 — -1,760 yes [4,09 25 3,19 4,3 4,108 0,935 22,7 18 3 1 12
v mg/kg MO1 — -2,632 yes [ 30,4 15 124,40 31,8 30,67 [4,604 15,0 || 11 0 0 11
mg/kg S _\‘ -2,760 yes |67,5 15 53,53 67,25 67,41 7,863 11,6 ||14 |0 0 14
Zn pg/l A2 —_— -0,583 yes 412 10 [400 410 409,2 26,24 6,4 [[39 |0 0 39
ug/l A4 ‘r 0,180 yes | 29,6 15 130 29,85 29,6 3,499 11,8 ||127 |1 1 29
ug/l A5 —\‘ -0,778 yes | 53,1 15 |50 53 53,56 4,756 |89 ||25 |1 0 26
pg/l ANG6 -\‘ -0,261 yes | 102 15 100 102 102,7 6,35 62 |24 |0 0 24
mg/kg MO1 —\‘ -0,356 yes | 1912 10 |1878 1893 1914 102,7 54 |11 0 0 11
mg/kg S _\‘ -2,613 H |162 15 1130,3 164,1 163,9 9,145 56 |19 |2 0 21

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

SYKE - Interlaboratory comparison test 4/2007
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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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 2

Al pg/l A2 —\‘ -0,863 yes | 765 10 |732 752 764,6 51,78 6,8 ||23 |2 0 25
pg/l A4 ‘,— 0,926 yes |216 20 |236 217,5 215 21,45 10 26 1 0 27

pg/l A5 ‘,— 0,985 yes | 132 20 |145 133 130,1 16,49 12,6 ||18 |3 0 21

ug/l AY6 - 0,243 yes | 549 15 |559 559 555 3752 6,8 ||[11 |1 0 12

mg/kg MN1 ‘,— 0,638 yes |6124 20 |6515 6311 6156 720,9 11,7 |13 1 0 14

As ug/l A2 - -0,320 [ yes 33,3 15 1325 33,1 33,17 [2,426 [7,3 [[21 [2 0 23

pg/l A4 —\‘ -0,940 yes | 1,66 25 |1,465 1,65 1,652 0,2741 |16,5 || 11 6 6 23

pg/l A5 —\‘ -0,538 yes | 5,95 20 |5,63 6,025 5,9 0,8417 14,2 || 11 5 3 19

pg/l AY6 —\‘ -0,430 yes | 124 15 |120 123,8 123,5 7,958 6,4 (|15 |0 0 15

mg/kg MN1 _\‘ -0,462 yes |4,76 20 |4,54 4,57 4,808 1,028 21,3 (|14 |0 0 14

mg/kg S1 _\‘ -0,854 yes | 12,3 20 |11,25 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l A2 — -0,644 yes |87 10 84,2 84,4 83,12 7,188 8,6 [[14 1 1 16

pg/l A4 —\‘ -0,824 yes | 11,9 20 (10,92 12,2 11,76 2,512 21,3 ||10 |0 5 15

pg/l A5 ‘,— 0,649 yes | 267 15 |280 269 265,9 22,35 84 ||13 |0 0 13

pg/l AY6 —\‘ -1,344 yes |61 20 |52,8 58,9 61,49 20,77 33,7 ||7 0 1 8

mg/kg MN1 —_— -4,006 | yes 6,16 25 |3,075 |6,145 |6,853 [4,468 |65,1 |6 0 1 7

Ba ug/l A2 —_— -0,939 | yes[213 10 [203 215 211,1 9,861 [4,7 [[13 [0 0 13

ug/l A4 | 0,008 yes | 8,36 15 (8,365 [8,335 |8,266 |0,4707 |57 ||7 3 2 12

ug/l A5 —_— -1,958 | yes |5,04 15 (4,30 5,095 |5,039 |0,4885 |9,7 ||5 3 3 11

pg/l AY6 —\‘ -1,042 yes | 12,8 15 11,8 12,9 12,7 1,573 12,3 (|6 1 1 8

Cd pg/l A2 ‘,— 2,090 yes | 13,4 10 |148 13,1 13,19 0,6647 |5 25 |4 1 30

pg/l A4 ‘, 0,033 yes | 0,61 20 (0,612 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

ug/l A5 — 1,658 yes 3,94 15 (4,43 3,99 3,911 0,2623 [6,7 ||20 |3 1 24

ug/l AY6 p— 2,024 yes |9,55 15 (11,0 9,56 9,583 ]0,9035 |94 |15 |0 0 15

mg/kg MN1 p— 2,243 yes | 1,36 20 |1,665 |14 1,338 |0,1849 |13,8 (|16 |1 0 17

mg/kg S1 ‘,— 0,890 yes | 0,638 25 10,709 0,655 0,636 0,09954 |15,6 (|19 |0 0 19

Co pg/l A2 —\‘ -1,208 yes [133 10 |125 134 134,1 6,115 46 |21 0 0 21

pg/l A4 —\‘ -0,778 yes | 9,51 15 8,955 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

ug/l A5 : 0,099 yes [13,5 15 (13,6 13,65 13,36 |[1,046 |7,8 |[17 |1 1 19

g/l AY6 —_ 0,746 | yes|134 10 |139 134 1335 [6,872 |51 |[13 |1 0 14

mg/kg MN1 ‘,. 0,240 yes | 4,59 20 |47 4,64 4,58 0,6615 |14,4 ||8 2 2 12

mg/kg S1 ‘F 0,184 yes |19 20 (19,35 19,65 18,94 2,478 13,0 (|17 |O 0 17

Cr pg/l A2 —\‘ -1,078 yes [ 167 10 |158 170 168,8 6,353 3,8 [[25 |3 0 28

pg/l A4 —\‘ -0,939 yes | 8,95 15 8,32 8,97 8,872 0,9045 |10,1 ||21 4 3 28

ug/l A5 -\‘ -0,226 yes | 11,8 15 (11,6 11,6 11,87 1,581 13,3 ||22 1 1 24

g/l AY6 - 0,345 | yes|116 10 |118 115 1154 |5935 |51 |[13 |1 0 14

mg/kg MN1 | -0,049 | yes [20,3 20 |20,2 20,5 20,31 |2,7 13,21|16 |0 0 16

mg/kg S1 —_— -0,853 | yes 64,5 20 |59 62,85 [63,5 8,447 13,3 (|19 |1 0 20

Cu pg/l A2 _\‘ -1,321 yes | 106 10 99,0 108 106,8 5,027 47 1132 |2 0 34

pg/l A4 -\‘ -0,279 yes | 5,2 20 |5,055 5,2 5,083 0,6487 [12,7 (|15 |7 6 28

pg/l A5 ‘,— 0,498 yes | 10,7 15 111 10,8 10,59 1,128 10,6 ||18 |4 3 25

ug/l AY6 - -0,234 | yes |77 10 |76,1 77,85 78,2 6,716 [8,6 |16 |0 0 16

mg/kg MN1 ‘,— 2,787 H [12,2 15 14,75 12 11,7 0,936 8 12 |4 0 16

mg/kg S1 —_ -0,640 | yes [40,6 15 (38,65 |41,15 |4045 |3,65 9 20 |0 0 20

Fe pg/l A2 —\‘ -0,345 yes | 1333 10 |1310 1344 1339 47,05 3,5 [[34 1 0 35

pg/l A4 ‘,— 2,374 yes | 455 10 |509 451,5 453,5 26,38 58 [|28 1 0 29

pg/l A5 ‘,— 1,809 yes | 199 15 |226 196 197 17,54 8,9 |[|25 1 0 26

ug/l AY6 — 2,086 yes | 863 10 |953 869 871,4 14948 |57 ||[15 |1 0 16

Hg ug/l H2 — 1,050 yes [0,16 25 10,181 0,1465 [0,1321 [0,04857 (36,7 [[19 [0 4 23

ug/l H3 . -0,123 | yes |2,7 15 [2,675 |2,684 |[2,675 |0,2293 (8,6 |[21 |4 0 25

mg/kg M1 —\‘ -1,025 yes | 0,79 20 0,709 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22

mg/kg S1 —\‘ -1,541 yes | 0,073 40 10,0505 |0,07 0,07425 | 0,02787 | 37,5 ||12 1 1 14

Mn pg/l A2 —\‘ -0,474 yes | 801 10 |782 800 807,7 29,71 3,7 [|33 |0 0 33

ug/l A4 p— 1,014 yes |53,9 15 |58 54,2 53,75 3,696 |69 ||30 |0 0 30

ug/l A5 ‘,— 2,201 yes | 103 15 |120 102 103,5 7,319 71 27 1 0 28

ug/l AY6 1 3,584 yes 413 10 |487 412 415,2 27,29 6,6 (|15 |0 0 15

mg/kg MN1 ' 0,040 yes | 333 15 |334 336 3336 |3245 (9,7 |[17 |0 0 17

mg/kg S1 -\‘ -0,223 yes | 898 15 |883 887,5 893,1 60,43 6,8 (|19 1 0 20

N g/kg M2 —\‘ -0,446 yes | 39,5 15 38,18 39,8 40,17 2,52 6,3 ||11 2 0 13

Ni pg/l A2 —\‘ -1,222 yes [ 180 10 |169 183 183,1 10,44 57 |30 |0 0 30

ug/l A4 —_— -0,781 yes | 6,66 15 [6,27 6,65 6,66 0,6418 |96 ||16 |6 5 27

g/l A5 p— 0,751 yes |9,94 15 |10,5 10 9,97 1,606 |16,1 |22 |1 1 24

ug/l AY6 .\‘ -0,171 yes | 117 10 |116 116 116,1 6,788 58 [|15 1 0 16

mg/kg MN1 ‘,— 0,633 yes | 15,8 15 16,55 16,06 15,87 2,344 14,7 ||117 |0 0 17

mg/kg S1 ‘r 0,110 yes |54,7 15 |55,15 54,25 54,85 7,229 13,1 (|20 (O 0 20

Pb pg/l A2 —\‘ -0,885 yes [113 10 |108 116 115,2 8,405 7.3 [|25 1 1 27

ug/l A4 —_— -0,778 | yes |5,98 20 |5515 5,85 5,937 10,6381 |10,7 ||[17 |6 5 28

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

SYKE - Interlaboratory comparison test 4/2007
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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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK| value |SD% led labs
g/l A5 — 0,628 yes |9,55 15 [10,0 9,45 9,669 |0,9085 |94 ||14 |6 4 24
Laboratory 2
Pb pg/l AY6 — 1,097 yes |62 10 [65,4 63,2 62,79 3,454 [55 [[138 |1 0 14
mg/kg MN1 ‘,— 0,701 yes |10,7 20 |11,45 10,66 10,79 1,164 10,7 ||15 |0 1 16
mg/kg S1 ‘r 0,088 yes | 22,6 20 |22,8 23,02 |22,72 (2,667 |11,7 |19 |1 0 20
Sb g/l A2 — -2,000 | yes[94 10 [84,6 92,25 [90,97 5977 [66 [[14 2 0 16
g/l A4 . -0,126 | yes |9,1 20 (8,985 |8,73 8,813 |1,462 16,59 2 1 12
pg/l A5 -\‘ -0,298 yes |13,4 20 |13,0 13 13,43 2,539 18,8 ||8 2 1 11
pg/l AY6 1‘ -0,139 yes |48 15 1475 47,5 48,02 (2,393 |5 9 1 0 10
mg/kg MO1 ‘r 0,196 yes 4,09 25 4,19 4,3 4,108 |0,935 |22,7 ||8 3 1 12
Se ug/l A2 - -0,137 | yes |73 10 [72,5 72,5 74,04 4,749 |64 [[17 |0 0 17
ug/l A4 _\‘ -2,425 yes 4,02 20 3,045 3,97 4,002 |0,4966 |12,4 ||5 5 4 14
g/l A5 —_— -1,231 | yes 8,45 20 |74 8,455 8,488 1,528 |179]|7 3 3 13
ug/l AY6 _\‘ -0,849 yes |22 15 20,6 21,75 21,63 |2,742 12,6 |10 |1 0 11
mg/kg MN1 \‘ -0,004 | yes 0,97 25 10,9695 |0,95 0,8789 10,1352 |15,3 ||4 1 1 6
Sn mg/kg MO1 — 1,244 yes | 6,55 20 |7,365 |6,51 6,494 10,7161 [11,0|[7 1 1 9
Sr g/l A2 - 0,187 yes [107 10 [108 106 1059 [2,377 [22 |8 0 0 8
g/l A4 — -0,925 | yes |40 10 38,15 |39,8 39,58 |1,56 39 |8 1 0 9
g/l A5 — 0,504 yes | 119 10 122 119 116,7 6,305 |54 |[|7 1 0 8
TOC a/kg M2 — -0,801 yes |272 10 [261,1 272,99 |271,7 7,986 |29 |[[4 0 0 4
V] ug/l A2 —_— -0,684 | yes |26,3 10 [25,4 2555 126,27 [1,536 |58 |6 0 0 6
pg/l A4 -\‘ -0,185 yes | 2,52 15 12,485 (25 2,519 10,157 |6,2 ||7 0 0 7
pg/l A5 ‘,— 0,594 yes | 6,06 15 16,33 6,08 6,059 10,5239 |86 ||7 0 0 7
g/l AY6 - -0,415 | yes |53 10 |51,9 52,6 52,95 |2,004 |38 |4 0 0 4
mg/kg MN1 | yes 1,935 (1,96 1,995 [0,1902 |95 |3 0 0 3
v g/l A2 —_— -1,053 [ yes[114 10 [108 1149 [1138 [6,867 [6 18 [0 0 18
pg/l A4 _\‘ -0,710 yes | 8,26 15 17,82 8,075 8,231 1,232 14,9 19 4 4 17
pg/l A5 ‘,— 0,693 yes | 15,4 15 |16,2 15,6 15,37 |2,073 13,4 |11 |2 2 15
pg/l AY6 ‘,— 1,135 yes | 74 10 |78,2 76,35 7536 6,17 82 ||10 |0 0 10
mg/kg MN1 ‘,— 0,594 yes | 24,7 15 25,8 25 24,68 |2,735 11,0 ||11 |0 0 11
mg/kg St - -0,395 | yes |67,5 15 |655 67,25 |67,41 |7,863 |11,6([14 |0 0 14
Zn g/l A2 —_— -1,068 | yes [412 10 [390 410 4092 26,24 164 [[39 [0 0 39
pg/l A4 _\‘ -2,995 yes | 29,6 15 22,95 129,85 29,6 3,499 11,8127 |1 1 29
pg/l A5 _\‘ -1,1056 yes | 53,1 15 48,7 53 53,56 4,756 8,9 ||25 |1 0 26
pg/l AY6 _\‘ -1,667 | yes |104 15 91,0 100 101,7  |7,79 7,7 ||16 |2 0 18
mg/kg MN1 — 0,397 yes [1917 10 | 1955 1890 1919 1051 |55 |[16 |1 0 17
mg/kg St f— -0,947 | yes |162 15 |150,5 |1641 |163,9 |9,145 |56 |19 |2 0 21
Laboratory 3
Al ug/l Al — -0,762 yes |28 15 [26,4 28,15 2796 (2,128 |76 |15 |4 2 21
pg/l A4 _\‘ -1,528 yes |216 20 |183 2175 |215 21,45 10 26 |1 0 27
pg/l A5 ‘,— 0,833 yes | 132 20 |143 133 130,1 16,49 12,6 ||18 |3 0 21
g/l AN6 —_— -1,843 | yes |521 15 |449 520 5172 3235 |63 ||17 |1 0 18
mg/kg MN1 ‘,— 1,030 yes |6124 20 |6755 6311 6156 720,9 11,7 |13 1 0 14
Cd ug/l A1l [—— 2,018 yes 1,09 10 [1,2 11 1,107 |0,1124 [10,1 ||23 |2 2 27
pg/l A3 : H 10,38 20 |<1 0,38 0,3744 10,03039 |8,1 ||6 4 4 14
pg/l A4 : 60,490 H (0,61 20 |43 0,6 0,6039 |0,08012|13,2 (|18 |6 5 29
pg/l A5 : 21,180 H [3,94 15 (10,2 3,99 3,911 0,2623 (6,7 (|20 |3 1 24
mg/kg MN1 ‘,— 1,397 yes | 1,36 20 |1,55 1,4 1,338 |0,1849 |13,8 ||16 |1 0 17
mg/kg St " 0,150 yes |0,638 |25 |0,65 0,655 |0,636 |0,09954|156 (|19 |0 0 19
Co ug/l A2 e 1,955 yes [ 133 10 [146 134 134,1 6,115 [46 [|21 |0 0 21
g/l A4 | H |9,51 15 |<100 |96 9,572 |0,6636 |69 ||17 |2 1 20
pg/l A5 : H 13,5 15 | <100 13,65 13,36 1,046 7,8 |17 |1 1 19
pg/l ANG6 : 0,000 yes | 132 10 |132 131 1306 7,825 |6 14 |0 0 14
mg/kg MN1 : H 4,59 20 |<10 4,64 4,58 0,6615 |14,4 |8 2 2 12
mg/kg St — -1,079 | yes |19 20 |16,95 |19,65 |1894 2,478 |13,0(/17 |0 0 17
Cr g/l Al ; H [3,4 20 <5 3,3 3,459 10,5089 [14,7 [[19 |4 3 26
g/l A4 - 0,149 | yes|8,95 15 8,85 8,97 8,872 |0,9045 [10,1 (|21 |4 |3 |28
pg/l A5 -\‘ -0,226 yes |11,8 15 11,6 11,6 11,87 1,581 13,3 |22 |1 1 24
pg/l ANG ‘,_ 1,964 yes |112 10 |123 11,4 1129 |5644 |5 19 |0 0 19
mg/kg MN1 ‘,— 1,355 yes 20,3 20 123,05 20,5 20,31 2,7 13,2 |16 |0 0 16
mg/kg St - 0,295 yes |64,5 20 (66,4 62,85 |63,5 8,447 |13,3 (19 |1 0 20
Cu g/l Al ; H [4,64 20 [<5 4,695 [4,491 10,8305 [18,4[[13 |6 5 24
ug/l A2 ‘,_ 1,132 yes | 106 10 |112 108 106,8 |5,027 |47 ||32 |2 0 34
pg/l A4 ‘,— 0,673 yes | 5,2 20 |5,55 5,2 5,083 ]0,6487 |12,7||15 |7 6 28
pg/l A5 ‘r 0,125 yes |10,7 15 10,8 10,8 10,59 1,128 10,6 ||18 |4 3 25
pg/l ANG6 ‘,— 0,973 yes | 74 10 |77,6 74,4 74,36 4,634 |62 ||21 |0 0 21
mg/kg MN1 1‘ -0,055 yes 12,2 15 12,15 12 11,7 0,936 |8 12 |4 0 16
mg/kg St - 0,246 yes |40,6 15 |41,35 (41,15 |40,45 (3,65 9 20 |0 0 20

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Fe ug/l A2 — -1,995 | yes [1333 10 [1200 1344 1339 47,05 [35 [[34 1 0 35
Laboratory 3
Fe pg/l A4 1‘ -0,088 yes | 455 10 |4583 4515 453,5 26,38 58 [|28 1 0 29
pg/l A5 —\‘ -0,871 yes | 199 15 |186 196 197 17,54 8,9 |[|25 1 0 26
ug/l ANG6 — -0,870 | yes |828 10 |792 835,3 8255 34,5 42 |22 |1 0 23
g/kg MN1 ' 0,044 yes [11,3 20 |11,35 |11,38 |11,36 |0,9289 |82 |16 [0 0 16
Hg ug/l H1 — 1,096 yes 10,45 15 10,487 [0,43 0,4167 10,05865[14,0 [[20 |3 3 26
pg/l H3 _\‘ -6,963 H |27 15 1,29 2,684 2,675 0,2293 (8,6 ||21 4 0 25
mg/kg M1 ‘,— 0,481 yes | 0,79 20 0,828 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22
mg/kg S1 -\‘ -0,240 yes | 0,073 40 10,0695 |0,07 0,07425 | 0,02787 | 37,5 ||12 1 1 14
Mn ug/l A2 —_ -0,424 | yes 801 10 [784 800 807,7 129,71 [3,7 |33 |0 0 33
ug/l A3 1 294,900 | H [2,23 15 |[51,55 |2,255 [2,31 0,5509 [23,8 |8 3 2 13
g/l A5 — -0,751 | yes|103 15 97,2 102 1035 |7,319 |71 ||27 |1 0 |28
pg/l ANG6 —\‘ -0,884 yes | 407 10 |389 405 406,9 18,48 45 |21 0 0 21
mg/kg MN1 ‘r 0,100 yes | 333 15 3355 336 333,6 32,45 9,7 ||17 |0 0 17
mg/kg S1 ‘,— 0,601 yes | 898 15 |938,5 887,5 893,1 60,43 6,8 (|19 1 0 20
Ni ug/l Al — -2,200 [ yes |10 15 18,35 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A4 —_— -2,322 | yes |6,66 15 |55 6,65 6,66 0,6418 |96 ||16 |6 5 27
ug/l A5 —\‘ -1,127 yes |9,94 15 |9,1 10 9,97 1,606 16,1 ||22 1 1 24
ug/l ANG6 _\‘ -2,087 yes |115 10 |1083 115 114 5,749 5 19 1 0 20
mg/kg MN1 ‘,— 1,181 yes | 15,8 15 17,2 16,06 15,87 2,344 14,7 ||117 |0 0 17
mg/kg S1 —\‘ -1,402 yes | 54,7 15 48,95 54,25 54,85 7,229 13,1 (|20 |0 0 20
Pb pg/l Al } H 3,27 15 |<5 3,155 3,11 0,2647 [85 (|14 |7 5 26
ug/l A4 — 0,619 yes |5,98 20 |6,35 5,85 5,937 10,6381 |10,7 ||[17 |6 5 28
ug/l A5 —_— -5,515 H 9,55 15 |56 9,45 9,669 |0,9085 (9,4 |14 |6 4 24
ug/l ANG6 p— 1,238 yes |63 10 (66,9 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
mg/kg MN1 ‘,— 0,421 yes | 10,7 20 |11,15 10,66 10,79 1,164 10,7 ||15 |0 1 16
mg/kg S1 -\‘ -0,310 yes | 22,6 20 |21,9 23,02 22,72 2,667 11,7 1|19 1 0 20
Zn pg/l A2 -\‘ -0,194 yes 412 10 |408 410 409,2 26,24 6,4 |39 [0 0 39
ug/l A4 - -0,158 | yes [29,6 15 (29,25 29,85 (29,6 3,499 11,8 |27 |1 1 29
ug/l A5 —_ -0,477 | yes |53,1 15 |[51,2 53 53,56 [4,756 |89 (|25 |1 0 26
ug/l AN6 _\‘ -0,431 yes | 102 15 98,7 102 102,7 6,35 6,2 (|24 |0 0 24
mg/kg MN1 ‘,— 1,748 yes | 1917 10 2085 1890 1919 105,1 55 [|16 1 0 17
mg/kg S1 ‘r 0,095 yes | 162 15 |163,1 164,1 163,9 9,145 56 (|19 |2 0 21
Laboratory 4
Al ug/l A2 — -1,595 | yes 765 10 [704 752 7646 [51,78 [6,8 [[23 |2 0 25
ug/l A4 ‘,— 0,532 yes |216 20 |2275 217,5 215 21,45 10 26 1 0 27
B ug/l A2 ! -3,195 yes |87 10 |731 84,4 83,12 7,188 8,6 [[14 1 1 16
pg/l A4 —\‘ -1,513 yes | 11,9 20 |10,1 12,2 11,76 2,512 21,3 ||10 |0 5 15
Cd pg/l A2 ‘,— 0,298 yes | 13,4 10 |13.6 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A4 : H |0,61 20 |<1 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
Cr ug/l A2 - -0,359 | yes|167 10 [164 170 168,8 6,353 [3,8 [[25 |3 0 28
ug/l A4 — 0,447 yes 8,95 15 (9,25 8,97 8,872 |0,9045 |10,1 ||21 |4 3 28
Cu ug/l A2 — -1,660 | yes|106 10 [97.2 108 106,8 5,027 [4,7 [[32 |2 0 34
pg/l A4 —\‘ -0,865 yes | 5,2 20 |4,75 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
Fe pg/l A2 ‘,- 0,255 yes | 1333 10 |1350 1344 1339 47,05 3,5 [[34 1 0 35
pg/l A4 ‘r 0,110 yes | 455 10 |457,5 451,5 453,5 26,38 58 [|28 1 0 29
Mn pg/l A2 ‘,— 0,449 yes | 801 10 |819 800 807,7 29,71 3,7 [|33 |0 0 33
ug/l A4 — 0,631 yes |53,9 15 |56,45 |54,2 53,75 3,696 |69 ||30 |0 0 30
Ni ug/l A2 - 0,333 yes [ 180 10 [183 183 183,1 10,44 [5,7 |30 [0 0 30
ug/l A4 | H |6,66 15 |<10 6,65 6,66 0,6418 |96 |16 |6 5 27
Pb pg/l A2 ‘,— 1,416 yes [113 10 [121 116 115,2 8,405 7.3 [|25 1 1 27
pg/l A4 : H |5,98 20 |<15 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
Zn pg/l A2 ‘r 0,146 yes [412 10 |415 410 409,2 26,24 6,4 |39 [0 0 39
ug/l A4 —_ -0,608 | yes [29,6 15 (28,25 29,85 (29,6 3,499 |11,8 |27 |1 1 29

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

SYKE - Interlaboratory comparison test 4/2007




51 LITE o &
APPENDIX
Analyte Unit Sample z-Graphics Z-value| Outl | Assig- | 2* Lab's Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
3 2 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 5
Al pg/l A2 -\‘ -0,235 yes | 765 10 |756 752 764,6 51,78 6,8 ||23 |2 0 25
pg/l AY6 ‘r 0,049 yes | 549 15 |551 559 555 37,52 6,8 |11 1 0 12
mg/kg MO1 —\‘ -0,942 yes | 7800 20 |7065 7751 7847 1467 18,6 || 11 0 0 11
As ug/l A2 — 1,401 yes 33,3 15 36,8 33,1 33,17 [2,426 |73 [[21 [2 0 23
ug/l AY6 p— 0,753 yes | 124 15 |131 123,8 |1235 (7,958 |64 (|15 |0 0 15
mg/kg MO1 — 1,523 yes |4,86 20 |56 4,8 4,862 |0,6334 |13,0 |[11 |0 0 11
mg/kg S1 ‘,— 1,626 yes | 12,3 20 |14,3 12,2 12,35 1,497 12,1 ||17 |0 0 17
B pg/l A2 1‘ -0,161 yes |87 10 86,3 84,4 83,12 7,188 8,6 |[[14 1 1 16
pg/l AY6 —\‘ -0,508 yes |61 20 |57,9 58,9 61,49 20,77 33,7 ||7 0 1 8
mg/kg MO1 p— 0,983 yes | 8,06 25 9,05 7,95 8,139 [1,407 |17,2||6 2 1 9
Ba ug/l A2 - 0,376 yes 213 10 |217 215 2111 9,861 47 113 |0 0 13
ug/l AY6 _\‘ -0,521 yes | 12,8 15 123 12,9 12,7 1,573 12,3 (|6 1 1 8
Cd pg/l A2 —\‘ -0,448 yes | 13,4 10 |13,1 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l AY6 —\‘ -0,907 yes | 9,55 15 |89 9,56 9,583 0,9035 (9,4 (|15 |0 0 15
mg/kg MO1 -\‘ -0,245 yes | 1,43 20 1,395 1,4 1,436 0,1234 [8,6 |10 1 0 11
mg/kg S1 p— 1,404 yes 0,638 |25 |0,75 0,655 0,636 |0,09954 (15,6 |19 |0 0 19
Co ug/l A2 - 0,301 yes [133 10 |135 134 134,1 6,115 46 |21 0 0 21
ug/l AY6 _\‘ -0,448 yes | 134 10 |131 134 133,5 6,872 5.1 13 1 0 14
mg/kg MO1 ‘,— 0,640 yes | 4,84 20 |5,15 4.8 4,769 0,4822 |10,1 ||9 2 0 1
mg/kg S1 ‘,— 0,500 yes |19 20 |19,95 19,65 18,94 2,478 13,0 (|17 |O 0 17
Cr pg/l A2 ‘,— 0,359 yes [ 167 10 |170 170 168,8 6,353 3,8 [[25 |3 0 28
pg/l AY6 1‘ -0,172 yes |116 10 |115 115 115,4 5,935 5,1 13 1 0 14
mg/kg MO1 1‘ -0,069 yes | 21,6 20 |21,45 21,9 21,89 2,78 12,6 || 11 0 0 1
mg/kg S1 ' 0,047 yes |64,5 20 |64,8 62,85 [63,5 8,447 13,3 (|19 |1 0 20
Cu ug/l A2 - 0,377 yes | 106 10 [108 108 106,8 5,027 [4,7 [[32 |2 0 34
pg/l AY6 —\‘ -0,468 yes |77 10 |75.2 77,85 78,2 6,716 86 (|16 |0 0 16
mg/kg MO1 —\‘ -0,860 yes | 12,4 15 (11,6 12,5 12,4 1,016 82 |11 0 0 11
mg/kg S1 ‘,— 0,821 yes | 40,6 15 431 41,15 40,45 3,65 9 20 |0 0 20
Fe ug/l A2 ) -0,045 | yes [1333 10 [1330 1344 1339 47,05 [35 [[34 1 0 35
ug/l AY6 - -0,394 | yes |863 10 |846 869 871,4 14948 |57 ||[15 |1 0 16
g/kg MO1 —_ -0,644 | yes |13,2 20 |12,35 |13,63 |13,18 [2,045 |155|/10 [0 0 10
Mn pg/l A2 ‘F 0,200 yes | 801 10 |809 800 807,7 29,71 3,7 [|33 |0 0 33
pg/l AY6 —\‘ -0,387 yes 413 10 |405 412 415,2 27,29 6,6 (|15 |0 0 15
mg/kg MO1 —\‘ -1,297 yes | 406 15 |366,5 418 407,7 82,73 20,2 || 11 0 0 11
mg/kg S1 — 0,534 yes | 898 15 |934 887,5 |893,1 60,43 16,8 |[19 |1 0 20
Ni ug/l A2 — 0,667 yes [ 180 10 [186 183 183,1 10,44 [5,7 |30 |0 0 30
g/l AY6 - 0,342 | yes|117 10 |115 116 116,1 |6,788 |58 |15 |1 0 16
mg/kg MO1 - 0,255 yes | 15,7 15 |16 15,9 15,83 1,48 93 |11 |0 0 11
mg/kg S1 ‘,— 0,329 yes |54,7 15 56,05 54,25 54,85 7,229 13,1 (|20 |0 0 20
Pb pg/l A2 ‘,— 0,885 yes [113 10 |118 116 115,2 8,405 7.3 [|25 1 1 27
pg/l AY6 W‘ -0,097 yes |62 10 |61,7 63,2 62,79 3,454 55 [|18 1 0 14
mg/kg MO1 ‘,— 0,833 yes | 10,2 20 |11,05 9,92 10,27 1,384 13,4 |10 1 0 1
mg/kg S1 _\‘ -0,443 yes | 22,6 20 |21,6 23,02 22,72 2,667 11,7 |19 1 0 20
Sb ug/l A2 — 0,425 yes |94 10 [96,0 92,25 190,97 [5977 6,6 [[14 [2 0 16
pg/l AY6 —\‘ -0,417 yes |48 15 |46,5 47,5 48,02 2,393 5 9 1 0 10
mg/kg MO1 ‘,— 0,606 yes | 4,09 25 |44 4.3 4,108 0,935 22,7 ||8 3 1 12
Se pg/l A2 ‘,— 0,493 yes |73 10 |748 72,5 74,04 4,749 6,4 ||17 |0 0 17
ug/l AY6 ‘,— 0,849 yes |22 15 |23,4 21,75 21,63 2,742 12,6 ||10 1 0 1
mg/kg MO1 | 1,1 25 |<4 1,11 1,095 |0,2614 |23,8 ||5 0 3 8
Sn mg/kg MO1 j— 0,382 yes 6,55 20 [6,8 6,51 6,494 10,7161 [11,0 |[7 1 1 9
Vv pg/l A2 ‘F 0,175 yes 114 10 |115 114,9 113,8 6,867 6 18 |0 0 18
pg/l AY6 ‘,— 0,460 yes |74 10 75,7 76,35 75,36 6,17 82 ||10 |0 0 10
mg/kg MO1 —\‘ -0,921 yes | 30,4 15 28,3 31,8 30,67 4,604 15,0 || 11 0 0 11
mg/kg S1 — 1,156 yes |67,5 15 |73,35 |67,25 |67,41 7,863 [11,6 |14 |0 0 14
Zn ug/l A2 - -0,146 | yes [412 10 [409 410 409,2 [26,24 |64 [[39 [0 0 39
ug/l AY6 —\‘ -0,641 yes | 104 15 99,0 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MO1 —\‘ -0,596 yes | 1912 10 |1855 1893 1914 102,7 54 |11 0 0 1
mg/kg S1 ‘,— 0,411 yes | 162 15 |167 164,1 163,9 9,145 56 (|19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 6

Al pg/l A2 ‘,— 0,575 yes | 765 10 |787 752 764,6 51,78 6,8 ||23 |2 0 25
pg/l A4 -\‘ -0,255 yes |216 20 |210,5 217,5 215 21,45 10 26 1 0 27

pg/l A5 ‘,— 1,288 yes | 132 20 |149 133 130,1 16,49 12,6 ||18 |3 0 21

ug/l ANG6 p— 0,819 yes | 521 15 |553 520 517,2 3235 |63 ||[17 |1 0 18

mg/kg MN1 _\‘ -1,141 yes |6124 20 |5425 6311 6156 720,9 11,7 |13 1 0 14

As ug/l A2 [— -1,401 yes | 33,3 15 29,8 33,1 33,17 2,426 7,3 |21 2 0 23
pg/l A4 : H |1,66 25 |<10 1,65 1,652 0,2741 |16,5 || 11 6 6 23

pg/l A5 : 7,983 H |5,95 20 |10,7 6,025 5,9 0,8417 14,2 || 11 5 3 19

pg/l ANG6 —\‘ -0,847 yes | 126 15 |118 122,5 125,2 7,588 6,1 14 1 0 15

mag/kg MN1 1 4674 | yes|4,76 20 |6,985 |4,57 4808 |1,028 |21,3|[14 |0 0 14

mg/kg S1 -\‘ -0,285 yes | 12,3 20 |11,95 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l A2 —— -2,874 yes |87 10 |745 84,4 83,12 7,188 8,6 [[14 1 1 16
pg/l A4 : 11,9 20 |<10 12,2 11,76 2,512 21,3 ||10 |0 5 15

pg/l A5 ‘ 0,699 yes | 267 15 |281 269 265,9 22,35 84 ||13 |0 0 13

pg/l ANG6 ‘,— 0,344 yes |61 20 |63,1 63,2 62,05 10,76 17,3 (|19 1 1 11

mg/kg MO1 p— | 2,720 yes | 8,06 25 10,8 7,95 8,139 [1,407 |17,2||6 2 1 9

Ba ug/l A2 — 0,469 yes 213 10 |218 215 2111 9,861 47 1113 |0 0 13
ug/l A4 | H [8,36 15 |<10 8,335 8,266 |0,4707 |57 ||7 3 2 12

ug/l A5 | H [5,04 15 |<10 5,095 |5,039 |0,4885 |9,7 ||5 3 3 11

pg/l ANG6 ‘,- 0,228 yes | 11,7 15 11,9 11,9 11,64 0,8565 |7,4 ||8 1 1 10

Cd pg/l A2 ‘,— 0,448 yes | 13,4 10 |13,7 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A4 —\‘ -3,361 yes | 0,61 20 0,405 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

ug/l A5 p— 0,981 yes 3,94 15 (4,23 3,99 3,911 0,2623 [6,7 ||20 |3 1 24

ug/l ANG6 — 0,477 yes |9,5 15 (9,84 9,4 9,333 |0,4886 |52 |[15 |2 0 17

mag/kg MN1 —_— 0,846 | yes|1,36 20 (1,245 |14 1,338 |0,1849 (13,8 ||16 |1 0 17

mg/kg S1 _\‘ -1,730 yes | 0,638 25 10,5 0,655 0,636 0,09954 |15,6 (|19 |0 0 19

Co pg/l A2 ‘,— 1,203 yes [133 10 |141 134 134,1 6,115 46 |21 0 0 21
pg/l A4 ‘,— 1,178 yes | 9,51 15 10,35 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

ug/l A5 — 0,494 yes [13,5 15 (14,0 13,65 13,36 |[1,046 |7,8 |[17 |1 1 19

ug/l ANG6 p— 0,909 yes | 132 10 |138 131 130,6 |7,825 |6 14 |0 0 14

mg/kg MN1 : H 4,59 20 |<10 4,64 4,58 0,6615 |14,4 ||8 2 2 12

mg/kg S1 _\‘ -1,237 yes |19 20 |16,65 19,65 18,94 2,478 13,0 (|17 |O 0 17

Cr pg/l A2 ‘,— 0,479 yes [ 167 10 |171 170 168,8 6,353 3,8 [[25 |3 0 28
pg/l A4 : H 18,95 15 |<10 8,97 8,872 0,9045 |10,1 ||21 4 3 28

ug/l A5 —\‘ -1,130 yes | 11,8 15 (10,8 11,6 11,87 1,581 13,3 ||22 1 1 24

ug/l ANG6 : 0,000 yes |112 10 |112 1114 112,9 5,644 5 19 |0 0 19

mag/kg MN1 —_— -1,404 | yes|20,3 20 [17,45 |205 2031 |27 13,2 (|16 [0 0 16

mg/kg S1 —_— -1,457 | yes |64,5 20 |55,1 62,85 [63,5 8,447 13,3 (|19 |1 0 20

Cu pg/l A2 ‘,— 0,566 yes | 106 10 |109 108 106,8 5,027 47 1132 |2 0 34
pg/l A4 : H |52 20 |<10 5,2 5,083 0,6487 [12,7 (|15 |7 6 28

pg/l A5 1‘ -0,125 yes | 10,7 15 (10,6 10,8 10,59 1,128 10,6 ||18 |4 3 25

ug/l AN6 ‘,— 0,405 yes |74 10 |755 74,4 74,36 4,634 6,2 |21 0 0 21

mg/kg MN1 _\‘ -3,197 H [12,2 15 19,275 12 11,7 0,936 8 12 |4 0 16

mg/kg S1 —_— -2,479 | yes |40,6 15 |[33,05 |41,15 |4045 |3,65 9 20 |0 0 20

Fe pg/l A2 —\‘ -0,750 yes | 1333 10 |1283 1344 1339 47,05 3,5 [[34 1 0 35
pg/l A4 —\‘ -1,648 yes | 455 10 |417,5 451,5 453,5 26,38 58 [|28 1 0 29

pg/l A5 —\‘ -3,283 yes | 199 15 |150 196 197 17,54 8,9 |[|25 1 0 26

ug/l ANG6 —_— -1,111 yes | 828 10 |782 835,3 8255 34,5 42 |22 |1 0 23

g/kg MN1 — -0,951 yes [11,3 20 |10,22 |11,38 |11,36 |0,9289 |82 |16 [0 0 16

Hg ug/l H1 — -2,667 | yes[0,45 15 10,36 0,43 0,4167 ]0,05865[14,0 [[20 |3 3 26
pg/l H2 —\‘ -1,000 yes |0,16 25 0,14 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23

pg/l H3 ‘,— 1,235 yes |2,7 15 2,95 2,684 2,675 0,2293 (8,6 ||21 4 0 25

mg/kg M1 —\‘ -3,354 H 10,79 20 0,525 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22

mg/kg St —_— 2,808 | yes|0,073 |40 [0,032 |0,07 0,07425|0,02787 | 37,5 |[12 |1 1 14

Mn ug/l A2 _— 0,499 yes 801 10 821 800 807,7 129,71 3,7 |33 |0 0 33
ug/l A4 - 0,272 yes |53,9 15 |55 54,2 53,75 3,696 |69 ||30 |0 0 30

g/l A5 . 0,129 | yes|103 15 |102 102 1035 |7,319 |71 ||27 |1 0 |28

pg/l ANG6 ‘F 0,147 yes | 407 10 |410 405 406,9 18,48 45 |21 0 0 21

mg/kg MN1 _\‘ -1,101 yes | 333 15 |305,5 336 333,6 32,45 9,7 ||17 |0 0 17

mg/kg S1 ‘,— 0,304 yes | 898 15 |918,5 887,5 893,1 60,43 6,8 (|19 1 0 20

N o/kg M2 —_ -0,405 | yes[39,5 15 38,3 39,8 40,17 [2,52 6,3 [[11 |2 0 13
Ni ug/l A2 — 1,222 yes [ 180 10 [191 183 183,1 10,44 [5,7 |30 |0 0 30
ug/l A4 | H |6,66 15 |<10 6,65 6,66 0,6418 |96 |16 |6 5 27

pg/l A5 ‘,— 1,690 yes | 9,94 15 (11,2 10 9,97 1,606 16,1 ||22 1 1 24

pg/l ANG6 ‘,— 0,696 yes |115 10 119 115 114 5,749 5 19 1 0 20

mg/kg MN1 —\‘ -1,055 yes | 15,8 15 |14,55 16,06 15,87 2,344 14,7 ||117 |0 0 17

mg/kg S1 —_— -2,060 | yes |54,7 15 |46,25 |54,25 |54,85 |7,229 |13,1(|20 |0 0 20

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK| value |SD% led labs
P a/kg M2 [— -1,481 yes 22,5 15 120 22,8 22,7 2,891 12,7 [[13 |0 13
Laboratory 6
Pb pg/l A2 — 1,770 yes [113 10 [123 116 1152 8,405 |73 |[26 |1 1 27
pg/l A4 : H |5,98 20 |<10 5,85 5,937 10,6381 |10,7 (|17 |6 5 28
g/l A5 | H [9,55 15 |<10 9,45 9,669 |0,9085 |94 ||14 |6 4 24
g/l AN6 — 0,667 yes |63 10 |65,1 62,78 |63,35 4,887 |7,7 (|18 |0 0 18
mg/kg MN1 : 10,7 20 |<10 10,66 10,79 1,164 10,7 ||15 |0 1 16
mg/kg S1 _\‘ -1,283 yes | 22,6 20 19,7 23,02 22,72 |2,667 |11,7 (|19 |1 0 20
pH M2 — -1,623 yes | 6,36 3,1 6,2 6,4 6,358 [0,1121 [1,8 [[13 [0 0 13
S a/kg M2 — -2,276 yes |4,1 30 [2,7 3,61 3,377 [0,9865 |29,2 (|8 0 0 8
Sb g/l A2 — -3,277 | yes|94 10 78,6 92,25 [90,97 5977 [66 [[14 |2 0 16
g/l A5 —_— -2,164 | yes |13,4 20 |105 13 13,43 |2,539 (18,8 |8 2 1 11
g/l AN6 _— 0,556 yes |48 15 |50,0 46,4 46,98 (2,937 (63 |[|10 |1 0 11
mg/kg MO1 : H 14,09 25 |<5 4,3 4,108 |0,935 |22,7 ||8 3 1 12
Se ug/l A2 — -1,068 yes |73 10 [69,1 72,5 74,04 14,749 |64 [[17 |0 0 17
pg/l A4 : H 4,02 20 |<10 3,97 4,002 |0,4966 |12,4 ||5 5 4 14
g/l A5 | H |8,45 20 |<10 8,455 (8,488 (1,528 |17,9 (|7 3 3 13
ug/l AN6 _\‘ -3,072 yes |23 15 17,7 23,2 22,7 2,401 10,5 ||7 2 2 11
TOC a/kg M2 p— 0,588 yes |272 10 [280 272,99 |271,7 7,986 |29 [[4 0 0 4
Vv ug/l A2 [— 0,702 yes [114 10 [118 114,9 113,8 6,867 |6 18 [0 0 18
ug/l A4 : H |8,26 15 |<10 8,075 8,231 1,232 14,9 |9 4 4 17
pg/l A5 ‘r 0,173 yes | 15,4 15 |15,6 15,6 15,37 |2,073 13,4 |11 |2 2 15
pg/l ANG6 ‘,— 0,432 yes | 74 10 |75,6 73,85 73,83 (4,774 |65 |12 |0 0 12
mg/kg MN1 _\‘ -1,862 yes | 24,7 15 21,25 |25 24,68 |2,735 11,0 ||11 |0 0 11
mg/kg S1 _\‘ -2,726 yes |67,5 15 |53,7 67,25 67,41 7,863 11,6 ||14 |0 0 14
Zn ug/l A2 [— 1,165 yes 412 10 [436 410 409,2 (26,24 |64 |39 |0 0 39
pg/l A4 ‘,_ 0,991 yes | 29,6 15 31,8 29,85 29,6 3,499 11,8127 |1 1 29
pg/l A5 ‘,— 0,904 yes | 53,1 15 |56,7 53 53,56 4,756 8,9 ||25 |1 0 26
pg/l ANG6 ‘,— 0,876 yes | 102 15 |108,7 |102 102,7 6,35 6,2 ||24 |0 0 24
mg/kg MN1 —_— -1,221 | yes [1917 10 1800 1890 1919 1051 |55 (|16 |1 0 17
ma/kg S _\‘ -2,716 H |162 15 |129 164,1 163,9 9,145 |56 ||19 |2 0 21
Laboratory 7
Al mg/kg MN1 . -0,121 yes | 6124 20 |6050 6311 6156 720,9 11,7 []13 |1 0 14
mg/kg MO1 —\‘ -1,038 yes | 7800 20 6990 7751 7847 1467 18,6 ||11 |0 0 11
As mg/kg MN1 — -2,017 | yes |4,76 20 (3,8 4,57 4,808 1,028 21,3 /14 |0 0 14
mg/kg MO1 —_— 2,078 | yes|4,86 20 |3,85 48 4,862 |0,6334 [13,0 (/11 |0 0 11
Cd mg/kg MN1 B -0,074 | yes [1,36 20 [1,35 1,4 1,338 [0,1849 [13,8[16 |1 0 17
mag/kg MO1 —_— -0,909 | yes|1,43 20 (1,3 1,4 1,436 |0,1234 (8,6 |[10 |1 0 11
Co mg/kg MN1 — -0,959 yes [4,59 20 [4,15 4,64 4,58 0,6615 [14,4 ||8 2 2 12
mg/kg MO1 _\‘ -1,529 yes |4,84 20 |41 4,8 4,769 |0,4822 |10,1 ||9 2 0 11
Cr mg/kg MN1 — -1,650 yes 20,3 20 16,95 20,5 20,31 2,7 13,2 ]/16 |0 0 16
mg/kg MO1 _\‘ -1,111 yes |21,6 20 [19,2 21,9 21,89 (2,78 12,6 ||11 |0 0 11
Cu ma/kg MN1 [ -2,295 yes (12,2 15 [10,1 12 11,7 0,936 |8 12 |4 0 16
mg/kg MO1 _\‘ -1,344 | yes |12,4 15 11,15 12,5 12,4 1,016 |82 |11 |0 0 11
Fe a/kg MN1 . -0,093 yes (11,3 20 [11,2 11,38 11,36 |0,9289 [82 |[[16 |0 0 16
a/kg MO1 _\‘ -1,564 | yes|13,2 20 |11,13 13,63 13,18 |2,045 15,5 (/10 |0 0 10
Hg ug/l H1 [— -0,889 yes | 0,45 15 0,420 0,43 0,4167 ]0,05865(14,0 [[20 |3 3 26
pg/l H2 —\‘ -5,150 yes |0,16 25 10,057 |0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
ug/l H3 _\‘ -7,605 H 2,7 15 |1,16 2,684 |2,675 [0,2293 |86 ||21 |4 0 25
mg/kg M1 - 0,190 yes |0,79 20 |0,805 0,795 |0,7926 |0,05362|6,8 |[19 |3 0 22
Mn mg/kg MN1T — -2,723 | yes[333 15 265 336 3336 [3245 [9,7 [[17 |0 0 17
mg/kg MO1 _\‘ -4,466 yes | 406 15 1270 418 407,7 82,73 (20,2 ||11 |0 0 11
Ni mg/kg MN1 — -1,646 yes [15,8 15 [13,85 16,06 15,87 12,344 [14,7 |17 |0 0 17
mg/kg MO1 —\‘ -1,019 yes |15,7 15 14,5 15,9 15,83 1,48 93 ||11 |0 0 11
Pb mg/kg MN1T —_— -0,935 [ yes [10,7 20 [9,7 10,66 [10,79 [1,164 [10,7 [[15 [0 1 16
mag/kg MO1 —_ 0,735 | yes|10,2 20 |9,45 9,92 10,27 [1,384 [134 (|10 |1 0 11
Vv ma/kg MN1 - 1,997 yes [ 24,7 15 [28,4 25 24,68 [2,735 11,0 [[11 |0 0 11
mg/kg MO1 _\‘ -1,140 yes | 30,4 15 27,8 31,8 30,67 |4,604 |[150 |11 |0 0 11
Zn mg/kg MN1 [— 0,866 yes [ 1917 10 2000 1890 1919 105,1 55 [[16 |1 0 17
mg/kg MO1 ‘,— 0,711 yes | 1912 10 1980 1893 1914 102,7 |54 ||[11 |0 0 11
Laboratory 8
Hg g/l Hi — -3,407 | yes[0,45 15 10,335 [0,43 0,4167 [0,05865 [14,0 [[20 |3 3 26
g/l H3 —_ 0,741 yes |2,7 15 |2,85 2,684 2,675 [0,2293 |86 |[|21 |4 0 |25
mg/kg M1 -\‘ -0,317 | yes |0,79 20 |0,765 0,795 |0,7926 |0,05362|6,8 |19 |3 0 22

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 9
Al pg/l Al _\‘ -3,619 H |28 15 20,4 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A4 —\‘ -0,532 yes |216 20 |204,5 217,5 215 21,45 10 26 1 0 27
As pg/l Al 1‘ -0,165 yes |9,72 15 9,6 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
g/l A4 — 0,434 | yes|1,66 25 [1,75 1,65 1,652 |0,2741 [165 ||11 |6 6 |23
Cd ug/l A1l ' 0,092 yes | 1,09 10 1,095 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
ug/l A4 - -0,164 | yes [0,61 20 |0,6 0,6 0,6039 |0,08012|13,2 ||18 |6 5 29
Cr pg/l Al —\‘ -1,618 yes | 3,4 20 [2,85 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A4 ‘,— 1,862 yes | 8,95 15 10,2 8,97 8,872 0,9045 |10,1 ||21 4 3 28
Hg pg/l H1 ‘,— 1,778 yes | 0,45 15 10,51 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
ug/l H2 R -1,500 | yes |0,16 25 10,13 0,1465 |0,1321 |0,04857 (36,7 |[19 |0 4 23
Ni ug/l Al — -1,667 | yes |10 15 8,75 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A4 ! -0,020 | yes |6,66 15 |[6,65 6,65 6,66 0,6418 |96 ||16 |6 5 27
Pb pg/l Al _\‘ -3,344 yes | 3,27 15 2,45 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A4 _\‘ -2,809 yes | 5,98 20 |43 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
Zn pg/l A4 ‘,— 1,532 yes 29,6 15 |33 29,85 29,6 3,499 11,8 ||27 1 1 29
Laboratory 10
Al ug/l A2 — 0,627 yes | 765 10 [789 752 7646 [51,78 [6,8 [[23 |2 0 25
ug/l A3 p— 1,019 yes [10,3 20 |11,35 |10,25 |10,34 [1,084 |104 ||7 3 3 13
pg/l A4 ‘F 0,162 yes |216 20 |2195 217,5 215 21,45 10 26 1 0 27
pg/l A5 ‘,— 0,455 yes | 132 20 |138 133 130,1 16,49 12,6 ||18 |3 0 21
pg/l ANG6 ‘,— 0,768 yes | 521 15 |551 520 517,2 32,35 6,3 |[[17 1 0 18
mg/kg MN1 _\‘ -0,660 yes |6124 20 |5720 6311 6156 720,9 11,7 |13 1 0 14
As ug/l A2 . -0,080 [ yes 33,3 15 33,1 33,1 33,17 [2,426 [7,3 [[21 [2 0 23
ug/l A3 ' 0,076 yes | 3,31 20 |3,335 [3,325 |3,295 (0,262 |79 ||9 2 2 13
pg/l A4 ‘, 0,024 yes | 1,66 25 |1,665 1,65 1,652 0,2741 |16,5 || 11 6 6 23
pg/l A5 ‘,- 0,219 yes | 5,95 20 |6,08 6,025 5,9 0,8417 14,2 || 11 5 3 19
pg/l ANG6 ‘,— 0,423 yes | 126 15 |130 122,5 125,2 7,588 6,1 14 1 0 15
mg/kg MN1 —\‘ -1,250 yes |4,76 20 |4,165 4,57 4,808 1,028 21,3 ||14 |0 0 14
mg/kg S1 _\‘ -0,447 yes | 12,3 20 |11,75 12,2 12,35 1,497 12,1 ||17 |0 0 17
B ug/l A2 ' -0,069 | yes |87 10 86,7 84,4 83,12 [7,188 [8,6 [[14 |1 1 16
ug/l A3 p— 0,762 yes [10,5 20 11,3 10,8 10,46 10,9897 |95 ||4 3 2 9
pg/l A4 ‘,— 0,294 yes | 11,9 20 |12,25 12,2 11,76 2,512 21,3 ||10 |0 5 15
pg/l A5 ‘,— 0,300 yes | 267 15 |273 269 265,9 22,35 84 (|13 |0 0 13
pg/l ANG6 ‘,— 0,525 yes |61 20 |64,2 63,2 62,05 10,76 17,3 (|19 1 1 11
mg/kg MN1 p— 1,260 yes 6,16 25 7,13 6,145 6,853 4,468 |65,1 |6 0 1 7
Ba ug/l A2 - 0,376 yes 213 10 |217 215 2111 9,861 47 1113 |0 0 13
ug/l A3 — 0,486 yes | 28,8 15 |29,85 [29,4 28,82 (1,79 6,2 |9 0 0 9
pg/l A4 ‘,— 0,327 yes | 8,36 15 8,565 8,335 8,266 0,4707 |57 ||7 3 2 12
pg/l A5 ‘,— 1,217 yes | 5,04 15 |5,50 5,095 5,039 0,4885 |9,7 ||5 3 3 11
pg/l ANG6 ‘,— 0,684 yes | 11,7 15 12,3 11,9 11,64 0,8565 |7,4 ||8 1 1 10
Cd ug/l A2 —_ -0,448 | yes[134 10 [13,1 13,1 13,19 10,6647 [5 25 [4 1 30
ug/l A3 | 0,000 yes | 0,38 20 0,38 0,38 0,3744 10,03039 |8,1 ||6 4 4 14
ug/l A4 - -0,328 | yes |0,61 20 0,59 0,6 0,6039 |0,08012|13,2 ||[18 |6 5 29
pg/l A5 ‘,- 0,271 yes | 3,94 15 4,02 3,99 3,911 0,2623 [6,7 (|20 |3 1 24
pg/l ANG6 ‘r 0,098 yes |9,5 15 9,57 9,4 9,333 0,4886 |52 (|15 |2 0 17
mg/kg MN1 ‘,— 0,772 yes | 1,36 20 |1,465 1,4 1,338 0,1849 [13,8 ||16 1 0 17
mg/kg S1 ‘,— 0,715 yes | 0,638 25 10,695 0,655 0,636 0,09954 |15,6 (|19 |0 0 19
Co ug/l A2 p— 0,602 yes [ 133 10 |137 134 134,1 6,115 46 |21 0 0 21
ug/l A3 - 0,175 yes |1,52 15 (1,54 1,5 1,504 |0,06841 4,5 ||6 3 2 11
ug/l A4 — 0,561 yes |9,51 15 (9,91 9,6 9,572 ]0,6636 |69 |[17 |2 1 20
pg/l A5 ‘,— 0,889 yes | 13,5 15 |14,4 13,65 13,36 1,046 78 (|17 1 1 19
pg/l ANG6 ‘,— 0,758 yes | 132 10 |137 131 130,6 7,825 6 14 |0 0 14
mg/kg MN1 ‘,— 1,460 yes | 4,59 20 |5,26 4,64 4,58 0,6615 |14,4 ||8 2 2 12
Cr ug/l A2 — 1,437 yes [ 167 10 [179 170 168,8 6,353 [3,8 [[25 [3 0 28
g/l A3 — 0,585 | yes|1,23 25 [1,32 1,26 1,225 [0,2141 (1746 |3 |3 12
ug/l A4 - 0,276 yes | 8,95 15 |9,135 |8,97 8,872 |0,9045 |10,1 ||21 |4 3 28
pg/l A5 ‘,— 0,678 yes | 11,8 15 |12,4 11,6 11,87 1,581 13,3 ||22 1 1 24
pg/l ANG6 ‘,— 1,429 yes | 112 10 |120 111,44 112,9 5,644 5 19 |0 0 19
mg/kg MN1 ‘,— 1,478 yes | 20,3 20 |28,3 20,5 20,31 2,7 13,2 (|16 |0 0 16
mg/kg S1 p— 2,008 yes |64,5 20 |77,45 |62,85 |63,5 8,447 13,3 (|19 |1 0 20
Cu ug/l A2 - 0,189 yes | 106 10 [107 108 106,8 5,027 [4,7 [[32 |2 0 34
ug/l A3 — 0,507 yes 1,42 25 |1,51 1,405 1,29 0,3362 [26,0 ||8 0 4 12
pg/l A4 ‘,— 0,769 yes | 5,2 20 |56 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
pg/l A5 ‘,— 0,748 yes | 10,7 15 11,3 10,8 10,59 1,128 10,6 ||18 |4 3 25
pg/l ANG6 1‘ -0,027 yes |74 10 73,9 74,4 74,36 4,634 6,2 |21 0 0 21
mg/kg MN1 ‘,— 1,311 yes | 12,2 15 |13/4 12 11,7 0,936 8 12 |4 0 16
mg/kg S1 — 2,053 yes |40,6 15 |46,85 |41,15 |40,45 |3,65 9 20 |0 0 20

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Fe ug/l A2 ) -0,045 | yes[1333 10 [1330 1344 1339 47,05 [35 [[34 1 0 35
Laboratory 10
Fe pg/l A4 ‘r 0,154 yes | 455 10 |458,5 4515 453,5 26,38 58 [|28 1 0 29
pg/l A5 : 0,000 yes | 199 15 |199 196 197 17,54 8,9 |[|25 1 0 26
ug/l ANG6 - 0,387 yes | 828 10 |844 835,3 8255 34,5 42 |22 |1 0 23
g/kg MN1 — -0,575 | yes|11,3 20 |10,65 |11,38 |11,36 |0,9289 |82 |16 [0 0 16
Hg ug/l H1 — -2,844 [ yes 0,45 15 10,354 [0,43 0,4167 10,05865[14,0 [[20 |3 3 26
pg/l H2 _\‘ -5,225 yes |0,16 25 10,0555 |0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
pg/l H3 —\‘ -7,111 H |27 15 |1,26 2,684 2,675 0,2293 (8,6 ||21 4 0 25
mg/kg M1 —\‘ -0,886 yes | 0,79 20 |0,72 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22
mg/kg St - -0,205 | yes|0,073 |40 (0,07 0,07 0,07425|0,02787 | 37,5 |[12 |1 1 14
Mn ug/l A2 - -0,200 | yes |801 10 [793 800 807,7 129,71 [3,7 |33 |0 0 33
ug/l A3 . -0,120 | yes [2,23 15 [2,21 2,255 |2,31 0,5509 [23,8 |8 3 2 13
pg/l A4 ‘,- 0,260 yes | 53,9 15 |54,95 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l A5 ‘,— 0,777 yes | 103 15 |109 102 103,5 7,319 71 27 1 0 28
pg/l ANG6 ‘,— 0,884 yes | 407 10 |425 405 406,9 18,48 45 |21 0 0 21
mg/kg MN1 —_— -1,121 yes | 333 15 |305 336 3336 |3245 (9,7 |[17 |0 0 17
mg/kg S1 —_— -1,581 yes | 898 15 |791,5 |887,5 |893,1 60,43 6,8 |[19 |1 0 20
Ni ug/l A2 - 0,333 yes [ 180 10 [183 183 183,1 10,44 5,7 |30 |0 0 30
ug/l A3 p— 1,511 yes | 3,31 15 |3,685 (3,35 3,211 0,6046 [18,8 (|11 |1 1 13
pg/l A4 ‘,— 0,741 yes | 6,66 15 7,03 6,65 6,66 0,6418 |96 (|16 |6 5 27
pg/l A5 ‘,— 1,556 yes | 9,94 15 111 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 : 0,000 yes |115 10 |115 115 114 5,749 5 19 1 0 20
mg/kg MN1 ‘,— 1,814 yes | 15,8 15 17,95 16,06 15,87 2,344 14,7 ||117 |0 0 17
mg/kg S1 1 3,059 yes | 54,7 15 |67,25 |54,25 |54,85 |7,229 |[13,1(|20 |0 0 20
Pb ug/l A2 — -1,062 yes [113 10 |107 116 115,2 8,405 7,3 |25 1 1 27
pg/l A3 —\‘ -1,165 yes | 1,33 20 |1,175 1,295 1,319 0,1772 |13,4 ||10 1 2 13
pg/l A4 _\‘ -1,104 yes | 5,98 20 |5,32 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 —\‘ -1,005 yes | 9,55 15 8,83 9,45 9,669 0,9085 (9,4 |14 |6 4 24
ug/l ANG6 —_— -1,016 | yes |63 10 (59,8 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
mg/kg MN1 — 0,608 yes [10,7 20 |11,35 |10,66 |10,79 |1,164 |10,7 ||[15 |0 1 16
mg/kg S1 ‘,— 1,659 yes | 22,6 20 |26,35 23,02 22,72 2,667 11,7 |19 1 0 20
pH M2 —\‘ -0,609 yes | 6,36 3,1 |63 6,4 6,358 0,1121 [1,8 [|13 |0 0 13
Sb pg/l A2 —\‘ -0,319 yes |94 10 (925 92,25 90,97 5,977 6,6 ||14 |2 0 16
pg/l A3 —\‘ -0,665 yes | 3,31 20 |3,09 3,28 3,313 0,3119 |94 ||5 2 1 8
ug/l A4 : 0,104 yes 9,1 20 |9,195 8,73 8,813 [1,462 |16,5 |9 2 1 12
g/l A5 — 0,672 | yes|13,4 20 |14,3 13 1343 [2,539 |[188 (/8 |2 1 11
g/l ANG . 0,111 | yes |48 15 |47,6 46,4 46,98 (2,937 |63 |[10 |1 0 11
mg/kg MN1 | yes 0,845 10,845 |0,9655 |0,3468 |35,9 ||3 0 1 4
Se pg/l A2 —\‘ -0,411 yes |73 10 |715 72,5 74,04 4,749 6,4 ||17 |0 0 17
pg/l A3 —\‘ -0,758 yes | 0,66 20 |0,61 0,646 0,6602 |0,09433 14,2 ||5 2 2 9
pg/l A4 1‘ -0,124 yes | 4,02 20 |3,97 3,97 4,002 0,4966 |12,4 ||5 5 4 14
ug/l A5 — 0,675 yes 8,45 20 |9,02 8,455 8,488 1,528 [17,9 |7 3 3 13
g/l AN6 ' 0,058 | yes |23 15 |23,1 23,2 227 2401 |105(|7 |2 |2 11
mg/kg MN1 i -0,041 yes |0,97 25 10,965 0,95 0,8789 |0,1352 |15,3 ||4 1 1 6
Sn pg/l A2/S _\‘ -2,800 yes |15 10 12,9 14,5 14,9 1,631 10,9 ||5 0 0 5
mag/kg MN1 | yes 3,59 3,95 3,835 (0366 |95 |[2 |0 [0 |2
Sr pg/l A2 -\‘ -0,187 yes [107 10 |106 106 105,9 2,377 22 ||8 0 0 8
ug/l A3 . -0,111 yes | 18,1 15 [17,95 [17,9 17,66 10,6931 |3,9 ||5 1 0 6
ug/l A4 - -0,200 | yes |40 10 (39,6 39,8 39,58 |1,56 39 |8 1 0 9
ug/l A5 | 0,000 yes | 119 10 |119 119 116,7 6,305 |54 ||7 1 0 8
pg/l ANG6 ‘,— 0,571 yes |28 10 (28,8 28,3 28,28 1,177 42 |6 0 0 6
U pg/l A2 —\‘ -1,217 yes | 26,3 10 |24,7 25,55 26,27 1,536 58 ||6 0 0 6
pg/l A4 —\‘ -0,899 yes | 2,52 15 2,35 2,5 2,519 0,157 6,2 ||7 0 0 7
ug/l A5 —_— -0,770 | yes |6,06 15 |5,71 6,08 6,059 |0,5239 |86 ||7 0 0 7
ug/l ANG6 —_— -1,000 | yes |50 10 (47,5 47,5 47,36 |4,185 |88 ||5 0 0 5
mg/kg MN1 | yes 1,84 1,96 1,995 |0,1902 |9,5 ||3 0 0 3
\ ug/l A2 — 1,053 yes [ 114 10 [120 1149 [113,8 [6,867 [6 18 |0 0 18
pg/l A3 ‘,— 0,829 yes | 2,09 15 (2,22 21 2,069 0,1732 |84 ||5 3 2 10
pg/l A4 ‘,— 0,460 yes | 8,26 15 8,545 8,075 8,231 1,232 14,9 |19 4 4 17
pg/l A5 ‘,— 1,645 yes | 15,4 15 17,3 15,6 15,37 2,073 13,4 || 11 2 2 15
ug/l ANG6 — 1,757 yes |74 10 (80,5 73,85 73,83 |4,774 |65 |[12 |0 0 12
mg/kg MN1 ‘,— 1,430 yes | 24,7 15 27,35 25 24,68 2,735 11,0 || 11 0 0 1
Zn ug/l A2 — 0,680 yes [412 10 [426 410 409,2 [26,24 |64 [[39 [0 0 39
pg/l A3 ‘,— 1,350 yes | 4,63 20 |5,255 4,81 4,489 1,123 25,0 ||8 3 2 13
pg/l A4 ‘,— 0,518 yes | 29,6 15 30,75 29,85 29,6 3,499 11,8 ||27 1 1 29
pg/l A5 ‘,— 0,628 yes | 53,1 15 |55,6 53 53,56 4,756 8,9 |[|25 1 0 26
ug/l AN6 ‘,- 0,261 yes | 102 15 |104 102 102,7 6,35 6,2 (|24 |0 0 24

SYKE - Interlaboratory comparison test 4/2007

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs

mg/kg MN1 J— -0,960 | yes 1917 10 |1825 1890 1919 105,1 55 ||16 |1 0 17

Laboratory 10
Zn [ mokg | ST ] — 0576 | yes[i62 |15 169  |164,1 [163,9 [9,145 [56 |19 [2 [0 |21
Laboratory 11

Al ug/l A1l [— 0,738 yes |28 15 29,55 28,15 27,96 2,128 76 ||15 |4 2 21

ug/l A2 p— 1,124 yes | 765 10 |808 752 7646 |51,78 |68 ||23 |2 0 25

pg/l A3 ‘,— 1,359 yes | 10,3 20 |11,7 10,25 10,34 1,084 10,4 ||7 3 3 13

pg/l A4 ‘,— 0,347 yes |216 20 |223,5 217,5 215 21,45 10 26 1 0 27

pg/l A5 -\‘ -0,303 yes | 132 20 |128 133 130,1 16,49 12,6 ||18 |3 0 21

ug/l ANG6 - 0,358 yes | 521 15 |535 520 517,2 3235 |63 ||[17 |1 0 18

mg/kg MN1 ‘,— 0,367 yes |6124 20 |6349 6311 6156 720,9 11,7 |13 1 0 14

mg/kg MO1 .\‘ -0,176 yes | 7800 20 |7663 7751 7847 1467 18,6 || 11 0 0 1

As mg/kg MN1 ; 3,025 yes 4,76 20 [6,2 4,57 4,808 1,028 21,3 [[14 |0 0 14

mg/kg MO1 ‘,— 1,111 yes | 4,86 20 |54 4.8 4,862 0,6334 13,0 ||11 0 0 11

mg/kg S1 ‘,— 1,789 yes | 12,3 20 |14,5 12,2 12,35 1,497 12,1 ||17 |0 0 17

B mg/kg MN1 ‘,— 0,312 yes 6,16 25 |64 6,145 6,853 4,468 65,1 ||6 0 1 7

mg/kg MO1 . -0,109 | yes [8,06 25 7,95 7,95 8,139 [1,407 |17,2||6 2 1 9

Cd mg/kg MN1 — 0,662 yes [1,36 20 [1,45 1,4 1,338 [0,1849 [13,8[[16 |1 0 17

mg/kg MO1 .\‘ -0,210 yes | 1,43 20 |14 1,4 1,436 0,1234 (8,6 |10 1 0 1

mg/kg S1 —\‘ -0,915 yes | 0,638 25 10,565 0,655 0,636 0,09954 |{15,6 (|19 |0 0 19

Co mg/kg MN1 ‘,— 0,458 yes | 4,59 20 |48 4,64 4,58 0,6615 [14,4 ||8 2 2 12

mg/kg MO1 ‘,— 0,434 yes | 4,84 20 |5,05 4.8 4,769 0,4822 |10,1 ||9 2 0 11

mg/kg S1 p— 0,763 yes |19 20 |20,45 |19,65 |18,94 |2,478 |13,0|/17 |0 0 17

Cr mg/kg MN1 | 0,025 yes 20,3 20 [20,35 20,5 20,31 [2,7 13,2116 [0 0 16

mg/kg MO1 ‘,_ 1,296 yes | 21,6 20 |244 21,9 21,89 2,78 12,6 || 11 0 0 1

mg/kg S1 1‘ -0,163 yes |64,5 20 |63,45 62,85 63,5 8,447 13,3 |19 1 0 20

Cu mg/kg MN1 -\‘ -0,273 yes | 12,2 15 11,95 12 11,7 0,936 8 12 |4 0 16

mg/kg MO1 ‘,— 0,376 yes | 12,4 15 12,75 12,5 12,4 1,016 82 |11 0 0 11

mg/kg S1 1‘ -0,164 yes | 40,6 15 40,1 41,15 40,45 3,65 9 20 |0 0 20

Fe ug/l A2 — 0,465 yes [ 1333 10 [1364 1344 1339 47,05 [35 [[34 1 0 35

ug/l A4 — 0,462 yes | 455 10 |[4655 |451,5 |4535 (26,38 |58 ||28 |1 0 29

ug/l A5 ; -0,067 | yes|199 15 |198 196 197 17,54 |89 |25 |1 0 26

pg/l ANG6 ‘,— 0,556 yes | 828 10 |851 835,3 825,5 34,5 42 |22 1 0 23

g/kg MN1 ‘,— 0,729 yes | 11,3 20 |12,12 11,38 11,36 0,9289 (8,2 (|16 |0 0 16

g/kg MO1 ‘,— 1,484 yes | 13,2 20 |15,16 13,63 13,18 2,045 155(/10 |0 0 10

Mn ug/l A1l - 0,197 yes | 7,46 15 |7,57 7,47 7,544 0,9655 [12,7 ||21 2 1 24

ug/l A2 — 0,774 yes | 801 10 |832 800 807,7 29,71 |3,7 ||33 |0 0 33

ug/l A3 — 0,538 yes 2,23 15 (2,32 2,255 |2,31 0,5509 [23,8 |8 3 2 13

pg/l A4 ‘,— 0,470 yes | 53,9 15 |55,8 54,2 58,75 3,696 6,9 (|30 |0 0 30

pg/l A5 ‘F 0,129 yes | 103 15 |104 102 103,5 7,319 71 27 1 0 28

pg/l ANG6 ‘r 0,098 yes | 407 10 |409 405 406,9 18,48 45 |21 0 0 21

mg/kg MN1 p— 1,041 yes | 333 15 |359 336 3336 |3245 (9,7 |[17 |0 0 17

mg/kg MO1 ‘,— 0,542 yes | 406 15 |422,5 418 407,7 82,73 20,2 || 11 0 0 1

mg/kg S1 p— 0,891 yes | 898 15 |958 887,5 |893,1 60,43 6,8 |[19 |1 0 20

Ni mg/kg MN1 ‘,— 0,506 yes | 15,8 15 |16,4 16,06 15,87 2,344 14,7 [[17 |0 0 17

mg/kg MO1 ‘,— 2,166 yes | 15,7 15 18,25 15,9 15,83 1,48 93 |11 0 0 11

mg/kg S1 ‘,— 0,780 yes |54,7 15 |57,9 54,25 54,85 7,229 13,1 (|20 |0 0 20

Pb mg/kg MN1 } 0,000 yes | 10,7 20 [10,7 10,66 10,79 1,164 10,7 [[15 |0 1 16

mg/kg MO1 ‘,— 1,716 yes | 10,2 20 |11,95 9,92 10,27 1,384 13,4 |10 1 0 1

mg/kg S1 ‘,— 0,819 yes | 22,6 20 |24,45 23,02 22,72 2,667 11,7 |19 1 0 20

' mg/kg MN1 p— 0,540 yes | 24,7 15 |25,7 25 24,68 2,735 11,0 [[ 11 0 0 11

mg/kg MO1 ‘,— 0,702 yes | 30,4 15 |32 31,8 30,67 4,604 15,0 || 11 0 0 11

mg/kg S1 } 0,020 yes |67,5 15 |67,6 67,25 67,41 7,863 11,6 (|14 |0 0 14

Zn pg/l Al ‘,— 0,649 yes [ 13,1 20 [13,95 13,55 13,24 1,332 10,0 [[16 |4 1 21

ug/l A2 p— 0,825 yes [412 10 |429 410 409,2 |26,24 |64 |[39 |0 0 39

ug/l A3 p— 1,447 yes |4,63 20 |53 4,81 4,489 |1,123 |25,0 |(8 3 2 13

ug/l A4 — 0,608 yes | 29,6 15 (30,95 |29,85 (29,6 3,499 |11,8 |27 |1 1 29

pg/l A5 ‘,— 0,628 yes | 53,1 15 |55,6 53 53,56 4,756 8,9 |[|25 1 0 26

pg/l ANG6 ‘,— 0,523 yes | 102 15 |106 102 102,7 6,35 6,2 (|24 |0 0 24

mg/kg MN1 ‘,— 0,318 yes | 1917 10 (1948 1890 1919 105,1 55 [|16 1 0 17

mg/kg MO1 ‘,— 1,700 yes | 1912 10 |2075 1893 1914 102,7 54 |11 0 0 1

mg/kg S1 — 0,535 yes | 162 15 [168,5 |164,1 163,9 9,145 |56 |[19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 12
Al mg/kg MN1 ; 5,023 H 6124 20 [9200 6311 6156 720,9 11,7 |13 1 0 14
As mg/kg MN1 _\‘ -2,815 yes |4,76 20 [3,42 4,57 4,808 1,028 21,3 |14 |0 0 14
Cd mg/kg MN1 _\‘ -2,831 yes | 1,36 20 [0,975 1,4 1,338 0,1849 [13,8 [|16 1 0 17
Co mg/kg MN1 — -0,621 yes | 4,59 20 [4,305 4,64 4,58 0,6615 [14,4 ||8 2 2 12
Cr mg/kg MN1 e — 2,118 yes 20,3 20 [24,6 20,5 20,31 2,7 13,2 (/16 |0 0 16
Cu mg/kg MN1 ; 3,005 C [12,2 15 14,95 12 11,7 0,936 8 12 |4 0 16
Fe g/kg MN1 ‘,— 0,398 yes | 11,3 20 [11,75 11,38 11,36 0,9289 [8,2 (|16 |0 0 16
Hg pg/l H1 —\‘ -1,481 yes | 0,45 15 |04 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
pg/l H2 _\‘ -1,750 yes |0,16 25 10,125 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
ug/l H3 — -0,988 | yes |27 15 (2,5 2,684 [2,675 |0,2293 (8,6 ||21 |4 0 25
mg/kg M1 - -0,380 | yes [0,79 20 |0,76 0,795 ]0,7926 |0,05362 (6,8 |[19 |3 0 22
Mn mg/kg MN1 ; 3,183 yes [ 333 15 4125 [336 3336 [32,45 9,7 [[17 [0 0 17
Ni mg/kg MN1 ; 4,388 yes | 15,8 15 |21 16,06 15,87 2,344 14,7 [[17 |0 0 17
Pb mg/kg MN1 ‘F 0,140 yes | 10,7 20 [10,85 10,66 10,79 1,164 10,7 [[15 |O 1 16
Zn mg/kg MN1 —\‘ -1,221 yes 1917 10 |1800 1890 1919 105,1 55 [|16 1 0 17
Laboratory 13
Al ug/l A1l p— 0,476 yes |28 15 |29 28,15 27,96 2,128 76 |15 |4 2 21
ug/l A2 r 0,131 yes | 765 10 |770 752 7646 |51,78 |68 ||23 |2 0 25
pg/l A3 ‘,— 1,019 yes | 10,3 20 |11,35 10,25 10,34 1,084 10,4 ||7 3 3 13
pg/l A4 ‘r 0,046 yes |216 20 |217 217,5 215 21,45 10 26 1 0 27
pg/l A5 ‘r 0,076 yes | 132 20 |133 133 130,1 16,49 12,6 ||18 |3 0 21
ug/l ANG6 - -0,179 | yes |521 15 |514 520 517,2 32,35 |63 ||[17 |1 0 18
ug/l AY6 —_ -0,461 yes | 549 15 |530 559 555 3752 (6,8 ||[11 |1 0 12
mg/kg MN1 ‘,— 0,603 yes |6124 20 |6493 6311 6156 720,9 11,7 |13 1 0 14
As pg/l Al ‘r 0,041 yes |9,72 15 19,75 9,88 9,904 0,7848 [7,9 [|14 |4 3 21
pg/l A2 : 0,000 yes | 33,3 15 33,3 33,1 33,17 2,426 73 |21 2 0 23
pg/l A3 ‘r 0,076 yes | 3,31 20 3,335 3,325 3,295 0,262 79 ||9 2 2 13
pg/l A4 1‘ -0,072 yes | 1,66 25 |1,645 1,65 1,652 0,2741 |16,5 || 11 6 6 23
ug/l A5 - 0,235 yes |5,95 20 |6,09 6,025 |59 0,8417 [14,2 |11 |5 3 19
ug/l ANG6 _\‘ -0,529 yes | 126 15 |121 122,5 125,2 7,588 6,1 14 1 0 15
ug/l AY6 . -0,107 | yes |124 15 |123 123,8 (1235 (7,958 |64 (|15 |0 0 15
mg/kg MN1 \‘ -0,021 yes |4,76 20 |4,75 4,57 4,808 1,028 21,3 ||14 |0 0 14
mg/kg S1 —\‘ -0,366 yes | 12,3 20 |11,85 12,2 12,35 1,497 12,1 ||17 |0 0 17
B pg/l Al —\‘ -0,532 yes | 26,3 20 [24)9 27,35 26,22 3,119 11,8 |5 3 2 10
g/l A2 —_ 0,575 | yes |87 10 |84,5 84,4 83,12 |7,188 |86 |[[14 |1 1 16
ug/l A3 - 0,381 yes [10,5 20 |10,9 10,8 10,46 |0,9897 |95 ||4 3 2 9
ug/l A4 ‘,— 0,462 yes | 11,9 20 |12,45 12,2 11,76 2,512 21,3 |10 |0 5 15
pg/l A5 ‘r 0,100 yes | 267 15 |269 269 265,9 22,35 84 (|13 |0 0 13
pg/l ANG6 —\‘ -0,951 yes |61 20 |55,2 63,2 62,05 10,76 17,3 |19 1 1 11
pg/l AY6 : 3,803 yes |61 20 |84,2 58,9 61,49 20,77 33,7 ||7 0 1 8
mg/kg MN1 - -0,383 | yes |6,16 25 |5865 |6,145 |6,853 [4,468 |65,1 |6 0 1 7
Ba ug/l Al i -0,012 [ yes 84,1 10 [84,05 [83,6 84,12 [3,16 3.8 ]9 0 0 9
ug/l A2 _\‘ -0,657 yes |213 10 |206 215 2111 9,861 47 |13 |0 0 13
pg/l A3 ‘,— 0,278 yes | 28,8 15 29,4 29,4 28,82 1,79 6,2 |9 0 0 9
pg/l A4 ‘,- 0,223 yes | 8,36 15 |8,5 8,335 8,266 0,4707 |57 ||7 3 2 12
pg/l A5 ‘,— 0,423 yes | 5,04 15 |5,20 5,095 5,039 0,4885 |9,7 ||5 3 3 11
pg/l ANG6 ‘,- 0,228 yes | 11,7 15 11,9 11,9 11,64 0,8565 |7,4 ||8 1 1 10
Cd po/l A1l } 0,000 yes | 1,09 10 1,09 1,1 1,107 0,1124 [10,1 [|238 |2 2 27
g/l A2 —_ -0,448 | yes|13,4 10 |131 13,1 13,19 |0,6647 |5 25 |4 1 30
ug/l A3 " 0,158 yes | 0,38 20 |0,386 |0,38 0,3744 10,03039 |8,1 ||6 4 4 14
pg/l A4 1‘ -0,098 yes | 0,61 20 |0,604 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
pg/l A5 ‘r 0,169 yes | 3,94 15 3,99 3,99 3,911 0,2623 |6,7 (|20 |3 1 24
pg/l ANG6 ‘r 0,140 yes |9,5 15 19,60 9,4 9,333 0,4886 |52 (|15 |2 0 17
ug/l AY6 - 0,335 yes |9,55 15 (9,79 9,56 9,583 10,9035 (9,4 |15 |0 0 15
mag/kg MN1 —_ 0,772 | yes|1,36 20 (1,465 |14 1,338 |0,1849 (13,8 ||16 |1 0 17
mg/kg S1 — 0,721 yes 0,638 |25 |0,6955 |0,655 |0,636 |0,09954 156 (/19 |0 0 19
Co pg/l Al -\‘ -0,251 yes | 4,51 15 4,425 4,37 4,39 0,41 93 ||17 |0 0 17
pg/l A2 : 0,000 yes | 133 10 |133 134 134,1 6,115 46 |21 0 0 21
pg/l A3 1‘ -0,132 yes | 1,52 15 1,505 1,5 1,504 0,06841 |45 |6 3 2 11
ug/l A4 " 0,126 yes |9,51 15 (9,6 9,6 9,572 ]0,6636 |69 |17 |2 1 20
ug/l A5 - 0,198 yes [13,5 15 (13,7 13,65 13,36 |1,046 |7,8 |[17 |1 1 19
ug/l ANG6 - -0,303 | yes |132 10 |130 131 130,6 |7,825 |6 14 |0 0 14
pg/l AY6 —\‘ -0,448 yes | 134 10 |131 134 133,5 6,872 5,1 13 1 0 14
mg/kg MN1 ‘r 0,044 yes | 4,59 20 |4,61 4,64 4,58 0,6615 |14,4 ||8 2 2 12
mg/kg S1 ‘,— 0,342 yes |19 20 |19,65 19,65 18,94 2,478 13,0 |17 |O 0 17
Cr pg/l Al ‘,— 0,324 yes | 3,4 20 [3,51 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
ug/l A2 . -0,120 | yes |167 10 |166 170 168,8 6,353 [3,8 ||25 |3 0 28

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
SYKE - Interlaboratory comparison test 4/2007
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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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK| value |SD% led labs

ug/l A3 ,‘ -0,163 yes 1,23 25 11,205 1,26 1,225 10,2141 17,4 ||6 3 3 12

Laboratory 13

Cr pg/l A4 —_— -0,551 yes | 8,95 15 18,58 8,97 8,872 10,9045 [10,1[[21 [4 3 28
pg/l A5 1‘ -0,113 yes |11,8 15 |11,7 11,6 11,87 1,581 13,3 |22 |1 1 24

ug/l AN6 : 0,000 yes |112 10 |112 11,4 |1129 |5644 |5 19 |0 0 19

ug/l AY6 —\‘ -0,690 yes | 116 10 |112 115 1154 5935 |51 ||13 |1 0 14

mg/kg MN1 . -0,049 | yes |20,3 20 |20,2 20,5 20,31 |27 13,2 |16 |0 0 16

mg/kg S1 —\‘ -0,426 yes |64,5 20 (61,75 |62,85 |63,5 8,447 133 (|19 |1 0 20

Cu ug/l Al — 0,463 yes |4,64 20 [4,855 (4,695 [4,491 0,8305 [18,4 [|13 |6 5 24
ug/l A2 : 0,000 yes | 106 10 | 106 108 106,8 |5,027 |47 ||32 |2 0 34

g/l A3 | 0,028 yes | 1,42 25 |1,425 |1,405 (1,29 0,3362 |26,0 |8 0 4 12

g/l A4 p— 0,788 yes |52 20 |5,61 5,2 5,083 |0,6487 |12,7 ||15 |7 6 28

g/l A5 —_ 0,748 | yes|10,7 15 11,3 10,8 1059 [1,128 (106 |(18 |4 |3 |25

ug/l ANG6 ‘r 0,108 yes | 74 10 |74,4 74,4 74,36 4,634 |62 ||21 |0 0 21

pg/l AY6 _\‘ -0,831 yes |77 10 |73,8 77,85 78,2 6,716 |86 (|16 |0 0 16

mg/kg MN1 1‘ -0,055 yes [12,2 15 12,15 12 11,7 0,936 |8 12 |4 0 16

mg/kg St - 0,312 yes |40,6 15 |41,55 |41,15 |40,45 3,65 9 20 |0 0 20

Fe g/l A2 - -0,165 | yes[1333 10 [1322 1344 1339 [47,05 [35 [[34 |1 0 35
g/l A4 - -0,264 | yes|455 10 | 449 4515 4535 |26,38 |58 |28 |1 0 29

g/l A5 ' 0,067 yes | 199 15 |200 196 197 17,54 |89 |[25 |1 0 26

ug/l ANG6 -\‘ -0,266 yes | 828 10 |817 8353 8255 34,5 42 |22 |1 0 23

pg/l AY6 ‘r 0,139 yes | 863 10 |869 869 871,4 149,48 |57 ||15 |1 0 16

a/kg MN1 ‘,— 0,651 yes |11,3 20 12,04 |11,38 11,36 |0,9289 |82 ||16 |0 0 16

Hg g/l H1 —_— 0,593 yes [0,45 15 0,470 10,43 0,4167 [0,05865[14,0 [[20 [3 3 26
g/l H2 - -0,325 | yes|0,16 25 |0,1535 |0,1465 |0,1321 |0,04857 |36,7 ||19 |0 4 23

Mn ug/l A1l ' 0,089 yes | 7,46 15 7,51 7,47 7,544 10,9655 [12,7[[21 |2 1 24
pg/l A2 \‘ -0,025 yes | 801 10 |800 800 807,7 29,71 3,7 ||133 |0 0 33

pg/l A3 ‘,- 0,209 yes | 2,23 15 2,265 (2,255 2,31 0,5509 |23,8 ||8 3 2 13

pg/l A4 ‘r 0,074 yes | 53,9 15 |54,2 54,2 53,75 3,696 |6,9 ||30 |0 0 30

g/l A5 - 0,388 yes | 103 15 106 102 1035 |7,319 |71 |27 |1 0 28

g/l AN6 —_ -0,540 | yes|407 10 396 405 406,9 |18,48 |45 |21 |0 0 21

g/l AY6 —_ -0,629 | yes|413 10 | 400 412 4152 2729 |66 |[15 |0 0 15

mg/kg MN1 ‘F 0,180 yes | 333 15 |337,5 |336 333,6 |3245 (9,7 (|17 |0 0 17

mg/kg S1 ‘,— 0,356 yes | 898 15 922 887,5 |893,1 60,43 6,8 |[19 |1 0 20

Ni ug/l Al = 0,400 yes |10 15 [10,3 9,86 9,869 1,08 10,9 [[24 |1 1 26

g/l A2 - -0,222 | yes |180 10 |178 183 183,1 [10,44 |57 (|30 |0 0 30

g/l A3 — 1,531 yes | 3,31 15 13,69 3,35 3,211 |0,6046 |18,8 ||[11 |1 1 13

g/l A4 - 0,270 yes | 6,66 15 16,795 |6,65 6,66 0,6418 |96 |[16 |6 5 27

g/l A5 — 0,617 yes |9,94 15 |10,4 10 9,97 1,606 |16,1 |22 |1 1 24

pg/l ANG6 _\‘ -0,696 yes |115 10 |11 115 114 5,749 |5 19 |1 0 20

pg/l AY6 —\‘ -0,684 | yes 117 10 |113 116 116,1 6,788 |58 ||15 |1 0 16

mg/kg MN1 ‘,- 0,253 yes |15,8 15 |16,1 16,06 15,87 (2,344 |14,7 ||17 |0 0 17

mg/kg St — 0,585 yes |54,7 15 |57, 5425 |54,85 (7,229 |13,1 (/20 |0 0 20

Pb g/l Al - -0,306 | yes|[3,.27 15 [3,195 [3,155 [3,11 0,2647 [85 [[14 |7 5 26
ug/l A2 : 0,000 yes |113 10 | 113 116 1152 8,405 |73 |25 |1 1 27

pg/l A3 —\‘ -0,338 yes 1,33 20 1,285 1,295 1,319 10,1772 |13,4 |10 |1 2 13

pg/l A4 —\‘ -0,435 yes | 5,98 20 |5,72 5,85 5,937 10,6381 |10,7 (|17 |6 5 28

pg/l A5 1‘ -0,070 yes 9,55 15 19,50 9,45 9,669 10,9085 |94 ||14 |6 4 24

g/l AN6 —_— -0,825 | yes |63 10 60,4 62,78 (63,35 (4,887 |7,7 (|18 |0 0 18

g/l AY6 - -0,387 | yes |62 10 |60,8 63,2 62,79 |3,454 |55 |[13 |1 0 14

mag/kg MN1 | 0,000 | yes|10,7 20 |10,7 10,66 [10,79 |1,164 |10,7|[15 |0 1 16

mg/kg S1 ‘,— 0,443 yes | 22,6 20 |23,6 23,02 22,72 |2,667 |11,7 (|19 |1 0 20

Sb ug/l Al - 0,302 yes |9,72 15 19,94 9,265 [9,457 [0,5937 [6,3 ||7 3 1 11

pg/l A2 ‘r 0,128 yes | 94 10 |94,6 92,25 190,97 5,977 |66 |14 |2 0 16

g/l A3 - 0,332 yes | 3,31 20 |3,42 3,28 3,313 |0,3119 |94 ||5 2 1 8

g/l A4 —_— 1,099 | yes|9,1 20 |10,1 8,73 8,813 |1,462 [16519 |2 1 12

ug/l A5 ‘,_ 1,343 yes | 13,4 20 |152 13 13,43 2,539 18,8 ||8 2 1 11

g/l AN6 | 0,000 yes |48 15 48,0 46,4 46,98 2,937 (63 |[10 |1 0 11

pg/l AY6 ﬁ‘ -0,111 yes |48 15 47,6 47,5 48,02 (2,393 |5 9 1 0 10

mg/kg MN1 : yes 0,6615 0,845 |0,9655 |0,3468 |35,9 ||3 0 1 4

mg/kg MO1 ‘,— 0,665 yes 4,09 25 14,43 4,3 4,108 |0,935 |22,7 ||8 3 1 12

Se g/l Al — -0,900 | yes |2 15 [1,865 1,88 1,944 10,2537 [13,0 [[7 0 4 11
ug/l A2 ‘F 0,164 yes |73 10 |73,6 72,5 74,04 4,749 |64 ||17 |0 0 17

g/l A3 | 0,000 yes | 0,66 20 |0,66 0,646 |0,6602 |0,09433|14,2 (|5 2 2 9

pg/l A4 ‘,— 0,672 yes | 4,02 20 4,29 3,97 4,002 |0,4966 |12,4 |5 5 4 14

pg/l A5 ‘,_ 1,018 yes | 8,45 20 9,31 8,455 18,488 1,528 17,9 1|7 3 3 13

pg/l ANG6 ‘,— 1,043 yes |23 15 24,8 23,2 22,7 2,401 10,5 ||7 2 2 11

ug/l AY6 1 3,455 yes |22 15 27,7 21,75 |21,63 |2,742 12,6 |10 |1 0 11

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
mg/kg MN1 —[[2,845 C |0,97 25 1,315 0,95 0,8789 |0,1352 |15,3 ||4 1 1 6
Laboratory 13
Sn pg/l A2/S ‘,— 0,667 yes |15 10 |155 14,5 14,9 1,631 10,9 [|5 0 0 5
mag/kg MN1 } yes 4,08 3,95 3,835 (0366 |95 |[2 |0 [0 |2
mg/kg MO1 p— 0,985 yes | 6,55 20 |7,195 6,51 6,494 |0,7161 |11,0 ||7 1 1 9
Sr ug/l Al - -0,279 | yes[53,8 10 [53,05 [51,65 [52,61 [2,307 [44 |7 0 0 7
ug/l A2 - -0,187 | yes |107 10 |106 106 1059 2,377 |22 ||8 0 0 8
pg/l A3 1‘ -0,147 yes | 18,1 15 17,9 17,9 17,66 0,6931 |3,9 ||5 1 0 6
pg/l A4 ‘,— 0,300 yes |40 10 (40,6 39,8 39,58 1,56 39 |8 1 0 9
pg/l A5 —\‘ -1,513 yes |119 10 |110 119 116,7 6,305 54 ||7 1 0 8
g/l ANG ; 0,071 | yes |28 10 |27,9 28,3 2828 (1,177 |42 |6 |0 0 6
V] ug/l A2 — 1,293 yes 26,3 10 28,0 2555 [26,27 [1,536 [58 [[6 0 0 6
g/l A4 —_— 1,270 | yes|2,52 15 2,76 2,5 2519 (0,157 (62 ||7 |0 |0 |7
pg/l A5 ‘,— 1,650 yes | 6,06 15 16,81 6,08 6,059 0,5239 |86 ||7 0 0 7
pg/l ANG6 ‘,— 0,680 yes |50 10 |51,7 47,5 47,36 4,185 8,8 |5 0 0 5
pg/l AY6 —\‘ -0,755 yes |53 10 |51,0 52,6 52,95 2,004 3,8 |4 0 0 4
mg/kg MN1 | yes 2,21 1,96 1,995 |0,1902 |9,5 ||3 0 0 3
mg/kg MO1 — 0,530 yes [2,19 25 2,335 |2,165 |2,193 |0,3925 |17,8 ||5 0 0 5
\ ug/l Al - -0,127 | yes 6,31 15 16,25 6,035 [6,016 [0,3009 |5 7 4 2 13
ug/l A2 - -0,175 | yes |114 10 |113 1149 |113,8 |6,867 |6 18 |0 0 18
pg/l A3 ‘,- 0,223 yes | 2,09 15 2,125 21 2,069 0,1732 |84 ||5 3 2 10
pg/l A4 1‘ -0,145 yes | 8,26 15 8,17 8,075 8,231 1,232 14,9 |19 4 4 17
pg/l A5 ‘,— 0,779 yes | 15,4 15 16,3 15,6 15,37 2,073 13,4 || 11 2 2 15
ug/l ANG6 ,‘ -0,162 yes |74 10 |73/4 73,85 73,83 4,774 6,5 (|12 |0 0 12
ug/l AY6 " 0,135 yes |74 10 |74,5 76,35 7536 |6,17 82 ||[10 |0 0 10
mg/kg MN1 ‘,— 0,864 yes | 24,7 15 26,3 25 24,68 2,735 11,0 || 11 0 0 1
mg/kg S1 1‘ -0,049 yes |67,5 15 67,25 67,25 67,41 7,863 11,6 (|14 |0 0 14
Zn pg/l Al -\‘ -0,267 yes [ 13,1 20 [12,75 13,55 13,24 1,332 10,0 [[16 |4 1 21
pg/l A2 -\‘ -0,291 yes 412 10 |406 410 409,2 26,24 6,4 ||139 |0 0 39
ug/l A3 p— 1,328 yes |4,63 20 |5,245 |4,81 4,489 |1,123 |25,0 |(8 3 2 13
ug/l A4 . -0,113 | yes [29,6 15 (29,35 |29,85 (29,6 3,499 11,8 |27 |1 1 29
ug/l A5 —_— -0,778 | yes |53,1 15 [50,0 53 53,56 [4,756 |89 (|25 |1 0 26
pg/l ANG6 —\‘ -0,431 yes | 102 15 98,7 102 102,7 6,35 6,2 (|24 |0 0 24
pg/l AY6 ﬁ‘ -0,128 yes | 104 15 |1083 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MN1 \‘ -0,016 yes | 1917 10 |1916 1890 1919 105,1 55 [|16 1 0 17
mg/kg S1 - 0,206 yes | 162 15 [164,5 |164,1 163,9 9,145 |56 |[19 |2 0 21
Laboratory 14
Cd ug/l A2 ; 5,373 H [13,4 10 |17 13,1 13,19 0,6647 |5 25 |4 1 30
Cr pg/l A2 ‘,— 0,958 yes [ 167 10 |175 170 168,8 6,353 3,8 [[25 |3 0 28
pg/l AY6 —\‘ -1,207 yes |116 10 |109 115 115,4 5,935 5,1 13 1 0 14
Cu pg/l A2 ‘,— 0,943 yes | 106 10 [111 108 106,8 5,027 47 1132 |2 0 34
ug/l AY6 p— 1,299 yes |77 10 (82 77,85 78,2 6,716 |86 |16 |0 0 16
Fe ug/l A2 — 1,125 yes [ 1333 10 [1408 1344 1339 47,05 [35 [[34 1 0 35
ug/l AY6 — -0,811 yes | 863 10 |828 869 871,4 14948 |57 (|15 |1 0 16
Mn pg/l A2 -\‘ -0,250 yes | 801 10 |791 800 807,7 29,71 3,7 [|33 |0 0 33
pg/l A5 ‘,— 0,388 yes | 103 15 |106 102 103,5 7,319 71 27 1 0 28
pg/l AY6 1‘ -0,048 yes 413 10 |412 412 415,2 27,29 6,6 (|15 |0 0 15
Ni pg/l A2 —\‘ -0,333 yes [ 180 10 |177 183 183,1 10,44 57 |30 |0 0 30
ug/l AY6 ‘ 1,709 yes | 117 10 (127 116 116,1 6,788 58 [|15 1 0 16
Zn ug/l A2 — 0,631 yes [412 10 [425 410 409,2 [26,24 |64 [[39 [0 0 39
ug/l A5 p— |[2,486 yes | 53,1 15 |63 53 53,56 [4,756 |89 (|25 |1 0 26
pg/l AY6 ‘,— 1,923 yes | 104 15 |19 100 101,7 7,79 7,7 ||16 |2 0 18

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 15

Al pg/l Al _\‘ -0,952 yes |28 15 |26 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A2 ‘,— 0,510 yes | 765 10 |784,5 752 764,6 51,78 6,8 (|23 |2 0 25

pg/l A3 —\‘ -0,922 yes | 10,3 20 9,35 10,25 10,34 1,084 10,4 ||7 3 3 13

ug/l A4 ‘, 0,139 yes |216 20 |219 217,5 215 21,45 10 26 1 0 27

ug/l A5 _\‘ -0,833 yes | 132 20 121 133 130,1 16,49 12,6 ||18 |3 0 21

ug/l ANG6 . -0,051 yes | 521 15 |519 520 517,2 3235 |63 ||[17 |1 0 18

mg/kg MO1 ‘,_ 1,538 yes | 7800 20 |9000 7751 7847 1467 18,6 || 11 0 0 11

As pg/l Al ‘,— 0,329 yes |9,72 15 19,96 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
pg/l A2 ‘,— 0,561 yes | 33,3 15 34,7 33,1 33,17 2,426 73 |21 2 0 23

ug/l A3 | -0,060 | yes |3,31 20 |3,29 3,325 (3,295 0,262 |7,9 ||9 2 2 13

ug/l A4 ' 0,072 yes | 1,66 25 |1,675 |[1,65 1,652 10,2741 |16,5||11 |6 6 23

ug/l A5 | 0,034 yes |5,95 20 |5,97 6,025 |59 0,8417 [14,2 |11 |5 3 19

pg/l ANG6 ‘,- 0,212 yes | 126 15 |128 122,5 125,2 7,588 6,1 14 1 0 15

mg/kg MO1 ‘,— 0,885 yes | 4,86 20 |5,29 4.8 4,862 0,6334 [13,0 ||11 0 0 11

mg/kg S1 ‘,— 1,585 yes | 12,3 20 |14,25 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l Al —_— 0,551 yes 26,3 20 [27,75 127,35 [26,22 [3,119 [11,8][5 3 2 10
g/l A2 —_— 1,126 | yes |87 10 |91,9 84,4 83,12 |7,188 |86 |[[14 |1 1 16

ug/l A3 —_— -1,200 | yes [10,5 20 |9,24 10,8 10,46 10,9897 |95 ||4 3 2 9

ug/l A4 ‘,_ 1,176 yes | 11,9 20 |13,3 12,2 11,76 2,512 21,3 |10 |0 5 15

pg/l A5 ‘,— 0,499 yes | 267 15 |277 269 265,9 22,35 84 (|13 |0 0 13

pg/l ANG6 ‘,— 0,541 yes |61 20 |64,3 63,2 62,05 10,76 17,3 (|19 1 1 11

mg/kg MO1 —\‘ -1,613 yes | 8,06 25 16,435 7,95 8,139 1,407 17,2 |16 2 1 9

Ba ug/l Al ' 0,095 yes [84,1 10 [84,5 83,6 84,12 3,16 3.8 9 0 0 9
ug/l A2 _\‘ -1,315 yes |213 10 |199 215 211,1 9,861 47 |13 |0 0 13

ug/l A3 — 0,486 yes | 28,8 15 |29,85 [29,4 28,82 (1,79 6,2 |9 0 0 9

pg/l A4 -\‘ -0,311 yes | 8,36 15 8,165 8,335 8,266 0,4707 |57 ||7 3 2 12

pg/l A5 ‘,— 0,291 yes | 5,04 15 |5,15 5,095 5,039 0,4885 |9,7 ||5 3 3 11

pg/l ANG6 —\‘ -0,912 yes | 11,7 15 10,9 11,9 11,64 0,8565 |7,4 ||8 1 1 10

Cd ug/l Al [— -1,376 yes | 1,09 10 1,015 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
g/l A2 —_ 0,746 | yes|13,4 10 |12,9 13,1 13,19 |0,6647 |5 25 |4 1 30

ug/l A3 - -0,303 | yes |0,38 20 |0,3685 |0,38 0,3744 10,03039 |8,1 ||6 4 4 14

pg/l A4 —\‘ -0,877 yes | 0,61 20 |0,5565 |0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

pg/l A5 -\‘ -0,237 yes | 3,94 15 3,87 3,99 3,911 0,2623 |6,7 (|20 |3 1 24

pg/l ANG6 —\‘ -0,842 yes |9,5 15 18,90 9,4 9,333 0,4886 |52 (|15 |2 0 17

mg/kg MO1 - 0,280 yes [1,43 20 |1,47 1,4 1,436 |0,1234 (86 |10 |1 0 11

mg/kg S1 p— 0,922 yes 0,638 |25 |0,7115 |0,655 |0,636 |0,09954 156 |/19 |0 0 19

Co TGl AT —_ 0,650 | yes 4,51 15 14,29 437 2,39 0,41 93 |17 |0 0 17

ug/l A2 | 0,000 yes | 133 10 |133 134 134,1 6,115 |46 |21 |0 0 21

pg/l A3 ‘F 0,132 yes | 1,52 15 1,535 1,5 1,504 0,06841 |45 |6 3 2 11

pg/l A4 ‘r 0,175 yes | 9,51 15 19,635 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

pg/l A5 ‘r 0,198 yes | 13,5 15 |13,7 13,65 13,36 1,046 78 (|17 1 1 19

ug/l AN6 ,‘ -0,151 yes | 132 10 |131 131 130,6 7,825 6 14 |0 0 14

mg/kg MO1 ‘,_ 1,364 yes | 4,84 20 |55 4.8 4,769 0,4822 |10,1 ||9 2 0 1

mg/kg S1 ‘,— 1,816 yes |19 20 |22,45 19,65 18,94 2,478 13,0 (|17 |0 0 17

Cr pg/l Al _\‘ -0,721 yes | 3,4 20 [3,155 3,3 3,459 0,5089 [14,7 [|19 |4 3 26

pg/l A2 ﬁ‘ -0,120 yes | 167 10 |166 170 168,8 6,353 3,8 [|25 |3 0 28

pg/l A3 —\‘ -1,301 yes | 1,23 25 11,03 1,26 1,225 0,2141 |17,4 ||6 3 3 12

g/l A4 —_ 0,931 | yes|8,95 15 18,325 |8,97 8,872 |0,9045 [10,1 (|21 |4 |3 |28

ug/l A5 —\‘ -0,904 yes | 11,8 15 11,0 11,6 11,87 1,581 13,3 |22 1 1 24

ug/l AN6 _\‘ -0,357 yes |112 10 |110 1114 112,9 5,644 5 19 |0 0 19

mg/kg MO1 ‘,— 0,833 yes | 21,6 20 |234 21,9 21,89 2,78 12,6 || 11 0 0 11

mg/kg S1 ‘,_ 1,628 yes |64,5 20 |75 62,85 63,5 8,447 13,3 |19 1 0 20

Cu pg/l Al ‘r 0,172 yes | 4,64 20 [4,72 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
ug/l A2 - 0,189 yes | 106 10 [107 108 106,8 |5,027 [4,7 ||32 |2 0 34

ug/l A3 - -0,282 | yes |[1,42 25 1,37 1,405 1,29 0,3362 |26,0 ||8 0 4 12

ug/l A4 —_— -0,760 | yes |52 20 4,805 |52 5,083 |0,6487 |12,7 ||[15 |7 6 28

g/l A5 —_ 0,748 | yes|10,7 15 11,3 10,8 1059 [1,128 (106 |18 |4 |3 |25

pg/l ANG6 —\‘ -0,324 yes |74 10 72,8 74,4 74,36 4,634 6,2 |21 0 0 21

mg/kg MO1 ‘r 0,054 yes | 12,4 15 12,45 12,5 12,4 1,016 82 |11 0 0 11

mg/kg S1 ‘,— 1,149 yes | 40,6 15 441 41,15 40,45 3,65 9 20 |0 0 20

Fe ug/l A2 — 0,555 yes [ 1333 10 [1370 1344 1339 47,05 [35 [[34 1 0 35

g/l A4 ! -0,022 | yes|455 10 |454,5 |4515 |4535 (26,38 |58 |[28 |1 0 |29

ug/l A5 — 0,670 yes | 199 15 |209 196 197 17,54 |89 |25 |1 0 26

pg/l ANG6 ‘,_ 0,942 yes | 828 10 |867 835,3 825,5 34,5 42 |22 1 0 23

g/kg MO1 ‘,_ 1,856 yes | 13,2 20 |15,65 13,63 13,18 2,045 15,5|/10 |0 0 10

Hg mg/kg M1 } 0,006 yes | 0,79 20 [0,7905 [0,795 0,7926 [0,05362 (6,8 [|19 |3 0 22
mg/kg S1 — 0,483 yes |0,073 |40 |0,08005 |0,07 0,07425 |0,02787 | 37,5 ||[12 |1 1 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 +1 +2 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Mn ug/l A1l — -0,626 yes | 7,46 15 7,11 7,47 7,544 0,9655 [12,7 ||21 2 1 24
Laboratory 15
Mn pg/l A2 1‘ -0,050 yes | 801 10 |799 800 807,7 29,71 3,7 [|33 |0 0 33
pg/l A3 ‘r 0,090 yes | 2,23 15 |2,245 2,255 2,31 0,5509 |23,8 ||8 3 2 13
ug/l A4 ' 0,087 yes |53,9 15 |54,25 |54,2 53,75 3,696 |69 ||30 |0 0 30
g/l A5 " 0,129 | yes|103 15 |104 102 1035 |7,319 |71 ||27 |1 0 |28
ug/l ANG6 —_ -0,442 | yes |407 10 |398 405 406,9 |18,48 |45 |[21 |0 0 21
mg/kg MO1 ‘,_ 2,660 yes | 406 15 487 418 407,7 82,73 20,2 || 11 0 0 11
mg/kg S1 ‘,— 1,811 yes | 898 15 1020 887,5 893,1 60,43 6,8 (|19 1 0 20
Ni pg/l Al —\‘ -0,540 yes |10 15 19,595 9,86 9,869 1,08 10,9 |24 1 1 26
ug/l A2 - 0,333 yes | 180 10 |183 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A3 p— 1,188 yes | 3,31 15 |3,605 [3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l A4 | 0,020 yes | 6,66 15 |6,67 6,65 6,66 0,6418 |96 ||16 |6 5 27
pg/l A5 ‘,— 0,885 yes | 9,94 15 (10,6 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 —\‘ -0,522 yes |115 10 |112 115 114 5,749 5 19 1 0 20
mg/kg MO1 ‘,— 1,019 yes | 15,7 15 16,9 15,9 15,83 1,48 93 |11 0 0 11
mg/kg S1 — |[2,377 yes | 54,7 15 |64,45 |54,25 |54,85 |7,229 |[13,1]|20 |0 0 20
Pb ug/l Al - -0,224 | yes 3,27 15 3,215 [3,155 [3,11 0,2647 (85 [[14 [7 5 26
g/l A2 —_ 0,885 | yes|113 10 |108 116 1152 [8,405 (7,3 ||25 |1 1 27
g/l A3 - 0,188 | yes|1,33 20 (1,305 [1,295 |1,319 |0,1772 |13,4 |[10 |1 2 13
pg/l A4 _\‘ -0,786 yes | 5,98 20 |5,51 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 —\‘ -0,656 yes | 9,55 15 19,08 9,45 9,669 0,9085 (9,4 |14 |6 4 24
pg/l ANG6 —\‘ -1,175 yes |63 10 59,3 62,78 63,35 4,887 7,7 ||18 |0 0 18
mg/kg MO1 - -0,319 | yes [10,2 20 |9,875 [9,92 10,27 (1,384 13,4 (|10 |1 0 11
mg/kg S1 ‘,— 1,438 yes | 22,6 20 |25,85 23,02 22,72 2,667 11,7 |19 1 0 20
Sb ug/l Al - -0,117 [ yes 9,72 15 19,635 [9,265 9,457 [0,5937 6,3 |7 3 1 11
pg/l A2 _\‘ -2,532 yes |94 10 82,1 92,25 90,97 5,977 6,6 (|14 |2 0 16
pg/l A3 ‘,— 0,378 yes | 3,31 20 |3,435 3,28 3,313 0,3119 |94 ||5 2 1 8
pg/l A4 _\‘ -2,742 yes | 9,1 20 |6,605 8,73 8,813 1,462 16,5 (|19 2 1 12
g/l A5 —_— 2,388 | yes|13,4 20 [10,2 13 1343 [2,539 |[188 (/8 |2 1 11
ug/l ANG6 — -0,806 | yes |48 15 |45,1 46,4 46,98 |2,937 |6,3 |[10 |1 0 11
mg/kg MO1 - 0,235 yes [4,09 25 4,21 4,3 4,108 |0,935 22,7 |8 3 1 12
Se pg/l Al _\‘ -0,967 yes |2 15 1,855 1,88 1,944 0,2537 [13,0 ||7 0 4 11
pg/l A2 ‘,_ 2,247 yes |73 10 |81,2 72,5 74,04 4,749 6,4 (|17 |0 0 17
pg/l A3 —\‘ -1,189 yes | 0,66 20 |0,5815 |0,646 0,6602 |0,09433 14,2 ||5 2 2 9
ug/l A4 - -0,323 | yes 4,02 20 |3,89 3,97 4,002 |0,4966 |124 |5 5 4 14
ug/l A5 p— 0,852 yes 8,45 20 |9,17 8,455 18,488 1,528 17,9 ||7 3 3 13
ug/l ANG6 ‘, 0,116 yes |23 15 23,2 23,2 22,7 2,401 10,5 (|7 2 2 1
mg/kg MO1 — 0,618 yes [1,1 25 1,185 |[1,11 1,095 |0,2614 |23,8 ||5 0 3 8
Sn pg/l A2/S _\‘ -0,933 yes |15 10 |143 14,5 14,9 1,631 10,9 ||5 0 0 5
mg/kg MO1 1‘ -0,061 yes | 6,55 20 |6,51 6,51 6,494 0,7161 |11,0 ||7 1 1 9
Sr pg/l Al —\‘ -0,874 yes | 53,8 10 |51,45 51,65 52,61 2,307 44 1|7 0 0 7
ug/l A2 - -0,187 | yes |107 10 |106 106 1059 2,377 |22 ||8 0 0 8
ug/l A3 - -0,368 | yes [18,1 15 (17,6 17,9 17,66 |0,6931 |39 |5 1 0 6
ug/l A4 | 0,025 yes |40 10 |40,05 (39,8 39,58 |1,56 39 |8 1 0 9
pg/l A5 —\‘ -0,336 yes |119 10 (117 119 116,7 6,305 54 ||7 1 0 8
pg/l ANG6 ‘F 0,143 yes |28 10 (28,2 28,3 28,28 1,177 42 |6 0 0 6
U pg/l A2 —\‘ -0,532 yes | 26,3 10 |25,6 25,55 26,27 1,536 58 ||6 0 0 6
ug/l A4 —_— -0,820 | yes [2,52 15 (2,365 [2,5 2,519 |0,157 |6,2 ||7 0 0 7
ug/l A5 — -0,924 | yes |6,06 15 |5,64 6,08 6,059 |0,5239 |86 ||7 0 0 7
ug/l AN6 —_— -1,840 | yes |50 10 (454 47,5 47,36 |4,185 |88 ||5 0 0 5
mg/kg MO1 W‘ -0,091 yes |2,19 25 12,165 2,165 2,193 0,3925 |17,8 ||5 0 0 5
Vv pg/l Al _\‘ -0,740 yes | 6,31 15 5,96 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A2 1‘ -0,175 yes | 114 10 |113 114,9 113,8 6,867 6 18 |0 0 18
ug/l A3 \ -0,064 | yes [2,09 15 (2,08 2,1 2,069 |0,1732 |84 ||5 3 2 10
ug/l A4 - -0,396 | yes [8,26 15 |[8,015 |8,075 |8,231 1,232 14,9 ||9 4 4 17
g/l A5 —_ 0,519 | yes|15,4 15 |14,8 15,6 1537 [2,073 [134||11 |2 |2 15
g/l ANG ' 0,081 yes | 74 10 |74,3 73,85 |73,83 |4,774 |65 |[12 |0 0 12
mg/kg MO1 ‘,_ 2,061 yes | 30,4 15 |35,1 31,8 30,67 4,604 15,0 || 11 0 0 11
mg/kg S1 ‘,— 2,835 yes |67,5 15 81,85 67,25 67,41 7,863 11,6 (|14 |0 0 14
Zn pg/l Al ‘,— 0,496 yes [ 13,1 20 [18,75 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A2 : 0,097 yes [412 10 |414 410 409,2 |26,24 |64 |[39 |0 0 39
ug/l A3 - 0,324 yes |4,63 20 4,78 4,81 4,489 |1,123 |25,0 (|8 3 2 13
ug/l A4 - 0,248 yes | 29,6 15 |30,15 29,85 29,6 3,499 |11,8 |27 |1 1 29
pg/l A5 ‘F 0,126 yes | 53,1 15 |53,6 53 583,56 4,756 8,9 |[|25 1 0 26
pg/l ANG6 ﬁ‘ -0,131 yes | 102 15 |101 102 102,7 6,35 6,2 (|24 |0 0 24
mg/kg MO1 ‘,— 1,077 yes | 1912 10 (2015 1893 1914 102,7 54 |11 0 0 11
mg/kg S1 ‘,— 1,111 yes | 162 15 |1755 164,1 163,9 9,145 56 (|19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 16
Cd pg/l Al — -1,560 yes | 1,09 10 1,005 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 —\‘ -3,134 yes | 13,4 10 (11,3 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A4 —\‘ -0,426 yes | 0,61 20 |0,584 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
Cu ug/l Al ' 0,075 yes [4,64 20 [4,675 [4,695 [4,491 10,8305 [18,4|[13 |6 5 24
ug/l A2 —_— -0,943 | yes |106 10 |101 108 106,8 |5,027 [4,7 ||32 |2 0 34
ug/l A4 ' 0,087 yes |5,2 20 |5,245 |52 5,083 |0,6487 12,7 ||[15 |7 6 28
Hg pg/l H1 p— 0,770 yes | 0,45 15 10,476 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
pg/l H2 1‘ -0,050 yes |0,16 25 10,159 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
pg/l H3 ‘,— 1,778 yes |2,7 15 3,06 2,684 2,675 0,2293 (8,6 ||21 4 0 25
Mn ug/l A1l [— 1,010 yes | 7,46 15 8,025 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A2 — 0,674 yes | 801 10 |828 800 807,7 129,71 |37 |33 |0 0 33
ug/l A4 - -0,309 | yes|53,9 15 |52,65 |54,2 53,75 3,696 |69 [[30 |0 0 30
N g/kg M2 ; 79,660 H 139,5 15 |275,5 39,8 40,17 2,52 6,3 ||11 2 0 13
P g/kg M2 - 0,296 yes |22,5 15 23,0 22,8 22,7 2,891 12,7 ][13 |0 0 13
pH M2 —_ -0,406 yes | 6,36 3,1 6,32 6,4 6,358 0,1121 [1,8 [|13 |0 0 13
S o/kg M2 — 0,976 yes [4,1 30 [4,7 3,61 3,377 [0,9865 [29,2[8 0 0 8
TOC a/kg M2 - 0,206 yes |272 10 |274,8 272,9 2717 7,986 29 |4 0 0 4
Laboratory 17
Cu pg/l A2 — 0,566 yes [ 106 10 |109 108 106,8 5,027 47 1132 |2 0 34
pg/l A4 : H |52 20 |<20 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
pg/l A5 : H 10,7 15 |<20 10,8 10,59 1,128 10,6 ||18 |4 3 25
ug/l AN6 ‘,— 1,432 yes |74 10 79,3 74,4 74,36 4,634 6,2 |21 0 0 21
ug/l AY6 p— 1,688 yes |77 10 (83,5 77,85 78,2 6,716 |86 ||16 |0 0 16
Fe ug/l A2 —_— -0,945 | yes [1333 10 [1270 1344 1339 47,05 [35 |34 |1 0 35
pg/l A4 ‘,— 1,824 yes | 455 10 |496,5 451,5 453,5 26,38 58 ||28 |1 0 29
pg/l A5 ‘,— 0,804 yes | 199 15 |211 196 197 17,54 89 ||125 |1 0 26
pg/l ANG6 ‘,— 0,821 yes | 828 10 |862 835,3 825,5 34,5 42 122 |1 0 23
pg/l AY6 ‘,— 1,020 yes | 863 10 |907 869 871,4 49,48 57 |15 |1 0 16
Mn ug/l A2 — 1,473 yes 801 10 [860 800 807,7 129,71 [3,7 [[33 [0 0 33
ug/l A4 p— 0,990 yes | 53,9 15 |57,9 54,2 53,75 3,696 |69 [[30 |0 0 30
pg/l A5 ‘,— 1,812 yes | 103 15 (117 102 103,5 7,319 71 27 |1 0 28
pg/l ANG6 ‘,— 1,916 yes | 407 10 |446 405 406,9 18,48 45 |21 0 0 21
pg/l AY6 ‘,— 1,453 yes 413 10 |443 412 415,2 27,29 6,6 (|15 |0 0 15
Zn pg/l A2 p— 1,117 yes 412 10 435 410 409,2 26,24 6,4 |39 [0 0 39
pg/! A4 — 0,540 yes | 29,6 15 (30,8 29,85 (29,6 3,499 |11,8 |27 |1 1 29
ug/l A5 — 0,728 yes | 53,1 15 |56,0 53 53,56 |4,756 |89 ||25 |1 0 26
pg/l ANG6 ‘,— 0,654 yes | 102 15 107 102 102,7 6,35 6,2 (|24 |0 0 24
pg/l AY6 ‘F 0,128 yes | 104 15 |105 100 101,7 7,79 7,7 ||16 |2 0 18
Laboratory 18
Al pg/l Al - 0,309 yes |28 15 28,65 28,15 27,96 2,128 76 ||15 |4 2 21
g/l A2 —_ -0,627 | yes|765 10 |741 752 7646 |51,78 |68 |23 |2 0 |25
ug/l A3 p— 1,262 yes [10,3 20 |11,6 10,25 (10,34 |1,084 104 ||7 3 3 13
pg/l A4 ‘,— 0,486 yes |216 20 |226,5 217,5 215 21,45 10 26 |1 0 27
pg/l A5 ‘,— 1,212 yes | 132 20 |148 133 130,1 16,49 12,6 ||18 |3 0 21
pg/l ANG6 —\‘ -1,280 yes | 521 15 |471 520 517,2 32,35 6,3 (|17 |1 0 18
mg/kg MN1 ‘,— 0,692 yes |6124 20 |6548 6311 6156 720,9 11,7 ||13 |1 0 14
As ug/l Al - -0,206 | yes[9,72 15 19,57 9,88 9,904 [0,7848 [7,9 [[14 |4 3 21
pg/! A2 —_ -0,561 yes | 33,3 15 (31,9 33,1 33,17 |24426 |7,3 ||21 |2 0 23
pg/! A3 - -0,362 | yes|3,31 20 |3,19 3,325 (3,295 0,262 |7,9 ||9 2 2 13
pg/l A4 ‘,— 0,723 yes | 1,66 25 1,81 1,65 1,652 0,2741 |16,5 || 11 6 6 23
pg/l A5 ‘,— 1,176 yes | 5,95 20 |6,65 6,025 5,9 0,8417 14,2 || 11 5 3 19
pg/l ANG6 ‘,— 1,376 yes | 126 15 |139 122,5 125,2 7,588 6,1 14 |1 0 15
mg/kg MN1 ‘,— 0,966 yes |4,76 20 |5,22 4,57 4,808 1,028 21,3||14 |0 0 14
mg/kg S1 ‘, 0,122 yes | 12,3 20 |12,45 12,2 12,35 1,497 12,1 ||17 |0 0 17
Cd po/l A1 e 1,835 yes [ 1,09 10 1,19 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
ug/l A2 p— 0,746 yes |13,4 10 (13,9 13,1 13,19 10,6647 |5 25 |4 1 30
pg/l A3 ‘,— 0,750 yes | 0,38 20 |0,4085 |0,38 0,3744 |0,03039 |8,1 6 4 4 14
pg/l A4 ‘,— 0,271 yes | 0,61 20 |0,6265 |0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
pg/l A5 ‘,— 0,372 yes | 3,94 15 4,05 3,99 3,911 0,2623 [6,7 (|20 |3 1 24
ug/l ANG6 — 0,421 yes |9,5 15 (9,80 9,4 9,333 04886 |52 |[15 |2 0 17
mg/kg MN1 — -0,985 | yes |[1,36 20 |1,226 |14 1,338 |0,1849 |13,8 (|16 |1 0 17
mg/kg S1 - 0,213 yes 0,638 |25 |0,655 |0,655 [0,636 |0,09954|15,6 (/19 |0 0 19
Co pg/l Al — -2,779 yes | 4,51 15 3,57 4,37 4,39 0,41 93 ||17 |0 0 17
pg/l A2 ‘,— 0,451 yes | 133 10 |136 134 134,1 6,115 46 |21 0 0 21
pg/l A3 ‘,— 0,482 yes | 1,52 15 1,575 1,5 1,504 0,06841 |45 |6 3 2 11
ug/l A4 —_ -0,442 | yes |9,51 15 (9,195 |9,6 9,572 ]0,6636 |69 |17 |2 1 20

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l A5 — 0,751 yes [13,5 15 (14,26 |13,65 |13,36 |1,046 |7,8 |[17 |1 1 19
Laboratory 18
Co pg/l ANG6 ‘,— 0,909 yes [132 10 |138 131 130,6 7,825 6 14 |0 0 14
mg/kg MN1 _\‘ -1,645 yes | 4,59 20 3,835 4,64 4,58 0,6615 |14,4 ||8 2 2 12
mg/kg S1 —_— -2,053 | yes |19 20 |15,1 19,65 (18,94 |2,478 |13,0 (/17 |0 0 17
Cr ug/l Al — -0,985 [ yes[34 20 [3,065 3,3 3,459 [0,5089 [14,7][19 [4 3 26
ug/l A2 p— 1,557 yes | 167 10 |180 170 168,8 6,353 [3,8 ||25 |3 0 28
pg/l A3 ‘F 0,163 yes | 1,23 25 1,255 1,26 1,225 0,2141 |17,4 ||6 3 3 12
pg/l A4 —\‘ -1,259 yes | 8,95 15 8,105 8,97 8,872 0,9045 |10,1 ||21 4 3 28
pg/l A5 ‘,— 0,339 yes | 11,8 15 121 11,6 11,87 1,581 13,3 ||22 1 1 24
ug/l AN6 ‘,— 1,429 yes 112 10 |120 1114 112,9 5,644 5 19 |0 0 19
mag/kg MN1 —_— 1,404 | yes|20,3 20 [23,15 |205 2031 |27 13,2 (|16 |0 0 16
mg/kg S1 ' 0,070 yes |64,5 20 |64,95 (62,85 [63,5 8,447 13,3 (|19 |1 0 20
Cu pg/l Al _\‘ -1,907 yes | 4,64 20 [3,755 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A2 —\‘ -1,132 yes | 106 10 |100 108 106,8 5,027 47 1132 |2 0 34
pg/l A3 —\‘ -3,854 yes | 1,42 25 10,736 1,405 1,29 0,3362 |26,0 ||8 0 4 12
ug/l A4 ! -0,029 | yes |5,2 20 |5,185 |52 5,083 |0,6487 |12,7 ||[15 |7 6 28
ug/l A5 —_— -3,389 | yes 10,7 15 |7,98 10,8 10,59 |1,128 |10,6 ||18 |4 3 25
ug/l ANG6 ‘,. 0,243 yes |74 10 (74,9 74,4 74,36 4,634 6,2 |21 0 0 21
mg/kg MN1 _\‘ -0,273 yes | 12,2 15 11,95 12 11,7 0,936 8 12 |4 0 16
mg/kg S1 —\‘ -0,788 yes | 40,6 15 38,2 41,15 40,45 3,65 9 20 |0 0 20
Fe pg/l A2 —\‘ -0,540 yes | 1333 10 |1297 1344 1339 47,05 3,5 [[34 1 0 35
pg/l A4 —\‘ -0,571 yes | 455 10 |442 451,5 453,5 26,38 58 [|28 1 0 29
ug/l A5 —_ -0,469 | yes|199 15 192 196 197 17,54 |89 |25 |1 0 26
ug/l ANG6 | 0,024 yes | 828 10 |829 835,3 8255 34,5 42 |22 |1 0 23
g/kg MN1 | 0,031 yes [11,3 20 |11,34 |11,38 |11,36 |0,9289 |82 |16 (0O 0 16
Mn pg/l Al ‘,— 2,752 yes | 7,46 15 |9 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 1‘ -0,150 yes | 801 10 |795 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A3 —\‘ -1,375 yes | 2,23 15 |2 2,255 2,31 0,5509 |23,8 ||8 3 2 13
ug/l A4 - 0,272 yes |53,9 15 |55 54,2 53,75 3,696 |69 (|30 |0 0 30
ug/l A5 - 0,259 yes | 103 15 |105 102 1035 7,319 |71 ||27 |1 0 28
ug/l ANG6 p— 0,786 yes | 407 10 |423 405 406,9 |18,48 |45 |[21 |0 0 21
mg/kg MN1 1‘ -0,060 yes | 333 15 |331,5 336 333,6 32,45 9,7 ||17 |0 0 17
mg/kg S1 -\‘ -0,230 yes | 898 15 |882,5 887,5 893,1 60,43 6,8 (|19 1 0 20
N g/kg M2 —\‘ -0,878 yes |39,5 15 36,9 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni ug/l Al — 0,933 yes [10 15 110,7 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 — 0,778 yes | 180 10 |187 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A3 —_ -0,584 | yes |3,31 15 3,165 [3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l A4 —_— -1,161 yes | 6,66 15 (6,08 6,65 6,66 0,6418 |96 ||16 |6 5 27
pg/l A5 ‘r 0,054 yes | 9,94 15 19,98 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 —\‘ -0,348 yes |115 10 |113 115 114 5,749 5 19 1 0 20
mg/kg MN1 1‘ -0,127 yes | 15,8 15 15,65 16,06 15,87 2,344 14,7 ||117 |0 0 17
mg/kg S1 - 0,244 yes | 54,7 15 |[55,7 5425 |54,85 |7,229 ([13,1]|20 |0 0 20
P a/kg M2 [— 0,652 yes | 22,5 15 23,6 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l Al — 1,019 yes | 3,27 15 3,52 3,155  [3,11 0,2647 [8,5 [[14 [7 5 26
pg/l A2 ‘,— 1,062 yes |113 10 119 116 115,2 8,405 7.3 ||25 1 1 27
pg/l A3 ‘,— 2,218 yes | 1,33 20 |1,625 1,295 1,319 0,1772 |13,4 ||10 1 2 13
pg/l A4 -\‘ -0,209 yes | 5,98 20 |5,855 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
ug/l A5 —_— -0,656 | yes |9,55 15 (9,08 9,45 9,669 |0,9085 (9,4 |14 |6 4 24
ug/l ANG6 - -0,413 | yes |63 10 |[61,7 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
mg/kg MN1 —_— -0,855 | yes [10,7 20 |9,785 |10,66 |10,79 |1,164 |10,7 ||[15 |0 1 16
mg/kg S1 ‘r 0,044 yes | 22,6 20 |22,7 23,02 22,72 2,667 11,7 1|19 1 0 20
pH M2 ‘,— 1,724 yes | 6,36 3,1 6,53 6,4 6,358 0,1121 [1,8 [|13 |0 0 13
Zn pg/l Al —\‘ -0,840 yes [ 13,1 20 |12 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A2 —_— -0,777 | yes |412 10 |396 410 409,2 |26,24 |64 |[39 |0 0 39
ug/l A3 —_— -3,521 C |4,63 20 |3 4,81 4,489 |1,123 |25,0 (|8 3 2 13
ug/l A4 _\‘ -1,171 yes | 29,6 15 |27 29,85 29,6 3,499 11,8 ||27 1 1 29
ug/l A5 - -0,276 | yes |53,1 15 |52 53 53,56 [4,756 |89 (|25 |1 0 26
pg/l ANG6 —\‘ -0,523 yes | 102 15 |98 102 102,7 6,35 6,2 (|24 |0 0 24
mg/kg MN1 ‘,— 0,297 yes | 1917 10 |1946 1890 1919 105,1 55 [|16 1 0 17
mg/kg S1 —\‘ -0,823 yes | 162 15 |152 164,1 163,9 9,145 56 (|19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 19

Al pg/l Al ﬁ‘ -0,119 yes |28 15 27,75 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A2 —\‘ -1,020 yes | 765 10 |726 752 764,6 51,78 6,8 (|23 |2 0 25

pg/l A3 : H 10,3 20 |<20 10,25 10,34 1,084 10,4 ||7 3 3 13

ug/l A4 \‘ -0,023 yes |216 20 |2155 217,5 215 21,45 10 26 1 0 27

ug/l A5 ' 0,076 yes | 132 20 |133 133 130,1 16,49 (12,6 [|[18 |3 0 21

ug/l ANG6 ' 0,077 yes | 521 15 |524 520 517,2 3235 |63 ||[17 |1 0 18

pg/l AY6 ‘,— 0,316 yes | 549 15 |562 559 555 37,52 6,8 |11 1 0 12

mg/kg MN1 —\‘ -1,239 yes |6124 20 |5365 6311 6156 720,9 11,7 |13 1 0 14

As pg/l Al ‘,— 2,305 yes |9,72 15 |11,4 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
ug/l A2 1 3,604 H [33,3 15 (42,3 33,1 33,17 |24426 |7,3 ||21 |2 0 23

ug/l A3 p— 1,088 yes | 3,31 20 |3,67 3,325 (3,295 0,262 |7,9 ||9 2 2 13

ug/l A4 p— 1,566 yes |1,66 25 1,985 |[1,65 1,652 10,2741 |16,5||11 |6 6 23

pg/l A5 ‘,_ 2,118 yes | 5,95 20 (7,21 6,025 5,9 0,8417 14,2 || 11 5 3 19

pg/l ANG6 1‘ -0,106 yes | 126 15 |125 122,5 125,2 7,588 6,1 14 1 0 15

pg/l AY6 ‘,— 0,860 yes | 124 15 |132 123,8 123,5 7,958 6,4 (|15 |0 0 15

mg/kg MN1 _\‘ -0,452 yes |4,76 20 |4,545 4,57 4,808 1,028 21,3 |14 |0 0 14

mg/kg S1 ‘,— 1,748 yes | 12,3 20 |14,45 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l Al ; H 26,3 20 [<100 27,35 [26,22 [3,119 [11,8][5 3 2 10
ug/l A2 : H |87 10 |<100 84,4 83,12 7,188 8,6 [[14 1 1 16

pg/l A3 : H 10,5 20 |<100 10,8 10,46 0,9897 |95 |4 3 2 9

pg/l A4 : 11,9 20 |<100 12,2 11,76 2,512 21,3 ||10 |0 5 15

pg/l A5 -\‘ -0,300 yes | 267 15 |261 269 265,9 22,35 84 (|13 |0 0 13

g/l ANG } H |61 20 |<100 |63,2 62,05 |10,76 [17,3 |9 1 1 11

ug/l AY6 | 61 20 |<100 58,9 61,49 20,77 |33,7 ||7 0 1 8

mg/kg MN1 | 6,16 25 | <40 6,145 6,853 4,468 |65,1 |6 0 1 7

Ba pg/l Al ‘,— 0,785 yes | 84,1 10 |87,4 83,6 84,12 3,16 3,8 |9 0 0 9
pg/l A2 ‘,— 0,469 yes |213 10 |218 215 2111 9,861 4,7 |13 |0 0 13

pg/l A3 ‘,— 0,509 yes | 28,8 15 29,9 29,4 28,82 1,79 6,2 |9 0 0 9

ug/l A4 | H [8,36 15 |<10 8,335 8,266 |0,4707 |57 ||7 3 2 12

ug/l A5 | H [5,04 15 |<10 5,095 |5,039 |0,4885 |9,7 ||5 3 3 11

ug/l AN6 .\‘ -0,228 yes | 11,7 15 (115 11,9 11,64 0,8565 |7.4 ||8 1 1 10

pg/l AY6 : H 12,8 15 |<50 12,9 12,7 1,573 12,3 (|6 1 1 8

Cd pg/l Al ‘,— 0,642 yes | 1,09 10 |1,125 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 : 0,000 yes | 13,4 10 |13/4 13,1 13,19 0,6647 |5 25 |4 1 30

ug/l A3 — 0,526 yes | 0,38 20 |04 0,38 0,3744 |0,03039 |8,1 ||6 4 4 14

ug/l A4 — 0,738 yes | 0,61 20 |0,655 |06 0,6039 |0,08012|13,2 ||[18 |6 5 29

ug/l A5 : 0,102 yes 3,94 15 (3,97 3,99 3,911 0,2623 [6,7 ||20 |3 1 24

ug/l ANG6 —_— -1,277 | yes 9,5 15 (8,59 9,4 9,333 |0,4886 |52 |[15 |2 0 17

pg/l AY6 _\‘ -2,569 yes | 9,55 15 7,71 9,56 9,583 0,9035 (9,4 (|15 |0 0 15

mg/kg MN1 _\‘ -1,765 yes | 1,36 20 |1,12 1,4 1,338 0,1849 [13,8 ||16 1 0 17

mg/kg S1 _\‘ -2,734 yes | 0,638 25 0,42 0,655 0,636 0,09954 |15,6 (|19 |0 0 19

Co ug/l Al — -1,197 [ yes[4,51 15 14,105 [4,37 4,39 0,41 9,3 |[17 |0 0 17

ug/l A2 ‘,— 0,752 yes | 133 10 |138 134 1341 6,115 46 |21 0 0 21

ug/l A3 : H 1,52 15 |<2 1,5 1,504 0,06841 |45 |6 3 2 1

pg/l A4 ‘,— 0,301 yes | 9,51 15 9,725 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

pg/l A5 ‘,— 0,691 yes | 13,5 15 14,2 13,65 13,36 1,046 78 (|17 1 1 19

pg/l ANG6 ‘,— 0,758 yes | 132 10 |137 131 130,6 7,825 6 14 |0 0 14

ug/l AY6 ‘,— 0,895 yes | 134 10 |140 134 133,5 6,872 5.1 13 1 0 14

mag/kg MN1 —_— 1,710 | yes |4,59 20 |5375 |4,64 458 06615 |144|l8 |2 |2 12

mag/kg S1 —_— 2,026 | yes|19 20 |22,85 [1965 |18,94 |2,478 [13,0/17 |0 0 17

Cr pg/l Al ‘,_ 1,324 yes | 3,4 20 [3,85 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 0,599 yes | 167 10 |172 170 168,8 6,353 3,8 [|25 |3 0 28

pg/l A3 : H 1,23 25 |<2 1,26 1,225 0,2141 |17,4 ||6 3 3 12

g/l A4 —_— 1,125 | yes 8,95 15 |9,705 |8,97 8,872 10,9045 [10,1 (|21 |4 |3 |28

ug/l A5 : 3,729 yes | 11,8 15 |15.1 11,6 11,87 1,581 13,3 |22 1 1 24

ug/l AN6 ‘,— 0,536 yes |112 10 |115 1114 112,9 5,644 5 19 |0 0 19

ug/l AY6 ‘,— 0,690 yes | 116 10 |120 115 115,4 5,935 5.1 13 1 0 14

mg/kg MN1 _\‘ -0,739 yes | 20,3 20 |18,8 20,5 20,31 2,7 13,2 (|16 |0 0 16

mg/kg S1 _\‘ -1,651 yes |64,5 20 |58,85 62,85 63,5 8,447 13,3 |19 1 0 20

Cu pg/l Al } H 14,64 20 [<5 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
ug/l A2 — 0,566 yes | 106 10 |109 108 106,8 |5,027 [4,7 ||32 |2 0 34

g/l A3 } 1,42 25 |<5 1,405 [1,29 0,3362 |26,0(|8 |0 |4 12

ug/l A4 p— 1,096 yes | 5,2 20 |5,77 5,2 5,083 |0,6487 |12,7 ||[15 |7 6 28

pg/l A5 ‘,_ 0,997 yes | 10,7 15 115 10,8 10,59 1,128 10,6 ||18 |4 3 25

pg/l ANG6 ‘,— 0,595 yes |74 10 76,2 74,4 74,36 4,634 6,2 |21 0 0 21

pg/l AY6 ‘,— 1,013 yes |77 10 80,9 77,85 78,2 6,716 86 (|16 |0 0 16

mg/kg MN1 _\‘ -1,967 yes | 12,2 15 (10,4 12 11,7 0,936 8 12 |4 0 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%||Pas- | Outl.| Mis- | Num
3 2 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
mg/kg S1 —_— -2,135 | yes [40,6 15 [34,1 41,15 40,45 (3,65 9 20 |0 0 20
Laboratory 19
Fe pg/l A2 ‘,- 0,255 yes | 1333 10 |1350 1344 1339 47,05 3,5 [[34 1 0 35
pg/l A4 ‘,— 0,549 yes | 455 10 |467,5 451,5 453,5 26,38 58 [|28 1 0 29
ug/l A5 - -0,335 | yes|199 15 194 196 197 17,54 |89 |25 |1 0 26
ug/l ANG6 - 0,362 yes | 828 10 |843 835,3 8255 345 42 |22 |1 0 23
ug/l AY6 - 0,278 yes | 863 10 |875 869 871,4 14948 |57 ||15 |1 0 16
g/kg MN1 —\‘ -0,929 yes | 11,3 20 |10,25 11,38 11,36 0,9289 (8,2 (|16 |0 0 16
Hg pg/l H1 —\‘ -0,889 yes | 0,45 15 0,42 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
pg/l H2 : 0,000 yes |0,16 25 10,16 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
ug/l H3 p— 0,741 yes |2,7 15 (2,85 2,684 [2,675 |0,2293 (8,6 ||21 |4 0 25
mg/kg M1 — 0,405 yes |0,79 20 |0,822 0,795 |0,7926 |0,05362|6,8 |19 (3 0 22
mg/kg S1 : 0,073 40 |<0.1 0,07 0,07425 | 0,02787 | 37,5 ||12 1 1 14
Mn pg/l Al ‘r 0,098 yes | 7,46 15 7,515 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 ‘,— 0,624 yes | 801 10 |826 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A3 ‘,— 0,568 yes | 2,23 15 2,325 2,255 2,31 0,5509 |23,8 ||8 3 2 13
ug/l A4 - 0,346 yes |53,9 15 |[55,3 54,2 53,75 [3,696 |6,9 ||30 |0 0 30
g/l A5 . 0,129 | yes|103 15 |102 102 1035 |7,319 |71 ||27 |1 0 |28
ug/l ANG6 . -0,098 | yes |407 10 |405 405 406,9 |18,48 |45 |[21 |0 0 21
ug/l AY6 ‘,— 0,436 yes |413 10 |422 412 415,2 27,29 6,6 (|15 |0 0 15
mg/kg MN1 —\‘ -1,061 yes | 333 15 |306,5 336 333,6 32,45 9,7 ||17 |0 0 17
mg/kg S1 —\‘ -1,299 yes | 898 15 |810,5 887,5 893,1 60,43 6,8 (|19 1 0 20
N g/kg M2 1‘ -0,169 yes | 39,5 15 39,0 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni ug/l Al — 0,933 yes [10 15 110,7 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 p— 1,111 yes | 180 10 |190 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A3 — 2,135 yes | 3,31 15 (3,84 3,35 3,211 0,6046 [18,8 (|11 |1 1 13
pg/l A4 ‘r 0,060 yes | 6,66 15 6,69 6,65 6,66 0,6418 (9,6 (|16 |6 5 27
pg/l A5 —\‘ -1,610 yes | 9,94 15 8,74 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 ‘,— 0,522 yes |115 10 |118 115 114 5,749 5 19 1 0 20
g/l AY6 —_— 0,684 | yes|117 10 |121 116 116,1 |6,788 |58 |[15 |1 0 16
mg/kg MN1 _\‘ -0,802 yes | 15,8 15 14,85 16,06 15,87 2,344 14,7 ||117 |0 0 17
mg/kg S1 —_ -0,512 | yes 54,7 15 [52,6 5425 |54,85 |7,229 ([13,1]|20 |0 0 20
P g/kg M2 ‘,— 0,415 yes | 22,5 15 23,2 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb pg/l Al ‘,— 0,836 yes | 3,27 15 3,475 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 ‘,— 2,301 yes |113 10 |126 116 115,2 8,405 73 ||25 1 1 27
ug/l A3 ‘,— 0,714 yes | 1,33 20 |1,425 1,295 1,319 0,1772 13,4 ||10 1 2 13
ug/l A4 p— 0,878 yes | 5,98 20 |6,505 |5,85 5,937 10,6381 |10,7 ||[17 |6 5 28
ug/l A5 p— 0,907 yes |9,55 15 (10,2 9,45 9,669 |0,9085 (9,4 |[14 |6 4 24
ug/l ANG6 p— 0,889 yes |63 10 (65,8 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
pg/l AY6 —\‘ -0,387 yes |62 10 |60,8 63,2 62,79 3,454 55 [|18 1 0 14
mg/kg MN1 ‘,— 0,514 yes | 10,7 20 |11,25 10,66 10,79 1,164 10,7 ||15 |0 1 16
mg/kg S1 _\‘ -2,102 yes | 22,6 20 (17,85 23,02 22,72 2,667 11,7 1|19 1 0 20
pH M2 — 1,217 yes | 6,36 3,1 16,48 6,4 6,358 [0,1121 [1,8 [[13 |0 0 13
S o/kg M2 | 0,033 yes [4,1 30 [4,12 3,61 3,377 [0,9865 [29,2 [[8 0 0 8
\ ug/l Al ; H 16,31 15 <15 6,035 [6,016 [0,3009 |5 7 4 2 13
pg/l A2 _\‘ -1,930 yes | 114 10 |1083 114,9 113,8 6,867 6 18 |0 0 18
pg/l A3 : H |2,09 15 |<15 21 2,069 0,1732 |84 ||5 3 2 10
pg/l A4 : H |8,26 15 |<15 8,075 8,231 1,232 14,9 |19 4 4 17
ug/l A5 : H |15,4 15 |<15 15,6 15,37 2,073 13,4 || 11 2 2 15
ug/l ANG6 —_— -2,297 | yes |74 10 (65,5 73,85 73,83 |4,774 |65 |[12 |0 0 12
ug/l AY6 —_— -1,351 yes |74 10 (69,0 76,35 7536 |6,17 82 ||[10 |0 0 10
mg/kg MN1 —\‘ -0,810 yes | 24,7 15 23,2 25 24,68 2,735 11,0 || 11 0 0 11
mg/kg S1 —\‘ -0,760 yes |67,5 15 63,65 67,25 67,41 7,863 11,6 (|14 |0 0 14
Zn pg/l Al ‘,— 0,878 yes [ 13,1 20 [14,25 13,55 13,24 1,332 10,0 [[16 |4 1 21
g/l A2 —_— 1,456 | yes|412 10 |442 410 409,2 |2624 |64 |[39 |0 |0 |39
ug/l A3 — 1,857 yes |4,63 20 |5,49 4,81 4,489 |1,123 |25,0 (|8 3 2 13
ug/l A4 p— 1,104 yes | 29,6 15 (32,05 |29,85 (29,6 3,499 |11,8 |27 |1 1 29
ug/l A5 — 1,080 yes | 53,1 15 |[57,4 53 53,56 [4,756 |89 (|25 |1 0 26
pg/l ANG6 ‘,— 1,307 yes | 102 15 112 102 102,7 6,35 6,2 (|24 |0 0 24
pg/l AY6 ‘,— 1,410 yes | 104 15 |115 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MN1 —\‘ -0,856 yes | 1917 10 |1835 1890 1919 105,1 55 [|16 1 0 17
mg/kg S1 . -0,123 | yes |162 15 [160,5 |164,1 163,9 9,145 |56 |[19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 20

Al pg/l Al ‘,— 0,762 yes |28 15 29,6 28,15 27,96 2,128 76 ||15 |4 2 21

pg/l A3 -\‘ -0,257 yes | 10,3 20 |10,04 10,25 10,34 1,084 10,4 ||7 3 3 13

pg/l A4 ‘,- 0,222 yes |216 20 |220,8 217,5 215 21,45 10 26 1 0 27

ug/l A5 — -0,985 | yes|132 20 |119 133 130,1 16,49 12,6 [|[18 |3 0 21

ug/l AY6 - -0,248 | yes |549 15 |[538,8 |559 555 3752 (6,8 ||[11 |1 0 12

mg/kg MO1 ‘, 0,134 yes | 7800 20 |7905 7751 7847 1467 18,6 || 11 0 0 1

As pg/l Al ‘,— 0,892 yes |9,72 15 10,37 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21

pg/l A3 1‘ -0,030 yes | 3,31 20 |33 3,325 3,295 0,262 79 ||9 2 2 13

pg/l A4 —\‘ -0,482 yes | 1,66 25 |1,56 1,65 1,652 0,2741 |16,5 || 11 6 6 23

ug/l A5 —_— -0,975 | yes |5,95 20 |5,37 6,025 |59 0,8417 [14,2 |11 |5 3 19

ug/l AY6 ! -0,022 | yes|124 15 |[123,8 |123,8 |[1235 |7,958 |64 |[15 |0 0 15

mg/kg MO1 — -0,679 | yes [4,86 20 4,53 4,8 4,862 |0,6334 (13,0 |[11 |0 0 11

mg/kg S1 W‘ -0,081 yes | 12,3 20 |12,2 12,2 12,35 1,497 12,1 ||17 |0 0 17

B pg/l Al 1‘ -0,038 yes | 26,3 20 [26,2 27,35 26,22 3,119 11,8 |5 3 2 10

pg/l A3 ‘r 0,191 yes | 10,5 20 |10,7 10,8 10,46 0,9897 |95 |4 3 2 9

ug/l A4 ‘,— 1,387 yes | 11,9 20 |13,55 12,2 11,76 2,512 21,3 |10 |0 5 15

ug/l A5 - -0,200 | yes |267 15 |263 269 2659 |22,35 |84 |[13 |0 0 13

ug/l AY6 - -0,344 | yes |61 20 |58,9 58,9 61,49 20,77 |33,7 ||7 0 1 8

mg/kg MO1 - -0,362 | yes [8,06 25 7,695 |7,95 8,139 1,407 |17,2||6 2 1 9

Ba pg/l Al —\‘ -0,523 yes | 84,1 10 81,9 83,6 84,12 3,16 3,8 |9 0 0 9

pg/l A3 —\‘ -0,671 yes | 28,8 15 27,35 29,4 28,82 1,79 6,2 |9 0 0 9

pg/l A4 ‘,— 1,100 yes | 8,36 15 19,05 8,335 8,266 0,4707 |57 ||7 3 2 12

ug/l A5 | 0,000 yes |5,04 15 |5,04 5,095 |5,039 |0,4885 |9,7 ||5 3 3 11

ug/l AY6 _\‘ -3,125 yes | 12,8 15 9,8 12,9 12,7 1,573 12,3 (|6 1 1 8

Cd ug/l A1l p— 0,459 yes | 1,09 10 |[1,115 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
pg/l A3 —\‘ -0,395 yes | 0,38 20 0,365 0,38 0,3744 |0,03039 |8,1 6 4 4 14

pg/l A4 ‘,— 0,574 yes | 0,61 20 (0,645 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

pg/l A5 ‘,— 0,880 yes | 3,94 15 4,20 3,99 3,911 0,2623 |6,7 (|20 |3 1 24

ug/l AY6 — -0,907 | yes |9,55 15 (8,9 9,56 9,583 ]0,9035 |94 |15 |0 0 15

mg/kg MO1 p— 0,909 yes [1,43 20 |1,56 1,4 1,436 |0,1234 |86 ||10 |1 0 11

mg/kg S1 — 0,690 yes 0,638 |25 |0,693 0,655 |0,636 |0,09954 156 (/19 |0 0 19

Co pg/l Al 1‘ -0,108 yes | 4,51 15 4,475 4,37 4,39 0,41 93 ||17 |0 0 17

pg/l A3 —\‘ -0,877 yes | 1,52 15 (1,42 1,5 1,504 0,06841 |45 |6 3 2 11

pg/l A4 —\‘ -0,645 yes | 9,51 15 19,05 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

ug/l A5 —_— -1,086 | yes|[13,5 15 (124 13,65 13,36 |1,046 |7,8 |[17 |1 1 19

ug/l AY6 _\‘ -1,761 yes | 134 10 |122,2 134 133,5 6,872 5.1 13 1 0 14

mg/kg MO1 \‘ -0,062 yes | 4,84 20 |4,81 4.8 4,769 0,4822 |10,1 ||9 2 0 1

mg/kg S1 — 0,447 yes |19 20 |19,85 [19,65 |18,94 |2,478 |13,0|/17 |0 0 17

Cr pg/l Al —\‘ -0,500 yes | 3,4 20 (3,23 3,3 3,459 0,5089 [14,7 [|19 |4 3 26

pg/l A3 _\‘ -2,602 yes | 1,23 25 10,83 1,26 1,225 0,2141 |17,4 ||6 3 3 12

pg/l A4 _\‘ -2,831 yes | 8,95 15 7,05 8,97 8,872 0,9045 |10,1 ||21 4 3 28

ug/l A5 _\‘ -2,452 yes | 11,8 15 19,63 11,6 11,87 1,581 13,3 ||22 1 1 24

ug/l AY6 _\‘ -1,259 yes |116 10 |108,7 115 115,4 5,935 5.1 13 1 0 14

mg/kg MO1 ‘,— 0,741 yes | 21,6 20 |28,2 21,9 21,89 2,78 12,6 || 11 0 0 1

mg/kg S1 -\‘ -0,217 yes |64,5 20 |63,1 62,85 63,5 8,447 13,3 |19 1 0 20

Cu pg/l Al —\‘ -0,700 yes | 4,64 20 [4,315 4,695 4,491 0,8305 [18,4 [|13 |6 5 24

pg/l A3 —\‘ -3,437 yes | 1,42 25 10,81 1,405 1,29 0,3362 |26,0 ||8 0 4 12

ug/l A4 —_— -2,510 | yes|5,2 20 |3,895 |52 5,083 |0,6487 |12,7 ||[15 |7 6 28

ug/l A5 —_— -2,156 | yes [10,7 15 (8,97 10,8 10,59 (1,128 |10,6 ||18 |4 3 25

ug/l AY6 —_— -1,870 | yes |77 10 (69,8 77,85 78,2 6,716 [8,6 |16 |0 0 16

mg/kg MO1 —\‘ -0,484 yes | 12,4 15 11,95 12,5 12,4 1,016 82 |11 0 0 11

mg/kg S1 —\‘ -0,460 yes | 40,6 15 39,2 41,15 40,45 3,65 9 20 |0 0 20

Fe pg/l A4 —\‘ -0,541 yes | 455 10 |442,7 451,5 453,5 26,38 58 [|28 1 0 29

ug/l A5 —_— -1,206 | yes |199 15 |181 196 197 17,54 |89 |25 |1 0 26

ug/l AY6 — -0,806 | yes |863 10 [828,2 |869 871,4 14948 |57 (|15 |1 0 16

g/kg MO1 - 0,371 yes [13,2 20 |13,69 [13,63 |13,18 [2,045 |155|/10 [0 0 10

Hg ug/l H1 — -1,896 | yes[0,45 15 10,386 [0,43 0,4167 ]0,05865[14,0 [[20 |3 3 26

pg/l H2 _\‘ -1,950 yes |0,16 25 (0,121 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23

pg/l H3 _\‘ -2,395 yes |2,7 15 2,215 2,684 2,675 0,2293 (8,6 ||21 4 0 25

mg/kg M1 —\‘ -0,361 yes | 0,79 20 |0,7615 |0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22

mg/kg St — 1,216 | yes |0,073 |40 |0,09075|0,07 0,07425|0,02787 | 37,5 |[12 |1 1 14

Mn ug/l A1l " 0,134 yes | 7,46 15 7,535 7,47 7,544 0,9655 [12,7 ||21 2 1 24

ug/l A3 —_— -1,016 | yes 2,23 15 (2,06 2,255 |2,31 0,5509 [23,8 |8 3 2 13

pg/l A4 —\‘ -0,940 yes | 53,9 15 |50,1 54,2 58,75 3,696 6,9 (|30 |0 0 30

pg/l A5 —\‘ -1,113 yes | 103 15 (94,4 102 103,5 7,319 71 27 1 0 28

pg/l AY6 —\‘ -1,390 yes 413 10 |384,3 412 415,2 27,29 6,6 (|15 |0 0 15

mg/kg MO1 ‘,— 1,002 yes | 406 15 |436,5 418 407,7 82,73 20,2 || 11 0 0 1

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
mg/kg S1 — -0,740 | yes |898 15 |848,2 |887,5 |893,1 60,43 6,8 |[19 |1 0 20
Laboratory 20
N g/kg M2 ‘r 0,101 yes | 39,5 15 39,8 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni pg/l Al ‘r 0,133 yes |10 15 10,1 9,86 9,869 1,08 10,9 |24 1 1 26
ug/l A3 —_— -1,047 | yes |3,31 15 (3,05 3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l A4 —_— -0,771 yes | 6,66 15 |6,275 |6,65 6,66 0,6418 |96 |16 |6 5 27
ug/l A5 —_ -0,657 | yes [9,94 15 (9,45 10 9,97 1,606 |16,1 |22 |1 1 24
pg/l AY6 _\‘ -2,359 yes | 117 10 |103,2 116 116,1 6,788 58 [|15 1 0 16
mg/kg MO1 ‘,— 0,340 yes | 15,7 15 |16,1 15,9 15,83 1,48 93 |11 0 0 11
mg/kg S1 —\‘ -0,341 yes |54,7 15 |53,3 54,25 54,85 7,229 13,1 (|20 |0 0 20
P a/kg M2 ; 4,444 yes | 22,5 15 30,0 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l Al — -0,754 | yes 3,27 15 3,085 [3,155 [3,11 0,2647 (8,5 [[14 [7 5 26
ug/l A3 —\‘ -1,203 yes | 1,33 20 |1,17 1,295 1,319 0,1772 13,4 ||10 1 2 13
pg/l A4 —\‘ -0,794 yes | 5,98 20 |5,505 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 —\‘ -0,838 yes | 9,55 15 8,95 9,45 9,669 0,9085 (9,4 |14 |6 4 24
pg/l AY6 —\‘ -3,516 H |62 10 511 63,2 62,79 3,454 55 [|18 1 0 14
mg/kg MO1 ‘,— 1,569 yes | 10,2 20 |11,8 9,92 10,27 1,384 13,4 |10 1 0 1
mg/kg S1 ‘,— 1,438 yes | 22,6 20 |25,85 23,02 22,72 2,667 11,7 |19 1 0 20
pH M2 — 0,507 yes 6,36 3,1 6,41 6,4 6,358 [0,1121 [1,8 [[13 |0 0 13
S o/kg M2 —_ -0,455 [ yes 4,1 30 [3,82 3,61 3,377 [0,9865 [29,2]]8 0 0 8
Sb pg/l Al —\‘ -0,782 yes |9,72 15 9,15 9,265 9,457 0,5937 (6,3 ||7 3 1 11
pg/l A3 —\‘ -1,073 yes | 3,31 20 |2,955 3,28 3,313 0,3119 |94 ||5 2 1 8
pg/l A4 —\‘ -0,912 yes | 9,1 20 |8,27 8,73 8,813 1,462 16,5 (|19 2 1 12
ug/l A5 —\‘ -0,522 yes | 13,4 20 |12,7 13 13,43 2,539 18,8 ||8 2 1 1
ug/l AY6 —_— -3,194 H (48 15 (36,5 47,5 48,02 2,393 |5 9 1 0 10
mg/kg MO1 - -0,420 | yes 4,09 25 3,875 |43 4,108 |0,935 |22,7 |8 3 1 12
Se pg/l Al —\‘ -0,467 yes |2 15 1,93 1,88 1,944 0,2537 [13,0 ||7 0 4 11
pg/l A3 ‘,— 0,985 yes | 0,66 20 (0,725 0,646 0,6602 |0,09433 14,2 ||5 2 2 9
pg/l A4 ‘r 0,124 yes | 4,02 20 |4,07 3,97 4,002 0,4966 |12,4 ||5 5 4 14
ug/l A5 —_— -0,781 yes 8,45 20 |7,79 8,455 8,488 1,528 [17,9|7 3 3 13
ug/l AY6 ,‘ -0,121 yes |22 15 (21,8 21,75 21,63 2,742 12,6 ||10 1 0 1
mg/kg MO1 —_— -2,975 | yes |[1,1 25 0,691 1,11 1,095 |0,2614 |23,8 ||5 0 3 8
Sn mg/kg MO1 -\‘ -0,298 yes | 6,55 20 (6,355 6,51 6,494 0,7161 [11,0 ||7 1 1 9
Sr pg/l Al ‘,— 1,227 yes | 53,8 10 |57.1 51,65 52,61 2,307 4.4 |7 0 0 7
pg/l A3 ‘,— 2,652 H 18,1 15 21,7 17,9 17,66 0,6931 |3,9 |5 1 0 6
ug/l A4 1 3,650 H (40 10 (47,3 39,8 39,58 |1,56 39 |8 1 0 9
ug/l A5 1 5,832 H [119 10 [153,7 |119 116,7 6,305 |54 ||7 1 0 8
ug/l AY6 | yes 36,6 39,1 39,1 3,536 |9 2 0 0 2
V] ug/l A4 - 0,185 yes [2,52 15 ]2,555 [2,5 2,519 [0,157 6,2 [[7 0 0 7
pg/l A5 ‘r 0,044 yes | 6,06 15 6,08 6,08 6,059 0,5239 |86 ||7 0 0 7
pg/l AY6 ‘r 0,113 yes |53 10 |53,3 52,6 52,95 2,004 3,8 |4 0 0 4
mg/kg MO1 ‘,— 2,137 yes |2,19 25 2,775 2,165 2,193 0,3925 |17,8 ||5 0 0 5
\ ug/l Al —_— -0,718 | yes 6,31 15 15,97 6,035 [6,016 [0,3009 |5 7 4 2 13
ug/l A3 —_— -2,073 | yes 2,09 15 [1,765 |21 2,069 |0,1732 |84 ||5 3 2 10
g/l A4 — 2,163 | yes|8,26 15 |96 8,075 [8231 (1,232 (1499 |4 |4 17
pg/l A5 _\‘ -2,338 yes | 15,4 15 12,7 15,6 15,37 2,073 13,4 || 11 2 2 15
pg/l AY6 _\‘ -2,054 yes |74 10 |66,4 76,35 75,36 6,17 82 ||10 |0 0 10
mg/kg MO1 ‘,— 0,811 yes | 30,4 15 32,25 31,8 30,67 4,604 15,0 || 11 0 0 11
mg/kg S1 ‘,— 1,373 yes |67,5 15 |74,45 67,25 67,41 7,863 11,6 (/14 |0 0 14
Zn ug/l A1l — 0,573 yes [ 13,1 20 [13,85 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A3 —_— -0,734 | yes 4,63 20 |4,29 4,81 4,489 |1,123 |25,0 (|8 3 2 13
pg/l A4 —\‘ -0,495 yes | 29,6 15 |28,5 29,85 29,6 3,499 11,8 ||27 1 1 29
pg/l A5 : 0,000 yes | 53,1 15 |53,1 53 53,56 4,756 8,9 |[|25 1 0 26
pg/l AY6 —\‘ -1,474 yes | 104 15 92,5 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MO1 _\‘ -1,538 yes | 1912 10 |1765 1893 1914 102,7 54 |11 0 0 1
mg/kg S1 - 0,280 yes | 162 15 (1654 |164,1 163,9 9,145 |56 |[19 |2 0 21

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 +1 +2 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 21

Al pg/l Al _\‘ -1,262 yes |28 15 25,35 28,15 27,96 2,128 76 ||15 |4 2 21

pg/l A2 —\‘ -0,967 yes | 765 10 |728 752 764,6 51,78 6,8 (|23 |2 0 25

pg/l A3 _\‘ -1,650 yes | 10,3 20 |8,6 10,25 10,34 1,084 10,4 ||7 3 3 13

ug/l A4 ‘,— 2,037 yes |216 20 |260 217,5 215 21,45 10 26 1 0 27

ug/l A5 — 0,530 yes | 132 20 |139 133 130,1 16,49 (12,6 [|[18 |3 0 21

ug/l AY6 - -0,364 | yes |549 15 |534 559 555 3752 (6,8 ||[11 |1 0 12

mg/kg MN1 _\‘ -1,835 yes |6124 20 |5000 6311 6156 720,9 11,7 |13 1 0 14

As pg/l Al —\‘ -1,200 yes |9,72 15 8,845 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21

pg/l A2 ‘r 0,040 yes | 33,3 15 |33,4 33,1 33,17 2,426 73 |21 2 0 23

ug/l A3 —_— -1,707 | yes |3,31 20 |2,745 3,325 |3,295 (0,262 |79 ||9 2 2 13

ug/l A4 —_— -1,422 | yes [1,66 25 1,365 |[1,65 1,652 10,2741 |16,5||11 |6 6 23

ug/l A5 —_— -2,672 | yes |5,95 20 4,36 6,025 |59 0,8417 [14,2 |11 |5 3 19

pg/l AY6 ‘,— 0,323 yes | 124 15 |127 123,8 123,5 7,958 6,4 ||15 |0 0 15

mg/kg MN1 _\‘ -2,269 yes 4,76 20 |3,68 4,57 4,808 1,028 21,3 ||14 |0 0 14

mg/kg S1 _\‘ -1,768 yes | 12,3 20 (10,13 12,2 12,35 1,497 12,1 ||17 |0 0 17

Cd ug/l Al ——— -1,789 yes | 1,09 10 10,9925 |1,1 1,107 0,1124 [10,1 [|28 |2 2 27

ug/l A2 _\‘ -1,493 yes | 13,4 10 (124 13,1 13,19 0,6647 |5 25 |4 1 30

ug/l A3 - -0,434 | yes |0,38 20 |0,3635 |0,38 0,3744 10,03039 |8,1 ||6 4 4 14

ug/l A4 p— 0,951 yes | 0,61 20 |0,668 |06 0,6039 |0,08012|13,2 ||[18 |6 5 29

pg/l A5 ‘,- 0,203 yes | 3,94 15 14,00 3,99 3,911 0,2623 |6,7 (|20 |3 1 24

pg/l AY6 ‘,— 0,768 yes | 9,55 15 10,1 9,56 9,583 0,9035 (9,4 (|15 |0 0 15

mg/kg MN1 ‘,— 0,478 yes | 1,36 20 |1,425 1,4 1,338 0,1849 |13,8 ||16 1 0 17

mg/kg S1 " 0,144 yes 0,638 |25 |0,6495 |0,655 |0,636 |0,09954 156 (/19 |0 0 19

Co ug/l Al — 1,035 yes [4,51 15 14,86 4,37 4,39 0,41 9,3 |[17 |0 0 17

ug/l A2 ‘,— 0,902 yes | 133 10 |139 134 134,1 6,115 46 |21 0 0 21

pg/l A3 ‘,_ 2,368 H 1,52 15 1,79 1,5 1,504 0,06841 |45 |6 3 2 11

pg/l A4 ‘,— 1,668 yes | 9,51 15 10,7 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

pg/l A5 ‘,— 0,296 yes | 13,5 15 |13,8 13,65 13,36 1,046 78 (|17 1 1 19

g/l AY6 r 0,149 | yes|134 10 |135 134 1335 [6,872 |51 |[13 |1 0 14

mg/kg MN-1 —_— -2,669 | yes |4,59 20 |3,365 |[4,64 4,58 0,6615 14,48 2 2 12

mg/kg S1 - -0,184 | yes [19 20 |18,65 [19,65 |18,94 |2,478 |13,0|/17 |0 0 17

Cr pg/l Al ‘,— 0,824 yes | 3,4 20 [3,68 3,3 3,459 0,5089 [14,7 [|19 |4 3 26

pg/l A2 : 5,509 H |167 10 |213 170 168,8 6,353 3,8 [|25 |3 0 28

pg/l A3 ‘,— 2,049 yes | 1,23 25 |1,545 1,26 1,225 0,2141 |17,4 ||6 3 3 12

g/l A4 —_— 1,453 | yes 8,95 15 19,925 |8,97 8,872 10,9045 (10,1 (|21 |4 |3 |28

ug/l A5 —\‘ -0,452 yes | 11,8 15 (11,4 11,6 11,87 1,581 13,3 ||22 1 1 24

ug/l AY6 1 4,310 H [116 10 141 115 115,4 5,935 5,1 13 1 0 14

mg/kg MN1 - 0,271 yes 20,3 20 |20,85 [20,5 20,31 |2,7 13,21|/16 |0 0 16

mg/kg S1 ‘,— 0,636 yes |64,5 20 |68,6 62,85 63,5 8,447 13,3 |19 1 0 20

Cu pg/l A2 —\‘ -0,943 yes [ 106 10 |101 108 106,8 5,027 47 1132 |2 0 34

pg/l AY6 _\‘ -1,844 yes |77 10 69,9 77,85 78,2 6,716 86 (|16 |0 0 16

mag/kg MN1 —_— 1,202 | yes|12,2 15 111 12 11,7 0,936 |8 12 |4 0 16

mg/kg S1 — 0,460 yes |40,6 15 |42 41,15 40,45 (3,65 9 20 |0 0 20

Fe ug/l A2 — 1,005 yes [ 1333 10 |1400 1344 1339 47,05 [35 [[34 1 0 35

pg/l A4 ‘,_ 2,154 yes | 455 10 |504 451,5 453,5 26,38 58 [|28 1 0 29

pg/l A5 : 3,886 H |199 15 |257 196 197 17,54 8,9 |[|25 1 0 26

pg/l AY6 ‘,— 0,464 yes | 863 10 |883 869 871,4 49,48 57 ||15 1 0 16

g/kg MN1 — -1,248 | yes 11,3 20 9,89 11,38 (11,36 |0,9289 |82 |16 |0 0 16

Hg ug/l H1 ; 0,000 yes 10,45 15 10,45 0,43 0,4167 ]0,05865[14,0 [[20 |3 3 26

ug/l H2 —_— -2,000 | yes|0,16 25 0,12 0,1465 |0,1321 |0,04857 (36,7 |[19 |0 4 23

pg/l H3 ‘,- 0,247 yes |2,7 15 2,75 2,684 2,675 0,2293 (8,6 ||21 4 0 25

mg/kg M1 _\‘ -1,032 yes | 0,79 20 10,7085 {0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22

mg/kg S1 —\‘ -1,558 yes | 0,073 40 |0,05025|0,07 0,07425 | 0,02787 | 37,5 ||12 1 1 14

Mn ug/l A1l ; 10,620 C [7,46 15 |13,4 7,47 7,544 0,9655 [12,7 ||21 2 1 24

ug/l A2 | -0,050 | yes |801 10 |799 800 807,7 29,71 |3,7 ||33 |0 0 33

ug/l A3 1 6,308 yes 2,23 15 (3,285 |2,255 [2,31 0,5509 [23,8 |8 3 2 13

ug/l A4 — 1,484 yes |53,9 15 59,9 54,2 53,75 3,696 |69 ||30 |0 0 30

pg/l A5 ‘,_ 1,165 yes | 103 15 112 102 103,5 7,319 71 27 1 0 28

pg/l AY6 ‘,— 0,872 yes 413 10 |431 412 415,2 27,29 6,6 (|15 |0 0 15

mg/kg MN1 —\‘ -0,881 yes | 333 15 |311 336 333,6 32,45 9,7 ||17 |0 0 17

mg/kg S1 - -0,379 | yes |898 15 |872,5 |887,5 |893,1 60,43 |68 |[19 |1 0 20

N a/kg M2 - 0,304 yes | 39,5 15 40,4 39,8 40,17 2,52 6,3 ||11 2 0 13

Ni ug/l Al — -1,540 [ yes |10 15 18,845 [9,86 9,869 [1,08 10,9 [[24 |1 1 26

pg/l A2 _\‘ -1,778 yes | 180 10 |164 183 183,1 10,44 57 ||30 |0 0 30

pg/l A3 _\‘ -5,196 yes | 3,31 15 2,02 3,35 3,211 0,6046 |18,8 ||11 1 1 13

pg/l A4 ‘,— 0,290 yes | 6,66 15 6,805 6,65 6,66 0,6418 (9,6 ||16 |6 5 27

ug/l A5 | 0,027 yes |9,94 15 19,96 10 9,97 1,606 |16,1 |22 |1 1 24

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
g/l AY6 —_ 0,513 | yes|117 10 [114 116 116,1 |6,788 |58 |15 |1 0 16
Laboratory 21
Ni mg/kg MN1 _\‘ -2,574 yes | 15,8 15 12,75 16,06 15,87 2,344 14,7 [[17 |0 0 17
mg/kg S1 —\‘ -0,853 yes |54,7 15 51,2 54,25 54,85 7,229 13,1 (|20 |0 0 20
P a/kg M2 - 0,178 yes | 22,5 15 22,8 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l Al — -1,366 | yes 3,27 15 12,935 [3,155 [3,11 0,2647 (85 [[14 [7 5 26
ug/l A2 _\‘ -1,416 yes |113 10 |105 116 115,2 8,405 73 ||25 1 1 27
pg/l A3 ‘,— 1,256 C 1,33 20 |1,497 1,295 1,319 0,1772 13,4 ||10 1 2 13
pg/l A4 ‘r 0,067 yes | 5,98 20 |6,02 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 —\‘ -0,670 yes | 9,55 15 9,07 9,45 9,669 0,9085 |94 |14 |6 4 24
ug/l AY6 p— 1,323 yes |62 10 |66,1 63,2 62,79 3,454 |55 (|13 |1 0 14
mg/kg MN1 —\‘ -0,925 yes | 10,7 20 |9,71 10,66 10,79 1,164 10,7 ||15 |0 1 16
mg/kg S1 ‘,— 1,305 yes | 22,6 20 |25,55 23,02 22,72 2,667 11,7 |19 1 0 20
pH M2 ‘,— 0,710 yes | 6,36 3,1 6,43 6,4 6,358 0,1121 [1,8 [|13 |0 0 13
Se pg/l Al _\‘ -2,033 yes |2 15 1,695 1,88 1,944 0,2537 [13,0 ||7 0 4 11
pg/l A2 1‘ -0,164 yes |73 10 (72,4 72,5 74,04 4,749 6,4 (|17 |0 0 17
ug/l A3 - -0,402 | yes |0,66 20 |0,6335 |0,646 |0,6602 |0,09433|14,2 ||5 2 2 9
ug/l A4 _\‘ -0,746 yes | 4,02 20 |3,72 3,97 4,002 0,4966 |12,4 ||5 5 4 14
ug/l A5 —_— -1,964 | yes [8,45 20 |6,79 8,455 8,488 1,528 [17,9 |7 3 3 13
ug/l AY6 ,‘ -0,121 yes |22 15 (21,8 21,75 21,63 2,742 12,6 ||10 1 0 1
mg/kg MN1 _\‘ -2,507 yes | 0,97 25 10,666 0,95 0,8789 |0,1352 |153 ||4 1 1 6
Vv pg/l Al —\‘ -1,278 yes | 6,31 15 5,705 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A2 ‘,— 2,105 yes |114 10 |126 114,9 113,8 6,867 6 18 |0 0 18
g/l A3 r 0,128 | yes|2,09 15 |2,11 2,1 2,069 |0,1732 |84 ||5 |3 |2 10
ug/l A4 : 2,978 yes | 8,26 15 10,11 8,075 8,231 1,232 14,9 |19 4 4 17
ug/l A5 ‘,— 1,905 yes | 15,4 15 |17,6 15,6 15,37 2,073 13,4 || 11 2 2 15
pg/l AY6 : 3,000 yes |74 10 |85,1 76,35 75,36 6,17 82 (|10 |0 0 10
mg/kg MN1 —\‘ -1,053 yes | 24,7 15 22,75 25 24,68 2,735 11,0 || 11 0 0 11
mg/kg S1 —\‘ -0,751 yes |67,5 15 |63,7 67,25 67,41 7,863 11,6 (|14 |0 0 14
Zn ug/l A1l —— -8,004 H [13,1 20 [2,615 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A2 — -0,874 | yes |412 10 |394 410 409,2 |26,24 |64 |[39 |0 0 39
ug/l A4 —_— -3,896 | yes [29,6 15 (20,95 |29,85 (29,6 3,499 |11,8 |27 |1 1 29
pg/l A5 _\‘ -2,084 yes | 53,1 15 (448 53 583,56 4,756 8,9 |[|25 1 0 26
pg/l AY6 —\‘ -1,577 yes | 104 15 91,7 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MN1 —\‘ -1,429 yes | 1917 10 (1780 1890 1919 105,1 55 [|16 1 0 17
mg/kg S1 - 0,329 yes | 162 15 |166 164,1 163,9 9,145 |56 |[19 |2 0 21
Laboratory 22
As ug/l Al — -0,967 | yes 9,72 15 19,015 [9,88 9,904 10,7848 [7,9 [[14 |4 3 21
pg/l A4 _\‘ -2,723 yes | 1,66 25 11,095 1,65 1,652 0,2741 |16,5 || 11 6 6 23
pg/l A5 _\‘ -2,756 yes | 5,95 20 |4,31 6,025 5,9 0,8417 14,2 || 11 5 3 19
Cd pg/l Al ‘,— 1,468 yes | 1,09 10 |1,17 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
ug/l A4 | H (0,61 20 |<1,0 0,6 0,6039 |0,08012|13,2 ||18 |6 5 29
ug/l A5 1 7,986 H [3,94 15 (6,30 3,99 3,911 0,2623 [6,7 ||20 |3 1 24
Co ug/l Al — 1,966 yes [4,51 15 [5,175 [4,37 4,39 0,41 9,3 |[17 |0 0 17
pg/l A4 ‘,— 1,528 yes | 9,51 15 (10,6 9,6 9,572 0,6636 [6,9 (|17 |2 1 20
pg/l A5 ‘,— 1,383 yes | 13,5 15 14,9 13,65 13,36 1,046 78 (|17 1 1 19
Cr pg/l Al —\‘ -0,515 yes | 3,4 20 [3,225 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A4 ‘,— 1,534 yes | 8,95 15 19,98 8,97 8,872 0,9045 |10,1 ||21 4 3 28
ug/l A5 ‘,— 1,921 yes | 11,8 15 |135 11,6 11,87 1,581 13,3 ||22 1 1 24
Cu ug/l Al ' -0,065 | yes|[4,64 20 [4,61 4,695 [4,491 0,8305 [18,4[[13 [6 5 24
ug/l A4 ! -0,029 | yes |52 20 |5,185 |52 5,083 10,6487 |12,7 ||[15 |7 6 28
pg/l A5 _\‘ -1,869 yes | 10,7 15 19,20 10,8 10,59 1,128 10,6 ||18 |4 3 25
Mn pg/l Al —\‘ -1,144 yes | 7,46 15 16,82 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A4 _\‘ -2,177 yes | 53,9 15 |451 54,2 58,75 3,696 6,9 (|30 |0 0 30
ug/l A5 _\‘ -4,725 H [103 15 |66,5 102 103,5 7,319 71 27 1 0 28
Ni ug/l Al — -1,607 [ yes |10 15 18,795 [9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A4 1 10,090 H |6,66 15 (11,7 6,65 6,66 0,6418 |96 ||16 |6 5 27
pg/l A5 : 5,714 yes | 9,94 15 14,2 10 9,97 1,606 16,1 ||22 1 1 24
Pb pg/l Al _\‘ -1,733 yes | 3,27 15 2,845 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A4 ‘,— 0,460 yes | 5,98 20 |6,255 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
ug/l A5 1 3,421 yes |9,55 15 (12,0 9,45 9,669 |0,9085 (9,4 |14 |6 4 24
Zn ug/l A2 —ee -3,689 | yes[412 10 |336 410 409,2 [26,24 |64 [[39 [0 0 39

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 23

Al pg/l Al ‘r 0,048 yes |28 15 28,1 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A2 -\‘ -0,314 yes | 765 10 |758 752 764,6 51,78 6,8 (|23 |2 0 25

pg/l A3 —\‘ -0,583 yes | 10,3 20 |97 10,25 10,34 1,084 10,4 ||7 3 3 13

ug/l A4 _\‘ -0,694 yes |216 20 |201 217,5 215 21,45 10 26 1 0 27

ug/l A5 - -0,303 | yes |132 20 |128 133 130,1 16,49 (12,6 [|[18 |3 0 21

ug/l ANG6 - -0,230 | yes |521 15 |512 520 517,2 3235 |63 ||[17 |1 0 18

pg/l AY6 ‘,_ 1,676 yes | 549 15 |618 559 555 37,52 6,8 |11 1 0 12

mg/kg MO1 _\‘ -2,429 yes | 7800 20 |5905 7751 7847 1467 18,6 || 11 0 0 11

As pg/l Al ‘,- 0,247 yes |9,72 15 9,9 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
g/l A2 —_— 0,961 yes 33,3 15 |35,7 33,1 3317 |2426 |73 |[21 |2 0 |23

ug/l A3 — 0,574 yes | 3,31 20 |35 3,325 (3,295 0,262 |7,9 ||9 2 2 13

ug/l A4 p— 0,916 yes | 1,66 25 1,85 1,65 1,652 10,2741 |16,5||11 |6 6 23

pg/l A5 ‘,— 0,924 yes | 5,95 20 |6,5 6,025 5,9 0,8417 14,2 || 11 5 3 19

pg/l ANG6 ‘,— 0,635 yes | 126 15 |132 122,5 125,2 7,588 6,1 14 1 0 15

pg/l AY6 ‘,— 0,753 yes | 124 15 |131 123,8 123,5 7,958 6,4 (|15 |0 0 15

mg/kg MO1 p— 0,905 yes |4,86 20 |53 4,8 4,862 |0,6334 (13,0 |[11 |0 0 11

mg/kg S1 ‘,— 1,382 yes | 12,3 20 |14 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l Al —— -3,042 H 26,3 20 [18,3 27,35 26,22 3,119 11,8 |5 3 2 10
g/l A2 —_— -3,034 | yes |87 10 |73,8 84,4 83,12 |7,188 |86 |[[14 |1 1 16

pg/l A3 _\‘ -6,095 H 10,5 20 |41 10,8 10,46 0,9897 |95 |4 3 2 9

pg/l A4 —\‘ -4,496 yes | 11,9 20 |6,55 12,2 11,76 2,512 21,3 ||10 |0 5 15

pg/l A5 —\‘ -0,799 yes | 267 15 |251 269 265,9 22,35 84 (|13 |0 0 13

g/l AN6 —_— 2,098 | yes |61 20 (48,2 63,2 62,05 |10,76 [17,3 |9 1 1 11

Ba ug/l Al — 1,165 yes [84,1 10 |89 83,6 84,12 3,16 3.8 9 0 0 9
ug/l A2 ‘,_ 1,127 yes |213 10 |225 215 211,1 9,861 47 |13 |0 0 13

pg/l A3 ‘,_ 1,319 yes | 28,8 15 31,65 29,4 28,82 1,79 6,2 |9 0 0 9

pg/l A4 ‘,— 1,419 H /8,36 15 19,25 8,335 8,266 0,4707 |57 ||7 3 2 12

pg/l A5 ‘,— 2,011 yes | 5,04 15 |58 5,095 5,039 0,4885 |9,7 ||5 3 3 11

ug/l ANG6 ‘,_ 1,368 yes | 11,7 15 12,9 11,9 11,64 0,8565 |7.4 ||8 1 1 10

ug/l AY6 ‘,— 1,458 yes | 12,8 15 (14,2 12,9 12,7 1,573 12,3 (|6 1 1 8

Cd ug/l Al — -0,734 yes | 1,09 10 1,05 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
pg/l A2 ‘,— 0,597 yes | 13,4 10 (13,8 13,1 13,19 0,6647 |5 25 |4 1 30

pg/l A3 _\‘ -1,711 yes | 0,38 20 (0,315 0,38 0,3744 |0,03039 |8,1 6 4 4 14

pg/l A4 —\‘ -1,066 yes | 0,61 20 (0,545 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

ug/l A5 - 0,203 yes | 3,94 15 (4,0 3,99 3,911 0,2623 [6,7 ||20 |3 1 24

ug/l ANG6 " 0,140 yes |9,5 15 19,6 9,4 9,333 |0,4886 |52 |[15 |2 0 17

ug/l AY6 ‘ -0,489 | yes |9,55 15 (9,2 9,56 9,583 ]0,9035 |94 |15 |0 0 15

-

mg/kg MO1 - -0,210 | yes 1,43 20 |14 1,4 1,436 |0,1234 (86 |10 |1 0 11

mg/kg S1 _\‘ -0,853 yes | 0,638 25 0,57 0,655 0,636 0,09954 |15,6 (|19 |0 0 19

Co pg/l Al —\‘ -0,769 yes | 4,51 15 14,25 4,37 4,39 0,41 93 ||17 |0 0 17

pg/l A2 : 0,000 yes | 133 10 |133 134 134,1 6,115 46 |21 0 0 21

ug/l A3 - 0,263 yes |1,52 15 (1,55 1,5 1,504 |0,06841 4,5 ||6 3 2 11

ug/l A4 { -0,014 | yes [9,51 15 19,5 9,6 9,572 ]0,6636 |69 |17 |2 1 20

ug/l A5 - -0,296 | yes [13,5 15 (13,2 13,65 13,36 |1,046 |7,8 |[17 |1 1 19

pg/l ANG6 _\‘ -0,758 yes | 132 10 (127 131 130,6 7,825 6 14 |0 0 14

pg/l AY6 ‘,_ 1,343 yes | 134 10 |143 134 133,5 6,872 5,1 13 1 0 14

mg/kg MO1 -\‘ -0,289 yes | 4,84 20 |47 4.8 4,769 0,4822 |10,1 ||9 2 0 11

mg/kg S1 — 0,684 yes |19 20 |20,3 19,65 18,94 |2,478 13,0 (/17 |0 0 17

Cr ug/l Al _— 0,441 yes [3,4 20 [3,55 3,3 3,459 [0,5089 [14,7[[19 [4 3 26
ug/l A2 - -0,239 | yes |167 10 |165 170 168,8 6,353 [3,8 ||25 |3 0 28

pg/l A3 ‘,_ 1,106 yes | 1,23 25 |14 1,26 1,225 0,2141 |17,4 ||6 3 3 12

pg/l A4 _\‘ -1,043 yes | 8,95 15 8,25 8,97 8,872 0,9045 |10,1 ||21 4 3 28

pg/l A5 _\‘ -1,130 yes | 11,8 15 10,8 11,6 11,87 1,581 13,3 ||22 1 1 24

ug/l AN6 _\‘ -0,714 yes |112 10 |108 1114 112,9 5,644 5 19 |0 0 19

g/l AY6 - 0,345 | yes|116 10 |118 115 1154 (5935 |51 |[[13 |1 0 14

mg/kg MO1 _\‘ -0,394 yes | 21,6 20 |20,75 21,9 21,89 2,78 12,6 || 11 0 0 1

mg/kg S1 —_ -0,636 | yes |64,5 20 |60, 62,85 [63,5 8,447 13,3 (|19 |1 0 20

Cu pg/l Al ‘,— 0,668 yes | 4,64 20 [4,95 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A2 : 0,000 yes | 106 10 |106 108 106,8 5,027 47 1132 |2 0 34

pg/l A3 ‘,— 0,451 yes | 1,42 25 |15 1,405 1,29 0,3362 |26,0 ||8 0 4 12

ug/l A4 . -0,096 | yes |5,2 20 |5,15 5,2 5,083 |0,6487 |12,7 ||[15 |7 6 28

ug/l A5 —_ -0,498 | yes 10,7 15 (10,3 10,8 10,59 (1,128 |10,6 ||18 |4 3 25

ug/l AN6 —\‘ -0,892 yes |74 10 |70,7 74,4 74,36 4,634 6,2 |21 0 0 21

pg/l AY6 ‘ 0,675 yes |77 10 79,6 77,85 78,2 6,716 86 (|16 |0 0 16

—

mg/kg MO1 ‘,_ 1,344 yes | 12,4 15 13,65 12,5 12,4 1,016 82 |11 0 0 11

mg/kg S1 ‘,— 1,675 yes | 40,6 15 457 41,15 40,45 3,65 9 20 |0 0 20

Fe ug/l A2 — 0,405 yes [ 1333 10 [1360 1344 1339 47,05 [3,5 [[34 1 0 35

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l A4 — 0,703 yes | 455 10 |471 4515 |4535 (26,38 |58 ||28 |1 0 29
Laboratory 23
Fe pg/l A5 ‘r 0,067 yes [ 199 15 |200 196 197 17,54 8,9 |[|25 1 0 26
pg/l ANG6 1‘ -0,072 yes | 828 10 |825 835,3 825,5 34,5 42 ||22 1 0 23
ug/l AY6 —_— -0,765 | yes |863 10 |830 869 871,4 14948 |57 (|15 |1 0 16
g/kg MO1 —_— -1,553 | yes [13,2 20 |11,15 |13,63 |13,18 [2,045 |155|/10 [0 0 10
Hg ug/l H1 — -2,074 | yes 0,45 15 10,38 0,43 0,4167 10,05865[14,0 [[20 |3 3 26
pg/l H2 —\‘ -0,500 yes |0,16 25 10,15 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
pg/l H3 —\‘ -0,346 yes |2,7 15 2,63 2,684 2,675 0,2293 (8,6 ||21 4 0 25
mg/kg M1 ‘,— 0,380 yes | 0,79 20 (0,82 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22
mg/kg S1 - -0,274 | yes |0,073 |40 |0,069 |0,07 0,07425 |0,02787 | 37,5 ||[12 |1 1 14
Mn ug/l A1l — -0,911 yes | 7,46 15 16,95 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A2 —_— -0,674 | yes | 801 10 |774 800 807,7 29,71 |3,7 ||33 |0 0 33
pg/l A3 _\‘ -0,777 yes | 2,23 15 |21 2,255 2,31 0,5509 |23,8 ||8 3 2 13
pg/l A4 _\‘ -0,693 yes | 53,9 15 511 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l A5 -\‘ -0,259 yes | 103 15 |101 102 103,5 7,319 71 27 1 0 28
ug/l ANG6 —_— -1,130 | yes |407 10 |384 405 406,9 |18,48 |45 |[21 |0 0 21
g/l AY6 —_ 0,775 | yes 413 10 |429 412 4152 (2729 |66 [[15 [0 |0 |15
mag/kg MO1 —_— -1,691 | yes|406 15 |354,5 418 407,7 182,73 |20,2|[11 |0 0 11
mg/kg S1 —_— -1,173 | yes |898 15 |819 887,5 |893,1 60,43 16,8 |[19 |1 0 20
N g/kg M2 ‘r 0,101 yes | 39,5 15 39,8 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni pg/l Al —\‘ -0,400 yes |10 15 [9,7 9,86 9,869 1,08 10,9 [|24 1 1 26
pg/l A2 —\‘ -0,778 yes | 180 10 |173 183 183,1 10,44 57 ||30 |0 0 30
ug/l A3 " 0,161 yes | 3,31 15 3,35 3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l A4 - -0,220 | yes |6,66 15 |6,55 6,65 6,66 0,6418 (9,6 (|16 |6 5 27
ug/l A5 - 0,349 yes |9,94 15 |10,2 10 9,97 1,606 |16,1 (|22 |1 1 24
pg/l ANG6 _\‘ -1,217 yes |115 10 |108 115 114 5,749 5 19 1 0 20
pg/l AY6 ‘,— 0,513 yes | 117 10 |120 116 116,1 6,788 58 [|15 1 0 16
mg/kg MO1 1‘ -0,042 yes | 15,7 15 15,65 15,9 15,83 1,48 93 |11 0 0 11
mg/kg S1 - -0,183 | yes 54,7 15 |[53,95 |54,25 |54,85 |7,229 |[13,1]|20 |0 0 20
P a/kg M2 [— -1,244 yes | 22,5 15 20,4 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l Al . -0,082 [ yes 3,27 15 3,25 3,155  [3,11 0,2647 (8,5 [[14 [7 5 26
pg/l A2 ‘,_ 1,770 yes |113 10 |128 116 115,2 8,405 73 ||25 1 1 27
pg/l A3 ‘,_ 1,278 yes | 1,33 20 |1,5 1,295 1,319 0,1772 |13,4 ||10 1 2 13
pg/l A4 1‘ -0,050 yes | 5,98 20 |5,95 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
ug/l A5 - 0,349 yes |9,55 15 19,8 9,45 9,669 |0,9085 (9,4 |14 |6 4 24
ug/l ANG6 ' 0,063 yes |63 10 (63,2 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
ug/l AY6 - 0,387 yes |62 10 (63,2 63,2 62,79 3,454 |55 (|13 |1 0 14
mg/kg MO1 —\‘ -0,490 yes | 10,2 20 |97 9,92 10,27 1,384 13,4 |10 1 0 1
mg/kg S1 1‘ -0,066 yes | 22,6 20 |22,45 28,02 22,72 2,667 11,7 1|19 1 0 20
Sb pg/l Al ‘,— 0,590 yes |9,72 15 10,15 9,265 9,457 0,5937 (6,3 ||7 3 1 11
pg/l A2 -\‘ -0,192 yes |94 10 93,1 92,25 90,97 5,977 6,6 (|14 |2 0 16
ug/l A3 p— 1,631 yes | 3,31 20 |3,85 3,28 3,313 |0,3119 |94 ||5 2 1 8
ug/l A4 —_— -0,824 | yes|9,1 20 8,35 8,73 8,813 [1,462 |16,5 (|9 2 1 12
ug/l A5 ‘,_ 1,343 yes | 13,4 20 |15,2 13 13,43 2,539 18,8 ||8 2 1 1
pg/l ANG6 ‘,_ 1,056 yes |48 15 |51,8 46,4 46,98 2,937 6,3 (|10 1 0 11
pg/l AY6 ‘,— 0,889 yes |48 15 51,2 47,5 48,02 2,393 5 9 1 0 10
mg/kg MO1 ‘,— 0,509 yes | 4,09 25 4,35 43 4,108 0,935 22,7 ||8 3 1 12
Se uoli AT ; 3,333 | yes |2 5 12,5 1,88 1,044 |0,2537 |[13,0 |7 |0 |4 1
ug/l A2 ‘,— 2,329 yes |73 10 (815 72,5 74,04 4,749 6,4 (|17 |0 0 17
ug/l A3 — 1,364 yes | 0,66 20 |0,75 0,646 |0,6602 |0,09433 14,2 ||5 2 2 9
pg/l A4 ‘,_ 1,318 yes | 4,02 20 |4,55 3,97 4,002 0,4966 |12,4 ||5 5 4 14
pg/l A5 ‘,_ 1,716 yes | 8,45 20 19,9 8,455 8,488 1,528 17,9 (|7 3 3 13
pg/l ANG6 ‘,— 0,754 yes |23 15 (243 23,2 22,7 2,401 10,5 (|7 2 2 11
ug/l AY6 : 0,000 yes |22 15 |22 21,75 21,63 2,742 12,6 ||10 1 0 1
mg/kg MO1 —_— ||2,182 | yes|1,1 25 (1.4 1,11 1,095 [0,2614 (2385 |0 (3 |8
Sn ug/l A2/S — -0,667 | yes|[15 10 [145 14,5 14,9 1,631 10,9 [[5 0 0 5
mag/kg MO1 ‘ -0,763 | yes|6,55 20 |6,05 6,51 6,494 |0,7161 |11,0 ||7 1 1 9
U pg/l A2 ‘,_ 1,597 yes | 26,3 10 |28,4 25,55 26,27 1,536 58 ||6 0 0 6
pg/l A4 ‘,— 0,952 yes | 2,52 15 |2,7 2,5 2,519 0,157 6,2 ||7 0 0 7
pg/l A5 ‘,— 0,968 yes | 6,06 15 |6,5 6,08 6,059 0,5239 |86 ||7 0 0 7
ug/l ANG6 - 0,320 yes |50 10 [50,8 47,5 47,36 |4,185 |88 ||5 0 0 5
ug/l AY6 p— 0,981 yes |53 10 |55,6 52,6 52,95 |2,004 |3,8 |4 0 0 4
mg/kg MO1 —_ -0,511 yes [2,19 25 2,05 2,165 [2,193 10,3925 |17,8||5 0 0 5
Vv pg/l Al -\‘ -0,232 yes | 6,31 15 |6,2 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A2 ‘F 0,175 yes |114 10 |115 114,9 113,8 6,867 6 18 |0 0 18
pg/l A3 ‘,— 0,702 yes | 2,09 15 |2,2 21 2,069 0,1732 |84 ||5 3 2 10
ug/l A4 ,‘ -0,097 yes | 8,26 15 |8,2 8,075 8,231 1,232 14,9 |19 4 4 17

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs

ug/l A5 ‘,— 0,606 yes | 15,4 15 |16,1 15,6 15,37 2,073 13,4 || 11 2 2 15

Laboratory 23

v pg/l ANG6 ‘,- 0,270 yes |74 10 |75,0 73,85 73,83 4774 6,5 ||12 |0 0 12

pg/l AY6 ‘,— 2,135 yes |74 10 (81,9 76,35 75,36 6,17 82 (|10 |0 0 10

mg/kg MO1 —_— -1,623 | yes 304 15 (26,7 31,8 30,67 |4,604 |15,0 ({11 |0 0 11

mg/kg S1 — 0,533 yes |67,5 15 [70,2 67,25 |67,41 7,863 [11,6 14 |0 0 14

Zn ug/l A1l [— 1,489 yes [ 13,1 20 [15,05 13,55 13,24 1,332 10,0 [[16 |4 1 21

pg/l A2 —\‘ -0,874 yes 412 10 |394 410 409,2 26,24 6,4 ||139 |0 0 39

pg/l A3 ‘,— 0,799 yes | 4,63 20 |5 4,81 4,489 1,123 25,0 ||8 3 2 13

pg/l A4 ‘,— 0,923 yes | 29,6 15 31,65 29,85 29,6 3,499 11,8 ||27 1 1 29

ug/l A5 — 1,933 yes | 53,1 15 (60,8 53 53,56 [4,756 |89 (|25 |1 0 26

ug/l ANG6 ‘,- 0,248 yes | 102 15 |103,9 102 102,7 6,35 6,2 (|24 |0 0 24

ug/l AY6 1 4,615 H [104 15 |140 100 101,7 7,79 7,7 ||16 |2 0 18

mg/kg MO1 ﬁ‘ -0,178 yes | 1912 10 |1895 1893 1914 102,7 54 |11 0 0 11

mg/kg S1 ‘,— 1,440 yes | 162 15 |179,5 164,1 163,9 9,145 56 (|19 |2 0 21

Laboratory 24

Al ug/l A1l | 0,024 yes |28 15 28,05 28,15 27,96 2,128 76 ||15 |4 2 21

ug/l A2 —_ -0,523 | yes |765 10 |745 752 7646 |51,78 |68 ||23 |2 0 25

ug/l A3 . -0,049 | yes|[10,3 20 |10,25 |10,25 |10,34 [1,084 |104 ||7 3 3 13

pg/l A4 —\‘ -1,019 yes |216 20 |194 217,5 215 21,45 10 26 1 0 27

pg/l A5 —\‘ -0,833 yes | 132 20 |121 133 130,1 16,49 12,6 ||18 |3 0 21

pg/l ANG6 —\‘ -0,384 yes | 521 15 |506 520 517,2 32,35 6,3 |[[17 1 0 18

mg/kg MO1 _\‘ -2,212 yes | 7800 20 |6075 7751 7847 1467 18,6 || 11 0 0 1

As ug/l Al —_— -0,549 [ yes 9,72 15 19,32 9,88 9,904 10,7848 [7,9 [[14 |4 3 21

ug/l A2 _\‘ -0,721 yes | 33,3 15 315 33,1 33,17 2,426 73 |21 2 0 23

pg/l A3 —\‘ -0,529 yes | 3,31 20 |3,135 3,325 3,295 0,262 79 ||9 2 2 13

pg/l A4 —\‘ -0,506 yes | 1,66 25 |1,555 1,65 1,652 0,2741 |16,5 || 11 6 6 23

pg/l A5 —\‘ -0,622 yes | 5,95 20 |5,58 6,025 5,9 0,8417 14,2 || 11 5 3 19

pg/l ANG6 —\‘ -0,952 yes | 126 15 (117 122,5 125,2 7,588 6,1 14 1 0 15

mg/kg MO1 —_— -1,718 | yes [4,86 20 4,025 |48 4,862 |0,6334 (13,0 |[11 |0 0 11

mg/kg S1 _\‘ -1,301 yes | 12,3 20 |10,7 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l A1l — 0,437 yes | 26,3 20 [27,45 27,35 26,22 3,119 11,8 |5 3 2 10

pg/l A2 ‘,— 1,011 yes |87 10 (91,4 84,4 83,12 7,188 8,6 [[14 1 1 16

pg/l A3 ‘,— 0,857 yes | 10,5 20 |114 10,8 10,46 0,9897 |95 |4 3 2 9

pg/l A4 ‘,- 0,210 yes | 11,9 20 |12,15 12,2 11,76 2,512 21,3 ||10 |0 5 15

ug/l A5 — 0,449 yes | 267 15 |276 269 2659 |22,35 |84 |[13 |0 0 13

ug/l ANG6 - 0,377 yes | 61 20 |63,3 63,2 62,05 [10,76 |17,3 |9 1 1 11

mg/kg MO1 —_— -1,156 | yes |8,06 25 16,895 |7,95 8,139 [1,407 |17,2||6 2 1 9

Ba pg/l Al —\‘ -0,904 yes | 84,1 10 80,3 83,6 84,12 3,16 3,8 |9 0 0 9

pg/l A2 _\‘ -2,066 yes |213 10 |191 215 2111 9,861 47 |13 |0 0 13

pg/l A3 —\‘ -0,579 yes | 28,8 15 27,55 29,4 28,82 1,79 6,2 |9 0 0 9

ug/l A4 \ -0,080 | yes |[8,36 15 8,31 8,335 8,266 |0,4707 |57 ||7 3 2 12

ug/l A5 —_— -0,847 | yes |5,04 15 (4,72 5,095 |5,039 |0,4885 |9,7 ||5 3 3 11

ug/l AN6 _\‘ -0,570 yes | 11,7 15 (11,2 11,9 11,64 0,8565 |7.4 ||8 1 1 10

Cd pg/l Al —\‘ -1,198 yes | 1,09 10 1,025 1,1 1,107 0,1124 [10,1 [|23 |2 2 27

pg/l A2 —\‘ -1,045 yes | 13,4 10 (12,7 13,1 13,19 0,6647 |5 25 |4 1 30

pg/l A3 —\‘ -0,579 yes | 0,38 20 0,358 0,38 0,3744 |0,03039 |8,1 6 4 4 14

pg/l A4 —\‘ -1,238 yes | 0,61 20 |0,5345 |0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

ug/l A5 —_— -1,151 yes 3,94 15 (3,60 3,99 3,911 0,2623 [6,7 ||20 |3 1 24

ug/l ANG6 —_— -0,954 | yes |95 15 (8,82 9,4 9,333 |0,4886 |52 |[15 |2 0 17

mg/kg MO1 —\‘ -0,874 yes | 1,43 20 |1,305 1,4 1,436 0,1234 (8,6 |10 1 0 1

mg/kg S1 —\‘ -0,922 yes | 0,638 25 |0,5645 |0,655 0,636 0,09954 |{15,6 (|19 |0 0 19

Co pg/l Al —\‘ -1,212 yes | 4,51 15 |41 4,37 4,39 0,41 93 ||17 |0 0 17

pg/l A2 —\‘ -1,504 yes | 133 10 |128 134 134,1 6,115 46 |21 0 0 21

ug/l A3 —_— -0,965 | yes|[1,52 15 [1,41 1,5 1,504 |0,06841 4,5 ||6 3 2 11

ug/l A4 —_— -1,269 | yes [9,51 15 |[8,605 |9,6 9,572 ]0,6636 |69 |17 |2 1 20

ug/l A5 —_— -1,975 | yes [13,5 15 (11,5 13,65 13,36 |1,046 |7,8 |[17 |1 1 19

pg/l ANG6 —\‘ -1,212 yes | 132 10 (124 131 130,6 7,825 6 14 |0 0 14

mg/kg MO1 —\‘ -1,188 yes | 4,84 20 |4,265 4.8 4,769 0,4822 |10,1 ||9 2 0 11

mg/kg S1 —\‘ -0,816 yes |19 20 (17,45 19,65 18,94 2,478 13,0 |17 |O 0 17

Cr ug/l Al —_— -0,471 yes [3,4 20 [3,24 3,3 3,459 [0,5089 [14,7[[19 [4 3 26

ug/l A2 —_— -1,677 | yes |167 10 |153 170 168,8 6,353 [3,8 ||25 |3 0 28

ug/l A3 —\‘ -0,585 yes | 1,23 25 |1,14 1,26 1,225 0,2141 |17,4 ||6 3 3 12

pg/l A4 _\‘ -1,929 yes | 8,95 15 |7,655 8,97 8,872 0,9045 |10,1 ||21 4 3 28

pg/l A5 _\‘ -2,497 yes | 11,8 15 19,59 11,6 11,87 1,581 13,3 ||22 1 1 24

pg/l ANG6 —\‘ -1,071 yes |112 10 |106 111,4 112,9 5,644 5 19 |0 0 19

mg/kg MO1 —\‘ -1,505 yes | 21,6 20 (18,35 21,9 21,89 2,78 12,6 || 11 0 0 11

mg/kg S1 —_— -1,000 | yes |64,5 20 |58,05 (62,85 [63,5 8,447 13,3 (|19 |1 0 20

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Cu ug/l Al — -0,733 [ yes 4,64 20 [4,3 4,695 [4,491 0,8305 [18,4[[13 [6 5 24
Laboratory 24
Cu pg/l A2 _\‘ -1,962 yes [ 106 10 95,6 108 106,8 5,027 47 1132 |2 0 34
pg/l A3 —\‘ -0,873 yes | 1,42 25 1,265 1,405 1,29 0,3362 |26,0 ||8 0 4 12
ug/l A4 - -0,279 | yes |5,2 20 |5,055 |52 5,083 |0,6487 12,7 ||[15 |7 6 28
ug/l A5 —_ -0,623 | yes 10,7 15 (10,2 10,8 10,59 (1,128 |10,6 ||18 |4 3 25
ug/l AN6 _\‘ -2,270 yes |74 10 |65,6 74,4 74,36 4,634 6,2 |21 0 0 21
mg/kg MO1 —\‘ -1,613 yes | 12,4 15 10,9 12,5 12,4 1,016 82 |11 0 0 11
mg/kg S1 _\‘ -2,036 yes | 40,6 15 |34,4 41,15 40,45 3,65 9 20 |0 0 20
Fe pg/l A2 —\‘ -0,345 yes | 1333 10 |1310 1344 1339 47,05 3,5 [[34 1 0 35
ug/l A4 - -0,352 | yes |455 10 (447 4515 |4535 26,38 |58 ||28 |1 0 29
ug/l A5 - -0,201 yes | 199 15 |196 196 197 17,54 |89 |25 |1 0 26
ug/l ANG6 - 0,338 yes | 828 10 |842 835,3 8255 34,5 42 |22 |1 0 23
g/kg MO1 _\‘ -2,542 yes | 13,2 20 9,845 13,63 13,18 2,045 155(/10 |0 0 10
Hg pg/l H1 _\‘ -2,785 yes | 0,45 15 0,356 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
pg/l H2 : 0,16 25 |<0,100 |0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
ug/l H3 — 0,420 yes |2,7 15 |2,785 |2,684 (2,675 |0,2293 (8,6 |[21 |4 0 25
mg/kg M1 ' 0,063 yes |0,79 20 |0,795 0,795 |0,7926 |0,05362|6,8 |19 (3 0 22
mg/kg St - -0,205 | yes|0,073 |40 (0,07 0,07 0,07425|0,02787 | 37,5 ||12 |1 1 14
Mn ug/l A1l — -0,554 yes | 7,46 15 7,15 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 —\‘ -1,199 yes | 801 10 |758 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A3 ‘,— 0,359 yes | 2,23 15 2,29 2,255 2,31 0,5509 |23,8 ||8 3 2 13
pg/l A4 } 0,012 yes | 53,9 15 |53,95 54,2 58,75 3,696 6,9 (|30 |0 0 30
ug/l A5 —_ -0,596 | yes|103 15 (98,4 102 1035 7,319 |71 ||27 |1 0 28
ug/l ANG6 —_ -0,540 | yes |407 10 |396 405 406,9 |18,48 |45 |[21 |0 0 21
mg/kg MO1 —_— -3,383 | yes |406 15 |303 418 407,7 |82,73 |20,2 |[11 |0 0 11
mg/kg S1 —\‘ -1,514 yes | 898 15 |796 887,5 893,1 60,43 6,8 (|19 1 0 20
N g/kg M2 ‘,— 2,397 yes |39,5 15 46,6 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni pg/l Al —\‘ -0,873 yes |10 15 19,345 9,86 9,869 1,08 10,9 [|24 1 1 26
ug/l A2 —_— -1,778 | yes |180 10 |164 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A3 —_ -0,544 | yes |3,31 15 |3,175 [3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l A4 —_— -0,931 yes | 6,66 15 |6,195 |6,65 6,66 0,6418 |96 ||16 |6 5 27
pg/l A5 —\‘ -0,751 yes | 9,94 15 19,38 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 _\‘ -1,9183 yes |115 10 |104 115 114 5,749 5 19 1 0 20
mg/kg MO1 —\‘ -0,807 yes | 15,7 15 14,75 15,9 15,83 1,48 93 |11 0 0 11
mg/kg S1 —_ -0,536 | yes |54,7 15 [52,5 5425 |54,85 |7,229 [13,1]|20 |0 0 20
P a/kg M2 —— -2,667 yes | 22,5 15 18,0 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l Al —_— -0,938 | yes 3,27 15 3,04 3,155  [3,11 0,2647 (85 [[14 [7 5 26
ug/l A2 —\‘ -1,062 yes |113 10 (107 116 115,2 8,405 73 ||25 1 1 27
pg/l A3 —\‘ -0,902 yes | 1,33 20 |1,21 1,295 1,319 0,1772 |13,4 ||10 1 2 13
pg/l A4 —\‘ -1,087 yes | 5,98 20 |5,33 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 —\‘ -1,480 yes | 9,55 15 8,49 9,45 9,669 0,9085 |94 |14 |6 4 24
ug/l ANG6 —_— -1,937 | yes |63 10 [56,9 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
mg/kg MO1 _\‘ -1,108 yes | 10,2 20 (9,075 9,92 10,27 1,384 13,4 |10 1 0 1
mg/kg S1 —\‘ -0,951 yes | 22,6 20 |20,45 23,02 22,72 2,667 11,7 |19 1 0 20
S g/kg M2 —\‘ -1,138 yes | 4,1 30 [3,40 3,61 3,377 0,9865 [29,2 ||8 0 0 8
Sb pg/l Al —\‘ -0,741 yes |9,72 15 19,18 9,265 9,457 0,5937 (6,3 ||7 3 1 11
pg/l A2 —\‘ -1,191 yes |94 10 88,4 92,25 90,97 5,977 6,6 ||14 |2 0 16
ug/l A3 —_ -0,544 | yes |3,31 20 |3,13 3,28 3,313 |0,3119 |94 ||5 2 1 8
ug/l A4 —_— -1,698 | yes [9,1 20 |7,555 8,73 8,813 [1,462 |16,5 (|9 2 1 12
ug/l A5 _\‘ -1,269 yes | 13,4 20 |11,7 13 13,43 2,539 18,8 ||8 2 1 1
pg/l ANG6 —\‘ -1,083 yes |48 15 441 46,4 46,98 2,937 6,3 (|10 1 0 11
mg/kg MO1 _\‘ -6,756 H |4,09 25 10,636 4.3 4,108 0,935 22,7 ||8 3 1 12
Se pg/l Al —\‘ -1,300 yes |2 15 1,805 1,88 1,944 0,2537 [13,0 ||7 0 4 11
ug/l A2 —\‘ -1,041 yes |73 10 69,2 72,5 74,04 4,749 6,4 (|17 |0 0 17
ug/l A3 | 0,023 yes | 0,66 20 |0,6615 |0,646 |0,6602 |0,09433|14,2 ||5 2 2 9
ug/l A4 —_— -0,709 | yes 4,02 20 |3,735 [3,97 4,002 |0,4966 |124 |5 5 4 14
ug/l A5 —_— -0,663 | yes |[8,45 20 |7,89 8,455 8,488 1,528 [17,9 |7 3 3 13
pg/l ANG6 —\‘ -1,391 yes |23 15 20,6 23,2 22,7 2,401 10,5 (|7 2 2 11
mg/kg MO1 —\‘ -0,364 yes |1,1 25 |1,05 1,11 1,095 0,2614 |23,8 ||5 0 3 8
Sr pg/l Al —\‘ -1,468 yes | 53,8 10 49,85 51,65 52,61 2,307 44 1|7 0 0 7
g/l A2 N 1,121 | yes [107 10 |101 106 1059 (2,377 (22 |[8 |0 [0 |8
ug/l A3 —_— -1,215 | yes 18,1 15 |16,45 [17,9 17,66 10,6931 |3,9 ||5 1 0 6
ug/l A4 —_— -1,750 | yes |40 10 (36,5 39,8 39,58 |1,56 39 |8 1 0 9
pg/l A5 _\‘ -2,185 yes |119 10 |106 119 116,7 6,305 54 ||7 1 0 8
pg/l ANG6 —\‘ -1,143 yes |28 10 |26,4 28,3 28,28 1,177 42 |6 0 0 6
U pg/l A2 —\‘ -0,608 yes | 26,3 10 |255 25,55 26,27 1,536 58 ||6 0 0 6
ug/l A4 _\‘ -0,529 yes | 2,52 15 (2,42 2,5 2,519 0,157 6,2 ||7 0 0 7

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs

ug/l A5 —_— -1,584 | yes |6,06 15 |[5,34 6,08 6,059 |0,5239 |86 ||7 0 0 7

Laboratory 24

U pg/l ANG6 —\‘ -3,440 yes |50 10 (41,4 47,5 47,36 4,185 8,8 |5 0 0 5

mg/kg MO1 _\‘ -2,009 yes |2,19 25 |1,64 2,165 2,193 0,3925 |17,8 ||5 0 0 5

1 ug/l Al — -1,289 [ yes 6,31 15 [5,7 6,035 [6,016 [0,3009 |5 7 4 2 13

ug/l A2 _\‘ -1,754 yes |114 10 |104 114,9 113,8 6,867 6 18 |0 0 18

ug/l A3 —_ -0,702 | yes [2,09 15 (1,98 2,1 2,069 |0,1732 |84 ||5 3 2 10

pg/l A4 _\‘ -1,808 yes | 8,26 15 7,14 8,075 8,231 1,232 14,9 |19 4 4 17

pg/l A5 _\‘ -1,645 yes | 15,4 15 |135 15,6 15,37 2,073 13,4 || 11 2 2 15

pg/l ANG6 _\‘ -1,703 yes |74 10 |67,7 73,85 73,83 4,774 6,5 (|12 |0 0 12

mg/kg MO1 —_— -3,158 | yes [304 15 [23,2 31,8 30,67 |4,604 |150 ({11 |0 0 11

mg/kg S1 — -0,978 | yes 67,5 15 |62,55 |67,25 |67,41 7,863 [11,6 |14 |0 0 14

Zn ug/l A1l — -0,573 yes [ 13,1 20 [12,35 13,55 13,24 1,332 10,0 [[16 |4 1 21

pg/l A2 _\‘ -3,010 yes 412 10 |350 410 409,2 26,24 6,4 ||139 |0 0 39

pg/l A3 -\‘ -0,248 yes | 4,63 20 |4,515 4,81 4,489 1,123 25,0 ||8 3 2 13

pg/l A4 —\‘ -1,284 yes | 29,6 15 26,75 29,85 29,6 3,499 11,8 ||27 1 1 29

ug/l A5 —_— -1,481 yes | 53,1 15 [47,2 53 53,56 [4,756 |89 (|25 |1 0 26

ug/l AN6 _\‘ -1,294 yes | 102 15 1921 102 102,7 6,35 6,2 (|24 |0 0 24

mg/kg MO1 _\‘ -1,276 yes | 1912 10 (1790 1893 1914 102,7 54 |11 0 0 1

mg/kg S1 ‘,— 0,411 yes | 162 15 |167 164,1 163,9 9,145 56 (|19 |2 0 21

Laboratory 25

Al pg/l A2 ; 4,314 H |765 10 |930 752 764,6 51,78 6,8 ||23 |2 0 25
mg/kg MN1 ‘,— 0,761 yes |6124 20 |6590 6311 6156 720,9 11,7 |13 1 0 14

Cd ug/l A2 ; 6,716 H [13,4 10 |17.9 13,1 13,19 0,6647 |5 25 |4 1 30
ug/l ANG6 1 6,035 H 9,5 15 [13.8 9,4 9,333 |0,4886 |52 |[15 |2 0 17

mg/kg MN1 ‘,— 0,735 yes | 1,36 20 |1,46 1,4 1,338 0,1849 |13,8 ||16 1 0 17

Co mg/kg S1 —\‘ -0,895 yes |19 20 [17,3 19,65 18,94 2,478 13,0 [[17 |O 0 17

Cr mg/kg S1 ; 3,217 H 64,5 20 [85,25 62,85 63,5 8,447 13,3 |19 1 0 20

Cu pg/l A2 ‘,— 1,509 yes [ 106 10 |114 108 106,8 5,027 47 1132 |2 0 34

ug/l ANG6 : 3,405 yes |74 10 |86.6 74,4 74,36 4,634 6,2 |21 0 0 21

mg/kg MN1 1 3,716 H [12,2 15 |15.6 12 11,7 0,936 8 12 |4 0 16

mg/kg S1 - 0,296 yes |40,6 15 (415 41,15 40,45 (3,65 9 20 |0 0 20

Fe pg/l A2 —\‘ -0,795 yes | 1333 10 |1280 1344 1339 47,05 3,5 [[34 1 0 35

pg/l A4 —\‘ -0,593 yes | 455 10 |441,5 451,5 453,5 26,38 58 [|28 1 0 29

pg/l A5 -\‘ -0,201 yes | 199 15 |196 196 197 17,54 8,9 |[|25 1 0 26

ug/l ANG6 p— 0,918 yes | 828 10 |866 835,3 8255 345 42 |22 |1 0 23

g/kg MN1 — -0,885 | yes|[11,3 20 |10,3 11,38 |11,36  |0,9289 (8,2 ||16 [0 0 16

Hg ug/l H1 — 1,037 yes 10,45 15 10.485 [0,43 0,4167 10,05865[14,0 [[20 |3 3 26

pg/l H2 ‘,— 0,500 yes |0,16 25 10,17 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23

pg/l H3 ‘,- 0,247 yes |2,7 15 2,75 2,684 2,675 0,2293 (8,6 ||21 4 0 25

mg/kg M1 -\‘ -0,222 yes | 0,79 20 |0,7725 {0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22

mg/kg St - 0,274 | yes|0,073 |40 [0,069 |0,07 0,07425|0,02787 | 37,5 |[12 |1 1 14

Mn ug/l A2 - 0,250 yes 801 10 |811 800 807,7 129,71 [3,7 |33 |0 0 33

ug/l A4 ' 0,037 yes |53,9 15 |54,05 |54,2 53,75 3,696 |69 ||30 |0 0 30

pg/l A5 ‘,— 0,518 yes | 103 15 |107 102 103,5 7,319 71 27 1 0 28

pg/l ANG6 ‘,— 1,081 yes | 407 10 |429 405 406,9 18,48 45 |21 0 0 21

mg/kg MN1 1‘ -0,080 yes | 333 15 |331 336 333,6 32,45 9,7 ||17 |0 0 17

mg/kg S1 -\‘ -0,230 yes | 898 15 |882,5 887,5 893,1 60,43 6,8 (|19 1 0 20

N a/kg M2 ——— -6,143 H 39,5 15 1213 39,8 40,17 2,52 6,3 ||11 2 0 13

Ni ug/l A2 p— (2,667 yes [ 180 10 [204 183 183,1 10,44 [5,7 |30 [0 0 30

ug/l AN6 1 4,522 H [115 10 141 115 114 5,749 5 19 1 0 20

mg/kg MN1 ‘,— 1,139 yes | 15,8 15 17,15 16,06 15,87 2,344 14,7 ||117 |0 0 17

mg/kg S1 —\‘ -0,646 yes |54,7 15 52,05 54,25 54,85 7,229 13,1 (|20 |0 0 20

P g/kg M2 —\‘ -1,025 yes | 22,5 15 |20.77 22,8 22,7 2,891 12,7 ][13 |0 0 13

Pb mg/kg S1 —— -2,699 yes | 22,6 20 [16,5 23,02 22,72 2,667 11,7 |19 1 0 20

pH M2 — -1,623 | yes [6,36 3,1 [6.2 6,4 6,358 [0,1121 [1,8 [[13 |0 0 13

Zn ug/l A2 - -0,194 | yes [412 10 [408 410 409,2 [26,24 |64 [[39 [0 0 39

pg/l A5 ‘,— 1,255 yes | 53,1 15 |58.1 53 53,56 4,756 8,9 |[|25 1 0 26

pg/l ANG6 ﬁ‘ -0,131 yes | 102 15 |101 102 102,7 6,35 6,2 (|24 |0 0 24

mg/kg MN1 —\‘ -0,542 yes | 1917 10 |1865 1890 1919 105,1 55 [|16 1 0 17

mg/kg S1 ' 0,041 yes | 162 15 [162,5 |164,1 163,9 9,145 |56 |[19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 26
Al pg/l Al _\‘ -2,167 yes |28 15 23,45 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A4 —\‘ -1,579 yes |216 20 |181,9 217,5 215 21,45 10 26 1 0 27
pg/l A5 ‘,— 0,674 yes | 132 20 |140,9 133 130,1 16,49 12,6 ||18 |3 0 21
ug/l ANG6 ' 0,074 yes | 521 15 [523,9 |520 517,2 3235 |63 ||[17 |1 0 18
As ug/l Al | 5,254 H 19,72 15 [13,55 [9,88 9,904 10,7848 [7,9 [[14 |4 3 21
ug/l A4 ‘,— 2,120 yes | 1,66 25 |21 1,65 1,652 0,2741 |16,5 || 11 6 6 23
pg/l A5 ‘,— 1,092 yes | 5,95 20 |6,6 6,025 5,9 0,8417 14,2 || 11 5 3 19
pg/l ANG6 : 4,265 H |126 15 |166,3 122,5 125,2 7,588 6,1 14 1 0 15
Cd pg/l Al —\‘ -1,560 yes | 1,09 10 1,005 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
ug/l A4 —_— -1,066 | yes |0,61 20 |0,545 0,6 0,6039 |0,08012|13,2 ||18 |6 5 29
ug/l A5 " 0,169 yes 3,94 15 (3,99 3,99 3,911 0,2623 [6,7 ||20 |3 1 24
ug/l ANG6 —_ -0,561 yes |9,5 15 (9,10 9,4 9,333 |0,4886 |52 |[15 |2 0 17
Co pg/l Al —\‘ -1,508 yes | 4,51 15 4,0 4,37 4,39 0,41 93 ||17 |0 0 17
pg/l A4 _\‘ -3,098 H |9,51 15 |73 9,6 9,572 0,6636 [6,9 (|17 |2 1 20
pg/l A5 _\‘ -2,667 yes | 13,5 15 10,8 13,65 13,36 1,046 78 (|17 1 1 19
ug/l ANG6 —_— -3,364 | yes |132 10 [109,8 |131 130,6 |7,825 |6 14 |0 0 14
Cr ug/l Al | 4,706 yes |34 20 |5 3,3 3,459 [0,5089 [14,7][19 [4 3 26
ug/l A4 — 0,521 yes 8,95 15 (9,3 8,97 8,872 10,9045 |10,1 ||21 |4 3 28
ug/l A5 : 4,181 yes | 11,8 15 |155 11,6 11,87 1,581 13,3 ||22 1 1 24
pg/l ANG6 ﬁ‘ -0,107 yes | 112 10 |111,4 111,4 112,9 5,644 5 19 |0 0 19
Cu pg/l Al —\‘ -0,948 yes | 4,64 20 [4,2 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A4 ‘r 0,096 yes | 5,2 20 |5,25 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
ug/l A5 - -0,249 | yes [10,7 15 (10,5 10,8 10,59 |1,128 |10,6 ||18 |4 3 25
g/l AN6 —_— 0,838 | yes |74 10 |70,9 74,4 7436 (4,634 |62 |21 |0 0 |21
Mn ug/l A1l [— -1,001 yes | 7,46 15 6,9 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A4 —\‘ -1,373 yes | 53,9 15 48,35 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l A5 —\‘ -0,919 yes | 103 15 95,9 102 103,5 7,319 71 27 1 0 28
pg/l ANG6 _\‘ -1,661 yes | 407 10 |373,2 405 406,9 18,48 45 |21 0 0 21
Ni ug/l Al - -0,133 [ yes |10 15 19,9 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A4 —_ -0,520 | yes |6,66 15 (6,4 6,65 6,66 0,6418 |96 ||16 |6 5 27
ug/l A5 ' 0,080 yes |9,94 15 (10,0 10 9,97 1,606 |16,1 (|22 |1 1 24
pg/l ANG6 ‘,— 0,835 yes |115 10 |119,8 115 114 5,749 5 19 1 0 20
Pb pg/l Al W‘ -0,082 yes | 3,27 15 3,25 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A4 -\‘ -0,301 yes | 5,98 20 |58 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
ug/l A5 ' 0,070 yes |9,55 15 (9,6 9,45 9,669 |0,9085 (9,4 |14 |6 4 24
ug/l ANG6 - 0,286 yes |63 10 (63,9 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
Zn ug/l A1l i -0,038 yes [ 13,1 20 [13,05 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A4 —_ -0,698 | yes [29,6 15 (28,05 |29,85 (29,6 3,499 11,8 |27 |1 1 29
pg/l A5 \‘ -0,025 yes | 53,1 15 |53 53 583,56 4,756 8,9 |[|25 1 0 26
pg/l ANG6 ‘r 0,131 yes | 102 15 |1083 102 102,7 6,35 6,2 (|24 |0 0 24
Laboratory 27
Al ug/l AY6 _— 0,486 yes | 549 15 ]569 559 555 3752 [6,8 [[11 |1 0 12
mg/kg MO1 ‘, 0,096 yes | 7800 20 |7875 7751 7847 1467 18,6 || 11 0 0 1
As pg/l AY6 ‘,— 0,323 yes | 124 15 |127 123,8 123,5 7,958 6,4 ||15 [0 0 15
mg/kg MO1 ﬁ‘ -0,128 yes | 4,86 20 |48 4.8 4,862 0,6334 13,0 ||11 0 0 11
mg/kg S1 ‘r 0,163 yes | 12,3 20 |12,5 12,2 12,35 1,497 12,1 ||17 |0 0 17
B pg/l AY6 ; 4,049 yes |61 20 [85,7 58,9 61,49 20,77 33,7 ||7 0 1 8
mg/kg MO1 ' 0,089 yes | 8,06 25 8,15 7,95 8,139 [1,407 |17,2||6 2 1 9
Ba ug/l AY6 e 1,354 yes | 12,8 15 |14 12,9 12,7 1,573 12,3 [|6 1 1 8
Cd ug/l AY6 —_— 0,614 yes [9,55 15 19,99 9,56 9,583 10,9035 [9,4 [[15 |0 0 15
mg/kg MO1 ‘,— 1,189 yes | 1,43 20 |1,6 1,4 1,436 0,1234 [8,6 |10 1 0 11
mg/kg S1 ‘,— 1,467 yes | 0,638 25 10,755 0,655 0,636 0,09954 | 15,6 (|19 |0 0 19
Co pg/l AY6 ‘,— 0,298 yes | 134 10 |136 134 133,5 6,872 5,1 13 1 0 14
mg/kg MO1 ‘,. 0,227 yes | 4,84 20 |4,95 4.8 4,769 0,4822 |10,1 ||9 2 0 1
mg/kg S1 — 0,500 yes |19 20 |19,95 |19,65 |18,94 |2,478 |13,0|/17 |0 0 17
Cr ug/l AY6 — 0,690 yes [ 116 10 [120 115 1154 15,935 [51 [[13 |1 0 14
mg/kg MO1 ‘,— 0,880 yes | 21,6 20 |28,5 21,9 21,89 2,78 12,6 || 11 0 0 11
mg/kg S1 ‘,— 0,535 yes |64,5 20 |67,95 62,85 63,5 8,447 13,3 |19 1 0 20
Cu pg/l AY6 ‘,— 1,766 yes |77 10 83,8 77,85 78,2 6,716 86 ||16 [0 0 16
mg/kg MO1 ‘,— 0,376 yes | 12,4 15 12,75 12,5 12,4 1,016 8,2 |11 0 0 1
mg/kg S1 — 0,525 yes |40,6 15 (42,2 41,15 40,45 (3,65 9 20 |0 0 20
Fe ug/l AY6 — 0,464 yes | 863 10 883 869 871,4 149,48 [57 [[15 |1 0 16
g/kg MO1 ‘,- 0,265 yes | 13,2 20 |13,55 13,63 13,18 2,045 155(/10 |0 0 10
Mn pg/l AY6 ‘F 0,194 yes 413 10 |417 412 415,2 27,29 6,6 ||15 [0 0 15
mg/kg MO1 ‘,— 0,263 yes | 406 15 |414 418 407,7 82,73 20,2 || 11 0 0 11
mg/kg S1 ‘,— 0,854 yes | 898 15 |955,5 887,5 893,1 60,43 6,8 (|19 1 0 20
N a/kg M2 —_— 0,608 yes [39,5 15 41,3 39,8 40,17  [2,52 6,3 [[11 |2 0 13

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Ni ug/l AY6 - 0,342 yes [117 10 |119 116 116,1 6,788 58 [[15 1 0 16
Laboratory 27
Ni mg/kg MO1 ‘,— 1,529 yes | 15,7 15 |175 15,9 15,83 1,48 9,3 ||11 0 0 11
mg/kg S1 ‘,— 0,768 yes |54,7 15 |57,85 54,25 54,85 7,229 13,1 (|20 |0 0 20
P a/kg M2 [— 1,067 yes | 22,5 15 1243 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l AY6 — 0,839 yes |62 10 [64,6 63,2 62,79 [3,454 [55 [[13 1 0 14
mg/kg MO1 1 8,382 C 10,2 20 |18,75 9,92 10,27 1,384 13,4 |10 1 0 1
mg/kg S1 ‘,— 0,774 yes | 22,6 20 |24,35 28,02 22,72 2,667 11,7 1|19 1 0 20
pH M2 ‘,— 0,406 yes | 6,36 3,1 |64 6,4 6,358 0,1121 [1,8 [|13 |0 0 13
S g/kg M2 } 0,000 yes | 4,1 30 [4.1 3,61 3,377 0,9865 [29,2 ||8 0 0 8
Sb ug/l AY6 — 0,861 yes [48 15 51,1 47,5 48,02 2,393 |5 9 1 0 10
mg/kg MO1 —_— -6,778 H 4,09 25 10625 |43 4,108 |0,935 |22,7 ||8 3 1 12
Se ug/l AN6 — 1,449 yes |23 15 255 23,2 22,7 2,401 10,5 (|7 2 2 11
mg/kg MO1 ‘,— 0,364 yes |1,1 25 |1,15 1,11 1,095 0,2614 |23,8 ||5 0 3 8
Sn mg/kg MO1 _\‘ -2,214 yes | 6,55 20 |51 6,51 6,494 0,7161 [11,0 ||7 1 1 9
TOC g/kg M2 1‘ -0,074 yes | 272 10 |271 272,9 2717 7,986 29 ||4 0 0 4
\ mg/kg MO1 - 0,219 yes [30,4 15 30,9 31,8 30,67 [4,604 [150[[11 [0 0 11
mg/kg S1 ‘,— 1,768 yes |67,5 15 76,45 67,25 67,41 7,863 11,6 (/14 |0 0 14
Zn ug/l AY6 ; 3,333 H [104 15 |130 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MO1 ‘,_ 1,130 yes | 1912 10 2020 1893 1914 102,7 54 |11 0 0 1
mg/kg S1 ‘,— 1,193 yes | 162 15 |176,5 164,1 163,9 9,145 56 (|19 |2 0 21
Laboratory 28
Hg ug/l H1 ; H 10,45 15 <1 0,43 0,4167 10,05865[14,0 [[20 |3 3 26
ug/l H2 | 0,16 25 | <1 0,1465 |0,1321 |0,04857 (36,7 |[19 |0 4 23
ug/l H3 | 0,000 yes |2,7 15 [2,7 2,684 [2,675 |0,2293 |86 ||21 |4 0 25
mg/kg M1 ‘,— 1,038 yes | 0,79 20 0,872 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22
Laboratory 29
Al pg/l Al ‘,— 0,476 yes |28 15 |29 28,15 27,96 2,128 76 ||15 |4 2 21
ug/l A2 —_— -1,752 | yes | 765 10 [698.0 |752 7646 |51,78 |68 ||23 |2 0 25
ug/l A4 —\‘ -0,810 yes |216 20 |198,5 217,5 215 21,45 10 26 1 0 27
ug/l A5 — -0,682 | yes|132 20 |123.0 |133 130,1 16,49 12,6 [|[18 |3 0 21
pg/l ANG6 —\‘ -0,793 yes | 521 15 1490.0 520 517,2 32,35 6,3 |[[17 1 0 18
mg/kg MO1 ‘,— 2,910 yes | 7800 20 |10070 |7751 7847 1467 18,6 || 11 0 0 11
As pg/l Al _\‘ -1,811 yes |9,72 15 |84 9,88 9,904 0,7848 [7,9 [|14 |4 3 21
ug/l A2 — 0,681 yes | 33,3 15 [35.0 33,1 33,17 |2,4426 |7,3 ||21 |2 0 23
ug/l A4 : H 1,66 25 |<2 1,65 1,652 0,2741 |16,5 || 11 6 6 23
ug/l A5 : 10,170 H |5,95 20 |12.0 6,025 5,9 0,8417 14,2 || 11 5 3 19
ug/l ANG6 ‘,— 1,481 yes | 126 15 |140.0 122,5 125,2 7,588 6,1 14 1 0 15
mg/kg MO1 ‘,— 0,823 yes | 4,86 20 |5,26 4.8 4,862 0,6334 [13,0 ||11 0 0 11
B pg/l Al ‘,— 0,837 yes | 26,3 20 [28,5 27,35 26,22 3,119 11,8 |5 3 2 10
pg/l A2 ‘,— 1,839 yes |87 10 |95.0 84,4 83,12 7,188 8,6 [[14 1 1 16
ug/l A4 1 3,445 yes | 11,9 20 |16 12,2 11,76 2,512 21,3 |10 |0 5 15
ug/l A5 p— 2,147 yes | 267 15 [310.0 |269 2659 |22,35 |84 |[13 |0 0 13
ug/l ANG6 1 4,098 yes | 61 20 |86.0 63,2 62,05 [10,76 |17,3 |9 1 1 11
mg/kg MO1 : H |8,06 25 | <50 7,95 8,139 1,407 17,2 |16 2 1 9
Cd pg/l Al ; 5,688 yes | 1,09 10 [14 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 —\‘ -0,597 yes | 13,4 10 |13.0 13,1 13,19 0,6647 |5 25 |4 1 30
ug/l A4 — |[2,295 yes | 0,61 20 0,75 0,6 0,6039 |0,08012|13,2 ||18 |6 5 29
ug/l A5 . -0,135 | yes [3,94 15 (3.9 3,99 3,911 |0,2623 |6,7 |[20 |3 1 24
ug/l ANG6 p— 0,702 yes |9,5 15 [10.0 9,4 9,333 |0,4886 |52 |[15 |2 0 17
mg/kg MO1 : 8,601 H 1,43 20 |2,66 1,4 1,436 0,1234 [8,6 |10 1 0 11
Co pg/l Al ‘,— 1,005 yes | 4,51 15 14,85 4,37 4,39 0,41 93 ||17 |0 0 17
pg/l A2 ‘,— 1,053 yes | 133 10 |140.0 134 134,1 6,115 46 |21 0 0 21
ug/l A4 p— 1,178 yes |9,51 15 (10,35 |9,6 9,572 ]0,6636 |69 |[17 |2 1 20
ug/l A5 — 0,494 yes [13,5 15 [14.0 13,65 13,36 |1,046 |7,8 |[17 |1 1 19
ug/l AN6 ‘,_ 1,212 yes | 132 10 |140.0 131 130,6 7,825 6 14 |0 0 14
mg/kg MO1 1 5,052 H 4,84 20 |7,285 4.8 4,769 0,4822 |10,1 ||9 2 0 1
Cr pg/l Al ; 5,588 H |3,4 20 |53 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 0,359 yes | 167 10 |170.0 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l A4 : 4,544 H 18,95 15 |12 8,97 8,872 0,9045 |10,1 ||21 4 3 28
pg/l A5 ‘,— 1,356 yes | 11,8 15 |13.0 11,6 11,87 1,581 13,3 |22 1 1 24
ug/l AN6 ‘,— 1,429 yes 112 10 |120.0 1114 112,9 5,644 5 19 |0 0 19
mg/kg MO1 _\‘ -0,741 yes | 21,6 20 |20 21,9 21,89 2,78 12,6 || 11 0 0 1
Cu pg/l Al —\‘ -0,409 yes | 4,64 20 [4,45 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A2 ‘,— 0,755 yes | 106 10 |110.0 108 106,8 5,027 47 1132 |2 0 34
pg/l A4 ‘r 0,192 yes | 5,2 20 |53 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
ug/l A5 p— 0,748 yes [10,7 15 [11.3 10,8 10,59 (1,128 |10,6 ||18 |4 3 25

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l AN6 ‘,— 1,081 yes |74 10 |78.0 74,4 74,36 4,634 6,2 |21 0 0 21
Laboratory 29
Cu mg/kg MO1 ‘,— 0,645 yes | 12,4 15 |13 12,5 12,4 1,016 8,2 ||11 0 0 11
Fe pg/l A2 { -0,045 yes | 1333 10 |1330 1344 1339 47,05 3,5 [[34 1 0 35
ug/l A4 - 0,220 yes | 455 10 |460 4515 |4535 26,38 |58 ||28 |1 0 29
ug/l A5 — 0,737 yes | 199 15 |210 196 197 17,54 |89 |25 |1 0 26
ug/l ANG6 — 0,773 yes | 828 10 |860 835,3 8255 34,5 42 |22 |1 0 23
g/kg MT1 | yes 15,03 [15,03 [1503 (0,425 |28 |[1 o |0 |1
Hg pg/l H1 } H 10,45 15 |<2 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
pg/l H2 : 0,16 25 |<2 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
g/l H3 —_— 41,383 | yes|2,7 15 |2,42 2,684 |2,675 |0,2293 |86 |21 |4 0 |25
mg/kg M1 —_ -0,506 | yes [0,79 20 |0,75 0,795 ]0,7926 |0,05362 (6,8 |[19 |3 0 22
Mn ug/l A1l . -2,163 yes | 7,46 15 6,25 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 ‘,— 0,724 yes | 801 10 |830.0 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A4 ‘F 0,148 yes | 53,9 15 |545 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l A5 ‘,— 0,777 yes | 103 15 |109.0 102 103,5 7,319 71 27 1 0 28
ug/l ANG6 p— 1,130 yes | 407 10 [430.0 |405 406,9 |18,48 |45 |[21 |0 0 21
mg/kg MO1 1 3,120 yes | 406 15 |501 418 407,7 82,73 20,2 || 11 0 0 1
Ni ug/l Al ' -0,067 | yes |10 15 19,95 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 p— 1,222 yes | 180 10 [191.0 |183 183,1 10,44 |57 (|30 |0 0 30
pg/l A4 -\‘ -0,220 yes | 6,66 15 6,55 6,65 6,66 0,6418 |96 (|16 |6 5 27
pg/l A5 —\‘ -5,687 yes | 9,94 15 |57 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 ‘,— 1,565 yes |115 10 |124.0 115 114 5,749 5 19 1 0 20
mg/kg MO1 - 0,255 yes | 15,7 15 |16 15,9 15,83 1,48 93 |11 |0 0 11
Pb ug/l Al - -0,285 | yes 3,27 15 13,2 3,155  [3,11 0,2647 (85 [[14 [7 5 26
ug/l A2 : 3,363 yes |113 10 |132.0 116 115,2 8,405 73 ||25 1 1 27
pg/l A4 ‘,— 0,702 yes | 5,98 20 |64 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 -\‘ -0,209 yes | 9,55 15 |94 9,45 9,669 0,9085 (9,4 |14 |6 4 24
pg/l ANG6 ‘,— 1,905 yes |63 10 |69.0 62,78 63,35 4,887 7,7 ||18 |0 0 18
mg/kg MO1 — 0,686 | yes|10,2 20 (10,9 9,92 10,27 [1,384 [134 (|10 |1 0 11
Sb ug/l Al | 5,048 H 19,72 15 134 9,265 [9,457 [0,5937 [6,3 [[7 3 1 11
ug/l A2 1 5,106 H (94 10 [118.0 |92,25 (90,97 |5977 |66 |[14 |2 0 16
pg/l A4 : 3,132 yes | 9,1 20 |11,95 8,73 8,813 1,462 16,5 (|19 2 1 12
pg/l A5 : 3,507 yes | 13,4 20 |18.1 13 13,43 2,539 18,8 ||8 2 1 11
pg/l ANG6 : 8,000 H |48 15 |76.8 46,4 46,98 2,937 6,3 (|10 1 0 11
mg/kg MO1 1 3,120 yes [4,09 25 |5685 |43 4,108 |0,935 |22,7 ||8 3 1 12
Se ug/l A1l - -0,267 yes |2 15 11,96 1,88 1,944 0,2537 [13,0 ||7 0 4 11
ug/l A2 ‘,— 0,685 yes |73 10 |755 72,5 74,04 4,749 6,4 (|17 |0 0 17
ug/l A4 ‘,— 1,816 yes | 4,02 20 |4,75 3,97 4,002 0,4966 |12,4 ||5 5 4 14
pg/l A5 _\‘ -2,544 yes | 8,45 20 |6.3 8,455 8,488 1,528 17,9 (|7 3 3 13
pg/l ANG6 —\‘ -0,754 yes |23 15 |21.7 23,2 22,7 2,401 10,5 (|7 2 2 11
mg/kg MO1 : 1,1 25 |<8 1,11 1,095 0,2614 |23,8 ||5 0 3 8
Sn mg/kg MO1 | H 6,55 20 [<15 6,51 6,494 0,7161 [11,0 ||7 1 1 9
Sr ug/l Al ' 0,074 yes 53,8 10 |54 51,65 [52,61 [2,307 [44 [[7 0 0 7
ug/l A2 - 0,374 yes | 107 10 [109.0 |106 1059 2,377 |22 ||8 0 0 8
pg/l A4 ‘,— 0,500 yes |40 10 |41 39,8 39,58 1,56 39 |8 1 0 9
pg/l A5 ‘F 0,168 yes | 119 10 |120.0 119 116,7 6,305 54 ||7 1 0 8
pg/l ANG6 ‘,— 1,429 yes |28 10 |30.0 28,3 28,28 1,177 42 |6 0 0 6
\ ug/l Al - -0,127 | yes 6,31 15 16,25 6,035 [6,016 [0,3009 |5 7 4 2 13
ug/l A2 p— 1,053 yes | 114 10 [120.0 |1149 (1138 |6,867 |6 18 |0 0 18
g/l A4 - -0,258 | yes|8,26 15 8,1 8,075 [8231 [1,232 (1499 |4 |4 17
pg/l A5 —\‘ -0,346 yes | 15,4 15 |15.0 15,6 15,37 2,073 13,4 || 11 2 2 15
pg/l ANG6 ‘,— 1,622 yes |74 10 |80.0 73,85 73,83 4,774 6,5 (|12 |0 0 12
mg/kg MO1 ‘,— 2,939 yes | 30,4 15 371 31,8 30,67 4,604 15,0 || 11 0 0 11
Zn ug/l A1l ; 4,504 H [13,1 20 |19 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A2 — 1,359 yes [412 10 [440.0 |410 409,2 |26,24 |64 |[39 |0 0 39
ug/l A4 — (2,432 yes | 29,6 15 |35 29,85 (29,6 3,499 |11,8 |27 |1 1 29
ug/l A5 p— |[2,486 yes | 53,1 15 [63.0 53 53,56 [4,756 |89 (|25 |1 0 26
pg/l ANG6 ‘,— 1,046 yes | 102 15 |110.0 102 102,7 6,35 6,2 (|24 |0 0 24
mg/kg MO1 —\‘ -0,476 yes | 1912 10 |1867 1893 1914 102,7 54 |11 0 0 11
Laboratory 30
Fe ug/l A2 — -17,810 [ H 1333 10 [146 1344 1339 47,05 [35 [[34 1 0 35
ug/l ANG6 — -17,710 | H |828 10 |95 835,3 8255 34,5 4,2 |22 0 23

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 31
Al pg/l A2 — -0,635 yes | 765 10 |740,7 752 764,6 51,78 6,8 ||23 |2 0 25
pg/l A4 _\‘ -2,162 yes |216 20 |169,3 217,5 215 21,45 10 26 |1 0 27
pg/l A5 —\‘ -5,303 H |132 20 |62,0 133 130,1 16,49 12,6 ||18 |3 0 21
ug/l AY6 —_— -2,655 H 549 15 [439,7 |559 555 3752 6,8 ||[11 |1 0 12
As ug/l A2 —— -6,446 H [33,3 15 17,2 33,1 33,17 2,426 7,3 |21 2 0 23
ug/l A4 : H 1,66 25 |<10 1,65 1,652 0,2741 16,5 || 11 6 6 23
pg/l A5 : H |5,95 20 |<10 6,025 5,9 0,8417 14,2 || 11 5 3 19
pg/l AY6 _\‘ -1,785 yes | 124 15 |107,4 123,8 123,5 7,958 6,4 (|15 |0 0 15
Cd pg/l A2 —_— -1,343 yes | 13,4 10 |125 13,1 13,19 0,6647 |5 25 |4 1 30
ug/l A4 p— 1,475 yes | 0,61 20 |0,7 0,6 0,6039 |0,08012|13,2 (18 |6 5 29
pg/! A5 —_ -0,474 | yes 3,94 15 (3,8 3,99 3,911 |0,2623 |6,7 |[20 |3 1 24
ug/l AY6 —_— -0,907 | yes|9,55 15 18,9 9,56 9,583 10,9035 |94 |[15 |0 0 15
Co pg/l A2 - -0,376 yes [133 10 |130,5 134 134,1 6,115 46 |21 0 0 21
pg/l A4 —\‘ -0,925 yes | 9,51 15 8,85 9,6 9,572 0,6636 [6,9 (|17 |2 1 20
pg/l A5 W‘ -0,099 yes | 13,5 15 |13/4 13,65 13,36 1,046 78 |17 |1 1 19
g/l AY6 - 0,343 | yes|134 10 |131,7 |134 1335 [6,872 |51 |[13 |1 0 14
Cr ug/l A2 - -0,132 | yes [167 10 [165,9 [170 168,8 6,353 [3,8 [[25 |3 0 28
ug/l A4 —_— -1,043 | yes [8,95 15 (8,25 8,97 8,872 10,9045 |10,1 ||21 |4 3 28
pg/l A5 —\‘ -0,904 yes 11,8 15 |11 11,6 11,87 1,581 13,3 (|22 |1 1 24
pg/l AY6 —\‘ -0,828 yes | 116 10 |111,2 115 115,4 5,935 5,1 13 |1 0 14
Cu pg/l A2 — 1,660 yes [ 106 10 |[114,8 108 106,8 5,027 47 1132 |2 0 34
pg/l A4 _\‘ -2,692 yes | 5,2 20 |3,8 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
ug/l A5 ‘,— 2,118 yes | 10,7 15 124 10,8 10,59 1,128 10,6 |18 |4 3 25
ug/l AY6 p— 1,325 yes |77 10 (82,1 77,85 78,2 6,716 |86 ||[16 |0 0 16
Fe ug/l A2 — 0,408 yes [ 1333 10 [1360,2 [1344 1339 47,05 [35 |34 |1 0 35
pg/l A4 —\‘ -0,719 yes | 455 10 |438,6 451,5 453,5 26,38 58 ||28 |1 0 29
pg/l A5 1‘ -0,134 yes | 199 15 |197,0 196 197 17,54 89 ||125 |1 0 26
pg/l AY6 —\‘ -0,401 yes | 863 10 8457 869 871,4 49,48 57 |15 |1 0 16
Mn ug/l A2 —_— -0,629 | yes [801 10 [775,8 ]800 807,7 129,71 [3,7 [[33 [0 0 33
ug/l A4 —_— -1,138 | yes [53,9 15 49,3 54,2 53,75 3,696 |69 [[30 |0 0 30
pg/! A5 —_— -1,049 | yes |103 15 (94,9 102 1035 7,319 |71 ||27 |1 0 28
pg/l AY6 —\‘ -1,395 yes 413 10 |384,2 412 415,2 27,29 6,6 (|15 |0 0 15
Ni pg/l A2 -_ -0,378 yes [ 180 10 |176,6 183 183,1 10,44 57 |30 [0 0 30
pg/l A4 : H /6,66 15 |<5 6,65 6,66 0,6418 (9,6 |16 |6 5 27
g/l A5 —_— -1,797 | yes|9,94 15 |86 10 9,97 1,606 |16,1 |22 |1 1 24
ug/l AY6 1 6,735 H [117 10 |156,4 116 116,1 6,788 58 ||15 |1 0 16
Pb ug/l A2 —— -4,142 yes [113 10 89,6 116 115,2 8,405 73 |25 |1 1 27
ug/l A4 p— (2,876 H [5,98 20 |77 5,85 5,937 10,6381 |10,7 ||[17 |6 5 28
pg/l A5 : 6,492 H 19,55 15 14,2 9,45 9,669 0,9085 |94 |14 |6 4 24
pg/l AY6 _\‘ -1,742 yes |62 10 |56,6 63,2 62,79 3,454 55 ||13 |1 0 14
Se pg/l A2 — -2,137 yes |73 10 65,2 72,5 74,04 4,749 6,4 ||17 |0 0 17
pg/l A4 _\‘ -3,657 H 4,02 20 |2,55 3,97 4,002 0,4966 12,4 ||5 5 4 14
ug/l A5 1 3,373 yes 8,45 20 11,3 8,455 8,488 1,528 [17,9 |7 3 3 13
ug/l AY6 .\‘ -0,182 yes |22 15 |21,7 21,75 21,63 2,742 12,6 ||10 |1 0 1
Zn pg/l A2 — -0,743 yes [412 10 |396,7 410 409,2 26,24 6,4 |39 [0 0 39
pg/l A4 —\‘ -0,969 yes | 29,6 15 27,45 29,85 29,6 3,499 11,8 (|27 |1 1 29
pg/l A5 -\‘ -0,251 yes | 53,1 15 52,1 53 53,56 4,756 89 ||125 |1 0 26
pg/l AY6 _\‘ -0,782 yes | 104 15 97,9 100 101,7 7,79 7,7 ||16 |2 0 18
Laboratory 32
Ni [ ug/l | AY6 ] — [[1,538 | yes[117 [10 [126 [116 [116,1 [6,788 [58 [[15 |1 [0 [16
Laboratory 33
As pg/l A2 —_ -0,520 yes | 33,3 15 32,0 33,1 33,17 2,426 73 |21 2 0 23
ug/l AY6 - -0,430 | yes|124 15 |120 123,8 |123,5 (7,958 |64 (|15 |0 0 15
Cd ug/l A2 - -0,298 | yes[134 10 [13,2 13,1 13,19 10,6647 [5 25 [4 1 30
ug/l AY6 | 0,014 yes | 9,55 15 |9,56 9,56 9,583 ]0,9035 |94 |[15 |0 0 15
Hg ug/l H1 ; 0,000 yes 10,45 15 10,45 0,43 0,4167 ]0,05865[14,0 [[20 [3 3 26
pg/l H2 ‘F 0,150 yes |0,16 25 10,163 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
pg/l H3 ‘,— 0,765 yes |2,7 15 2,855 2,684 2,675 0,2293 (8,6 ||21 4 0 25
Zn pg/l A2 — 1,893 yes [412 10 |451 410 409,2 26,24 6,4 |39 [0 0 39
pg/l AY6 _\‘ -1,103 yes | 104 15 |95/4 100 101,7 7,79 7,7 ||16 |2 0 18

SYKE - Interlaboratory comparison test 4/2007

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 34
Al ug/l A2 - -0,340 yes | 765 10 |752 752 764,6 51,78 6,8 [[283 |2 0 25
pg/l AY6 ‘,— 1,190 yes | 549 15 598 559 555 37,52 6,8 |11 1 0 12
As ug/l A2 —_ -0,561 yes | 33,3 15 31,9 33,1 33,17 2,426 7,3 |21 2 0 23
pg/! AY6 —_ -0,538 | yes|124 15 |119 1238 |1235 (7,958 |64 ||15 |0 0 15
Cd pg/l A2 - -0,298 | yes[13,4 10 [132 13,1 13,19 [0,6647 |5 25 4 1 30
pg/! AY6 ' 0,070 yes |9,55 15 19,6 9,56 9,583 ]0,9035 |94 |[15 |0 0 15
Co ug/l A2 — 0,602 yes | 133 10 [137 134 1341 6,115 46 [|21 0 0 21
pg/l AY6 ‘,— 1,045 yes | 134 10 141 134 133,5 6,872 5,1 13 |1 0 14
Cr pg/l A2 ; 2,874 H [167 10 [191 170 168,8 6,353 38 [[25 |3 0 28
pg/l AY6 ‘,— 2,241 yes | 116 10 |129 115 115,4 5,935 5,1 13 |1 0 14
Cu pg/l A2 ; 0,000 yes [106 10 [106 108 106,8 5,027 [4,7 [[32 ]2 0 34
pg/! AY6 - -0,286 | yes |77 10 |759 77,85 782 6,716 |86 ||16 |0 0 16
Fe ug/l A2 —_— -0,495 yes | 1333 10 [1300 1344 1339 47,05 35 [[34 |1 0 35
pg/l AY6 _\‘ -3,940 H |863 10 693 869 871,4 149,48 57 |15 |1 0 16
Hg ug/l H1 —_— -0,593 yes | 0,45 15 10,430 0,43 0,4167 |0,05865|14,0 [[20 |3 3 26
pg/l H3 _\‘ -0,294 yes |2,7 15 2,641 2,684 |2,675 0,2293 [8,6 |21 4 0 25
Mn pg/l A2 | 0,025 yes [801 10 [802 800 807,7 129,71 [3,7 [[33 [0 0 33
pg/! AY6 — -0,872 | yes|413 10 |395 412 4152 127,29 |66 |[15 |0 0 15
Ni pg/l A2 — 0,667 yes [180 10 [186 183 183,1 [10,44 [57 [[30 [0 0 30
pg/l AY6 —\‘ -0,684 yes 117 10 113 116 116,1 6,788 58 ||15 |1 0 16
Pb ug/l A2 —_— 0,531 yes 113 10 [116 116 115,2 8,405 73 125 |1 1 27
pg/l AY6 ‘,- 0,226 yes |62 10 62,7 63,2 62,79 3,454 55 ||13 |1 0 14
Sb pg/l A2 - 0,170 yes [94 10 [94,8 92,25 190,97 [5977 [66 [[14 |2 0 16
pg/! AY6 - -0,472 | yes |48 15 |46,3 47,5 48,02 |2,393 |5 9 1 0 10
Se pg/l A2 -— -0,356 yes |73 10 [71,7 72,5 74,04 14,749 6.4 [[17 |0 0 17
pg/l AY6 —\‘ -1,455 yes |22 15 19,6 21,75 21,63 2,742 12,6 ||10 |1 0 11
v ug/l A2 — 0,526 yes 114 10 [117 114,9 113,8 6,867 6 18 |0 0 18
pg/l AY6 ‘,— 1,189 yes |74 10 |78,4 76,35 75,36 6,17 82 |10 |0 0 10
Zn pg/l A2 ' 0,097 yes [412 10 [414 410 409,2 [26,24 6,4 [[39 |0 0 39
pg/l AY6 ‘,- 0,256 yes | 104 15 106 100 101,7 7,79 77 |16 |2 0 18
Laboratory 35
Hg ug/l H1 —_— -0,504 yes | 0,45 15 10,433 0,43 0,4167 [0,05865|14,0 [[20 |3 3 26
pg/l H2 ‘,— 0,750 yes |0,16 25 10,175 0,1465 |0,1321 |0,04857|36,7 ||[19 |0 4 23
pg/l H3 _\‘ -1,654 yes |2,7 15 12,365 2,684 2,675 0,2293 8,6 |21 4 0 25
mg/kg M1 p— 1,108 yes |0,79 20 |0,8775 |0,795 |0,7926 |0,05362|6,8 ||[19 |3 0 22
Laboratory 36
Al pg/l A2 — -1,438 [ yes[765 10 [710 752 7646 51,78 [6,8 [[23 |2 0 25
pg/l AN6 \‘ -0,026 yes | 521 15 520 520 517,2 32,35 6,3 ||17 |1 0 18
mg/kg MNH1 —\‘ -0,937 yes |6124 20 |5550 6311 6156 720,9 11,7 ||13 |1 0 14
As pg/l A2 — -1,321 yes | 33,3 15 |30 33,1 33,17 2,426 7,3 |21 2 0 23
g/l AN6 —_— 0,635 | yes|126 15 |120 1225 [1252 |7,588 |61 |[14 |1 0 15
mag/kg MN1 —_— 1,870 | yes |4,76 20 |5,65 457 4808 |1,028 |21,3|[14 |0 0 14
B pg/l A2 — -1,609 | yes|[87 10 [80 84,4 83,12 [7,188 [8,6 [[14 |1 1 16
pg/l AN6 _\‘ -1,803 yes |61 20 |50 63,2 62,05 10,76 17,3 ||9 1 1 11
mg/kg MNH1 —\‘ -4,104 yes |6,16 25 |3 6,145 6,853 4,468 65,1 |16 0 1 7
Ba pg/l A2 —_— 0,657 yes 213 10 [220 215 211,1 9,861 4,7 [[13 |0 0 13
pg/l ANG6 _\‘ -1,937 yes | 11,7 15 |10 11,9 11,64 0,8565 7,4 ||8 1 1 10
Cd pg/l A2 — -5,075 H [13,4 10 [10 13,1 13,19 10,6647 |5 25 |4 1 30
pg/! AN6 p— 0,702 yes |9,5 15 |10 9,4 9,333 04886 |52 |[15 |2 0 17
mg/kg MNH1 : 5,441 H |1,36 20 |21 1,4 1,338 0,1849 |13,8 ||16 |1 0 17
Cr pg/l A2 - 0,359 yes | 167 10 [170 170 168,8 6,353 38 [[25 |3 0 28
pg/l AN6 —\‘ -0,357 yes | 112 10 |110 111,4 112,9 5,644 5 19 |0 0 19
mag/kg MN1 —_— 2,857 | yes|20,3 20 |14,5 20,5 2031 |27 13,2 (|16 [0 0 16
Cu pg/l A2 — 0,755 yes [106 10 [110 108 106,8 5,027 [4,7 [[32 |2 0 34
pg/l ANG6 —\‘ -1,081 yes | 74 10 |70 74,4 74,36 4,634 6.2 |21 0 0 21
mg/kg MN1 _\‘ -0,765 yes [ 12,2 15 115 12 11,7 0,936 8 12 |4 0 16
Fe pg/l A2 [— 1,005 yes | 1333 10 [1400 1344 1339 47,05 35 [[34 |1 0 35
pg/l AN6 ‘,— 0,531 yes | 828 10 |850 835,3 825,5 34,5 42 1122 |1 0 23
a/kg MNH1 ‘,— 0,487 yes | 11,3 20 11,85 11,38 11,36 0,9289 |82 ||16 |0 0 16
Mn pg/l A2 — 1,723 yes [ 801 10 [870 800 807,7 129,71 [3,7 [[33 [0 0 33
pg/! AN6 p— 1,130 yes 407 10 |430 405 4069 |1848 |45 |[21 |0 0 21
mg/kg MN1 — 0,681 yes | 333 15 |350 336 3336 |3245 |97 |[17 |0 0 17
Ni pg/l A2 — 1,111 yes | 180 10 [190 183 183,1 10,44 57 1|30 |0 0 30
pg/l AN6 ‘,— 0,870 yes | 115 10 |120 115 114 5,749 5 19 |1 0 20
mg/kg MNH1 —\‘ -0,675 yes | 15,8 15 |15 16,06 15,87 2,344 14,7 ||17 |0 0 17
Pb pg/l A2 [— 1,239 yes [113 10 [120 116 115,2 8,405 73 125 |1 1 27

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l ANG6 — 2,222 yes |63 10 |70 62,78 63,35 (4,887 |7,7 ||18 |0 18
Laboratory 36
Pb mg/kg MN1 ‘,— 2,617 yes | 10,7 20 [18,5 10,66 10,79 1,164 10,7 [[15 |0 1 16
Sb pg/l A2 —\‘ -0,851 yes |94 10 |90 92,25 90,97 5,977 6,6 ||14 |2 0 16
ug/l ANG6 _— 0,556 yes |48 15 |50 46,4 46,98 |2,937 |6,3 |[10 |1 0 11
mg/kg MN1 | <5 0,845 10,9655 |0,3468 |35,9 ||3 0 1 4
Se ug/l A2 .- 1,918 yes |73 10 |80 72,5 74,04 4,749 6,4 |17 |0 0 17
pg/l ANG6 : H |23 15 |<30 23,2 22,7 2,401 10,5 (|7 2 2 11
mg/kg MN1 : 0,97 25 |<6 0,95 0,8789 |0,1352 [153 ||4 1 1 6
v pg/l A2 ‘,— 1,053 yes [114 10 |120 114,9 113,8 6,867 6 18 |0 0 18
ug/l AN6 —\‘ -1,081 yes |74 10 |70 73,85 73,83 4,774 6,5 (|12 |0 0 12
mg/kg MN1 _\‘ -0,648 yes | 24,7 15 |23,5 25 24,68 2,735 11,0 || 11 0 0 1
Zn ug/l A2 — 1,845 yes [412 10 [450 410 409,2 [26,24 |64 [[39 [0 0 39
pg/l ANG6 ‘,— 2,353 yes | 102 15 |120 102 102,7 6,35 6,2 (|24 |0 0 24
mg/kg MN1 ‘,— 2,118 yes | 1917 10 (2120 1890 1919 105,1 55 [|16 1 0 17
Laboratory 37
Al ug/l A1l [— 0,738 yes |28 15 129,55 28,15 27,96 2,128 76 ||15 |4 2 21
ug/l A2 — 0,680 yes | 765 10 |791 752 7646 |51,78 |68 ||23 |2 0 25
ug/l A4 ‘,— 0,440 yes |216 20 |2255 217,5 215 21,45 10 26 1 0 27
pg/l ANG6 ‘,— 0,589 yes | 521 15 |544 520 517,2 32,35 6,3 |[[17 1 0 18
As pg/l Al ‘,— 0,658 yes |9,72 15 10,2 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
pg/l A2 ‘,— 1,161 yes | 33,3 15 36,2 33,1 33,17 2,426 73 |21 2 0 23
ug/l A4 ‘,— 2,217 yes | 1,66 25 2,12 1,65 1,652 0,2741 |16,5 || 11 6 6 23
ug/l ANG6 _\‘ -0,529 yes | 126 15 |121 122,5 125,2 7,588 6,1 14 1 0 15
Cd ug/l A1l ' 0,092 yes | 1,09 10 1,095 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
pg/l A2 —\‘ -0,895 yes | 13,4 10 (12,8 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A4 —\‘ -0,344 yes | 0,61 20 10,589 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
pg/l ANG6 —\‘ -0,758 yes |9,5 15 8,96 9,4 9,333 0,4886 |52 (|15 |2 0 17
Co pg/l Al ‘,— 0,384 yes | 4,51 15 4,64 4,37 4,39 0,41 93 ||17 |0 0 17
ug/l A2 —\‘ -0,902 yes | 133 10 |127 134 134,1 6,115 46 |21 0 0 21
ug/l A4 r 0,112 yes |9,51 15 (9,59 9,6 9,572 ]0,6636 |69 |17 |2 1 20
ug/l ANG6 ,‘ -0,151 yes | 132 10 |131 131 130,6 7,825 6 14 |0 0 14
Cr pg/l Al ‘,— 1,471 yes | 3,4 20 (3,9 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 0,359 yes | 167 10 |170 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l A4 ‘,— 0,864 yes | 8,95 15 19,53 8,97 8,872 0,9045 |10,1 ||21 4 3 28
ug/l AN6 _\‘ -0,357 yes |112 10 |110 1114 112,9 5,644 5 19 |0 0 19
Cu ug/l Al — 0,754 yes [4,64 20 [4,99 4,695 [4,491 0,8305 [18,4[[13 [6 5 24
ug/l A2 - 0,377 yes | 106 10 |108 108 106,8 |5,027 [4,7 ||32 |2 0 34
pg/l A4 ‘,— 1,029 yes | 5,2 20 |5,735 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
pg/l ANG6 -\‘ -0,270 yes |74 10 |73 74,4 74,36 4,634 6,2 |21 0 0 21
Fe pg/l A2 { -0,045 yes | 1333 10 |1330 1344 1339 47,05 3,5 [[34 1 0 35
ug/l A4 - -0,352 | yes |455 10 (447 4515 |4535 26,38 |58 ||28 |1 0 29
ug/l ANG6 —_ -0,556 | yes |828 10 |805 835,3 8255 34,5 42 |22 |1 0 23
Mn ug/l A1l [— -1,805 yes | 7,46 15 6,45 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 ‘,- 0,225 yes | 801 10 |810 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A4 1‘ -0,099 yes | 53,9 15 |53,5 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l ANG6 —\‘ -0,835 yes | 407 10 |390 405 406,9 18,48 45 |21 0 0 21
Ni pg/l Al ‘,— 1,333 yes |10 15 |11 9,86 9,869 1,08 10,9 |24 1 1 26
ug/l A2 - 0,222 yes | 180 10 |182 183 183,1 10,44 |57 |[|130 |0 0 30
ug/l A4 p— 1,371 yes | 6,66 15 |7,345 |6,65 6,66 0,6418 |96 |16 |6 5 27
ug/l AN6 _\‘ -1,391 yes |115 10 (107 115 114 5,749 5 19 1 0 20
Pb pg/l Al —\‘ -0,979 yes | 3,27 15 3,03 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 ‘,— 1,947 yes | 113 10 (124 116 115,2 8,405 73 ||25 1 1 27
pg/l A4 W‘ -0,100 yes | 5,98 20 |5,92 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
ug/l ANG6 —_— -0,635 | yes |63 10 |61 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
Sb ug/l Al —_— -0,775 | yes 9,72 15 19,155 [9,265 9,457 [0,5937 6,3 |7 3 1 11
ug/l A2 _\‘ -4,894 H |94 10 |71 92,25 90,97 5,977 6,6 ||14 |2 0 16
pg/l A4 ‘F 0,181 yes | 9,1 20 9,265 8,73 8,813 1,462 16,5 |19 2 1 12
pg/l ANG6 —\‘ -1,389 yes |48 15 |43 46,4 46,98 2,937 6,3 (|10 1 0 11
Vv pg/l Al —\‘ -1,162 yes | 6,31 15 |5,76 6,035 6,016 0,3009 |5 7 4 2 13
ug/l A2 —_ -0,702 | yes|114 10 |110 1149 |113,8 |6,867 |6 18 |0 0 18
g/l A4 —_— 2,195 | yes|8,26 15 16,9 8,075 [8231 (1,232 (1499 |4 |4 17
ug/l AN6 —\‘ -0,540 yes |74 10 |72 73,85 73,83 4774 6,5 (|12 |0 0 12
Zn pg/l Al ‘,— 0,725 yes [ 13,1 20 [14,05 13,55 13,24 1,332 10,0 [[16 |4 1 21
pg/l A2 1‘ -0,097 yes 412 10 |410 410 409,2 26,24 6,4 ||139 |0 0 39
pg/l A4 ‘,— 0,676 yes | 29,6 15 |31,1 29,85 29,6 3,499 11,8 ||27 1 1 29
pg/l ANG6 ‘,— 0,261 yes | 102 15 |104 102 102,7 6,35 6,2 (|24 |0 0 24

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of

OK | value |SD% led labs

Laboratory 38
As pg/l Al ‘,— 0,384 yes |9,72 15 |10 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
pg/l A2 ‘,— 0,681 yes | 33,3 15 |35 33,1 33,17 2,426 73 |21 2 0 23
pg/l A3 1‘ -0,181 yes | 3,31 20 |3,25 3,325 3,295 0,262 79 ||9 2 2 13
ug/l AY6 - 0,215 yes | 124 15 |126 123,8 |123,5 (7,958 |64 ||15 [0 0 15
Cd ug/l A1l - 0,183 yes | 1,09 10 |1,1 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
ug/l A2 p— 0,895 yes 13,4 10 (14 13,1 13,19 10,6647 |5 25 |4 1 30
pg/l A3 ‘,— 0,526 yes | 0,38 20 |04 0,38 0,3744 |0,03039 |8,1 6 4 4 14
pg/l AY6 —\‘ -0,349 yes | 9,55 15 |93 9,56 9,583 0,9035 (9,4 (|15 |0 0 15
Cu pg/l Al ‘,— 0,776 yes | 4,64 20 |5 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
ug/l A2 1 4,528 H [106 10 |130 108 106,8 |5,027 [4,7 ||32 |2 0 34
ug/l A3 ‘,— 1,577 yes | 1,42 25 |17 1,405 1,29 0,3362 |26,0 ||8 0 4 12
ug/l AY6 1 4,675 yes |77 10 |95 77,85 78,2 6,716 |86 ||[16 |0 0 16
Hg pg/l H1 —\‘ -0,5983 yes | 0,45 15 10,43 0,43 0,4167 [0,05865 14,0 [|20 |3 3 26
pg/l H2 _\‘ -5,750 yes |0,16 25 10,045 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
pg/l H3 —\‘ -8,395 H |27 15 |1 2,684 2,675 0,2293 (8,6 ||21 4 0 25
Ni ug/l Al - -0,333 [ yes |10 15 19,75 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 —_ -0,556 | yes |180 10 |175 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A3 —_— -5,277 | yes |3,31 15 |2 3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l AY6 —\‘ -1,026 yes | 117 10 111 116 116,1 6,788 58 [|15 1 0 16
Pb pg/l Al _\‘ -5,994 H 3,27 15 1,8 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 ‘,— 0,354 yes |113 10 |115 116 115,2 8,405 73 ||25 1 1 27
pg/l A3 ‘,— 0,526 yes | 1,33 20 |1,4 1,295 1,319 0,1772 |13,4 ||10 1 2 13
ug/l AY6 p— 1,290 yes |62 10 |66 63,2 62,79 3,454 |55 (|13 |1 0 14
Zn ug/l A1l —— -2,405 yes [ 13,1 20 [9,95 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A2 —_— -1,068 | yes |412 10 |390 410 409,2 |26,24 |64 |[39 |0 0 39
pg/l A3 _\‘ -6,004 yes | 4,63 20 |1,85 4,81 4,489 1,123 25,0 ||8 3 2 13
pg/l AY6 —\‘ -0,513 yes | 104 15 |100 100 101,7 7,79 7,7 ||16 |2 0 18
Laboratory 39

As ug/l Al j— 0,384 yes 9,72 15 110 9,88 9,904 10,7848 [7,9 [[14 |4 3 21
ug/l A2 \ -0,080 | yes|[33,3 15 [33,1 33,1 33,17 |2426 |7,3 ||21 |2 0 23
ug/l AY6 - -0,376 | yes |124 15 |[120,5 |123,8 |[12355 |7,958 |64 |[15 |0 0 15
Cd pg/l Al } H 11,09 10 |<2 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 ‘,— 0,298 yes | 13,4 10 |13,6 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l AY6 ‘,— 0,489 yes | 9,55 15 9,9 9,56 9,583 0,9035 (9,4 (|15 |0 0 15
Co ug/l A1l - -0,325 yes | 4,51 15 |44 4,37 4,39 0,41 93 |17 |0 0 17
ug/l A2 ‘F 0,150 yes | 133 10 |134 134 134,1 6,115 46 |21 0 0 21
g/l AY6 - 0,298 | yes|134 10 |132 134 1335 [6,872 |51 |[13 |1 0 14
Cr pg/l Al } H |3,4 20 [<5 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 : 0,000 yes | 167 10 |167 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l AY6 —\‘ -0,690 yes |116 10 |112 115 115,4 5,935 5,1 13 1 0 14
Cu ug/l Al ; H 4,64 20 [<5 4,695 [4,491 0,8305 [18,4[[13 [6 5 24
ug/l A2 - 0,377 yes | 106 10 |108 108 106,8 |5,027 [4,7 ||32 |2 0 34
ug/l AY6 —_ -0,701 yes |77 10 |74,3 77,85 78,2 6,716 [8,6 |16 |0 0 16
Fe pg/l A2 -\‘ -0,270 yes | 1333 10 |1315 1344 1339 47,05 3,5 [[34 1 0 35
pg/l AY6 —\‘ -0,742 yes | 863 10 |831 869 871,4 49,48 57 ||15 1 0 16
Hg pg/l H1 —\‘ -0,474 yes | 0,45 15 0,434 0,43 0,4167 [0,05865[14,0 [|20 |3 3 26
pg/l H3 -\‘ -0,188 yes |2,7 15 2,662 2,684 2,675 0,2293 (8,6 ||21 4 0 25
Mn ug/l A1l - -0,286 yes | 7,46 15 |73 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A2 - -0,175 | yes | 801 10 |794 800 807,7 29,71 |3,7 ||33 |0 0 33
ug/l AY6 —_ -0,629 | yes |413 10 |400 412 4152 2729 |66 |[15 |0 0 15
Ni pg/l Al ‘,— 0,867 yes |10 15 10,65 9,86 9,869 1,08 10,9 |24 1 1 26
pg/l A2 ‘,— 0,667 yes | 180 10 |186 183 183,1 10,44 57 ||30 |0 0 30
pg/l AY6 : 0,000 yes | 117 10 (117 116 116,1 6,788 58 [|15 1 0 16
Pb ug/l A1l ; H [3,27 15 |<15 3,155 3,11 0,2647 [85 (|14 |7 5 26
ug/l A2 : 0,000 yes |113 10 |113 116 115,2 8,405 73 ||25 1 1 27
ug/l AY6 p— 2,000 yes |62 10 (68,2 63,2 62,79 3,454 |55 (|13 |1 0 14
Sb pg/l Al ‘,— 0,316 yes |9,72 15 19,95 9,265 9,457 0,5937 (6,3 ||7 3 1 11
pg/l A2 —\‘ -0,787 yes |94 10 90,3 92,25 90,97 5,977 6,6 (|14 |2 0 16
pg/l AY6 —\‘ -0,694 yes |48 15 |455 47,5 48,02 2,393 5 9 1 0 10
Se ug/l A1l ; 2 15 |<4 1,88 1,944 0,2537 [13,0 ||7 0 4 11
ug/l A2 _\‘ -0,329 yes |73 10 (71,8 72,5 74,04 4,749 6,4 (|17 |0 0 17
ug/l AY6 _\‘ -0,788 yes |22 15 20,7 21,75 21,63 2,742 12,6 ||10 1 0 1
Zn pg/l Al ‘F 0,191 yes [ 13,1 20 [13,35 13,55 13,24 1,332 10,0 [[16 |4 1 21
pg/l A2 -\‘ -0,291 yes 412 10 |406 410 409,2 26,24 6,4 ||139 |0 0 39
pg/l AY6 —\‘ -0,513 yes | 104 15 |100 100 101,7 7,79 7,7 ||16 |2 0 18

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 40

Al pg/l Al —\‘ -0,333 yes |28 15 27,3 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A2 —\‘ -18,010 H |765 10 76,1 752 764,6 51,78 6,8 (|23 |2 0 25

pg/l A3 —\‘ -0,777 yes | 10,3 20 |95 10,25 10,34 1,084 10,4 ||7 3 3 13

ug/l A4 _\‘ -0,410 yes |216 20 |207,2 217,5 215 21,45 10 26 1 0 27

ug/l A5 — -0,871 yes | 132 20 |120,5 |133 130,1 16,49 (12,6 [|[18 |3 0 21

ug/l AY6 — 0,510 yes | 549 15 |570 559 555 3752 (6,8 ||[11 |1 0 12

mg/kg MO1 : 3,276 yes | 7800 20 |10360 |7751 7847 1467 18,6 || 11 0 0 11

As pg/l Al } H 19,72 15 |<10 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
pg/l A2 ‘,— 0,480 yes | 33,3 15 |345 33,1 33,17 2,426 73 |21 2 0 23

ug/l A3 | H [3,31 20 |<10 3,325 (3,295 0,262 |7,9 ||9 2 2 13

ug/l A4 : H 1,66 25 |<10 1,65 1,652 0,2741 |16,5 || 11 6 6 23

ug/l A5 | H [5,95 20 |<10 6,025 |59 0,8417 [14,2 |11 |5 3 19

pg/l AY6 ‘,— 1,290 yes | 124 15 |136 123,8 123,5 7,958 6,4 ||15 |0 0 15

mg/kg MO1 —\‘ -0,422 yes | 4,86 20 |4,655 4.8 4,862 0,6334 [13,0 ||11 0 0 11

mg/kg S1 1‘ -0,081 yes | 12,3 20 12,2 12,2 12,35 1,497 12,1 ||17 |0 0 17

B ug/l A1l ; H 26,3 20 [<50 27,35 26,22 3,119 11,8 |5 3 2 10
g/l A2 - 0,391 yes |87 10 |88,7 84,4 83,12 |7,188 |86 |[[14 |1 1 16

ug/l A3 | H [10,5 20 |<50 10,8 10,46 10,9897 |95 ||4 3 2 9

ug/l A4 : 11,9 20 |<50 12,2 11,76 2,512 21,3 |10 |0 5 15

pg/l A5 —\‘ -0,989 yes | 267 15 |247,2 269 265,9 22,35 84 (|13 |0 0 13

pg/l AY6 ‘,— 0,885 yes |61 20 |66,4 58,9 61,49 20,77 33,7 ||7 0 1 8

mg/kg MO1 : 17,060 H |8,06 25 25,25 7,95 8,139 1,407 17,2 |16 2 1 9

Ba ug/l Al f— -0,666 | yes 84,1 10 81,3 83,6 84,12 3,16 3.8 9 0 0 9
ug/l A2 —_— -0,958 | yes |213 10 [202,8 |215 211,1 9,861 [4,7 |13 |0 0 13

ug/l A3 R -1,250 | yes [28,8 15 |26,1 29,4 28,82 (1,79 6,2 |9 0 0 9

pg/l A4 —\‘ -1,132 yes | 8,36 15 7,65 8,335 8,266 0,4707 |57 ||7 3 2 12

pg/l A5 —\‘ -1,164 yes | 5,04 15 |4,6 5,095 5,039 0,4885 |9,7 ||5 3 3 11

pg/l AY6 ‘,— 1,042 yes | 12,8 15 |13,8 12,9 12,7 1,573 12,3 (|6 1 1 8

Cd ug/l A1l — -0,734 yes | 1,09 10 1,05 1,1 1,107 0,1124 [10,1 [|28 |2 2 27
ug/l A2 . -0,149 | yes 134 10 (13,3 13,1 13,19 10,6647 |5 25 |4 1 30

ug/l A3 | H 0,38 20 |<1,0 0,38 0,3744 10,03039 |8,1 ||6 4 4 14

pg/l A4 : H |0,61 20 |<1,0 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29

pg/l A5 —\‘ -1,151 yes | 3,94 15 |3,6 3,99 3,911 0,2623 |6,7 (|20 |3 1 24

pg/l AY6 -\‘ -0,209 yes | 9,55 15 |94 9,56 9,583 0,9035 (9,4 (|15 |0 0 15

mg/kg MO1 ‘,— 1,084 yes | 1,43 20 |1,585 1,4 1,436 0,1234 (8,6 |10 1 0 1

mg/kg S1 — 2,219 yes 0,638 |25 |0,815 0,655 |0,636 |0,09954 156 (/19 |0 0 19

Co ug/l Al —_— -0,473 | yes 4,51 15 14,35 4,37 4,39 0,41 9,3 |[17 |0 0 17

ug/l A2 _\‘ -1,158 yes | 133 10 |1253 134 1341 6,115 46 |21 0 0 21

pg/l A3 ﬁ‘ -0,175 yes | 1,52 15 |1,5 1,5 1,504 0,06841 |45 |6 3 2 11

pg/l A4 —\‘ -0,925 yes | 9,51 15 8,85 9,6 9,572 0,6636 [6,9 (|17 |2 1 20

pg/l A5 —\‘ -1,185 yes | 13,5 15 12,3 13,65 13,36 1,046 78 (|17 1 1 19

ug/l AY6 _\‘ -17,940 H [134 10 (13,8 134 133,5 6,872 5.1 13 1 0 14

mg/kg MO1 1 5,837 H 4,84 20 |7,665 4.8 4,769 0,4822 |10,1 ||9 2 0 1

mg/kg S1 ‘,_ 1,342 yes |19 20 |21,55 19,65 18,94 2,478 13,0 (|17 |0 0 17

Cr pg/l Al } H |3,4 20 [<10 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 0,491 yes | 167 10 (1711 170 168,8 6,353 3,8 [|25 |3 0 28

pg/l A3 : H 1,23 25 |<10 1,26 1,225 0,2141 |17,4 ||6 3 3 12

ug/l A4 | H [8,95 15 |<10 8,97 8,872 |0,9045 |10,1 ||21 |4 3 28

ug/l A5 —\‘ -1,582 yes | 11,8 15 |10,4 11,6 11,87 1,581 13,3 |22 1 1 24

ug/l AY6 ‘,— 0,517 yes |116 10 119 115 115,4 5,935 5.1 13 1 0 14

mg/kg MO1 ‘,— 2,523 yes | 21,6 20 |27,05 21,9 21,89 2,78 12,6 || 11 0 0 11

mg/kg S1 -\‘ -0,209 yes |64,5 20 |63,15 62,85 63,5 8,447 13,3 |19 1 0 20

Cu pg/l Al } H 14,64 20 [<10 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
ug/l A2 - -0,189 | yes |106 10 [105,0 |108 106,8 |5,027 [4,7 ||32 |2 0 34

ug/l A3 : 1,42 25 |<10 1,405 1,29 0,3362 |26,0 ||8 0 4 12

g/l A4 } H |52 20 |<10 5,2 5,083 |0,6487 [12,7 |15 |7 6 |28

ug/l A5 — 0,623 yes [10,7 15 (11,2 10,8 10,59 (1,128 |10,6 ||18 |4 3 25

pg/l AY6 ‘,— 1,013 yes |77 10 80,9 77,85 78,2 6,716 86 (|16 |0 0 16

mg/kg MO1 ‘,— 1,774 yes | 12,4 15 14,05 12,5 12,4 1,016 82 |11 0 0 11

mg/kg S1 -\‘ -0,279 yes | 40,6 15 39,75 41,15 40,45 3,65 9 20 |0 0 20

Fe ug/l A2 - 0,210 yes [ 1333 10 [1347 1344 1339 47,05 [35 [[34 1 0 35
ug/l A4 —_ -0,536 | yes |455 10 |442,8 |4515 |4535 (26,38 |58 ||28 |1 0 29

ug/l A5 —_ -0,449 | yes |199 15 [192,3 |196 197 17,54 |89 |25 |1 0 26

pg/l AY6 ‘,— 0,973 yes | 863 10 |905 869 871,4 49,48 57 ||15 1 0 16

g/kg MO1 ‘,— 1,928 yes | 13,2 20 |15,75 13,63 13,18 2,045 15,5|/10 |0 0 10

Hg pg/l H1 -\‘ -0,296 yes | 0,45 15 0,44 0,43 0,4167 [0,05865[14,0 [|20 |3 3 26
ug/l H2 — 1,750 yes |0,16 25 10,195 |0,1465 |0,1321 |0,04857|36,7 ||19 |0 4 23

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l H3 _\‘ -1,778 yes |2,7 15 2,34 2,684 2,675 0,2293 (8,6 ||21 4 0 25
Laboratory 40
Hg mg/kg M1 ‘,— 0,380 yes | 0,79 20 [0,82 0,795 0,7926 [0,05362 (6,8 (|19 |3 0 22
mg/kg S1 : 3,904 yes | 0,073 40 |0,13 0,07 0,07425 | 0,02787 | 37,5 ||12 1 1 14
Mn ug/l A1l ; H 7,46 15 |<10 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A2 — 0,402 yes | 801 10 |817,1 800 807,7 29,71 |3,7 ||33 |0 0 33
ug/l A3 | H [2,23 15 |<10 2,255 |2,31 0,5509 [23,8 |8 3 2 13
pg/l A4 —\‘ -0,816 yes | 53,9 15 |50,6 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l A5 —\‘ -0,634 yes | 103 15 98,1 102 103,5 7,319 71 27 1 0 28
pg/l AY6 ‘,— 0,920 yes 413 10 |432 412 415,2 27,29 6,6 (|15 |0 0 15
mg/kg MO1 : 4,351 yes | 406 15 |538,5 418 407,7 82,73 20,2 || 11 0 0 1
mg/kg S1 - 0,252 yes | 898 15 |915 887,5 |893,1 60,43 6,8 |[19 |1 0 20
Ni ug/l Al ; H 110 15 [<10 9,86 9,869 [1,08 10,9 [[24 |1 1 26
pg/l A2 ‘r 0,122 yes | 180 10 |181,1 183 183,1 10,44 57 ||30 |0 0 30
pg/l A3 : H |3,31 15 |<10 3,35 3,211 0,6046 |18,8 ||11 1 1 13
pg/l A4 : H /6,66 15 |<10 6,65 6,66 0,6418 (9,6 |16 |6 5 27
ug/l A5 ' 0,080 yes |9,94 15 (10,0 10 9,97 1,606 |16,1 (22 |1 1 24
ug/l AY6 p— 0,855 yes | 117 10 |122 116 116,1 6,788 |58 ||15 |1 0 16
mg/kg MO1 —_— -1,146 | yes [15,7 15 [14,35 |159 15,83 1,48 93 |11 |0 0 11
mg/kg S1 - -0,353 | yes |54,7 15 |[53,25 |54,25 |54,85 |7,229 |13,1(|20 |0 0 20
Pb pg/l Al } H 3,27 15 |<10 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 —\‘ -0,531 yes |113 10 |110,0 116 115,2 8,405 73 ||25 1 1 27
pg/l A3 : 1,33 20 |<10 1,295 1,319 0,1772 |13,4 ||10 1 2 13
ug/l A4 | H [5,98 20 |<10 5,85 5,937 10,6381 |10,7 ||[17 |6 5 28
ug/l A5 | H 9,55 15 |<10 9,45 9,669 |0,9085 (9,4 |14 |6 4 24
ug/l AY6 — 0,419 yes |62 10 (63,3 63,2 62,79 3,454 |55 (|13 |1 0 14
mg/kg MO1 —\‘ -0,627 yes | 10,2 20 |9,56 9,92 10,27 1,384 13,4 |10 1 0 11
mg/kg S1 1‘ -0,066 yes | 22,6 20 |22,45 23,02 22,72 2,667 11,7 1|19 1 0 20
pH M2 ‘,— 0,710 yes | 6,36 3,1 6,43 6,4 6,358 0,1121 [1,8 [|13 |0 0 13
Sb ug/l Al | 17,260 H 19,72 15 1223 9,265 [9,457 [0,5937 [6,3 [[7 3 1 11
ug/l A2 - -0,425 | yes |94 10 (92,0 92,25 190,97 |5977 (66 |[14 |2 0 16
ug/l A3 1 42,720 H |3,31 20 (17,45 3,28 3,313 0,3119 |94 ||5 2 1 8
pg/l A4 : 11,700 H |91 20 |19,75 8,73 8,813 1,462 16,5 (|19 2 1 12
pg/l A5 : 13,580 H |13,4 20 |31,6 13 13,43 2,539 18,8 ||8 2 1 11
pg/l AY6 —\‘ -0,667 yes |48 15 |45,6 47,5 48,02 2,393 5 9 1 0 10
mg/kg MO1 —_— -3,726 | yes [4,09 25 2,185 |43 4,108 |0,935 |22,7 ||8 3 1 12
Se ug/l A1l ; 2 15 |<20 1,88 1,944 0,2537 [13,0 ||7 0 4 11
ug/l A2 ‘,_ 1,205 yes |73 10 |77.4 72,5 74,04 4,749 6,4 (|17 |0 0 17
ug/l A3 | H 0,66 20 |<20 0,646 |0,6602 |0,09433 14,2 ||5 2 2 9
pg/l A4 : H |4,02 20 |<20 3,97 4,002 0,4966 |12,4 ||5 5 4 14
pg/l A5 : H |8,45 20 |<20 8,455 8,488 1,528 17,9 (|7 3 3 13
pg/l AY6 : 4,606 H |22 15 29,6 21,75 21,63 2,742 12,6 ||10 1 0 11
mg/kg MO1 | 1,1 25 |<2,0 1,11 1,095 |0,2614 |23,8 ||5 0 3 8
Sn ug/l A2/S 1 3,067 yes [15 10 [17,3 14,5 14,9 1,631 10,9 [[5 0 0 5
mg/kg MO1 ' 0,038 yes | 6,55 20 |6,575 |6,51 6,494 |0,7161 |11,0 ||7 1 1 9
Sr pg/l Al —\‘ -0,911 yes | 53,8 10 |51,35 51,65 52,61 2,307 44 1|7 0 0 7
pg/l A2 —\‘ -0,393 yes | 107 10 |104,9 106 105,9 2,377 22 |8 0 0 8
pg/l A3 ‘,- 0,221 yes | 18,1 15 |18,4 17,9 17,66 0,6931 |3,9 ||5 1 0 6
ug/l A4 — 0,675 yes |40 10 |41,35 (39,8 39,58 |1,56 39 |8 1 0 9
ug/l A5 — 0,605 yes | 119 10 [122,6 |119 116,7 6,305 |54 ||7 1 0 8
ug/l AY6 | yes 41,6 39,1 39,1 3,536 |9 2 0 0 2
Vv pg/l Al } H 16,31 15 |<10 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A2 ‘F 0,140 yes | 114 10 |114,8 114,9 113,8 6,867 6 18 |0 0 18
pg/l A3 : H |2,09 15 |<10 21 2,069 0,1732 |84 ||5 3 2 10
ug/l A4 : H |8,26 15 |<10 8,075 8,231 1,232 14,9 ||19 4 4 17
g/l A5 — -0,866 | yes|15,4 15 |14,4 15,6 1537 [2,073 [134 ||11 |2 |2 15
ug/l AY6 p— 0,811 yes |74 10 |[77,0 76,35 7536 |6,17 82 ||[10 |0 0 10
mg/kg MO1 p— |[2,654 yes | 30,4 15 |36,45 [31,8 30,67 |4,604 |150|[11 |0 0 11
mg/kg S1 ‘,— 0,474 yes |67,5 15 69,9 67,25 67,41 7,863 11,6 (|14 |0 0 14
Zn pg/l Al —\‘ -0,458 yes [ 13,1 20 [12,5 13,55 13,24 1,332 10,0 [[16 |4 1 21
pg/l A2 1‘ -0,083 yes 412 10 |410,3 410 409,2 26,24 6,4 (|39 |0 0 39
ug/l A3 | H 4,63 20 |<5,0 4,81 4,489 |1,123 |25,0 |(8 3 2 13
ug/l A4 —_— -1,644 | yes [29,6 15 [25,95 |29,85 (29,6 3,499 |11,8 |27 |1 1 29
ug/l A5 —_— -1,607 | yes |53,1 15 |46,7 53 53,56 [4,756 |89 (|25 |1 0 26
pg/l AY6 ‘,— 0,385 yes | 104 15 |107 100 101,7 7,79 7,7 ||16 |2 0 18
mg/kg MO1 1‘ -0,157 yes | 1912 10 (1897 1893 1914 102,7 54 |11 0 0 11
mg/kg S1 ‘r 0,082 yes | 162 15 |163 164,1 163,9 9,145 56 (|19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 41
Cr pg/l Al - 0,294 yes | 3,4 20 |35 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 1,317 yes | 167 10 |178 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l ANG6 ‘r 0,179 yes |112 10 |113 111,4 112,9 5,644 5 19 |0 0 19
Fe ug/l A2 — 0,420 yes [ 1333 10 [1361 1344 1339 47,05 [35 |34 1 0 35
pg/! AN6 — 0,676 yes | 828 10 |856 835,3 8255 345 42 |22 |1 0 23
Ni ug/l Al = 0,200 yes [ 10 15 110,15 [9,86 9,869 [1,08 10,9 [[24 |1 1 26
pg/l A2 ‘,— 1,778 yes | 180 10 |196 183 183,1 10,44 57 ||30 |0 0 30
pg/l ANG6 ‘,— 0,348 yes |115 10 (117 115 114 5,749 5 19 |1 0 20
Zn pg/l Al - 0,305 yes [ 13,1 20 [18,5 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A2 - -0,291 yes |412 10 |406 410 409,2 |26,24 |64 |[39 |0 0 39
pg/l ANG6 —\‘ -0,784 yes | 102 15 |96 102 102,7 6,35 62 |24 |0 0 24
Laboratory 42
Co pg/l A2 — -0,752 yes [133 10 |128 134 134,1 6,115 46 |21 0 0 21
pg/l AY6 : 0,000 yes | 134 10 |134 134 133,5 6,872 5,1 13 |1 0 14
Fe pg/l A2 — 0,585 yes | 1333 10 |1372 1344 1339 47,05 35 [[34 |1 0 35
ug/l AY6 p— (2,758 yes | 863 10 |982 869 871,4 14948 |57 (|15 |1 0 16
Zn ug/l A2 . -0,097 | yes[412 10 [410 410 409,2 [26,24 |64 [[39 [0 0 39
g/l AY6 | 0,000 | yes|104 15 |104 100 101,7 |7,79 77 |[16 |2 0 18
Laboratory 43
Al pg/l Al - 0,143 yes |28 15 28,3 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A2 ‘,— 0,567 yes | 765 10 |786,7 752 764,6 51,78 6,8 (|23 |2 0 25
pg/l A4 ‘,— 0,356 yes |216 20 |223,7 217,5 215 21,45 10 26 |1 0 27
ug/l ANG6 - 0,195 yes | 521 15 [528,6 |520 517,2 3235 |63 ||[17 |1 0 18
ug/l AY6 —_— -1,802 | yes |549 15 |474,8 |559 555 3752 (6,8 ||[11 |1 0 12
As pg/l Al } H 19,72 15 |<15 9,88 9,904 0,7848 [7,9 [|14 |4 3 21
pg/l A2 ‘,— 1,361 yes | 33,3 15 36,7 33,1 33,17 2,426 73 |21 2 0 23
pg/l A4 : H |1,66 25 |<15 1,65 1,652 0,2741 |16,5 || 11 6 6 23
ug/l AN6 .\‘ -0,222 yes | 126 15 |123,9 122,5 125,2 7,588 6,1 14 |1 0 15
ug/l AY6 —_— -1,581 yes | 124 15 [109,3 |123,8 [1235 |7,958 |64 |[15 |0 0 15
B ug/l Al — -2,529 [ yes[26,3 20 [19,65 27,35 [26,22 [3,119 [11,8][5 3 2 10
pg/l A2 _\‘ -2,000 yes |87 10 783 84,4 83,12 7,188 86 |14 |1 1 16
pg/l A4 : 11,9 20 |<10 12,2 11,76 2,512 21,3 ||10 |0 5 15
pg/l ANG6 —\‘ -0,623 yes |61 20 |57,2 63,2 62,05 10,76 17,3 (|19 1 1 11
ug/l AY6 —_— -5,984 | yes |61 20 |245 58,9 61,49 20,77 |33,7 ||7 0 1 8
Ba ug/l Al — 0,809 yes [84,1 10 [87,5 83,6 84,12 [3,16 3.8 [[9 0 0 9
pg/l A2 \‘ -0,005 yes | 213 10 212,95 (215 2111 9,861 47 ||13 |0 0 13
pg/! A4 . -0,096 | yes|8,36 15 |83 8,335 8,266 |0,4707 |57 ||7 3 2 12
pg/l ANG6 ‘,— 0,513 yes | 11,7 15 12,15 11,9 11,64 0,8565 |7,4 ||8 1 1 10
pg/l AY6 ‘r 0,104 yes | 12,8 15 12,9 12,9 12,7 1,573 12,3 (|6 1 1 8
Cd pg/l Al ; 3,853 yes | 1,09 10 |1,8 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
ug/l A2 p— 0,746 yes |13,4 10 (13,9 13,1 13,19 10,6647 |5 25 |4 1 30
ug/l A4 — -0,984 | yes|0,61 20 [0,55 0,6 0,6039 |0,08012|13,2 (18 |6 5 29
ug/l ANG6 1 4,070 H 9,5 15 (124 9,4 9,333 |0,4886 |52 |[15 |2 0 17
pg/l AY6 ‘,— 2,723 yes | 9,55 15 |115 9,56 9,583 0,9035 (9,4 (|15 |0 0 15
Co pg/l Al — 0,414 yes | 4,51 15 4,65 4,37 4,39 0,41 93 ||17 |0 0 17
pg/l A2 1‘ -0,180 yes | 133 10 |131,8 134 134,1 6,115 46 |21 0 0 21
ug/l A4 - 0,266 yes |9,51 15 (9,7 9,6 9,572 ]0,6636 |69 |17 |2 1 20
ug/l AN6 _\‘ -0,727 yes | 132 10 |127,2 131 130,6 7,825 6 14 |0 0 14
ug/l AY6 _\‘ -2,149 yes | 134 10 |119,6 134 133,5 6,872 5,1 13 |1 0 14
Cr pg/l Al —_— -0,588 yes | 3,4 20 [3,2 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 -\‘ -0,264 yes | 167 10 |164,8 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l A4 —\‘ -1,266 yes | 8,95 15 |8,1 8,97 8,872 0,9045 |10,1 ||21 4 3 28
ug/l AN6 _\‘ -0,714 yes |112 10 |108,0 1114 112,9 5,644 5 19 |0 0 19
ug/l AY6 _\‘ -1,224 yes |116 10 |108,9 115 115,4 5,935 5,1 13 |1 0 14
Cu pg/l Al . -0,086 | yes[4,64 20 [4,6 4,695 [4,491 10,8305 [18,4[[13 [6 5 24
ug/l A2 — 0,396 yes | 106 10 [108,1 108 106,8 |5,027 [4,7 ||32 |2 0 34
pg/l A4 —\‘ -1,154 yes | 5,2 20 |4,6 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
pg/l ANG6 —\‘ -0,649 yes |74 10 (71,6 74,4 74,36 4,634 6,2 |21 0 0 21
pg/l AY6 _\‘ -2,234 yes |77 10 |68,4 77,85 78,2 6,716 86 (|16 |0 0 16
Fe ug/l A2 — 0,690 yes [ 1333 10 [1379 1344 1339 47,05 [35 |34 |1 0 35
ug/l A4 — 0,433 yes |455 10 |464,9 (4515 |4535 26,38 |58 |28 |1 0 29
pg/! AN6 - 0,329 yes | 828 10 |[841,6 |8353 8255 (34,5 42 |22 |1 0 23
pg/l AY6 _\‘ -1,326 yes | 863 10 |805,8 869 871,4 49,48 57 |15 |1 0 16
Mn pg/l Al —_— -0,643 yes | 7,46 15 |71 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 ‘,— 0,981 yes | 801 10 |840,3 800 807,7 29,71 3,7 ||33 |0 0 33
ug/l A4 ' 0,049 yes |53,9 15 |54,1 54,2 53,75 3,696 |69 [[30 |0 0 30

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l ANG6 ! -0,025 | yes |407 10 [406,5 |405 406,9 |18,48 |45 |[21 |0 0 21
Laboratory 43
Mn pg/l AY6 —\‘ -1,288 yes 413 10 |386,4 412 415,2 27,29 6,6 ||15 |0 0 15
Ni pg/l Al _\‘ -1,138 yes |10 15 9,15 9,86 9,869 1,08 10,9 |24 1 1 26
ug/l A2 - 0,267 yes | 180 10 (1824 |183 183,1 10,44 |57 (|30 |0 0 30
ug/l A4 ! -0,020 | yes |6,66 15 |[6,65 6,65 6,66 0,6418 |96 |16 |6 5 27
ug/l AN6 _\‘ -0,643 yes |115 10 |111,3 115 114 5,749 5 19 1 0 20
pg/l AY6 _\‘ -2,085 yes | 117 10 |104,8 116 116,1 6,788 58 [|15 1 0 16
Pb pg/l Al } H 3,27 15 |<5 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 ‘,— 0,620 yes |113 10 |116,5 116 115,2 8,405 73 ||25 1 1 27
ug/l A4 p— 1,622 yes | 5,98 20 |6,95 5,85 5,937 10,6381 |10,7 ||[17 |6 5 28
ug/l ANG6 —_— -1,175 | yes |63 10 (59,3 62,78 63,35 (4,887 |7,7 ||18 |0 0 18
ug/l AY6 —_— -1,645 | yes |62 10 [56,9 63,2 62,79 3,454 |55 (|13 |1 0 14
Sb pg/l Al —\‘ -1,674 yes |9,72 15 |85 9,265 9,457 0,5937 (6,3 ||7 3 1 11
pg/l A2 ‘,— 0,319 yes |94 10 |955 92,25 90,97 5,977 6,6 (|14 |2 0 16
pg/l A4 —\‘ -1,374 yes | 9,1 20 |7,85 8,73 8,813 1,462 16,5 (|19 2 1 12
ug/l ANG6 —_— -0,778 | yes |48 15 [45,2 46,4 46,98 |2,937 |6,3 |[10 |1 0 11
ug/l AY6 — 0,806 yes |48 15 (50,9 47,5 48,02 2,393 |5 9 1 0 10
Se ug/l A1l } 2 15 |<5 1,88 1,944 0,2537 [13,0 ||7 0 4 11
ug/l A2 ‘,— 2,110 yes |73 10 80,7 72,5 74,04 4,749 6,4 (|17 |0 0 17
pg/l A4 : H |4,02 20 |<5 3,97 4,002 0,4966 |12,4 ||5 5 4 14
pg/l ANG6 ‘,- 0,232 yes |23 15 |23,4 23,2 22,7 2,401 10,5 (|7 2 2 11
pg/l AY6 —\‘ -3,030 yes |22 15 17,0 21,75 21,63 2,742 12,6 ||10 1 0 11
Sr ug/l Al — -0,855 [ yes[53,8 10 [51,5 51,65 [52,61 [2,307 [44 [[7 0 0 7
ug/l A2 \ -0,075 | yes |107 10 [106,6 |106 1059 2,377 |22 ||8 0 0 8
ug/l A4 - -0,325 | yes |40 10 |[39,35 (39,8 39,58 |1,56 39 (|8 1 0 9
pg/l ANG6 ‘,— 0,286 yes |28 10 |28,4 28,3 28,28 1,177 42 |6 0 0 6
Vv pg/l Al ‘r 0,085 yes | 6,31 15 16,35 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A2 ‘r 0,140 yes |114 10 |114,8 114,9 113,8 6,867 6 18 |0 0 18
g/l A4 " 0,145 | yes|8,26 15 18,35 8,075 [8231 (1,232 (1499 |4 |4 17
ug/l ANG6 —\‘ -0,486 yes |74 10 (72,2 73,85 73,83 4,774 6,5 (|12 |0 0 12
ug/l AY6 —_— -1,784 | yes |74 10 (67,4 76,35 7536 |6,17 82 ||[10 |0 0 10
Zn pg/l Al ‘,— 0,382 yes [ 13,1 20 [13,6 13,55 13,24 1,332 10,0 [[16 |4 1 21
pg/l A2 ‘,— 0,956 yes 412 10 |431,7 410 409,2 26,24 6,4 ||139 |0 0 39
pg/l A4 ‘r 0,135 yes | 29,6 15 29,9 29,85 29,6 3,499 11,8 ||27 1 1 29
ug/l ANG6 } 0,013 yes | 102 15 1021 102 102,7 6,35 6,2 (|24 |0 0 24
ug/l AY6 —_ -0,526 | yes |104 15 (99,9 100 101,7 |7,79 7,7 ||[16 |2 0 18
Laboratory 44
Cd pg/l Al ‘F 0,183 yes | 1,09 10 |11 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A5 ‘,— 0,880 yes | 3,94 15 |4,2 3,99 3,911 0,2623 [6,7 (|20 |3 1 24
Co pg/l Al —\‘ -0,325 yes | 4,51 15 |44 4,37 4,39 0,41 93 ||17 |0 0 17
pg/! A5 | 0,000 yes [13,5 15 (13,5 13,65 13,36 |1,046 |7,8 |[17 |1 1 19
Cr ug/l Al — 1,618 yes [3,4 20 [3,95 3,3 3,459 [0,5089 [14,7[[19 [4 3 26
ug/l A5 ‘,— 0,452 yes | 11,8 15 12,2 11,6 11,87 1,581 13,3 ||22 1 1 24
Cu pg/l Al ; 5,841 H 14,64 20 |7,35 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A5 : 4,361 H 10,7 15 14,2 10,8 10,59 1,128 10,6 ||18 |4 3 25
Fe pg/l A5 ‘,— 1,340 yes [ 199 15 |219 196 197 17,54 8,9 |[|25 1 0 26
Mn pg/l Al ‘,— 0,697 yes | 7,46 15 17,85 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A5 | 0,000 yes | 103 15 |103 102 1035 7,319 |71 ||27 |1 0 28
Ni ug/l Al —_— 0,533 yes [ 10 15 [10,4 9,86 9,869 [1,08 10,9 [[24 |1 1 26
pg/l A5 ‘,— 1,824 yes |9,94 15 11,3 10 9,97 1,606 16,1 ||22 1 1 24
Pb pg/l Al ; 2,977 C [3,27 15 |4 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A5 : 3,002 yes | 9,55 15 (11,7 9,45 9,669 0,9085 |94 |14 |6 4 24
Laboratory 45
Al ug/l A2 1 3,378 yes | 765 10 [894.2 [752 7646 [51,78 [6,8 [[23 |2 0 25
ug/l AN6 ‘,— 1,436 yes | 521 15 |577.1 520 517,2 32,35 6,3 |[[17 1 0 18
Zn ug/l A2 — -3,578 | yes [412 10 [338.3 [410 409,2 [26,24 |64 [[39 [0 0 39
pg/l ANG6 ‘,— 0,967 yes | 102 15 |109.4 102 102,7 6,35 6,2 (|24 |0 0 24
mg/kg S1 —\‘ -1,605 yes | 162 15 |142,5 164,1 163,9 9,145 56 (|19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 46

Al pg/l Al } H |28 15 |<50 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A2 : 3,660 yes | 765 10 |905 752 764,6 51,78 6,8 (|23 |2 0 25

pg/l A3 : H 10,3 20 |<50 10,25 10,34 1,084 10,4 ||7 3 3 13

ug/l A4 —\‘ -1,035 yes |216 20 |193,7 217,5 215 21,45 10 26 1 0 27

pg/l A5 _\‘ -4,167 yes | 132 20 |77 133 130,1 16,49 12,6 ||18 |3 0 21

g/l ANG S 1,177 | yes |521 15 |475 520 5172 |3235 |63 [[17 |1 0 18

mg/kg MN1 ‘,_ 2,521 yes |6124 20 |7668 6311 6156 720,9 11,7 |13 1 0 14

As pg/l Al } H 19,72 15 |<10 9,88 9,904 0,7848 [7,9 [|[14 |4 3 21
pg/l A2 _\‘ -2,442 yes | 33,3 15 |27.2 33,1 33,17 2,426 73 |21 2 0 23

ug/l A3 | H [3,31 20 |<10 3,325 (3,295 0,262 |7,9 ||9 2 2 13

ug/l A4 : H 1,66 25 |<10 1,65 1,652 0,2741 |16,5 || 11 6 6 23

ug/l A5 | H [5,95 20 |<10 6,025 |59 0,8417 [14,2 |11 |5 3 19

pg/l ANG6 _\‘ -0,635 yes | 126 15 |120 122,5 125,2 7,588 6,1 14 1 0 15

mg/kg MN1 ‘,_ 1,155 yes 4,76 20 |5,31 4,57 4,808 1,028 21,3 ||14 |0 0 14

B pg/l Al ‘,— 1,065 yes | 26,3 20 [29,1 27,35 26,22 3,119 11,8 |5 3 2 10
g/l A2 —_ 0,598 | yes |87 10 |84.4 84,4 83,12 |7,188 |86 |[[14 |1 1 16

pg/l A3 —_— -1,248 | yes [10,5 20 |9,19 10,8 10,46 10,9897 |95 ||4 3 2 9

ug/l A4 _\‘ -1,303 yes | 11,9 20 |10,35 12,2 11,76 2,512 21,3 |10 |0 5 15

g/l A5 —_ 0,649 | yes |267 15 |254 269 2659 (22,35 (84 |[13 |0 |0 |13

pg/l ANG6 ‘,_ 1,311 yes |61 20 |69.0 63,2 62,05 10,76 17,3 (|19 1 1 11

mg/kg MN1 : 12,320 | yes |6,16 25 |15,65 6,145 6,853 4,468 65,1 ||6 0 1 7

Ba pg/l Al —\‘ -0,702 yes | 84,1 10 |81,15 83,6 84,12 3,16 3,8 |9 0 0 9
ug/l A2 ‘,. 0,188 yes |213 10 |215 215 211,1 9,861 47 |13 |0 0 13

ug/l A3 —_ -0,509 | yes [28,8 15 [27,7 29,4 28,82 (1,79 6,2 |9 0 0 9

ug/l A4 —_— -1,388 | yes [8,36 15 [7,49 8,335 8,266 |0,4707 |57 ||7 3 2 12

pg/l A5 : H |5,04 15 |<20 5,095 5,039 0,4885 |9,7 ||5 3 3 11

pg/l ANG6 : H 11,7 15 |<20 11,9 11,64 0,8565 |7,4 ||8 1 1 10

Cd pg/l Al } H 11,09 10 |<2 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
ug/l A2 _\‘ -0,448 yes | 13,4 10 1341 13,1 13,19 0,6647 |5 25 |4 1 30

ug/l A3 | H 0,38 20 |<2 0,38 0,3744 |0,03039 |8,1 ||6 4 4 14

ug/l A4 | H (0,61 20 |<2 0,6 0,6039 |0,08012|13,2 ||18 |6 5 29

pg/l A5 _\‘ -1,963 yes | 3,94 15 |3.36 3,99 3,911 0,2623 [6,7 (|20 |3 1 24

pg/l ANG6 _\‘ -1,291 yes |9,5 15 |8.58 9,4 9,333 0,4886 |52 (|15 |2 0 17

mg/kg MN1 —\‘ -1,022 yes | 1,36 20 |1,221 1,4 1,338 0,1849 |13,8 ||16 1 0 17

Co ug/l Al — -1,803 [ yes [4,51 15 13,9 4,37 4,39 0,41 9,3 |[17 |0 0 17

ug/l A2 ‘,— 1,429 yes | 133 10 (1425 134 134,1 6,115 46 |21 0 0 21

ug/l A3 : H 1,52 15 |<3 1,5 1,504 0,06841 |45 |6 3 2 1

ug/l A4 —_ -0,533 | yes [9,51 15 (9,13 9,6 9,572 ]0,6636 |69 |17 |[2 1 20

pg/l A5 —\‘ -0,5983 yes | 13,5 15 129 13,65 13,36 1,046 78 (|17 1 1 19

pg/l ANG6 —\‘ -0,758 yes | 132 10 (127 131 130,6 7,825 6 14 |0 0 14

mg/kg MN1 ‘,— 1,765 yes | 4,59 20 |54 4,64 4,58 0,6615 |14,4 ||8 2 2 12

Cr ug/l Al — -1,500 [ yes |34 20 [2,89 3,3 3,459 [0,5089 [14,7[[19 [4 3 26
g/l A2 —_ 0,766 | yes|167 10 |1734 |170 168,8 (6,353 |38 |[|25 |3 0 |28

ug/l A3 : H 1,28 25 |<2 1,26 1,225 0,2141 |17,4 ||6 3 3 12

pg/l A4 ‘,_ 2,458 yes | 8,95 15 |10,6 8,97 8,872 0,9045 |10,1 ||21 4 3 28

pg/l A5 ‘,_ 2,147 yes | 11,8 15 |13.7 11,6 11,87 1,581 13,3 ||22 1 1 24

pg/l ANG6 —\‘ -0,696 yes | 112 10 |108.1 111,44 112,9 5,644 5 19 |0 0 19

mg/kg MN1 - 0,246 yes 20,3 20 |20,8 20,5 20,31 |2,7 13,21|16 |0 0 16

Cu ug/l Al — -2,500 | yes|[4,64 20 [3,48 4,695 [4,491 0,8305 [18,4[[13 [6 5 24
ug/l A2 ‘,— 1,585 yes | 106 10 (1144 108 106,8 5,027 47 1132 |2 0 34

pg/l A3 : 1,42 25 |<2 1,405 1,29 0,3362 |26,0 ||8 0 4 12

pg/l A4 _\‘ -2,692 yes | 5,2 20 |3,8 5,2 5,083 0,6487 [12,7 (|15 |7 6 28

pg/l A5 _\‘ -2,168 yes | 10,7 15 |8.96 10,8 10,59 1,128 10,6 ||18 |4 3 25

ug/l AN6 _\‘ -1,649 yes |74 10 |67.9 74,4 74,36 4,634 6,2 |21 0 0 21

mag/kg MN1 —_ 0,656 | yes|12,2 15 |11,6 12 11,7 0,936 |8 12 |4 0 16

Fe ug/l A2 — 0,810 yes [ 1333 10 [1387 1344 1339 47,05 [3,5 [[34 1 0 35
ug/l A4 - -0,264 | yes |455 10 |449 4515 |4535 26,38 |58 ||28 |1 0 29

pg/l A5 _\‘ -0,804 yes | 199 15 |187 196 197 17,54 8,9 |[|25 1 0 26

pg/l ANG6 —\‘ -0,652 yes | 828 10 |801 835,3 825,5 34,5 42 ||22 1 0 23

g/kg MN1 ‘,— 1,336 yes | 11,3 20 |12,81 11,38 11,36 0,9289 (8,2 (|16 |0 0 16

Hg o H3 — 111 | yes 2,7 15 |2,475 |2,684 2,675 |0,2293 |86 |21 |4 0 |25
mg/kg M1 —_— -8,038 H 0,79 20 |0,155 0,795 |0,7926 |0,05362|6,8 |19 (3 0 22

Mn ug/l A1l — -0,903 yes | 7,46 15 16,955 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 ‘,_ 2,097 yes | 801 10 |885 800 807,7 29,71 3,7 ||33 |0 0 33

pg/l A3 : H |2,23 15 |<5 2,255 2,31 0,5509 |23,8 ||8 3 2 13

pg/l A4 1‘ -0,062 yes | 53,9 15 583,65 54,2 58,75 3,696 6,9 (|30 |0 0 30

g/l A5 —_ 0,621 | yes|103 15 |98.2 102 1035 |7,319 |71 ||27 |1 0 |28

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l ANG6 J— -1,032 | yes |407 10 |386 405 406,9 |18,48 |45 |[21 |0 0 21
Laboratory 46
Mn mg/kg MN1 ‘,— 0,801 yes | 333 15 |3583 336 333,6 32,45 9,7 |17 |0 0 17
Ni pg/l Al _\‘ -1,758 yes |10 15 8,685 9,86 9,869 1,08 10,9 |24 1 1 26
ug/l A2 p— 1,778 yes | 180 10 |196 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A3 p— 1,168 yes | 3,31 15 (3,6 3,35 3,211 0,6046 [18,8 (|11 |1 1 13
ug/l A4 —_— -1,381 yes | 6,66 15 |5,97 6,65 6,66 0,6418 |96 ||16 |6 5 27
pg/l A5 _\‘ -1,985 yes | 9,94 15 |8.46 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 —\‘ -0,696 yes |115 10 111 115 114 5,749 5 19 1 0 20
mg/kg MN1 —\‘ -1,435 yes | 15,8 15 1441 16,06 15,87 2,344 14,7 ||117 |0 0 17
Pb ug/l A1l ; H [3,27 15 |<10 3,155 3,11 0,2647 [85 (|14 |7 5 26
ug/l A2 ‘,— 1,593 yes |113 10 |122 116 115,2 8,405 73 ||25 1 1 27
ug/l A3 : 1,33 20 |<10 1,295 1,319 0,1772 13,4 ||10 1 2 13
pg/l A4 : H |5,98 20 |<10 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 : H 19,55 15 |<10 9,45 9,669 0,9085 (9,4 |14 |6 4 24
pg/l ANG6 _\‘ -2,317 yes |63 10 |55.7 62,78 63,35 4,887 7,7 ||18 |0 0 18
mg/kg MN1 _\‘ -1,664 yes | 10,7 20 |8,92 10,66 10,79 1,164 10,7 ||15 |0 1 16
Sb ug/l Al ; H 19,72 15 [<20 9,265 [9,457 [0,5937 [6,3 |[[7 3 1 11
ug/l A2 ‘,— 1,511 yes |94 10 |101.1 92,25 90,97 5,977 6,6 ||14 |2 0 16
ug/l A3 | H [3,31 20 |<20 3,28 3,313 |0,3119 |94 ||5 2 1 8
pg/l A4 : H |91 20 |<20 8,73 8,813 1,462 16,5 (|19 2 1 12
pg/l A5 : H |13,4 20 |<20 13 13,43 2,539 18,8 ||8 2 1 11
pg/l ANG6 —\‘ -0,833 yes |48 15 |45.0 46,4 46,98 2,937 6,3 (|10 1 0 11
mg/kg MN1 | yes 1,39 0,845 ]0,9655 |0,3468 |35,9 ||3 0 1 4
Se ug/l A1l } 2 15 |<30 1,88 1,944 0,2537 [13,0 ||7 0 4 11
ug/l A2 _\‘ -0,657 yes |73 10 |70.6 72,5 74,04 4,749 6,4 (|17 |0 0 17
pg/l A3 : H /0,66 20 |<30 0,646 0,6602 |0,09433 14,2 ||5 2 2 9
pg/l A4 : H |4,02 20 |<30 3,97 4,002 0,4966 |12,4 ||5 5 4 14
pg/l A5 : H |8,45 20 |<30 8,455 8,488 1,528 17,9 (|7 3 3 13
ug/l ANG6 : H |23 15 |<30 23,2 22,7 2,401 10,5 (|7 2 2 1
mg/kg MN1 —_ -0,454 | yes |0,97 25 10915 0,95 0,8789 |0,1352 |153 ||4 1 1 6
' ug/l A1l e —EE H [6,31 15 7,625 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A2 _\‘ -2,667 yes |114 10 |98.8 114,9 113,8 6,867 6 18 |0 0 18
pg/l A3 : 49,470 H |2,09 15 19,845 21 2,069 0,1732 |84 ||5 3 2 10
pg/l A4 —\‘ -3,858 yes | 8,26 15 |5,87 8,075 8,231 1,232 14,9 |19 4 4 17
ug/l A5 _\‘ -3,463 yes | 15,4 15 |11.4 15,6 15,37 2,073 13,4 || 11 2 2 15
ug/l ANG6 ‘,— 1,568 yes |74 10 |79.8 73,85 73,83 4774 6,5 (|12 |0 0 12
mg/kg MN1 ‘,_ 1,242 yes | 24,7 15 |27 25 24,68 2,735 11,0 || 11 0 0 1
Zn ug/l A1l [— -1,145 yes [ 13,1 20 [11,6 13,55 13,24 1,332 10,0 [[16 |4 1 21
pg/l A2 ‘,- 0,243 yes 412 10 (417 410 409,2 26,24 6,4 (|39 |0 0 39
pg/l A3 —\‘ -3,153 yes | 4,63 20 |3,17 4,81 4,489 1,123 25,0 ||8 3 2 13
pg/l A4 —\‘ -0,586 yes | 29,6 15 28,3 29,85 29,6 3,499 11,8 ||27 1 1 29
ug/l A5 —_— -0,653 | yes |53,1 15 [50.5 53 53,56 [4,756 |89 (|25 |1 0 26
ug/l ANG6 —_ -0,745 | yes |102 15 [96.3 102 102,7 6,35 6,2 (|24 |0 0 24
mag/kg MN1 —_— 1,022 | yes|1917 |10 |2015 |1890 [1919 |1051 |55 |[16 |1 0 17
Laboratory 47
Al pg/l Al ; 3,857 H |28 15 36,1 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A4 ‘,— 1,343 yes |216 20 |245 217,5 215 21,45 10 26 1 0 27
Cd ug/l A1l — -0,550 yes | 1,09 10 |1,06 1,1 1,107 0,1124 [10,1 [|238 |2 2 27
ug/l A4 p— 1,025 yes | 0,61 20 |0,6725 |0,6 0,6039 |0,08012|13,2 ||[18 |6 5 29
Cr ug/l Al — 0,912 yes | 3,4 20 [3,71 3,3 3,459 [0,5089 [14,7][19 [4 3 26
pg/l A4 ‘F 0,156 yes | 8,95 15 9,055 8,97 8,872 0,9045 |10,1 ||21 4 3 28
Cu pg/l Al ‘,— 0,560 yes | 4,64 20 |49 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A4 ‘,— 1,058 yes | 5,2 20 |5,75 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
Fe ug/l Ad — -1,560 | yes 455 10 [419,5 [4515 4535 [26,38 |58 [[28 |1 0 29
Mn ug/l A1l [— 0,956 yes | 7,46 15 7,995 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A4 p— 0,767 yes |53,9 15 |57 54,2 53,75 3,696 |69 ||30 |0 0 30
Pb pg/l Al ‘,— 0,734 yes | 3,27 15 3,45 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A4 ‘,_ 2,458 yes | 5,98 20 (7,45 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
Zn pg/l Al ‘,— 1,802 yes [ 13,1 20 |[15,46 13,55 13,24 1,332 10,0 [[16 |4 1 21
ug/l A4 1 3,858 yes | 29,6 15 (38,16 |29,85 (29,6 3,499 |11,8 |27 |1 1 29

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 48
Cd pg/l Al ‘F 0,183 yes | 1,09 10 |11 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 —\‘ -0,597 yes | 13,4 10 |13 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A5 ‘,- 0,203 yes | 3,94 15 |4,0 3,99 3,911 0,2623 |6,7 (|20 |3 1 24
Cr ug/l Al — 0,882 yes [3,4 20 [3,7 3,3 3,459 [0,5089 [14,7][19 [4 3 26
ug/l A2 1 2,994 H [167 10 192 170 168,8 6,353 [3,8 ||25 |3 0 28
ug/l A5 ‘,— 1,808 yes | 11,8 15 |13/4 11,6 11,87 1,581 13,3 ||22 1 1 24
Cu pg/l Al _\‘ -5,690 yes | 4,64 20 |2 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A2 ‘,— 0,755 yes | 106 10 |110 108 106,8 5,027 47 1132 |2 0 34
pg/l A5 —\‘ -0,872 yes | 10,7 15 |10 10,8 10,59 1,128 10,6 ||18 |4 3 25
Fe ug/l A2 — 1,365 yes [ 1333 10 [1424 1344 1339 47,05 [35 [[34 1 0 35
ug/l A5 ‘,— 2,144 yes | 199 15 |231 196 197 17,54 8,9 |[|25 1 0 26
Hg ug/l H1 — -5,867 | yes[0,45 15 10,252 [0,43 0,4167 10,05865[14,0 [[20 |3 3 26
pg/l H2 _\‘ -8,000 yes |0,16 25 |0 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23
Mn pg/l Al ; 4,540 yes | 7,46 15 |10 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 —\‘ -0,474 yes | 801 10 |782 800 807,7 29,71 3,7 ||33 |0 0 33
g/l A5 - 0,259 | yes|103 15 |101 102 1035 |7,319 |71 ||27 |1 0 |28
Ni ug/l Al — -1,933 [ yes |10 15 8,55 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 p— 1,778 yes | 180 10 |196 183 183,1 10,44 |57 (|30 |0 0 30
g/l A5 —_— -1,663 | yes|9,94 15 |87 10 9,97 1,606 |16,1 |22 |1 1 24
Pb pg/l Al _\‘ -1,305 yes | 3,27 15 12,95 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 ‘,— 0,354 yes |113 10 |115 116 115,2 8,405 73 ||25 1 1 27
pg/l A5 ‘,— 0,628 yes | 9,55 15 |10 9,45 9,669 0,9085 (9,4 (|14 |6 4 24
Zn ug/l A1l ; 5,267 H [13,1 20 |20 13,55 13,24 1,332 10,0 [[16 |4 1 21
g/l A2 —_— 1,408 | yes|412 10 | 441 410 409,2 |2624 |64 |[39 |0 |0 |39
ug/l A5 — -4,294 H [53,1 15 |36 53 53,56 [4,756 |89 (|25 |1 0 26
Laboratory 49
Al pg/l Al ‘,— 2,357 yes |28 15 32,95 28,15 27,96 2,128 76 ||15 |4 2 21
pg/l A4 ‘,— 1,319 yes |216 20 |2445 217,5 215 21,45 10 26 1 0 27
ug/l A5 : 12,800 H [132 20 |301 133 130,1 16,49 12,6 ||18 |3 0 21
As ug/l Al — 1,091 yes 19,72 15 110,52 [9,88 9,904 10,7848 [7,9 [[14 |4 3 21
ug/l A4 | 0,007 yes | 1,66 25 |1,661 1,65 1,652 10,2741 |16,5||11 |6 6 23
pg/l A5 ‘,— 1,176 yes | 5,95 20 |6,65 6,025 5,9 0,8417 14,2 || 11 5 3 19
mg/kg MN1 1‘ -0,032 yes |4,76 20 |4,745 4,57 4,808 1,028 21,3 ||14 |0 0 14
Cd pg/l Al ‘,— 0,807 yes | 1,09 10 1,134 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
ug/l A4 . -0,123 | yes |0,61 20 |0,6025 |0,6 0,6039 |0,08012|13,2 ||18 |6 5 29
ug/l A5 —_— -1,421 yes | 3,94 15 |[3,52 3,99 3,911 0,2623 [6,7 ||20 |3 1 24
mg/kg MN1 —_— -2,096 | yes |[1,36 20 |1,075 |14 1,338 |0,1849 |13,8 (|16 |1 0 17
Cr pg/l Al _\‘ -2,485 yes | 3,4 20 [2,555 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 : 0,000 yes | 167 10 |167 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l A4 _\‘ -2,011 yes | 8,95 15 |7,6 8,97 8,872 0,9045 |10,1 ||21 4 3 28
ug/l A5 —\‘ -0,791 yes | 11,8 15 |11 11,6 11,87 1,581 13,3 ||22 1 1 24
ug/l AN6 _\‘ -1,250 yes |112 10 |105 1114 112,9 5,644 5 19 |0 0 19
mag/kg MN1 —_— -1,478 | yes|20,3 20 [17,3 20,5 2031 |27 13,2 (|16 |0 0 16
Cu pg/l Al ; 3,103 yes | 4,64 20 [6,08 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
pg/l A2 ‘,— 0,943 yes | 106 10 111 108 106,8 5,027 47 1132 |2 0 34
pg/l A4 : 9,712 H |52 20 |10,25 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
pg/l A5 ‘,— 2,168 yes | 10,7 15 |12,44 10,8 10,59 1,128 10,6 ||18 |4 3 25
ug/l AN6 ‘,— 0,811 yes |74 10 (77,0 74,4 74,36 4,634 6,2 |21 0 0 21
mg/kg MN1 ,‘ -0,131 yes | 12,2 15 12,08 12 11,7 0,936 8 12 |4 0 16
Fe ug/l A2 —_— -0,945 | yes [1333 10 [1270 1344 1339 47,05 [35 [[34 1 0 35
pg/l A4 : 3,692 H |455 10 |539 451,5 453,5 26,38 58 [|28 1 0 29
pg/l A5 ‘,— 1,407 yes | 199 15 |220 196 197 17,54 8,9 |[|25 1 0 26
pg/l ANG6 -\‘ -0,198 yes | 828 10 |820 835,3 825,5 34,5 42 ||22 1 0 23
g/kg MN1 | 0,004 yes [11,3 20 11,3 11,38 |11,36  |0,9289 (8,2 ||16 [0 0 16
Hg ug/l H1 — -0,681 yes 10,45 15 10,427 [0,43 0,4167 ]0,05865[14,0 [[20 |3 3 26
ug/l H2 — -0,875 | yes |0,16 25 10,1425 |0,1465 |0,1321 |0,04857|36,7 ||19 |0 4 23
pg/l H3 ‘r 0,049 yes |2,7 15 2,71 2,684 2,675 0,2293 (8,6 ||21 4 0 25
mg/kg M1 ‘,— 1,114 yes | 0,79 20 10,878 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22
Mn pg/l Al ‘,— 1,573 yes | 7,46 15 8,34 7,47 7,544 0,9655 [12,7 ||21 2 1 24
ug/l A2 . -0,100 | yes |801 10 |797 800 807,7 29,71 |3,7 ||33 |0 0 33
ug/l A4 p— 1,459 yes |53,9 15 [59,8 54,2 53,75 3,696 |69 ||30 |0 0 30
ug/l A5 ‘,— 2,071 yes | 103 15 |19 102 103,5 7,319 71 27 1 0 28
pg/l ANG6 ‘,— 0,393 yes | 407 10 |415 405 406,9 18,48 45 |21 0 0 21
mg/kg MN1 —\‘ -0,546 yes | 333 15 |319,4 336 333,6 32,45 9,7 ||17 |0 0 17
N g/kg M2 ‘,— 0,304 yes | 39,5 15 40,4 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni pg/l Al ; 3,227 yes |10 15 [12,42 9,86 9,869 1,08 10,9 || 24 1 1 26
ug/l A2 - -0,222 | yes |180 10 |178 183 183,1 10,44 |57 (|30 |0 0 30

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
ug/l A4 1 3,549 yes | 6,66 15 |8,433 |6,65 6,66 0,6418 |96 |16 |6 5 27
Laboratory 49
Ni pg/l A5 ; 3,219 yes |9,94 15 12,34 10 9,97 1,606 16,1 ||22 1 1 24
pg/l ANG6 ‘r 0,174 yes |115 10 |116 115 114 5,749 5 19 1 0 20
mg/kg MN1 _\‘ -3,865 yes | 15,8 15 11,22 16,06 15,87 2,344 14,7 ||117 |0 0 17
P a/kg M2 — -0,415 yes | 22,5 15 21,8 22,8 22,7 2,891 12,7 ][13 |0 0 13
Pb ug/l Al - -0,355 | yes 3,27 15 3,183 [3,155 [3,11 0,2647 (85 [[14 [7 5 26
pg/l A2 ‘,— 0,531 yes |113 10 |116 116 115,2 8,405 73 ||25 1 1 27
pg/l A4 1‘ -0,038 yes | 5,98 20 |5,957 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 -\‘ -0,299 yes | 9,55 15 19,336 9,45 9,669 0,9085 |94 |14 |6 4 24
ug/l ANG6 - -0,200 | yes |63 10 |[62,37 |62,78 |63,35 (4,887 |7,7 ||18 |0 0 18
mg/kg MN1 ‘,— 0,939 yes | 10,7 20 |11,71 10,66 10,79 1,164 10,7 ||15 |0 1 16
pH M2 — -1,623 | yes [6,36 3,1 6,2 6,4 6,358 [0,1121 [1,8 [[13 |0 0 13
v pg/l Al ‘,— 2,684 H 16,31 15 7,58 6,035 6,016 0,3009 |5 7 4 2 13
pg/l A4 : 3,115 yes | 8,26 15 10,19 8,075 8,231 1,232 14,9 |19 4 4 17
pg/l A5 : 3,091 yes | 15,4 15 18,97 15,6 15,37 2,073 13,4 || 11 2 2 15
mg/kg MN1 _\‘ -2,402 yes | 24,7 15 20,25 25 24,68 2,735 11,0 || 11 0 0 1
Zn ug/l A2 —_— -0,922 | yes [412 10 [393 410 409,2 [26,24 |64 [[39 [0 0 39
ug/l ANG6 — -0,915 | yes|102 15 |95 102 102,7 6,35 6,2 ||124 |0 0 24
mg/kg MN1 1 178,200 | H 1917 10 |19000 |1890 1919 105,1 55 [|16 1 0 17
Laboratory 50
Al pg/l Al —\‘ -0,764 yes |28 15 26,39 28,15 27,96 2,128 76 ||15 |4 2 21
ug/l A4 ‘,— 0,713 yes |216 20 |231,4 217,5 215 21,45 10 26 1 0 27
As ug/l Al — 1,866 yes 19,72 15 [11,08 [9,88 9,904 10,7848 [7,9 [[14 |4 3 21
ug/l A4 _\‘ -1,542 yes | 1,66 25 1,34 1,65 1,652 0,2741 |16,5 || 11 6 6 23
Cd pg/l Al ; 4,220 yes | 1,09 10 1,32 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A4 ‘,— 2,049 yes | 0,61 20 0,735 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
Cr pg/l Al ‘,— 1,338 yes | 3,4 20 [3,855 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A4 ‘,— 1,132 yes | 8,95 15 9,71 8,97 8,872 0,9045 |10,1 ||21 4 3 28
Cu ug/l A2 ] 5,849 H 1106 10 [137 108 106,8 5,027 [4,7 [[32 |2 0 34
Fe ug/l A2 — 0,930 yes [ 1333 10 [1395 1344 1339 47,05 [35 [[34 1 0 35
ug/l A4 p— 1,736 yes |455 10 [4945 |4515 |45355 (26,38 |58 |[28 |1 0 29
Mn pg/l Al ‘,- 0,250 yes | 7,46 15 |7,6 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 ‘,— 0,707 yes | 801 10 |829,3 800 807,7 29,71 3,7 ||33 |0 0 33
pg/l A4 ‘,— 1,093 yes | 53,9 15 58,32 54,2 58,75 3,696 6,9 (|30 |0 0 30
Ni ug/l Al — 112,680 yes [ 10 15 112,01 [9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A4 p— 1,562 yes | 6,66 15 |7,44 6,65 6,66 0,6418 |96 ||16 |6 5 27
Pb ug/l Al - -0,285 | yes 3,27 15 13,2 3,155  [3,11 0,2647 (8,5 [[14 [7 5 26
pg/l A4 -\‘ -0,301 yes | 5,98 20 |58 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
Zn pg/l A2 ‘,— 0,631 yes [412 10 |425 410 409,2 26,24 6,4 |39 [0 0 39
pg/l A4 ‘,— 2,300 yes | 29,6 15 34,7 29,85 29,6 3,499 11,8 ||27 1 1 29
Laboratory 51
Al ug/l A1l ; H [28 15 |<50 28,15 27,96 2,128 76 ||15 |4 2 21
ug/l A2 —_ -0,601 yes | 765 10 |742 752 7646 |51,78 |68 ||23 |2 0 25
pg/l A3 : H 10,3 20 |<50 10,25 10,34 1,084 10,4 ||7 3 3 13
pg/l A4 : 4,560 H |216 20 |3145 217,5 215 21,45 10 26 1 0 27
pg/l A5 : 8,636 H |132 20 |246 133 130,1 16,49 12,6 ||18 |3 0 21
ug/l ANG6 1 3,353 H |521 15 |652 520 517,2 3235 |63 ||[17 |1 0 18
As ug/l Al — 1,001 yes 9,72 15 [10,45 [9,88 9,904 [0,7848 [7,9 [[14 |4 3 21
ug/l A2 - -0,400 | yes [33,3 15 (32,3 33,1 33,17 |2426 |7,3 ||[21 |2 0 23
pg/l A3 ‘,— 0,574 yes | 3,31 20 |35 3,325 3,295 0,262 79 ||9 2 2 13
pg/l A4 —\‘ -1,012 yes | 1,66 25 |1,45 1,65 1,652 0,2741 |16,5 || 11 6 6 23
pg/l A5 —\‘ -0,588 yes | 5,95 20 |56 6,025 5,9 0,8417 14,2 || 11 5 3 19
ug/l AN6 _\‘ -0,847 yes | 126 15 |118 122,5 125,2 7,588 6,1 14 1 0 15
mg/kg MN1 —\‘ -0,966 yes |4,76 20 |43 4,57 4,808 1,028 21,3 |14 |0 0 14
mg/kg S1 —\‘ -0,813 yes | 12,3 20 |11,3 12,2 12,35 1,497 12,1 ||17 |0 0 17
Cd po/l A1 —— -2,569 yes | 1,09 10 0,95 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 _\‘ -1,343 yes | 13,4 10 (125 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A3 : H 10,38 20 |<0,5 0,38 0,3744 |0,03039 |8,1 6 4 4 14
pg/l A4 —\‘ -0,492 yes | 0,61 20 |0,58 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
ug/l A5 —_ -0,474 | yes 3,94 15 (3,8 3,99 3,911 |0,2623 |6,7 ||20 |3 1 24
ug/l ANG6 . -0,140 | yes |9,5 15 (94 9,4 9,333 |0,4886 |52 |[15 |2 0 17
mag/kg MN1 —_ 0,441 | yes|1,36 20 (1,3 1,4 1,338 |0,1849 (13,8 (|16 |1 0 17
mg/kg S1 —\‘ -1,354 yes | 0,638 25 10,53 0,655 0,636 0,09954 |{15,6 (|19 |0 0 19
Cr pg/l Al -\‘ -0,294 yes | 3,4 20 [3,3 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 0,719 yes | 167 10 |173 170 168,8 6,353 3,8 [|25 |3 0 28
pg/l A3 ‘ 0,455 yes | 1,23 25 |13 1,26 1,225 0,2141 |17,4 ||6 3 3 12

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs

ug/l A4 — 0,447 yes 8,95 15 (9,25 8,97 8,872 |0,9045 |10,1 ||21 |4 28

Laboratory 51

Cr pg/l A5 -\‘ -0,226 yes | 11,8 15 |11,6 11,6 11,87 1,581 13,3 |22 1 1 24
pg/l ANG6 ‘,— 1,964 yes |112 10 |128 111,4 112,9 5,644 5 19 |0 0 19

mg/kg MN1 - -0,369 | yes [20,3 20 |19,55 |205 20,31 |2,7 13,21|/16 |0 0 16

mg/kg S1 — (2,411 yes |64,5 20 |80,05 (62,85 [63,5 8,447 13,3 (|19 |1 0 20

Cu ug/l Al ; H 14,64 20 [<50 4,695 [4,491 0,8305 [18,4[[13 [6 5 24
pg/l A2 ‘,_ 0,943 yes | 106 10 111 108 106,8 5,027 47 1132 |2 0 34

pg/l A3 : 1,42 25 | <50 1,405 1,29 0,3362 |26,0 ||8 0 4 12

pg/l A4 : H |52 20 |<50 5,2 5,083 0,6487 [12,7 (|15 |7 6 28

ug/l A5 | H [10,7 15 |<50 10,8 10,59 (1,128 |10,6 ||18 |4 3 25

ug/l ANG6 ‘,— 0,757 yes |74 10 76,8 74,4 74,36 4,634 6,2 |21 0 0 21

mg/kg S1 —_— -0,608 | yes [40,6 15 (38,75 |41,15 |40,45 |3,65 9 20 |0 0 20

Fe pg/l A4 _\‘ -2,440 yes | 455 10 |399,5 4515 453,5 26,38 58 [|28 1 0 29
pg/l A5 _\‘ -0,670 yes | 199 15 |189 196 197 17,54 8,9 |[|25 1 0 26

pg/l ANG6 _\‘ -2,246 yes | 828 10 |735 835,3 825,5 34,5 42 ||22 1 0 23

g/kg MN-1 — 1,593 yes [11,3 20 |13,1 11,38 |11,36  |0,9289 (8,2 ||16 [0 0 16

Hg ug/l H1 ; H 10,45 15 [<0,5 0,43 0,4167 10,05865[14,0 [[20 |3 3 26
ug/l H2 | 0,16 25 |<0,5 0,1465 |0,1321 |0,04857 (36,7 ||19 |0 4 23

g/l H3 —_— 1,481 yes |2,7 15 |3 2,684 2,675 |0,2293 |86 |[|21 |4 0 |25

mg/kg M1 ‘F 0,190 yes | 0,79 20 0,805 0,795 0,7926 |0,05362 (6,8 (|19 |3 0 22

mg/kg S1 ‘,— 2,534 yes | 0,073 40 |0,11 0,07 0,07425 | 0,02787 | 37,5 ||12 1 1 14

Mn mg/kg MN1 ‘,— 1,562 yes | 333 15 |372 336 333,6 32,45 9,7 |17 |0 0 17
mg/kg S1 — 0,646 yes | 898 15 |941,5 |887,5 |893,1 60,43 6,8 |[19 |1 0 20

Ni ug/l Al —_— -1,333 | yes |10 15 19 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 — 2,222 yes | 180 10 |200 183 183,1 10,44 |57 (|30 |0 0 30

pg/l A3 ‘F 0,161 yes | 3,31 15 3,35 3,35 3,211 0,6046 |18,8 ||11 1 1 13

pg/l A4 —\‘ -0,621 yes | 6,66 15 6,35 6,65 6,66 0,6418 (9,6 ||16 |6 5 27

pg/l A5 _\‘ -1,127 yes | 9,94 15 |9,1 10 9,97 1,606 16,1 ||22 1 1 24

ug/l ANG6 ‘,— 0,348 yes |115 10 (117 115 114 5,749 5 19 1 0 20

mg/kg MN1 ‘,— 2,954 yes | 15,8 15 193 16,06 15,87 2,344 14,7 ||117 |0 0 17

mg/kg S1 1 3,778 yes | 54,7 15 [70,2 5425 |54,85 |7,229 ([13,1]|20 |0 0 20

Pb pg/l A1l _\‘ -2,120 yes | 3,27 15 2,75 3,155 3,11 0,2647 [85 (|14 |7 5 26
pg/l A2 : 0,000 yes |113 10 |113 116 115,2 8,405 73 ||25 1 1 27

pg/l A3 _\‘ -1,729 yes | 1,33 20 |11 1,295 1,319 0,1772 13,4 ||10 1 2 13

ug/l A4 p— 0,786 yes |5,98 20 |6,45 5,85 5,937 10,6381 |10,7 ||[17 |6 5 28

ug/l A5 - -0,209 | yes |9,55 15 |94 9,45 9,669 |0,9085 (9,4 |14 |6 4 24

ug/l ANG6 1 3,905 yes |63 10 |[75,3 62,78 63,35 (4,887 |7,7 ||18 |0 0 18

mg/kg MN1 _\‘ -0,327 yes | 10,7 20 |10,35 10,66 10,79 1,164 10,7 ||15 |0 1 16

mg/kg S1 ‘,— 0,819 yes | 22,6 20 |24,45 28,02 22,72 2,667 11,7 1|19 1 0 20

Zn pg/l Al } H 13,1 20 [<50 13,55 13,24 1,332 10,0 [[16 |4 1 21

pg/l A2 ‘,- 0,243 yes 412 10 (417 410 409,2 26,24 6,4 (|39 |0 0 39

g/l A3 } H |4,63 20 |<50 4,81 4,489 |1,123 |2501l8 |3 |2 13

ug/l A4 : H 29,6 15 |<50 29,85 29,6 3,499 11,8 ||27 1 1 29

ug/l A5 — 0,929 yes | 53,1 15 |56,8 53 53,56 [4,756 |89 (|25 |1 0 26

pg/l ANG6 _\‘ -0,810 yes | 102 15 95,8 102 102,7 6,35 6,2 (|24 |0 0 24

mg/kg MN1 ‘,— 0,292 yes | 1917 10 |1945 1890 1919 105,1 55 [|16 1 0 17

mg/kg S1 —\‘ -0,453 yes | 162 15 |156,5 164,1 163,9 9,145 56 (|19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 52
Cd pg/l Al —\‘ -1,651 yes | 1,09 10 |1 1,1 1,107 0,1124 [10,1 [|23 |2 2 27
pg/l A2 —\‘ -0,597 yes | 13,4 10 |13,0 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A4 —\‘ -1,148 yes | 0,61 20 |0,54 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
ug/l A5 —_— -1,117 | yes [3,94 15 |[3,61 3,99 3,911 0,2623 [6,7 ||20 |3 1 24
ug/l ANG6 - -0,379 | yes 9,5 15 (9,23 9,4 9,333 |0,4886 |52 |[15 |2 0 17
mag/kg MN1 - 0,404 | yes|1,36 20 (1,415 |14 1,338 |0,1849 (13,8 (|16 |1 0 17
mg/kg S1 —\‘ -0,715 yes | 0,638 25 10,581 0,655 0,636 0,09954 |15,6 (|19 |0 0 19
Cr pg/l Al —\‘ -0,618 yes | 3,4 20 [3,19 3,3 3,459 0,5089 [14,7 [|19 |4 3 26
pg/l A2 ‘,— 0,479 yes | 167 10 171 170 168,8 6,353 3,8 [|25 |3 0 28
ug/l A4 —_— -1,110 | yes 8,95 15 |8,205 (8,97 8,872 |0,9045 |10,1 ||21 |4 3 28
ug/l A5 _\‘ -2,192 yes | 11,8 15 19,86 11,6 11,87 1,581 13,3 |22 1 1 24
ug/l ANG6 .\‘ -0,179 yes |112 10 111 1114 112,9 5,644 5 19 |0 0 19
mg/kg MN1 ‘,— 1,007 yes | 20,3 20 |22,34 20,5 20,31 2,7 13,2 (|16 |0 0 16
mg/kg S1 —\‘ -0,695 yes |64,5 20 |60,02 62,85 63,5 8,447 13,3 |19 1 0 20
Cu pg/l Al ‘,— 0,668 yes | 4,64 20 [4,95 4,695 4,491 0,8305 [18,4 [|13 |6 5 24
ug/l A2 - 0,377 yes | 106 10 |108 108 106,8 |5,027 [4,7 ||32 |2 0 34
ug/l A4 p— 0,865 yes |5,2 20 |5,65 5,2 5,083 |0,6487 12,7 ||[15 |7 6 28
ug/l A5 — 0,498 yes [10,7 15 [11,1 10,8 10,59 (1,128 |10,6 ||18 |4 3 25
ug/l ANG6 ‘,_ 1,297 yes |74 10 78,8 74,4 74,36 4,634 6,2 |21 0 0 21
mg/kg MN1 ﬁ‘ -0,131 yes | 12,2 15 12,08 12 11,7 0,936 8 12 |4 0 16
mg/kg S1 ‘,— 0,364 yes | 40,6 15 |41,71 41,15 40,45 3,65 9 20 |0 0 20
Fe pg/l A2 -\‘ -0,195 yes | 1333 10 1320 1344 1339 47,05 3,5 [[34 1 0 35
ug/l A4 —_ -0,527 | yes |455 10 |443 4515 |4535 26,38 |58 ||28 |1 0 29
ug/l A5 —_— -1,206 | yes |199 15 |181 196 197 17,54 |89 |25 |1 0 26
ug/l ANG6 —_— -1,329 | yes |828 10 |773 835,3 8255 345 42 |22 |1 0 23
g/kg MN1 ‘,- 0,212 yes | 11,3 20 |11,54 11,38 11,36 0,9289 (8,2 (|16 |0 0 16
Mn pg/l Al ‘,— 1,046 yes | 7,46 15 8,045 7,47 7,544 0,9655 [12,7 ||21 2 1 24
pg/l A2 1‘ -0,125 yes | 801 10 |796 800 807,7 29,71 3,7 ||33 |0 0 33
ug/l A4 ! -0,025 | yes |53,9 15 |[53,8 54,2 53,75 3,696 |6,9 ||30 |0 0 30
g/l A5 - -0,427 | yes|103 15 |99,7 102 1035 |7,319 |71 ||27 |1 0 |28
ug/l AN6 ,‘ -0,147 yes | 407 10 |404 405 406,9 18,48 45 |21 0 0 21
mg/kg MN1 ‘,— 0,418 yes | 333 15 |343,5 336 333,6 32,45 9,7 ||17 |0 0 17
mg/kg S1 -\‘ -0,249 yes | 898 15 |881,2 887,5 893,1 60,43 6,8 (|19 1 0 20
N g/kg M2 ‘,— 0,560 yes |39,5 15 41,16 39,8 40,17 2,52 6,3 ||11 2 0 13
Ni ug/l Al . -0,080 [ yes |10 15 19,94 9,86 9,869 [1,08 10,9 [[24 |1 1 26
ug/l A2 - 0,333 yes | 180 10 |183 183 183,1 10,44 |57 (|30 |0 0 30
ug/l A4 a— 0,831 yes | 6,66 15 |7,075 |6,65 6,66 0,6418 |96 ||16 |6 5 27
ug/l A5 — 0,483 yes |9,94 15 (10,3 10 9,97 1,606 |16,1 |22 |1 1 24
pg/l ANG6 ‘,— 0,696 yes |115 10 119 115 114 5,749 5 19 1 0 20
mg/kg MN1 ‘,— 0,342 yes | 15,8 15 16,2 16,06 15,87 2,344 14,7 ||117 |0 0 17
mg/kg S1 ‘r 0,145 yes |54,7 15 |553 54,25 54,85 7,229 13,1 (|20 |0 0 20
P a/kg M2 ) 0,036 yes | 22,5 15 22,56 22,8 22,7 2,891 12,7 [[13 |0 0 13
Pb ug/l Al — -0,856 | yes 3,27 15 3,06 3,155  [3,11 0,2647 [8,5 [[14 [7 5 26
ug/l A2 ‘,— 0,531 yes |113 10 |116 116 115,2 8,405 73 ||25 1 1 27
pg/l A4 —\‘ -0,368 yes | 5,98 20 |5,76 5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 ‘r 0,084 yes | 9,55 15 19,61 9,45 9,669 0,9085 |94 |14 |6 4 24
pg/l ANG6 ‘,— 0,508 yes |63 10 |64,6 62,78 63,35 4,887 7,7 ||18 |0 0 18
mg/kg MN1 ‘, 0,051 yes | 10,7 20 |10,75 10,66 10,79 1,164 10,7 ||15 |0 1 16
mg/kg S1 ‘, 0,131 yes | 22,6 20 |22)9 23,02 22,72 2,667 11,7 |19 1 0 20
pH M2 — 0,913 yes | 6,36 3,1 6,45 6,4 6,358 [0,1121 [1,8 [[13 |0 0 13
S g/kg M2 _\‘ -3,431 yes | 4,1 30 [1,99 3,61 3,377 0,9865 [29,2 ||8 0 0 8
Zn pg/l A2 ‘r 0,097 yes [412 10 |414 410 409,2 26,24 6,4 |39 [0 0 39
pg/l A4 —\‘ -0,721 yes | 29,6 15 |28 29,85 29,6 3,499 11,8 ||27 1 1 29
ug/l A5 - -0,276 | yes |53,1 15 |52 53 53,56 [4,756 |89 (|25 |1 0 26
ug/l ANG6 | 0,000 yes | 102 15 102 102 102,7 6,35 6,2 ||124 |0 0 24
mg/kg MN1 _\‘ -0,417 yes | 1917 10 (1877 1890 1919 105,1 55 |[|16 1 0 17
mg/kg S1 - 0,235 yes | 162 15 [164,8 |164,1 163,9 9,145 |56 |[19 |2 0 21

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 4 0 +1 42 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 53
Al pg/l A2 —\‘ -0,601 yes | 765 10 |742 752 764,6 51,78 6,8 ||23 |2 0 25
pg/l A4 -\‘ -0,208 yes |216 20 |2115 217,5 215 21,45 10 26 1 0 27
pg/l A5 ‘,- 0,227 yes | 132 20 |135 133 130,1 16,49 12,6 ||18 |3 0 21
B ug/l A2 —— -2,989 yes |87 10 |74,0 84,4 83,12 7,188 8,6 [[14 1 1 16
ug/l A4 : 11,9 20 |<22,0 12,2 11,76 2,512 21,3 |10 |0 5 15
ug/l A5 —_— -2,597 | yes |267 15 (2150 |269 2659 |22,35 |84 |[13 |0 0 13
Cd pg/l A2 } H 13,4 10 |<24,0 13,1 13,19 0,6647 |5 25 |4 1 30
pg/l A4 : H |0,61 20 |<24,0 0,6 0,6039 |0,08012 (13,2 ||18 |6 5 29
pg/l A5 : H |3,94 15 |<24,0 3,99 3,911 0,2623 |6,7 (|20 |3 1 24
Cr ug/l A2 — -0,958 | yes|167 10 [159,0 [170 168,8 6,353 [3,8 [[25 [3 0 28
ug/l A4 | H [8,95 15 |<37,0 (8,97 8,872 |0,9045 |10,1 ||21 |4 3 28
ug/l A5 : H 11,8 15 |<37,0 11,6 11,87 1,581 13,3 ||22 1 1 24
Cu pg/l A2 —\‘ -0,943 yes [ 106 10 |101,0 108 106,8 5,027 47 1132 |2 0 34
pg/l A4 : H |52 20 |<32,0 5,2 5,083 0,6487 [12,7 (|15 |7 6 28
pg/l A5 : H 10,7 15 |<32,0 10,8 10,59 1,128 10,6 ||18 |4 3 25
Fe ug/l A2 - 0,330 yes [ 1333 10 [1355 1344 1339 47,05 [35 [[34 1 0 35
ug/l A4 \ -0,088 | yes |455 10 |453 4515 |4535 26,38 |58 ||28 |1 0 29
ug/l A5 —_— -0,603 | yes|199 15 190 196 197 17,54 |89 |25 |1 0 26
Mn ug/l A2 — -1,298 | yes 801 10 [749,0 [800 807,7 129,71 [3,7 |33 |0 0 33
pg/l A4 _\‘ -1,954 yes | 53,9 15 |46 54,2 58,75 3,696 6,9 (|30 |0 0 30
pg/l A5 —\‘ -1,553 yes | 103 15 91,0 102 103,5 7,319 71 27 1 0 28
Ni pg/l A2 _\‘ -2,000 yes [ 180 10 |162,0 183 183,1 10,44 57 |30 [0 0 30
ug/l A4 | H |6,66 15 |<58,0 (6,65 6,66 0,6418 |96 ||16 |6 5 27
ug/l A5 : H 19,94 15 |<58,0 10 9,97 1,606 16,1 ||22 1 1 24
Pb ug/l A2 | H [113 10 |<319,0 [116 115,2 8,405 7,3 |25 1 1 27
pg/l A4 : H |5,98 20 |<319,0 |5,85 5,937 0,6381 [10,7 (|17 |6 5 28
pg/l A5 : H 19,55 15 |<3819,0 |9,45 9,669 0,9085 (9,4 |14 |6 4 24
Vv pg/l A2 ‘,— 0,702 yes [114 10 |118,0 114,9 113,8 6,867 6 18 |0 0 18
ug/l A4 : H |8,26 15 |<16,0 8,075 8,231 1,232 14,9 |19 4 4 17
ug/l A5 : H 15,4 15 |<16,0 15,6 15,37 2,073 13,4 || 11 2 2 15
Zn ug/l A2 — -1,359 [ yes [412 10 [384,0 [410 409,2 [26,24 |64 [[39 [0 0 39
pg/l A4 —\‘ -0,721 yes | 29,6 15 |28 29,85 29,6 3,499 11,8 ||27 1 1 29
pg/l A5 —\‘ -0,527 yes | 53,1 15 |51,0 53 583,56 4,756 8,9 |[|25 1 0 26

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Appendix 9. Summary of the z scores
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Analyte Sample\Lab| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
A2 A A A A .
A3 . A A A p
A4 A A A A P
A5 A A A A P
ANG6 A A A
AY6 . . .
TOC M2 A A . . . A .
U A2 A A A A . A
A4 A A A A A A
A5 A A A A A A
ANG6 . A A A . A
AY6 A A A A
MN1 . . . .
MO1 A A p . A
v Al . . . . A A . A A A
A2 A A A A A A A . p A
A3 . A A A n A A
A4 A . A A A p p A
A5 A A A A A . n A A
AN6 . . A A A A n . . A
AY6 A A . . . . A A n p p
MN1 . A . A A A A A . A . A .
MO1 n . A A A . p . A . A
S1 n A A n A A p . A A A A
Zn Al . . . . . A A . A . A A A N . A
A2 A A A A A A A A A A A A A A . A N A
A3 . . . . . A A A A . N A A A
A4 A n A A . A A A A A . A A A A A N A
A5 A A A A A A A p A A A A A n A
ANG6 A . A . A A A A . A A A A . . A
AY6 A . A . . . . . A A A . A A A P
MN1 A A . A A A A A A . A A . A .
MO1 A . . A . A . A . A . . A . A
S n A A . A n . . . A A . A . A . . A A A A . A
% 70 88 84 94 100 78 75 67 80 94 97 53 98 87 94 83 100 92 89 83 77 62 91
Accredited yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes Yyes yes yes yes
Analyte Sample\Lab| 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
Al Al A . n A . . . A A A . .
A2 A P A A A A A N A P P
A3 A . . . . A . .
A4 A A A n A A A A
A5 A A A N . . A . . N
ANG6 A A . A . . A A . A A A
AY6 . A n A . A A .
MN1 . A . . A . p
MO1 n . A p . P
As A1l A P A . . . . A A A . .
A2 A A N A A A A A A A A n
A3 A . . A
A4 A p . p
A5 A A P . . . .
AN6 A P . A . . . A A . A A
AY6 A A A A . A A A A .
MN1 . . A . A
MO1 A A . A A
S1 A A . A . .
B Al A A . . n A
A2 A A A A n A
A3 A . A
A4 A P . A
A5 A p . A . A
ANG6 A . P A . A A
AY6 P . A N .
MN1 . . N . P
MO1 A A P . .
Ba A1l A . A A A
A2 n A A A A
A3 A A . A
A4 A A A A
A5 A . A .
AN6 A . A . A
AY6 . . A . . . A A .
Cd Al A . A P . . . . A A . A P A .
A2 A P A A A A N A A A A A A
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Analyte Sample\Lab| 47 48 49 50 51 52 53 %
A5 . . P P A 81

ANG6 . . . . P . . 94

AY6 . . . . . . . 92

MN1 . . . . . . . 86

MO1 . . . . . . . 64

As Al . . A A A 89
A2 A 87

A3 . . . . A 100

A4 . . A A A 82

A5 . . A A 69

ANG . . . A . .93

AY6 . . . . . . . 100

MN1 . . A . A . . 64

MO1 . . . . . . . 91

S1 . . . . A . . 100

B A1l . . . . . . . 75
A2 . . . . . . n 67

A3 . . . . . . . 86

A4 . . . . . . . 80

A5 . . . . . . n 85

ANG6 . . . . . . . 80

AY6 . . . . . . . 57

MN1 . . . . . . . 50

MO1 . . . . . . . 75

Ba Al . . . . . . . 100
A2 . . . . . . . 92

A3 . . . . . . . 100

A4 . . . . . . . 100

A5 . . . . . . . 88

ANG6 . . . . . . . 100

AY6 . . . . . . . 86

cd Al A A A P n A .80
A2 . A . . A A . 83

A3 . . . . . . . 100

A4 A . A p A A . 83

A5 . A A A A 91

ANG . . . A A . 88

AY6 . . . . . . . 80

MN1 . . n . A A . 76

MO1 . . . . . . . 91

S1 . . . . A A .89

Co Al . . . . . . . 94
A2 . . . . . . . 100

A3 . . . . . . . 89

A4 . . . . . . . 95

A5 . . . . . . . 94

AN6 . . . . . . . 93

AY6 . . . . . . . 86

MN1 . . . . . . . 90

MO1 . . . . . . . 82

S1 . . . . . . . 82

Cr A1 A n A A A . 87
A2 . P A A A 89

A3 . . A 78

A4 A . n A A . 84

A5 . A A A n .74

ANG . . A . A A . 100

AY6 . . . . . . . 86

MN1 . . A . A A . 88

MO1 . . . . . . . 82

S1 . . . . p A .80

Cu Al A N P . . A .79
A2 . A A P A A A 9

A3 . . . . . . . 75

A4 A . P . . A . 82

A5 . A p . A 73

AN6 . . A . A A . 90

AY6 . . . . . . . 88

MN1 . . A . . A .69

MO1 . . . . . . . 100

S1 . . . . A A . 80

Fe A2 . A A A . A A 97
A4 A . P A n A A 86

A5 . p A . A A A 88
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Analyte Sample\Lab| 47 48 49 50 51 52 53 %
AN6 A noA 91
AY6 : ... 8t
MN1 A A A . 100
MO1 90
MT1 .
Hg H N A 74
H2 N A : 74
H3 A A 80
M1 A A 86
St : P 69
Mn AT A P A A A . 83
A2 A A A A A 97
A3 : : . 82
A4 A . A A A A 97
A5 A p A A 89
AN6 A A 100
AY6 : S 93
MN1 A A A 88
MO1 S 55
St . A_A 95
N M2 __ A& 77
Ni AT A P p A A 88
A2 A A P A A 9
A3 .. A 75
A4 . P A A A 86
A5 A P A A 87
AN6 A A A 90
AY6 : S 81
MN1 N p A 76
MO1 S 82
St . P _A 75
P M2 . A A 85
Pb AT A A A A n A 81
A2 A A A A 88
A3 : Y 91
A4 P . A A A A 87
A5 A A A A 80
ANB A P A 83
AY6 : : 86
MN1 A A A 93
MO1 : 91
St . A A 85
pH M2 A A 100
s M2 N 62
Sb AT 80
A2 69
A3 86
A4 73
A5 60
ANB 91
AY6 90
MN1
MO1 64
Se AT 71
A2 76
A3 100
A4 80
A5 80
AN6 89
AY6 73
MN1 60
MO 60
Sn A2/S 60
MN1
MO1 88
Sr AT 100
A2 100
A3 83
A4 89
A5 75
AN6 100
AY6
TOC M2 100
U A2 100
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Analyte Sample\Lab| 47 48 49 50 51 52 53 %
A4 . . . . . . . 100
A5 . . . . . . . 100
ANG6 . . . . . . .80
AY6 . . . . . . . 100
MN1 . . . . . . .
MO1 . . . . . . . 60
v A1 . . p . . . . 82
A2 . . . . . . A 89
A3 . . . . . . . 75
A4 . . P . . . .82
A5 . . P . . . .77
AN6 . . . . . . .92
AY6 . . . . . . .70
MN-1 . . n . . . .9
MO1 . . . . . . . 55
S1 . . . . . . .79
Zn A1 A P . . . . . 80
A2 . A A A A A A 92
A3 . . . . . . . 73
A4 P . . p . A A 82
A5 . N . . A A A 8
ANG6 . . A . A A . 96
AY6 . . . . . . . 89
MN1 . . P . A A . 88
MO1 . . . . . . . 100
S . . . . A A .9
% 80 68 68 75 78 96 89
Accredited 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 results

Totally accepted, % Inall: 85 In accredited: 87

SYKE - Interlaboratory comparison test 4/2007


ilmakunnas
Tekstiruutu


101 LITE 10

LIITE 10. MITTAUSEPAVARMUUKSIA ERI MENETELYILLA ARVIOITUNA
Appendix 10. Measurement uncertainties estimated by different procedures

Mittausepiavarmuuden arvioimiseksi on kiytetty seuraavia menettelyji. Kuvissa olevat menettelyt
vastaavat luettelossa numeroituja menettelyja.

X-kortin tulosten hajonnan avulla (synteettiset niytteet)

X-kortin tulosten ja luonnonndytteiden rinnakkaisten (R-kortin tai r%-kortin) tulosten avulla
vertailumateriaalin tulosten avulla

validointitulosten (ja sisdisen laadunohjaustulosten) avulla

NORDTESTin ohjeen mukaan, Report TR 537 1

EURACHEM-ohjeen “Quantifying Uncertainty in Analytical Measurements” » mukaisesti noudattaen
EURACHEM-ohjetta

7. soveltaen EURACHEM-ohjetta méérittimélli tarkeimpien vaiheiden aiheuttama mittausepavarmuus
erikseen (esim. esikisittely, kalibrointi, mittaus)

muu menettely

9. laboratorio ei arvioi mittausepdvarmuutta

I

o
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