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1 Johdanto

Suomen ympaéristokeskuksen laboratorio jérjesti patevyyskokeen ympéristondytteitd analysoiville
laboratorioille syksylld 2003. Médritettavind analyytteini olivat metallit (As, Cd, Cr, Cu, Ni, Pb,
Sb, Se, Sr ja Zn) vedestd ja maandytteestd sekd alumiini, rauta ja mangaani vedesti
spektrofotometrisella menetelmailld. Pitevyyskokeessa vertailtiin velvoitetarkkailuohjelmiin
osallistuvien laboratorioiden tuloksia. My6s muilla vesi- ja ympéristélaboratorioilla oli mahdollisuus
osallistua patevyyskokeeseen.

Pitevyyskokeiden jarjestdmisessd on noudatettu ISO/IEC Guide 43-1 mukaisia suosituksia (1), ILACin
patevyyskokeiden jirjestdjille antamia ohjeita (2) sekd ISO:n ohjeluonnosta patevyyskoetulosten
tilastollista kisittelyd varten (3).

2 Toteutus

2.1 Pitevyyskokeen vastuuhenkildt

Piatevyyskokeen jarjesti Suomen ympéristékeskuksen laboratorio, jonka yhteystiedot ovat:

osoite Hakuninmaantie 6, 00430 Helsinki
puh. (09) 4030 000

telekopio (09) 4030 0890

sahkoposti etunimi.sukunimi@ymparisto.fi

Piatevyyskokeen jérjestdmisen vastuuhenkilot olivat:

Irma Mé#kinen koordinaattori

Sami Huhtala tekninen koordinaattori

Olli Jarvinen analytiikan asiantuntija: metalliméagritykset
Teemu Naykki analytiikan asiantuntija: elohopeamaéritykset
Seppo Pénni? maandytteen valmistus

Pirkanmaan ympéristSkeskus"
2.2 Osallistujat

Patevyyskokeeseen osallistui yhteensd 68 laboratoriota, joista 60 % analysoi myds velvoite-
tarkkailuohjelmien niytteitd tai muita ympéristoviranomaisten naytteitd. Laboratorioista 57 % kaytti
ainakin osalle madrityksistid akkreditoituja analyysimenetelmid.

Pétevyyskokeeseen osallistuneet laboratoriot on esitetty liitteessd 1.

2.3 Naiytteet

2.3.1 Naytteiden valmistus ja toimitus
Laboratorioille toimitettiin kaksi synteettistd naytettd (Al ja A2) metallien méérittamists varten sekd
yksi synteettinen nédyte (F1 tai F2) alumiinin, raudan ja mangaanin spektrofotometrista méaritysti
varten sekd yksi synteettinen ndyte (S1) tinan ja yksi synteettinen niyte elohopean (H1) méarittamistd

varten. Synteettiset nédytteet valmistettiin lisddmalld tunnettu méidrd méadritettdvad yhdistettd
lonivapaaseen veteen.
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Metallien médrittdmisti varten toimitettiin yksi luonnonvesindyte (V 1/metallit, H2/Hg), yksi vesi- ja
viemdrilaitosjitevesindyte (V2/metallit, H3/Hg) seki yksi kaatopaikalta otettu jatevesindyte (V3/
metallit, H4/Hg), joka edusti teollisuuden jéitevesindytettd. Alumiinin, raudan ja mangaanin
spektrofotometrista mééritystd varten toimitettiin luonnonvesinayte ( F3).

Synteettiset ja vesindytteet kestavoitiin typpihapolla (metalliméaritykset: 0,5 ml vakevda HNO,/
100 ml, elohopeamdéritys: 15 ml vikevd HNO,/500 ml).

Lisaksi toimitettiin maandyte M1 metallien médrittdmisti ja elohopean madrittdmistd varten. Maanéyte
oli ilmakuivattua kangasmaata, jonka kuiva-ainepitoisuus oli osallistujien tulosten perusteella
keskimédrin 99,5 %. Alkuperdiseen niytteeseen oli tehty useimpia metalleja varten lisdyksid
pitoisuuden kasvattamiseksi (Cd, Cu, Pb, Sb, Se ja Hg). Nayte oli siiviloity 0,25 mm siivildn ldpi ja
jaettu tirysyottimelld varustetulla jakajalla 64 astiaan (n. 50 g/astia).

Naytteet lahetettiin laboratorioille 9.9.2003. Elohopea vesistd tuli méarittdd 26.9.2003 mennessé ja
metallit kaikista néytteistd 5.11.2003 mennessé.

Tulokset pyydettiin palauttamaan 7.11.2003 mennessa. Alustavat tuloslistat toimitettiin laboratorioille
viikolla 47 (2003).

2.3.2 Niyteastioiden ja ndytteiden testaaminen

2.3.2.1 Niyteastioiden puhtauden tarkistus

Nayteastioihin lisdttiin ionivapaata vetté, jota seisotettiin kolme vuorokautta. Puhtaus tarkistettiin
médrittamalla kadmium, kupari ja sinkki. Astiat tayttivét puhtaudelle asetetut kriteerit.

2.3.2.2 Niytteiden homogeenisuus

Homogeenisuustestaus tehtiin 3-6 metallin avulla kustakin ndytteestd. Naytteissi ei ollut todettavissa
epdhomogeenisuutta (liite 3).

Naytteiden siilyvyys

Naytteiden sdilyvyyttd ei elohopeaa lukuun ottamatta testattu, koska mééritettdvat yhdisteet eivét
muutu. Maandytteen M1 elohopeapitoisuuksissa ei todettu muutoksia (liite 4). Vesindytteissé esiin-
tyi jonkin verran pitoisuusmuutoksia ennakkoanalysoinnin ja varsinaisen analysoinnin vilisena ai-
kana, mutta ne on huomioitu kokonaiskeskihajonnan tavoitearvoa asetettaessa.

2.4 Laboratorioilta saatu palaute

Laboratorioiden toimittamat palautteet on luetteloitu liitteessd 5. Palautteet liittyivét naytteiden
toimittamiseen tai tulosten kirjaamiseen. Osa laboratorioista ilmoitti tehneenséd varsinkin
yksikkovirheitd tuloksia ilmoittaessaan.



2.5 Analyysimenetelmiit

Pitevyyskokeeseen osallistuneiden laboratorioiden kédyttdmit menetelmét on esitetty liitteessd 7.1.

Metallit

Suuri osa osallistujista (65 %) maéritti metallit suoraan typpihapolla kestdvoidyistd vesindytteistd.
Osa laboratorioista médritti metallit happohajotuksen jélkeen (35 %), ja ndistd laboratorioista osa
(20 %) médritti metallit myos ilman happohajotusta (liite 7.1). Hajotukseen kéytettiin typpihappoa
tai typpihapon ja vetyperoksidin seosta. Ulkoisena energialéhteeni hajotukseen kaytettiin yleisimmin
mikroaaltouunia, mutta my®s autoklaavia, painekattilaa hiekkahaudetta kéytettiin. Happohajotuksella
saadut tulokset erotettiin ndytemerkinnalld “Vh” tuloslistoissa ja ne késiteltiin erikseen.

Metallien mittaukseen vesistd kdytettiin FAAS-, GFAAS-, ICP/MS- tai ICP/OES-laitteita.
Arseenin ja seleenin mairitykseen kéytettiin myos hydridin muodostusta ennen pitoisuuden mittausta.

Fotometrista mittausta varten toimitetut Al-, Fe- ja Mn-néytteet méidritettiin standardimenetelmilla
(AVS,FS 5736, Fe/SFS 3028, Mn/SFS 3033).

Melkein puolet osallistujista (43 %) teki maandytteen M1 hajotuksen autoklaavissa, ja hieman
viahemmaén osallistujista (32 %) kéytti hajotukseen mikroaaltouunia (liite 7.1). Hajotusta tehtiin myos
lampolevylld tai painekattilassa. Yksi osallistujista (lab 13) kaytti maaritykseen sulatetta Cr-, Ni- ja
Zn-médritykseen. Yleisimmin kdytettiin typpihappoa, mutta sen vakevyys vaihteli. Muutama osallistuja
kaytti hajotukseen typpihapon ja vetyperoksidin seosta (lab 20, 21, 25 ja 42), kuningasvetta (lab 18
ja 29) tai typpihapon, fluorivetyhapon ja perkloorihapon seosta (lab 36). Happohajotuksen
tehokkuudella ja energialdhteen lampétilalla on merkittdvad vaikutus hapetustulokseen, kuten
péatevyyskokeen SYKE 7/2000 raportissa on todettu (4). EPAn suosituksen mukaan
mikroaaltouunipoltossa tulisi padstd lampatilaan 180 =2 °C (5 ja 6).

Elohopea

Ennen vesindytteiden mittausta elohopeandytteet hajotettiin autoklaavissa, vesihauteessa, limpokaa-
pissa tai mikroaaltouunissa. Osa laboratorioista ei hajottanut néytteitd tai hajotusmenettelyi ei
ilmoitettu. Mittausmenetelmistd oli yleisin CV-AAS-laite, mutta elohopea mitattiin vesinéytteist
my6s CV-AFS-laitteella, ICP-AES-laitteella (lab 2 ja 34), ICP-MS-laitetta (lab 19) tai laitetek-
nitkkaa jossa ndyteO,-poltetaan ja mittaus tehdddn AAS:1la (esim. Leco) tai vastaavaa laitetta kdyttéden
(lab 22 ja 36). Kaksi osallistujaa (lab 30 ja 64) kdytti hydridin muodostusta ennen mittausta.

Elohopean médritystd varten maanéytteestd ulkoisena energialahteend kéytettiin autoklaavia, mikro-
aaltouunia, hapetusta happivirrassa, vesihaudetta (80 °-95 °C) tai lampokaappia. My6s kéytetyt
happoseokset vaihtelivat (liite 7.1). Mittausmenetelmistad oli yleisin CV-AAS, muttaelohopea mitat-
tiln myos ICP-OES-laitteella (lab 2 ja 34), ICP-MS-laitetta (lab 19) tai laitetekniikkaa jossa ndyte
O,-poltetaan ja mittaus tehddén AAS:1la (esim. Leco) tai vastaavaa laitetta kdyttden (20 ja 36).
Yksi osallistujista kédytti hydridin muodostusta ennen mittausta.



2.6 Tulosten Kiisittely

2.6.1

Harha-arvotestit

Aineiston normaalisuus tarkistettiin Kolmogorov-Smimov-testilld. Laboratorioiden ilmoittamista
tuloksista (liite 6.1) tarkasteltiin ensin rinnakkaistulosten hajontaa Cochranin harha-arvotestin avulla.
Tulokset, joissa rinnakkaismaritysten vélilld oli poikkeavan suuri hajonta, poistettiin tulosaineistosta.
Témin jélkeen tulosaineistosta poistettiin mediaanista merkitseviésti poikkeavat tulokset Hampel-
testilld. Harha-arvo testit esitetddn yksityiskohtaisemmin liitteessd 9.

Harha-arvotestejéd ja tulosten tilastollista k#sittelyd on esitetty myds osallistujille jaetussa
pitevyyskokeiden osallistumisohjeessa (S YKE/Pitevyyskokeiden jérjestdminen, menettelyohje V2,
versio 7).

2.6.2 Vertailuarvon asettaminen ja sen mittausepédvarmuus

Synteettisille linosndytteille vertailuarvoksi (the assigned value) asetettiin padasiassa laskennallinen
pitoisuus (liite 8). Poikkeuksina olivat ndytteen A2 Cd-pitoisuus, ndytteen A2 Sb-pitoisuus ja ndytteen
S1 Sn-pitoisuus, joissa vertailuarvona kédytettiin robusti-keskiarvoa. Mediaania kéytettiin néytteen
H1 Hg-pitoisuuden vertailuarvona. Muille linosnédytteille (vesindytteille V1, V2, V3 ja V4)
vertailuarvona kéytettiin pddasiassa robusti-keskiarvoa. Poikkeuksina olivat ndytteiden H2, H3 ja
H4 Hg-pitoisuudet, joissa vertailuarvona kéytettiin mediaania. Vertailuarvoa ei asetettu, jos tuloksia
oli vihin (< 6). '

Maandytteelle (M1) vertailuarvoksi asetettiin isotooppilaimennusmenetelmalld (IDMS) mééritetty
pitoisuus seuraaville metalleille: As, Cd, Cr, Cu, Hg, Ni, Pb ja Zn (liite 7.5 ja 8). IDMS-menetelma
pidetddn primaarimenetelmini. Muille metalleille (Sb, Se ja Sn) vertailuarvona kiytettiin robusti-
keskiarvoa tai tulosaineiston vihiisyyden vuoksi (< 6) vertailuarvoa ei asetettu. Typpihappopolton
jdlkeen IDMS-tekniikalla saadut pitoisuudet eivdt juurikaan poikenneet pitevyyskokeen
tulosaineistoista tilastollisesti lasketuista arvoista (robusti-keskiarvo, keskiarvo ja mediaani, liite
7.5). IDMS-tekniikalla saatu elohopeapitoisuus oli noin 10 pg/kg pienempi kuin tulosaineistosta
lasketut pitoisuudet. Kokonaisméazran médritykselld (HNO, + HCI + HF) IDMS-tekniikkaa kéyttden
saadut tulokset olivat arseenin, kromin, kuparin ja lyljyn méairityksessd suurempia kuin tdméin
pétevyyskokeen tuloksista lasketut kokonaismaarapitoisuudet.

Vertailuarvojen mittausepdvarmuus arvioitiin tulosaineiston robusti-keskihajonnan avulla lukuun
ottamatta maanaytteen IDMS-tekniikalla saatuja tuloksia, joille mittausepavarmuutena oli maarityksen
tehneen laboratorion (Analytica AB, Luled) ilmoittama menetelmén mittausepdvarmuus.
Mittausepdvarmuus oli yleensd pienempi kuin 10 % (95 % merkitsevyystaso). Mittausepdvarmuus
on suurl néytteill, joissa oli pieni pitoisuus, kuten elohopean niytteilld H2 ja H3. Jos tulosten
lukumaard oli pieni, mittausepdvarmuus oli myds suuri, kuten useille happo-hajotuksen jilkeen
analysoiduille jatevesindytteille Vh2 ja Vh3.

2.6.3 Kokonaiskeskihajonnalle asetettu tavoitearvo

Kokonaiskeskihajonnalle asetettuja tavoitearvoja arvioitaessa huomioitiin naytteiden koostumus ja
pitoisuus, homogeenisuus, siilyvyys, vertailuarvojen (the assigned values) mittausepivarmuudet
sekd laboratorioiden ilmoittamat mittausepdvarmuudet. Kokonaiskeskihajonnan tavoitearvoksi
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asetettiin 10-30 % (95 % merkitsevyystaso). Synteettisille niytteille asetettiin kokonaiskeskihajonnan
tavoitearvoksi pienempi arvo (10-20 %) kuin luonnonniytteille. Asetettu kokonaiskeskihajonnan
tavoitearvo oli suurin (30 %) jitevesindytteen V3 arseenin, kromin ja antimonin méaérityksessa sekd
elohopeapitoisuudeltaan pienimmaén luonnonvesindytteen H2 madrityksessa. Jatevesi V3 oli samea,
joka saostui happolisdyksen jalkeen.

2.6.4 z -arvo

Tulosten arvioimiseksi kunkin laboratorion tuloksille laskettiin z-arvo (z score), laskukaava on esitetty
liitteessd 9.

z-arvon perusteella laboratorion tuloksia voitiin pitda:
- tyydyttivind , kunlz!|< 2

- arveluttavina, kun2 <lzl <3

- hylattaving, kunlz|> 3.

Maéiritys- ja nidytekohtaisesti z-arvot on esitetty numeerisina lukuarvoina laboratoriokohtaisissa
tulostaulukoissa liitteessd 10.

Pitevyyskokeen yhteenveto on esitetty taulukossa 1. Liitteessd 11 on esitetty yhteenveto laboratorioiden
tulosten z-arvoista.

Téssd patevyyskokeessa jarjestavin laboratorion (SYKE) tunnus oli 66 (kaikki ilmoitetut tulokset)
ja 69 (Se: hydridinmuodostusmenetelma).

2.7 Osallistujien ilmoittamat mittausepidvarmuudet

3

Mittausepdvarmuuden ainakin osalle tuloksistaan ilmoitti 75 % osallistuneista laboratorioista.
Yleisimmin mittausepdvarmuus oli arvioitu menettelylld, joka perustui sisidisen laadunohjauksen
tuloksiin ja/tai menetelmévalidointituloksiin (liite 6.3). Pelkéstddn laadunohjauksen synteettisten
néytteiden rinnakkaistulosten hajontaan perustuva mittausepavarmuusarvio voi olla liian optimistinen
ja siten arvioitu mittausepavarmuus oli muutamissa tapauksissa pienempi kuin muilla menettelyilld
tehdyt arviot. Muutama laboratorio (2-3) ilmoitti arvioinnin perustuneen EURACHEM/CITAC-
ohjeeseen mittausepavarmuuden arvioimiseksi.

Arvioissa esiintyi joitakin poikkeuksellisen suuria mittausepdvarmuuksia, vaikka kokonaisuudessaan
erot eri laboratorioiden tekemissa arvioinneissa ovat pienentyneet.

Tulokset ja niiden arviointi

3.1 Tulosten hajonta metallien ja elohopean méirittimisessi

Tulosten keskihajonta oli yleensé enintdén 20 % joitakin poikkeuksia lukuun ottamatta
(taulukko 1). T4t4 suurempia keskihajontoja esiintyi seuraavien niytteiden maarityksissa:
- vesindytteet V2 ja Vh2: As, Zn

- vesindyte V3 ja Vh3: As, Cr, Nija Se

- vesindyte H2 ja H3: Hg

- maandyte M1 ja Mhl1: Ni, Sb, Seja Sn.
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Elohopeatulosten suuri hajonta vesindytteissd H2 ja H3 johtunee néytteiden pienisté pitoisuuksista,
jotka olivat 0,064 pg/l ja 0,17 pg/l.

Jétevesistd ndytteiden V3 ja Vh3 tulosten hajontaa lisdsi ndytteen koostumus, silld ndytteessd muodostui
sakkaa sdilytysvaiheessa. Tulosten hajonta happohajotuksen jélkeen oli suurempi kuin suoralla
mittauksella saadut tulokset arseenin, kromin, nikkelin ja sinkin méérityksessd nédytteistd V2 ja Vh2
seki arseenin, kadmiumin, kromin, antimonin ja seleenin méarityksessd niytteistd V3 ja Vh3 (liite
7.4). Happohajotusta kéyttineiden laboratorioiden lukumééré oli pienempi kuin suoraa mittausta
kayttaneiden lukumaidrd, Lisdksi typpihapon maérélld hajotuksessa on voinut olla hajontaa lisdavad
vaikutusta sekd erilaisilla ulkoisen energian l4hteilld eli hapetustehokkuudella.



Taulukko 1. Yhteenveto pitevyyskokeen 5/2003 tuloksista
Table 1. Summary on the proficiency test 5/2003

11

Analyte Sample Unit Ass. val. Mean Md SD SD% | 2*Targ | Num of Ac-
SD% labs | cepted.
z-val%
Al F2 ug/ 125 123,6 124 9,878 7.99 15 18 89
F3 pa/l 90,8 92,3 89,1 14,71 15,9 15 16 81
Al ught 15 1,458 1,409 0,2682 18,4 20 31 68
A2 Hg/l 15 14,72 14,65 1,434 9,74 15 27 88
M1 mag/kg 9,8 10,29 10,8 2,236 21,7 25 24 74
Mh1 mg/kg 10,2 8,043 8,04 0,06506 0,809 1
V1 palt 1,06 1,051 1,045 0,2702 25,7 25 30 60
V2 Ho/l 3,25 3,254 3,24 0,5941 18,3 20 22 71
V3 ug/l 12,95 12,65 12,95 2,833 22,4 30 16 67
Vh2 ugh 3,14 3,137 2,95 1,145 36,5 6
Vh3 ug/l 15,5 15,46 14,8 2,223 14,4 30 9 100
Cd Al ug/l 2,5 2,566 2,52 0,1935 7,54 15 39 84
A2 pa/l 12,5 12,65 12,55 1,036 8,19 10 35 75
M1 mg/kg 0,78 0,7423 0,725 0,1167 15,7 20 24 79
Mh1 mg/kg 0,787 0,774 0,787 0,1376 17.8 3
V1 pg/t 0,63 0,6292 0,63 0,05792 9,21 20 37 94
V2 palt 4,85 4,852 4,84 0,5877 12,1 20 23 91
V3 pafl 13,3 13,38 13,87 1,9 14,2 20 21 74
Vh2 pg/t 5,12 4,998 4,96 0,3695 7,39 20 7 86
Vh3 pa/l 14,9 14,7 14,83 1,538 10,5 20 10 90
Cr A1 pg/l 8,5 8,446 8,35 0,5615 6,65 15 38 95
A2 el 175 171,6 170 14,28 8,32 10 36 83
M1 ma/kg 53 565,12 53,8 7.481 13,6 20 24 88
Mh1 mg/kg 78,6 70,17 69,85 15,45 22 4
A pa/l 5,04 5,082 5,09 05167 10,2 20 36 89
V2 pall 111 11,19 11,1 1,107 9,89 25 24 92
V3 pa/t 59,2 59,53 57,52 13,33 22,4 30 23 77
Vh2 Ho/l 9,42 9,685 10,6 1.964 20,3 15 6 33
Vh3 pa/t 69,4 70,37 7 11,97 17 30 10 90
Cu Al ug/ 7.5 7,186 71 0,6341 8,82 15 36 84
A2 pg/l 250 247.4 249 10,11 4,09 10 37 95
M1 mg/kg 120 117,4 120 10,19 8,68 15 25 100
Mh1 mg/kg 121 1146 114,6 5,451 4,76 3
V1 pall 3 2,901 29 0,4821 16.6 20 34 72
V2 Hg/l 12,3 12,42 12,5 1,348 10,8 20 22 90
V3 pg/l 147 147.2 1471 11,14 7.57 15 22 91
Vh2 pg/l 14 14,17 154 2,256 16,9 20 "6 83
Vh3 pg/l 166 165.2 170 15,38 9,31 15 10 70
drw. M1 % 99,5 99,46 99,5 0,2953 0,297 0,5 23 96
Fe F1 pgll 175 180,6 179 9,595 5,31 10 36 89
F3 pg/l 159 160,7 158 10,37 6,46 15 35 94
Hg H1 Hy/l 1,44 1,398 1,44 0,2002 14,3 20 30 82
H2 pg/l 0,064 0,07329 0,062 0,04542 62 30 20 43
H3 pg/l 0,17 0,209 017 0,1154 55,2 25 19 50
H4 pg/l 3,65 3.579 3,65 0,6629 18,5 25 25 80
M1 pa/kg 274 284 285,5 45,89 16,2 20 20 79
Mn F1 g/l 65 65,41 65 4,201 6,42 10 27 81
F3 g/t 19,1 19 18,9 3,341 176 20 27 71
Ni A1 ug/t 9,5 9,334 9.3 0,8858 9,49 15 37 78
A2 pa/i 325 320 316.5 21,44 6,7 10 35 80
M1 mg/kg 20,7 19,99 19.8 3,589 18 20 22 77
Mh1 mg/kg 24,3 29,42 28,05 7.394 251 4
V1 pg/l 6,29 6.277 6,32 0,6538 104 20 35 94
V2 pg/l 16.5 16,48 16,45 1,305 7.92 20 22 95
V3 pa/l 594 59,36 58,7 6,473 10,9 20 20 89
Vh2 pa/l 18 18,4 17,57 2819 16,3 20 7 86
Vh3 pg/t 66.3 67,04 65,3 13,756 20,5 20 10 50
Pb A1 ug/l 55 5,594 55 0,806 14,4 20 39 78
A2 Hy/l 80 80,17 79,08 6,864 8,56 15 35 88
M1 ma/kg 25,6 26,2 26,55 3,269 125 20 25 92
Mh1 mag/kg 36,2 31,43 30 591 18,8 3
V1 pg/l 313 3,058 3.1 0,3389 111 20 36 81
V2 pali 7,79 7,873 7.7 1,295 16,4 20 23 62
V3 pg/t 279 28,82 28,84 3,518 12,2 20 21 79
Vh2 pa/t 8,76 8,436 8.8 1,268 15 20 7 71
Vh3 paft 31,5 31,42 32,4 3,85 123 20 10 90
Sb A1 pa/l 9 9,384 i 8.9 0,9248 9,86 20 12 91
A2 pa/l 54 53,97 534 3,875 7,18 15 1 100

SYKE - inleriaboratory comparison test 5/2003
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2*Targ

Analyte Sample Unit Ass. val. Mean Md SD SD% Num of Ac-
) SD% labs | cepted.
z-val%
M1 mg/kg 5,69 6.171 6,35 3,143 50,9 11
Sb R Ho 7.33 7.33 7 136 1
V1 ug/ 4,16 437 4,09 06726 | 15.4 25 1 78
V2 Hg/ 134 13,48 138 1,292 9,58 20 8 100
V3 ugh 22,3 21,1 223 4,045 19,2 30 9 75
Vh2 ugh 15,47 16,6 2,139 13,8 2
Vh3 ug 30,5 328 4784 15,7 2
Se Al 1ol ) 3,053 383 04822 | 11.9 0 14 89
A2 Wg/ 25 23,42 23,05 1,829 7,81 15 13 75
M1 mg/kg 2,05 1,926 24 06913 | 359 25 11 56
V1 ug 1,53 1,581 1,58 0.2171 13,7 13
V2 ug/ 6.17 6,118 6,17 1,089 17,8 10
v3 ugll 7,168 8,605 3,754 52,4 9
Vh2 ug/ 8.1 8.1 1,556 19,2 3
Vh3 ugl! 2,367 2,355 07749 | 327 4
Sn M mg/kg 1,64 1,774 8 06419 | 36,2 5
S1 Hg/! 4,44 4,436 481 05748 13 5
s2 ugh 30 29,78 2.8 1,769 5,94 5
Zn A ngh %5 75.86 %62 2.49% 9,64 75 38 82
A2 wgl! 160 161,8 163 8,113 5,02 10 36 86
M1 mglkg 744 73,36 74,47 6,544 8,92 15 24 83
Mh1 mglkg 72,9 82,49 81,8 10,54 12,8 4
Vi ugh 483 48,29 483 4,66 9,65 15 37 89
V2 ugl 425 42,44 429 4,419 10,4 15 23 86
V3 gl 78 76,88 76 6.4 8,32 15 23 83
Vh2 wgl! 47.4 46,44 39,5 10,74 23,1 15 6 17
Vh3 ugh 89.4 90,51 89,2 16,62 18,4 15 10 44
Ass. val. vertailuarvo (the assigned value)
Mean keskiarvo (the mean value)
Md: mediaani (the median value)
SD: keskihajonta (the standard deviation)
SD %: keskihajonta prosentteina (the standard deviation as percents)

2*Targ. SD%

Num of Labs

Accepted z-val%

Maanéytteen M 1 médrityksessd varsinkin antimonin ja tinan tulosten hajonta oli suuri (36-51 %).

Alumiinin, mangaanin ja raudan fotometrisessa médrityksessi tulosten hajonta oli pienempi kuin
20 %. Tulosten hajonta oli suurin luonnonvesindytteen F3 alumiinin (16 %) ja mangaanin (18 %)

kokonaiskeskihajonnan tavoitearvo (95 % merkitsevyystaso) ( the target total standard

deviation, 95 % confidence level)
ko. midrityksen tehneiden laboratorioiden lukuméérd (number of participants)

tyydyttavit z arvot = niiden tulosten osuus (%), joissa /z/ < 2 (satisfied z values: the

results (%), where 2/ < 2 )

maédrityksessi, jossa alumiinin pitoisuus oli 91 pg/l ja mangaanin pitoisuus oli 19 pg/l.
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Taulukko 2. Rinnakkaismiritysten tulokset (ANOVA-tulostus)
Table 2. Results of duplicate determination (ANOVA-statzstzcs)

Anaiyte Sample Unit Ass.val.| Mean Md sw sb st sw%|sb% | st% [2°Targ Num | Ac-
SD%| of |cepted.
labs |z-val %
As M1 malkg 98 | 1029 | 108 | 0.6508 | 2,174 | 2269 | 6,3 | 21 | 22 | 25 | 23133
Mhi mg/kg 10.2 8,04 1
V1 7] 1,06 1,051 1,045 | 0,1133 | 0,2485 | 0,2731 11 24 26 25 20 60
V2 pg/ 3,25 3,254 3,24 0,2588 | 0,5431 | 0,6016 8 17 18 20 17 71
V3 g/l 12,95 | 12,65 | 1295 | 1,07 | 2,667 | 2,888 | 88 | 21 23 | 30 | 15 67
Vh2 pg/l 3.14 3,138 2,95 0,4937 1,116 1,22 16 36 39 4
Vh3 g/l 155 | 15,46 14,8 1,599 | 1,607 | 2267 | 10 | 10 | 15 | 30 7 100
Cd M1 mg/kg 0,78 | 0,7423 | 0,725 | 0,05426| 0,1051 | 01183 | 7.3 | 14 | 16 | 20 | 24 79
Mh1 mg/kg 0,787 | 0,774 | 0,787 |0,03346 | 0,1541 | 0,577 | 4,3 | 20 | 20 3
V1 pgf 0,63 0,6292 0,63 |0,02699 | 0,05169 | 0,05831 | 4.3 8,2 9,3 20 33 91
V2 pgil 4,85 4,852 4,84 0,2003 | 0,5594 | 0,5942 | 4,1 12 12 20 22 86
V3 Hy/t 133 13,38 13,37 | 0.6646 1,806 1,925 5 13 14 20 19 74
Vh2 Hg/l 5§12 4,998 4,96 0,2869 | 0,2443 | 0,3768 | 5.7 4,9 7.5 20 7 86
Vh3 pg/l 14,9 14,7 14,83 | 0,3868 1,53 1,578 2,6 10 1 20 10 90
Cr M1 mg/kg 53 5512 | 53.8 | 2.264 | 7,239 | 7585 | 41 | 13 | 14 | 20 | 24 88
Mh1 ma/kg 78,6 70,17 69,85 312 16,73 17,02 4.4 24 24 4
V1 pg/l 504 | 5082 | 509 | 0,1694 | 0,4921 | 05204 | 33 | 9,7 | 10 | 20 | 35 86
V2 pg/l 11,1 11,19 11,1 | 0,2557 | 1,09 1119 | 23 | 97 | 10 | 25 | 24 92
V3 pg/ 59,2 59,53 57,52 1,88 13,36 13,49 3,2 22 23 30 22 77
Vh2 poi 9,42 | 9685 | 10,6 | 0,2244 | 2,046 | 2,059 | 23 | 21 21 15 6 33
Vh3 g/ 694 | 70,37 71 2,23 12,08 | 1228 | 32 | 17 | 17 | 30 | 10 90
Cu M1 mg/kg 120 117.4 120 4,756 | 9.141 03 | 4.1 | 7.8 | 88 | 15 | 25 | 100
Mh1 mg/kg 121 1146 | 1146 | 2,687 | 5477 | 6101 | 23 | 48 | 53 3
V1 Hg/l 3 2,901 29 0,2471 | 0,4186 | 0,4861 8.5 14 17 20 25 22
V2 pg/t 12,3 12,42 125 | 0,3999 | 1,305 | 1,365 | 3.2 | 11 1 20 | 20 |- 90
V3 g/l 147 147,2 | 1471 | 2,969 | 10,87 | 1127 2 |74 |77 | 15 | 22 91
Vh2 pg/l 14 1417 | 154 | 04089 | 2327 | 2362 | 29 | 16 | 17 | 20 | "6 83
Vh3 g/l 166 165,2 170 5695 | 14,72 | 1578 | 3,4 | 89 | 96 | 15 | 10 70
Hg Hi pgh 144 1,398 144 |0,09354 | 0,1788 | 0,2018 | 6,7 | 13 | 14 | 20 | 28 82
H2 pg/l 0,064 |007329 | 0,062 |0,01042|0,04518 | 0,04637 | 14 | 62 | 63 | 30 | 14 43
H3 pg/ 0,17 0,209 0,17 |0,01978| 0,1158 | 0,1176 | 9.5 55 56 25 14 50
H4 po/t 3,65 3.579 3,65 0,1488 | 0,6532 | 0,6699 | 4.2 18 19 25 25 80
M1 po/kg 274 284 285,5 17,96 43,02 46,62 6.3 15 16 20 19 79
Ni M1 mg/kg 20,7 19,99 19.8 1.457 3,332 3,636 7.3 17 18 20 22 77
Mh1 mg/kg 243 29,42 28,05 | 0,9318 8,109 8,162 3,2 28 28 4
V1 pg/l 6,29 6,277 6,32 0,2418 | 0,6127 | 0,6587 | 3,9 9.8 10 20 32 91
V2 pg 16,5 16,48 | 16,45 | 06385 | 1,153 | 1,318 | 39 | 7 8 2 | 22 95
V3 pgh 59,4 59,36 | 587 | 2509 | 6,054 | 6554 | 42 | 10 | 11 2 | 19 84
Vh2 pan 18 18,4 17,57 | 0,4763 2,89 2,929 2,6 16 16 20 7 86
Vh3 ug 66,3 | 6704 | 653 | 2,264 | 13,93 | 1411 | 3,4 | 21 21 2 | 10 50
Pb M1 mg/kg 25,6 26,2 26,55 1,182 3.092 3,31 4,5 12 13 20 25 92
Mh1 mg/kg 36.2 31,43 30 2,347 6,263 6.688 7.5 20 21 3
Vi1 Ho/l 3,13 3,058 3.1 0.1182 | 0,3205 | 0,3416 | 3.9 10 11 20 32 81
V2 pont 779 | 7873 77 101973 | 1,297 | 1312 | 25 | 16 | 17 | 20 | 21 62
V3 pgi 27,9 28,82 28,84 1,146 3,377 3,566 4 12 12 20 19 79
Vh2 pgfl 8,76 8,436 88 | 04118 | 1,258 | 1324 | 49 | 15 | 16 | 20 7 71
Vh3 pgfl 315 | 31,42 | 324 | 2067 | 3,337 | 3925 | 66 | 11 12 | 20 | 10 90
Sb M1 mg/kg 569 | 6,171 6.35 | 0.9534 | 3,201 334 15 | 52 | 54 6
Mh1 pg/ 7.33 1
V1 pg/ 4,16 4,37 409 | 04119 | 0,5481 | 06856 | 9.4 | 13 | 16 | 25 9 78
V2 pg/l 13,4 13,48 13,8 0,4873 1,245 1,337 3.6 9,2 9,9 20 7 100
V3 pg 223 211 223 | 05937 | 4,164 | 4206 | 28 | 20 | 20 | 30 8 75
Vh2 pg/ 15,47 16.6 0,1414 | 2,613 2,617 | 0,91 17 17 2
Vh3 pg/l 30,5 328 | 06364 | 5808 | 5842 | 21 | 19 | 19 2
Se M1 mg/kg 2,05 1,926 21 0,2475 | 0,674 0.718 13 35 37 25 9 56
Vi [Se1]] 1.53 1.681 1.58 0,1748 | 0,434 | 0,2203 14 8.5 14 7
V2 pg/l 617 | 6118 | 617 | 02106 | 1,134 | 1,153 | 3.4 | 19 | 19 6
Zn M1 mg/kg 74,4 73,36 74,47 2,351 6,205 6,635 3.2 8,5 9 15 24 79
Mh1 mg/kg 729 82,49 81,8 1,912 11,46 11,62 2,3 14 14 4
Vi pol 48,3 48,29 48,3 1,029 4,58 4,694 21 8.8 9.7 15 35 86
V2 pg/l 42,5 42,44 429 1,342 4,262 4,469 3,2 10 11 15 21 86
V3 pg/ 78 76,88 76 1,768 6,231 6,477 23 | 81 8.4 15 23 83
Vh2 pg/t 47,4 46,44 39,5 1,031 11,34 11,38 2.2 24 25 15 6 17
Vh3 pg/l 89,4 90,51 89,2 2,926 16.87 17,12 3.2 19 19 15 9 44

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

Piatevyyskokeessa pyydettiin osalle madrityksié ilmoittamaan kahden rinnakkaismaérityksen tu-
lokset. Varianssianalyysilld (ANOVA) laskettu laboratorioiden vilinen hajonta (s,) oli useissa
tapauksissa huomattavasti suurempi kuin laboratorioiden sisdinen hajonta (s ). Useissa tapauksis-
sa suhde s, /s, oli vililld 2-3, mikd on tavoite sille, ettd laboratorioiden sisdinen hajonta ei poik-
kea huomattavasta laboratorioiden vilisestd hajonnasta. Suhde oli tétd suurempi erityisesti ta-
pauksissa, joissa oli vdhin tuloksia (Mh1-néyte, osa Vh2- ja Vh3-ndytteistd). Suhde oli suuri
useille kromin ja elohopean tuloksille, joissa laboratorioiden vilinen hajonta oli suuri.

3.3 Analyysimenetelmien vaikutus tuloksiin
Metallit
Metallit médritettiin synteettisistd vesindytteistd Al ja A2 sekd luonnonvesinéytteestd V1 suoral-
la mittauksella. Mittausmenetelmisté oli yleisin GFAAS, mutta suurissa pitoisuuksissa mittaus

tehtiin FAAS:11d. My6s ICP-menetelmii (ICP-OES ja ICP-MS) kéytettiin. Eri mittausmenetel-
milld saaduissa tuloksissa esiintyi vdhdn merkitsevid eroja (As/A2 ja Sb/Al, liite 7.2).
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Menetelmd 2: GFAAS

Menetelmi 3: ICP-AES

Menetelmi 4: ICP-MS

Menetelméd 5: Fotometrinen maéritys
Menetelma 6: Hydridi / ICP-AES

Kuva 1. Eri menetelmilld saatuja tuloksia arseenin maérityksessd ndytteistd V1, V3 ja M1
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Menetelma 5: Hydridi
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Kuva 2. Eri menetelmilld saatuja tuloksia elohopean maarityksessi naytteistd H3, H4 jaM1.
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Osa laboratorioista madritti jatevedet V2 ja Vh2 (vesi- ja viemdrilaitosjédtevesi) sekd V3 ja Vh3
(kaatopaikkajitevesi) suoraan (V2 ja V3) ja osa happohajotuksen jalkeen. Happohajotetusta néyt-
teestd Vh2 saatiin suurempia tuloksia kadmiumin, kuparin, nikkelin, lyijyn, antimonin, seleenin ja
sinkin méarityksessi kuin suoralla mittauksella ndytteestd V2 (liite 7.4). Pitoisuuserot eivét olleet
kuitenkaan suuria. Suurempia eroja esiintyi néytteille V3 ja Vh3 todetuissa pitoisuuksissa.

Happohajotuksen jélkeen saatujen tulosten pitoisuudet olivat suurempia kuin suoran mittauksen tu-
losten pitoisuudet kaikille metalleille lukuun ottamatta seleenid (liite 7.4). Eri mittausmenetelmilli
saaduissa tuloksissa ei esiintynyt systemaattisia eroja (liite 7.2 ja 7.3).

Arseenin midrityksessé vesindytteistd mydskadn eri menetelmilld ei ollut systemaattista vaikutusta
(kuva 1). Niytteestd V1 osa GFAAS-, ICP-MS-maééritykselld ja fotometrisella menetelmalld saa-
duista tuloksista oli liian pienid. Erot eri menetelmilld saaduissa tuloksissa oli pienempié jateve-
sindytteen V3 madrityksessd. Maaniytteestd todetut pitoisuudet olivat yhteneviisid lukuun ottamatta
hydridimenetelmaills saatua tulosta, joka oli yli kaksinkertainen muilla menetelmilld todettuihin pi-
toisuuksiin verrattuna.

Vesindytteiden médrityksessi kiintoainetta sisédltdville ndytteille on annettu ohjeita SFS-EN ISO
standardeissa: 15587-1 ja 15587-2.

Maandytteen M1 analysoinnissa useimmille metalleille kromin, nikkelin, lyijyn ja sinkin mé4ntyksessa
ns. kokonaismééran ilmoittavilla menetelmillé (sulatemenetelma, happoseos: HNO, + HCI +HF)
saatiin suurempi pitoisuus kuin typpihappohajotuksella kromin, nikkelin ja lyijyn méarityksessé
(liite 7.5). Ero (n.25 pg/kg) oli erikoisen suuri kromin pitoisuudessa.

Elohopea

Elohopean mairitykseen kiytettiin useita menetelmid, mutta CV-AAS-menetelmi oli yleisin. Jate-
vesindytteestd H3 muutama talld menetelmalld keskimaariistd suurempi tulos viittaa kontaminaa-
tioon médrityksessd (kuva 2 ja liite 7.1). Jatevesindytteestd H4 eri menetelmilld todetuissa pitoi-
suuksissa ei ollut systemaattisia eroja. Kaksi laboratoriota (lab 22 ja 36) maaritti naytteen H4 ha-
petuksella O,-virrassa ja CV-AAS-mittauksella (liite 7.5 ja 10). Molempien laboratorioiden tulok-
set (lab 22: 4,07 png/l jalab 36: 5,45 ug/l) olivat suurempia kuin vertailuarvoksi asetettu pitoisuus,
3,68 pg/l. Laboratorion 22 tulos vastasi hyvin hydridinmuodostusmenetelmall4 saatua pitoisuutta
(1ab 30: 4,05 pg/l).

My6skddn maandytteestd M1 eri menetelmilld todetuissa pitoisuuksissa ei esiintynyt suuria eroja
(kuva 2). Kaksi laboratoriota (lab 20 ja 36) méritti ndytteen M1 hapetuksella O_-virrassa ja CV-
AAS mittauksella. Laboratorion 36 tulos 280 pg/kg vastasi hyvin vertailuarvoksi asetettua ja

IDMS-maédritykselld todettua pitoisuutta, 274 pg/kg. Laboratorion 20 tulos oli vertailuarvoa suu-

rempi, 315 pg/kg.
4 Laboratorioiden pétevyyden arviointi

Patevyyskokeeseen 5/2003 osallistui yhteenséd 68 laboratoriota. Tulosaineistossa oli tyydyttivia
tuloksia 82 %, kun vertailuarvosta (the assigned value) sallittiin 10-30 % poikkeama 95 % mer-
kitsevyystasolla (liite 11). Tyydyttavien tulosten osuus oli alhaisin pienid pitoisuuksia méaritettdessa
sekd happohajotuksen jilkeen jatevesindytteiden metallituloksissa. Vuonna 2002 jarjestetyssd pi-
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tevyyskokeessa tyydyttdvien tulosten osuus oli 87 %, 2002 vertailtavana eivit olleet tdssd patevyysko-
keessa mukana olevat harvemmin mééritettdvat metallit (7).

Laboratorioista 57 % kéytti akkreditoituja analyysimenetelmis. Néiden laboratorioiden tuloksista
oli tyydyttavid 83 %.

Erot eri analyysimenetelmilld saatujen tulosten vililld olivat pienid ja vain harvoissa tapauksissa
ne olivat tilastollisesti merkitsevid. Raportoiduissa menetelmien mittausepavarmuuksissa esiintyi
eroja, vaikka erot ovatkin pienempié kuin aikaisemmissa patevyyskokeissa.

Kokonaisuudessaan patevyyskokeen tuloksia voidaan pitai tyydyttaving. Téll4 kertaa vaikeimmin
analysoitavaksi osoittautui elohopean méairitys ndytteissa, joissa pitoisuusalue oli 0,06 — 0,17 pg/l.
Nima pitoisuudet ovat kuitenkin suurempia kuin normaalisti luonnonvesissé ja vesi- ja viemarilai-
tosjdtevesissd esiintyvit pitoisuudet. Lisaksi metallien magrittdminen kiintoainetta sisaltédvastd kaa-
topaikan jatevesindytteestd osoittautui vaikeaksi. Laboratorioiden tulisi kiintoainetta siséltévid ja-
tevesindytteitd madrittdessd huomioida happohajotuksen tarpeellisuuteen. Téssé patevyyskokeessa
vertailtiin analyyttejd kuten arseeni, seleeni ja elohopea, jotka yleensikin ovat osoittautuneet vaike-
ammiksl maarittdd kuin useat muut yleisimmin mééritettdvat metallit.

5 Yhteenveto

Suomen ympiéristokeskuksen laboratorio jérjesti syksylld 2003 patevyyskokeen metallien
analysoimiseksi vesi- ja maandytteistd . Madritettdvind metalleina olivat: As, Cd, Cr, Cu, Ni, Pb, Sb,
Se, Snja Zn seki elohopea. Lisdksi toimitettiin luonnonvesindytteet alumiinin, mangaanin Jaraudan
madrittdmiseksi luonnonvesista.

Pétevyyskokeeseen osallistui yhteensd 68 laboratoriota. Tulosten arvioimiseksi laskettiin z-arvo ja
sitd varten asetettiin kokonaiskeskihajonnan tavoitearvot (10-30%). Vertailuarvona (the assigned
value) kdytettiin laskennallista pitoisuutta, robusti-keskiarvoa ja joissakin tapauksissa mediaania.
Useimpien maandytteestd madritettdvien metallien vertailuarvoksi asetettiin ns. primaarimenetelmalls,
isotooppilaimennus menetelmalld (IDMS) analysoidut pitoisuudet.

Eri analyysimenetelmilld saatujen tulosten pitoisuuksien erot olivat véhiisig, ja ne olivat vain
harvoissa tapauksissa merkitsevid. Tulosten hajonta oli yleensd pienempi kuin 20 % lukuun ottamatta
joitakin elohopean, arseenin, kromin, nikkelin, seleenin, tinan, antimonin tai sinkin tuloksia
jatevesindytteiden ja maaniytteen analysoinnissa.

Tuloksista oli tyydyttavid 82 %, kun vertailuarvosta sallittiin 10-30 % poikkeama. T4ss4 patevyys-
kokeessa tyydyttdvien tulosten maéradn vaikutti sellaisten analyyttien vertailu (arseeni, seleeni ja
elohopea), jotka yleensikin ovat osoittautuneet vaikeammiksi maérittad kuin useat muut yleisimmin
madritettdvit metallit. Liséksi tulosten hajontaa lisdsi kiintoainetta sisiltavén jatevesindytteen maa-
rittdminen.

6 SUMMARY

The Finnish Environment Institute (SYKE) carried out the proficiency test for analyses of metals
(As, Cd, Cr, Cu, Ni, Pb, Sb, Se, Sn and Zn) and mercury (Hg) in autumn 2003. Two artificial
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samples, three water samples and one soil sample were distributed. In addition, two water samples
were distributed for the photometric determination of aluminium, iron and manganese (Al, Fe and
Mn). In total 68 laboratories participated in the PT scheme.

The results of each laboratory are presented in Appendix 10 and the summary of the results is
presented in Table 1.

The mean value, the median value, the standard deviation and the relative standard deviation were
calculated after rejection of the outliers according to the Cochran test and Hampel test. Either the
calculated concentration, the robust-mean value or in a few cases the median value was chosen to be
the assigned value. For determination of the most metals and the mercury from the soil sample the
result obtained using IDMS-method (the isotope dilution mass spectrometry) was used as the assigned
value. Evaluation of the performance of the participants was carried out by using z scores (Appendices
10 and 11).

The analytical methods are presented in Appendix 7.1. Only in a few cases there were significant
differences between the results obtained by different analytical methods (Appendix 7.2).

The variation of the results was generally lower than 20 %. However, variation of the results was
higher than 20 % in analysis of Hg, As, Cr, Ni, Se, Sn, Sb or Zn from the waste waters and the soil
sample (Table 1).

In this comparison test 82 % of the data was regarded to be satisfied, when the deviation of 10-
30 % from the assigned value was accepted (Appendix 11).
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LIITE 1. PATEVYYSKOKEESEEN 5/2003 OSALLISTUNEET LABORATORIOT
Appendix 1. Participants in the interlaboratory comparison 5/2003

Analycen Laboratoriot Oy, Tampere

Eka chemicals Oy, Oulu

Ekokem Oy Ab

Espoon Vesi, tutkimusyksikkd

Fortum Oil and Gas, 6]jynjalostus, analyyttinen tutkimus, Porvoo
Haapajérven elintarvike- ja ympérist6laboratorio
Haapaveden Ympdéristdlaboratorio

Helsingin kaupungin ymparistélaboratorio
Héameenlinnan seudun KTT ky:n ympéristo- ja elintarvikelaboratorio
Imatran elintarvike- ja ympéristélaboratorio
Insindoritoimisto Paavo Ristola Oy, Hollola
Joensuun kaupungin elintarvike- ja ympéristélaboratorio
Jyviskylan yliopisto, Ymparistontutkimuskeskus
Jyviskyldn ympéristdviraston laboratorio

Kauhajoen elintarvike- ja ympéristotutkimuslaitos
Kemira Chemicals, Oulun tutkimuskeskus

Kemira Oyj, Kokkolan tehtaat

Kemira Pigments Oy, Analyysipalvelu, Pori
Keskuslaboratorio Oy

Kokemaienjoen vesiston vesiensuojeluyhdistys ry
Kotkan kaupungin elintarvike- ja ympéaristdlaboratorio
Kuopion kaupungin ympéristéterveyslaboratorio
Kymen ympéristdlaboratorio Oy

Lapin Vesitutkimus Oy

Lapin ympdéristokeskus

Lounais-Suomen vesi- ja ympéristd Oy

Lénsi-Suomen ympdéristdkeskus, Kokkola
Lénsi-Uudenmaan Vesi- ja ympéristo ry

Metla, Keskuslaboratorio, Vantaa

Metla, Rovaniemi

Mikkelin Vesilaitos, Jatevedenpuhdistamo
Outokumpu Harjavalta Metals Oy, Harjavalta
Outokumpu Poricopper Oy, Pori

Outokumpu Research Oy, Pori

Outokumpu Zinc Oy, Kokkola

Oy Hortilab Ab

Pirkanmaan ympiristokeskus

Pohjois-Karjalan ympéristékeskus
Pohjois-Pohjanmaan ympéristokeskus

Porilab

PSV Maa ja Vesi Oy

Raahen elintarvike- ja ymparistélaboratorio

Rauman Vesi

Rauman ymparist6laboratorio

Rautaruukki Steel, Nauhatuotteet, Kehitysosasto, Prosessilaboratorio, Himeenlinna
Saimaan vesiensuojeluyhdistys ry

Salon elintarvikelaboratorio
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Savolab Oy, Mikkeli

Seindjoen elintarvike- ja ympéristdlaboratorio

SGS Inspection Services Oy, Hamina

Stora Enso, Kemijarvensellu Oy

Stora Enso, Summan tehtaat, Hamina

Stora Enso, Tutkimuskeskus, Vesi- ja hivenainelaboratorio, Imatra
Suunnittelukeskus Oy

SYKE

Siteri Oy

Tampereen Vesi, Ruskon laboratorio

Turkulab

Tutkimuspalvelu Oy, Kaustinen

UPM-Kymmene, Hienopaperi tutkimuskeskus, analyyttinen laboratorio, Kuusankoski
UPM-Kymmene, Pietarsaaren tehtaat

Vaasan kaupungin ympdaristdlaboratorio

Valio Oy, Lapinlahti

Vammalan ja Aetsin KH ky, Elintarvikelaboratorio
Vantaan kaupunki, Elintarvike- ja ympéristlaboratorio
Vieskan thky, Elintarvikelaboratorio

Alands Miljélaboratorium

Asneseudun terveydensuojelulaboratorio
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LITE 2. NAYTTEIDEN VALMISTUS
4Appendix 2. Preparation of sample
Niiyte / Niytemat- Pohja- Laimennus | Reagessi/ Lisdys (ml) | Kestidvdinti
Vertailuarvo | riisi pitoisuus | Dilution pitoisuus Addition (ml) | Preservation
Sample / Type of Original | Orig:Pure | Added / Vot (l) (ml/l)
Assigned sample conc. | H,O reagents/
value (ug/l) Conc.
Al Synteettinen | -- - Standardit: Vik. HNO;
(ng/)
Merck Lot No: 100/20
As: 1,5 As: ASO1131 PL4: 3/20
CAv 25 Cd: 0C248767 | PL4: 5/20
Cr: 8,5 Cr: OC261100 | PL4: 17/20
Cu: 7,5 Cu: OC260950 | PL4: 15/20
Ni: 9,5 Ni: 0C272350 | PL4: 19/20
Pb: 5,5 Pb: OC138528 | PL4: 11/20
Sb: 9 Sb: SB02050 PL4: 18/20
Se: 4 Se: SE01086 PL4: 8/20
Zn: 25 Zn: OC137083 | PL3: 5/20
PL1: 1000 mg/1
PL2: 500 mg/1
A2 Synteettinen | -- - PL3: 100 mg/1 Vik. HNO;
(ngh PLA4: 10 mg/l
100/20
As: 15 PL3:3/20
Cd: 12,5 PL3: 2,5/20
Cr: 175 PL3: 35/20
Cu: 250 PL3: 50/20
Ni: 325 PL3: 65/20
Pb: 80 PL3: 16/20
Sb: 54 PL3:12/20
Se: 25 PL3: 5/20
Zn: 160 PL3: 32/20
V1 Luonnonvesi -- Vik. HNOs
(ng/D
100/20
As: 1,06 0,05 PL4:1,6/20
Cd: 0,63 0,05 PL4: 1,2/20
Cr: 5,04 0,23 PL4: 10/20
Cu:3 3,0 PL4: 2/20
Ni: 6,29 0,6 PL4:12/20
Pb: 3,13 0,4 PL4: 6/20
Sb: 4,16 0,1 PL4: 8/20
Se: 1,53 0,1 PL4: 3/20
Zn: 48,3 6,2 PL3: 8/20
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Niyte/ Niytemat- Pohja- Laimen- Reagenssi / Lisdys Kestidvointi
Vertailuarvo | riisi pitoisuus | nus pitoisuus Addition (ml) | Presevation
Sample/The | Type of Original | Dilution Added reagents | / Vtot (1) (ml/l)
assigned | sample conc. Orig:Pure | /conc.
value (ng/l) H,0
A\ Vesi- ja vie- - Standardit: Vik. HNO,
(ng/) mari
laitoksen Merck Lot No: 100/20 -
As: 3,25 jétevesi 0,7 As: AS01131 PL4: 5/20
Cd: 4,85 0,02 Cd: OC248767 | PL4: 9/20
Cri 11 8 Cr: 0C261100 | PL4:20/20
Cu: 123 3 Cu: OC260950 | PL4: 20/20
Ni: 16,5 11 Ni: 0C272350 | PL4: 15/20
Pb:7,79 0,04 Pb: OC138528 | PL4: 16/20
Sb: 13,4 0,34 Sb: SB02050 PL4: 28/20
861 3,38 0,44 Se: SE01086 PL4:11/20
Zn: 42,5 17 Zn: OC137083 | PL3: 4/20
PL1: 1000 mg/l
PL2: 500 mg/l
PL3: 100 mg/l
PL4: 10 mg/l
Niyte/ Niytemat- | Pohjapitoisuus, | Reagenssi/ Vaihe I poh- | Vaihe I Kestéavointi
Vertailuarvo | riisi 1:1 Jaimennos pitoisuus janidyttee- vaihe I lai- Presevation
Sample/The | Type of Original conc. Added reagents | seen tehdyt | mennettu
assigned sample from 1.1 dilution | /conc. lisdykset 7:1, tehdyt
value (ug/l) Addition I lisidykset
(ml) / Vtot (1) | Addition IT
20,01 (ml) / Viot (1)
801
V3 Teollisuus- Standardit: Vik. HNO;
(ng/M) jatevesi
Merck Lot No: Sml/11
As: 11,7 17,7 As: AS01131 -- --
Cd: 13,3 0,2 Cd:0C248767 | PL3:6,0/20 | PL4:4/8
Cr: 59,2 99,8 Cr:0C261100 | -- -
Cu: 147 156,9 Cu:0C260950 | -- PL3:12/8
Ni: 59,4 51,6 Ni:OC272350 | PL3: 4,020 | --
Pb: 27,9 3,6 Pb:0C138528 | PL3:4,0/20 | PL4:8/8
Sb: 19,4 1,5 Sb: SB02050 PL3: 6,020 | --
Se: 7,11 6,9 Se: SE01086 PL3:1,0/20 | --
Zn: 78 112 Zn:0C137083 | -- PL3:1,6/8
PL1:1000mg/1
PL2: 500 mg/l
PL3: 100 mg/l
PL4: 10 mg/l

Niytteeen V3:n valmistus:
- Pohjandyte: teollisuusjatevesi laimennettuna ionittomalla vedelld 1:1
- I vaihe: pohjaniyte + lisdykset I
- II'vaihe: edellistd 7,0 1 + 1,0 1 ionitonta vettd + lisdykset II = lopullinen néyte V3
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Niyte/ Niytemat- Pohja- Laimen- Reagenssi / Lisays Kestiivointi
Vertailuarvo | riisi pitoisuus | nus pitoisuus Addition (ml) | Presevation
Sample/The | Type of Original | Dilution Added reagents | / Vtot (1) (mi/l)
assigned sample conc. Orig:Pure |/ conc.
value (ug/l) H,0 :
F1 Synteettinen Standardit: 4 M H,SO,
(ngh) Merck Lot No:
200/20

Al: 0C136992
Fe: 175 - Fe: OC251745 | PL3:35/20
Mn: 65 -- Mn: OC252797 | PL3:13/20
F2 Synteettinen 4 M H,S0,4
(ngh PL1: 1000 mg/l

PL2: 500 mg/l 200720
Al: 125 - PL3: 100 mg/l | PL3:25/20
F3 Luonnonvesi PL4: 10 mg/l 4 M H,S0,
(ng/h

350/35

Al: 90,8 50 PL3:7/35
Fe: 159 182 --
Mn: 18,8 21 --
H1 Synteettinen Merck Lot No: Vik. HNO;
(ngh 900/30
Hg: 1,44 - Hg: A9035048 | PL3:5,5/30
H2 Luonnonvesi PL1: 1000 mg/ Vik. HNO,
(ng/) PL2: 100 mg/] 900/30

PL3: 10 mg/l
Hg: 0,064 - PL4: 1 mg/l PL4:2,25/30
H3 Vesi- ja vie- Vik. HNO,
(ng) mari 900/30

laitoksen

Hg: 0,17 jatevesi - PL4:5,25/30
H4 Teollisuus- Vik. HNO;
(ngh) jatevesi 900/30
Hg: 3,65 <08 PL3: 12/30
S1 synteettinen Merck *
(ngh) Lot No:
Sn: 4,06 -- Sn: A9045060 | PL4:2,5/2
S2 Luonnonvesi PL1: 1000 mg/l *
(ng/) PL2: 500 mg/l
Sn: 30 0,1 PL3: 100 mg/l | PL4: 8/2

PL4: 10 mg/l

*Sn nayttelden kestavointi: Lab. 9, 64, 66: 0,5 ml vikevd HNO;.

Maanidyte M1:

Lab. 2, 18: 1 ml viakevd HNOs.
Lab. 20: 2,5 ml vikevd HNO; + 1 ml vikevd HCL.

Eteld-Suomesta otettu hiekkaiseen maaniytteeseen lisittiin metalleja (Cd, Cu, Pb, Sb, Se ja Hg)
alkuperdisten pitoisuuksien kohottamiseksi. Néyte kuivattiin huoneenlammdssi ja seulottiin 0,25
mm siivilan lapi. Nayte jaettiin tirysydttimelld varustetulla ndytteenjakajalla 64:n osaan.
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LIITE 3. NAYTTEIDEN HOMOGEENISUUDEN TESTAUS
Appendix 3. Testing of homogeneity
Midritys | Niyte n* | 1s;% (X c S s./c Sh Sp/6
Analyte Sample
Cd Vi 10 |10 0,631 0,063 0,0102 0,169 0,0054 0,086
V2 10 |10 4,432 0,443 0,048 0,110 0,078** [0,176**
V3 10 |10 12,966 0,972 0,127 0,131 0,091 0,094
M1 10 |10 0,843 0,084 10,013 0,148 0,010 0,122
Cr Vi1 10 |10 5,006 0,501 0,092 0,184 0,065** | 0,130**
V2 10 12,5 12,965 1,62 0,420 0,259 0,297** |0,183**
V3 10 |15 64,907 4,868 0,434 0,089 0,645 0,133
M1 10 [10 59,144 5914 0,767 0,130 1,237 0,209
Cu Vi 10 [10 3,033 0,227 0,038 0,167 0,027** |0,118**
V2 10 |10 13,330 1,00 0,116 0,116 0,082** |0,082**
V3 10 [7,5 146,0 10,950 /0,779 0,071 0,843 0,077
M1 10 |75 111,8 8,384 1,283 0,153 1,556 0,186
Se M1 |10 (12,5 [1,831 0,2747 0,053 0,191 0,036 0,131
Hg H4 8 12,5 |4,155 0,519 0,143 0,276 0,101%* | §,195%=
M1 8 10 0,263 0,066 |0,006 0,097 0,005 0,075
Homogeenisuustestauksen tuloksia esittdvén taulukon merkinnét:
Ist% = tavoiteprosentti kokonaiskeskihajonnalle (tAe target percent value
for the total standard deviation, ei 95 % merkitsevyystasolla)
X = testausaineiston keskiarvo (the mean value of the testing data)
o) = kokonaiskeskihajonta (¢the total standard deviation)
Sa = analyyttinen hajonta testauksessa (the analytical standard deviation)
Sb = nidytepullojen vélinen hajonta testauksessa (the sampling standard deviation)
n = homogeenisuustestauksessa kédytettyjen naytteiden lukuméira (the number of samples)
* = synteettisten ndytteiden homogeenisuustestaus tehtiin kolmesta naytteesti (tulos on
suuntaa
antava)
iy = koska sy’ < $,7/2, sp:n sijasta (~0) kaytettiin arvoa s, = */( s.2/2)
oAk = ndytteiden ICP-mittauksessa hdiriotd, valittu metalli, johon hiiri6 ei kohdistunut.

Synteettisten ndytteiden homogeenisuus testattiin kolmesta ndytepullosta. Pulloista saadut tulokset eivit
poikenneet merkitsevisti toisistaan. Analyyttinen hajonta (s,) ja pullojen vilinen hajonta (s,) laskettiin
varianssianalyysin avulla. Vertailukokeen homogeenisuustestauksessa asetettiin seuraavat tavoitteet:

s./0<0,3
sy/o <0,3

(analysointi on riittivan toistettavaa homogeenisuustestaukseen)
(ndyte on jaettu homogeenisesti).

Y114 oleville néytteille sekd suhde s,/c etté sy/c olivat pienempid kuin asetettu tavoite 0,3. Niytteitd voidaan
pitdd homogeenisina.
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LIITE 4. ELOHOPEAN SAILYVYYS NAYTTEISSA
Appendix 4. Stability of Hg in the samples

Vesiniytteet H1-H4:
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0 péivad: H1-H3 9.9.03 ja H4 8.9.03 (9.9.03 lahetyspiivi)
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17 péivda: H1-H3 ja 18 pdivad: H4 26.9.03 (viimeinen analysointi pdivi)
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Maanidyte M1:
Hg Niyte 27.8.2003 14.11.2003
mg/kg | M1 X =0,263 X =0,262

(0,2645, 0,262, 0,2615, 0,2585,
0,256, 0,278, 0,2595, 0,2635)

(0,262, 0,262)

LITE 4/2



LIOTE 5/1

28

LIITE 5. LABORATORIOILTA SAATU PALAUTE
Appendix 5. Comments sent by the participants

Laboratorio Kommentit néytteist:i SYKEn toimenpide
28 F1 pullo vuotanut
42 Niaytteet toimitettu jélkitilauksena (puuttuivat [lmoittautumislomake tullut, naytettd
kokonaan) ei ollut toimitettu,
Osallistujien listauksen tarkistusta
tehostetaan.
Laboratorio Kommentit tuloksista SYKEn toimenpide
2 Alustavien tulosten toimittamisen jélkeen labora- | Ei toimenpiteit.
torio ilmoitti seuraavien tulosten olleen alle maa-
ritysrajan, jotka olivat seuraavat:
As (M1): <10 pg/kg
Cr (A1, V1): <10 pg/l
Cu (A1, V1): <10 pg/l
Ni(Al, V1): <10 pg/l
Pb (A1, V1): <10 pg/l
Hg (H2): <0,2 pg/l
Hg(M1): 200 pg/kg
4 Tulokset ilmoitettu mg/1, vaikka ne pyydettiin Muutettu oikeaan yksikk66n
ilmoittamaan pg/l
10 Cu- (Vh3) ja Hg- (M1) tulokset ilmoitettu vd4- | Muutettu oikeaan yksikkdon
rassd yksikossi
18 Laboratoriolla poikkeavia tuloksia (V3) tilastol- | Nayte V3 oli ongelmallinen, sdilytyk-
lisesti laskettuun vertailuarvoon nihden. sessd muodostui sakkaa. Vertailuarvo-
ja Sb:lle, Se:lle ja As:lle tarkistettiin
poistamalla manuaalisesti suuresti
poikkeavia tuloksia. Muut poikkeamat
johtunevat néytteen sakkautumisesta.
19 M1 Hg tulokset vddrdssd yksikossd Muutettu oikeaan yksikk6éon
Menetelmikoodeissa virheitd (Cd, Pb, As, Cr, Koodit korjattu
Cu, Ni ja Zn) '
30 Tulokset puuttuivat alustavista tuloksista. Tulokset lisétty ohjelmaan
Séhkdpostin avaamisessa oli ongelmia.
Tulosten ldhetyksessékin ollut mahdol-
lisesti jo héirioiti.
52 Laboratorio korjannut analyysi menetelmé koo- | Analyysi koodit korjattu
deja.
55 Naytteen F2 Al-tulos kijattu vddrin SYKEss3 Tulos korjattu:
(177 pg/l), vaikka ilmoitettu tulos oli 117 pg/l
57 Cr:n tavoitehajontaa (ndyte V3) muutettu 1. lis- | Tavoitehajontaa muutettiin, koska ko.
tauksen jélkeen ndyte osoittautui vaikeaksi maarittid
(kaatopaikkandyte, saostui sdilytykses-
sd).
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APPENDIX
LIITE 6.1. LABORATORIOIDEN ILMOITTAMAT TULOKSET
Appendix 6.1. Results reported by the laboratories
Analyte | Sample | Uit % 42 3. 4

Al F2 ug/l
F3 ug/l

As A1l ugll <10 3
A2 ug/l 12,2 3
M1 mg/kg 805 858 871 3|478 503 488 3
Mh1 mg/kg
V1 ug/l <10 <10 3
V2 ug/l <10 <10 3
V3 ug/l 134 13,9 3
Vh2 pg/l
Vh3 ug/l

Cd A1l ug/l 2,56 3 2,3 3
A2 g/l 12,7 3|<24 3
M1 mg/kg 0,72 0,78 073 3|068 069 .68 3
Mh1 mg/kg
V1 g/l ,53 ,54 3 <1 <1 3
V2 ugh 4,46 4,39 3
V3 ug/l 12,7 12,6 3|<24 <24 3
Vh2 ug/l
Vh3 ug/

Cr Al ug/ 8,8 3 8 3
A2 ug/ 178 3(163 3
M1 mg/kg 53,55 54,22 52,70 3|559 558 56,0 3
Mh1 mg/kg
V1 ug/i 488 511 3 46 48 3
V2 ug/l 10,46 10,88 3
V3 ugfl 61,6 61,1 3155 57 3
Vh2 ug/l
Vh3 ugt

Cu A1l ugll 71 3 6 3
A2 ugfl 243.8 31233 3
M1 mg/kg 119,11 121,54 119,96 3(113,7 1153 114 3
Mh1 mg/kg
V1 ug/l 244 1,41 3 <4 <4 3
V2 ug/l 10,84 10,84 3
V3 pg/ 142,5 138 3137 142 3
Vh2 pg/l
Vh3 ug/l

drw. M1 % 99,4 3

Fe F1 wall
F3 g/l

Hg H1 gl 157 1,66 1
H2 g/l 14 13 1
H3 g/ 22 19 1
H4 pg/l 3,73 363 1
M1 ug/kg <0,2 <02 <0,2 4

Mn F1 pg/l
F3 ug/l

Ni A1 ught 9,3 3 <8 3
A2 ugh 322,3 31310 3
M1 mg/kg 23,74 24,08 2351 3/19,8 199 200 3
Mh1 mg/kg
V1 ug/l 6,83 6,28 3 <8 <8 3
V2 pg/l 17,4 17,5 3
V3 g/l 57,8 57,5 3|<58 64 3
Vh2 ug/
Vh3 ug/l

Pb A1 pgl 7.2 3 <15 3
A2 pg/ 83,4 3 (<319 3
M1 mg/kg 2356 2494 2584 3(214 215 214 3
Mh1 mg/kg
VA1 ug/l 6,5 4.8 3 <15 <15 3
V2 ug/l 1,4 93 3
V3 ugfl 276 28,8 3|<319 <319 3
Vh2 ug/l
Vh3 ug/l

Sb A1 Vel 11,13 3
A2 pg/l 56,1 3
M1 mg/kg <2 3|<5 <5 <5 3
Mh1 pg/l

SYKE - Interlaboratory comparison test 5/2003
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APPENDIX 6.1/2
Analyte | Sample |  Unit 2 3 4
Sb V1 ugll 4,8 6,3 3
V2 ugll 14,0 156 3
V3 ugh 242 227 3
Vh2 ug/i
Vh3 ug/l
Se Al ugll <10 3
A2 ug/l 22,8 3
M1 mg/kg <10 <10 <10 3
V1 uglt <10 <10 3
V2 ug/l <10 <10 3
V3 ugll <10 <10 3
Vh2 ug/l
Vh3 ug/l
Sn M1 ma/kg <10 <10 <10 3
S1 ugll <5 0 3
S2 ug/l 25,69 3
Zn A1l ugll 26,9 3 241
A2 ugll 171,5 3(154
M1 mgl/kg 61,82 63,23 62,12 3|730 725 731 3
Mh1 mg/kg
VA1 Velll 50,6 50,5 3 448 444
V2 ug/l 436 438 3
V3 ug/l 81,20 81,6 31|65 69
Vh2 Vel
Vh3 g/l 3
Analyte Sample Unit : 6 - 7 8
Al F2 ug/l 140,5 1 133
F3 ug/l 107.5 1 98,6
As A1 ugll 14 2
A2 ugll
M1 mg/kg 885 890 9,66
Mh1 mg/kg
V1 ugh 11 12 2
V2 ug/l 3.8 3,8 2
V3 ugll
Vh2 ug/l
Vh3 ug/l
Cd A1l ugll 2,61 2
A2 ug/l
M1 mg/kg 0,714 0,681 0,656
Mh1 mg/kg
V1 ugfl 0,67 0,65 2
V2 ug/l 543 5,25 2
V3 ug/l
Vh2 ug/l
Vh3 ug/t
Cr A1 ugh 8,3 2
A2 ug/l
M1 mg/kg 648 616 605
Mh1 mg/kg
V1 ug/l 4,4 4,3 2
V2 ugll 11,0 11,0 2
V3 ugh
Vh2 ug/l
Vh3 ug/l
Cu A1 ug/l
A2 ugfi
M1 mg/kg 131 128 124
Mh1 mg/kg
\Al ug/l
V2 ugll
V3 ugh
vh2 ug/l
Vh3 ugh
drw. M1 % 99.4
Fe F1 ugh 197,0 1 176
F3 g/l 181,0 1 158
Hg H1 el 144 1,47 1 1,56 1,55
H2 ugll 0,096 1
H3 Vell} 0,485 0,510
H4 ught
M1 ug/kg 300 297 282
Mn F1 ug/l 59,8 1 66,7
F3 ug/l 21,1 1 20,3

SYKE - Interlaboratory comparison test 5/2003
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APPENDIX
| Analyte | Sample Unit | o 7 2
Ni A1l ug/l 9,3 2
A2 ug/l
M1 mg/kg 235 230 21,9 2
Mh1 mg/kg
\Al ng/l 6,3 5,8 2
V2 ugll 16,9 164 2
V3 1/l
Vh2 el
Vh3 ugll
Pb A1 pgh 5,6 2
A2 ugfl
M1 mg/kg 21,0 21,5 196 1
Mh1 mg/kg
V1 Vel 31 3,0 2
V2 ug/l 7,3 7,7 2
V3 ugh
Vh2 ugll
Vh3 pg/l
Sb Al ug/l
A2 ugl
M1 mg/kg
Mn1 uafl
V1 ug/l
V2 ug/l
V3 ugil
Vh2 pgll
Vh3 gl
Se A1l ug/l
A2 ug/l
M1 mg/kg
Al ugll
V2 ugll
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Sn M1 mg/kg
S$1 ug/l
S2 ug/l
Zn A1l ugll
A2 ug/l
M1 mg/kg 744 7314 718 1
Mh1 mg/kg
V1 pg/l
V2 o]l
V3 ug/l
Vh2 ug/l
Vh3 ugh ,
Analyte Sample’ Unit Fid 10 11 g 12
Al F2 ug/ 112 1]166 11125 1
F3 ugh 80,3 11103 1188 1
As A1 ug/l <5 2
A2 g/l 18,4 2
M1 mg/kg
Mh1 mg/kg 804 798 811 2
V1 ugll <5 <5 2
V2 pgh <5 <5 2
V3 ugl
Vh2 ug/l
Vh3 ugll <25 <25 2|
Cd A1 ug/l 2,53 2
A2 ug/ <15 1/13,3 2
M1 mg/kg
Mh1 mg/kg 0,787 0,775 0,794 2
\Al pgh 0,583 0,568 2
V2 ugh 4,68 4,71 2
V3 g/t <16 <15 1
Vh2 el
Vh3 pglt 13,3 13.0 2
Cr A1l ugfl 8.0 2
A2 ug/t 134 1127 1 190 1
M1 mg/kg 48,0 48,0 485 1
Mh1 mg/kg 51,9 496 516 1
\Al Velll 4,76 4,59 2
V2 ugl! 1,5 115 2
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LIITE 32
APPENDIX 6114
~ Analyte | Sample |  Unit 9 10 11 12
Cr V3 Mg/ <70 <70 1
Vh2 ug/
Vh3 ug/t 884 959 2
Cu A1 ug/t <5 2
A2 ugll 245 11242 1 258
M1 mg/kg : 122 123 124
Mh1 mg/kg 116,6 1146 1146 1
\'A ugll <5 <5 2
V2 ug/l 828 7,51 2
V3 ugh 166 157 1
Vh2 [Sell}
Vh3 ug/i 235 210 2 170 180
drw. M1 % 99,5 99,6
Fe F1 ug/l 192 11179 179
F3 ug/l 154 11153 161
Hg H1 ught 153 1.58 11,14 1,28 1
H2 ug/l <0,5 <05 1
H3 ug/l 0.195 0.174 1/<0,5 <05 1
H4 ug/l 296 3.59 1]2,62 2,59 1
M1 ug/kg 231 244 1
Mn F1 ug/l 67,2
F3 ug/l 18,6
Ni A1 ug/l 7,26 2
A2 Mg/l 317 11309 1 340
M1 mg/kg 20 20 21
Mh1 mg/kg 21,7 216 213 1
VA1 ug/l <5 <5 2
| V2 ug/l 142 156 2
V3 ug/t <80 <80 1
Vh2 ug/l
Vh3 ug/l 90,4 89,5 2
Pb A1 ug/l <10 2
A2 Mg/l <150 1(80,7 2
M1 mg/kg 26,5 268 27,2
Mht mg/kg 266 261 267 2
V1 ug/l <10 <10 2
V2 ug/l <10 <10 2
V3 ug/l <150 <150 1
Vh2 ug/l
Vh3 g/l 34,6 36,1 2
Sh A1 ug/l
A2 ug/l
M1 mg/kg
Mh1 ug/l
V1 ug/l
V2 ug/l
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Se A1 ug/l
A2 ug/t
M1 mg/kg
V1 ug/
V2 ug/l
V3 ug/l
Vh2 pafl
Vh3 pg/l
Sn M1 mg/kg
S1 ug/t
S2 ug/l
Zn A1 ug/l 27,3 1 30,2
A2 ug/l 196 11165 1 172
M1 mg/kg 75 76 76
Mh1 mg/kg 724 724 722 1
V1 ug/l 46,2 478 1 494 499
V2 ug/l 423 412 1
V3 ug/l 86 91 1
Vh2 Vell} 50 50
Vh3 ugh 112 108 1 80 85
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33 LITE  64/5
APPENDIX
Analyte | 'Sample “Unit 13 14 15 16
Al F2 ug/l 117 1
F3 ugi 84,2 1
As A1l ugh
A2 ug/l 14,6 2
M1 mg/kg 6,5 6,8 6,7 2
Mh1 mg/kg
V1 ugh
V2 ught
V3 pg/t
Vh2 ugf
Vh3 ug/l
Cd At ug/l 2,51 2 2,337 2
A2 ug/l 12,1 2 13,017 2
M1 mg/kg 071 0,72 0,71 2
Mh1 mg/kg
V1 ug/l 0,605 0,609 2 <10 <10 2
V2 ug/l 5,03 5,00 2 4,015 4,111 2
V3 ug/l 12,852 15,601 2
Vh2 ug/l
Vh3 ug/l
Cr A1 ug/l 8,23 2 8,634 2
A2 ug/l 159 2 188,3 2
M1 mg/kg
Mh1 mg/kg |774 753 788 3
\Al ug/l 505 5,07 2 6,854 6,439 2
V2 ugft 11,23 11,29 2 14,44 14,11 2
V3 ug/l 85,69 82,57 2
Vh2 ugll
Vh3 ug/l
Cu A1 ug/l 6,81 2 5,847 2
A2 g/l 250 3 226,8 2
M1 mglkg |11 112 112 3
Mh1 mg/kg
V1 ugh 2,31 2,29 2 2,243 1,881 2
V2 ugrt 133 133 2 10,38 10,65 2
V3 ug/l 146,6 1447 2
Vh2 ug/l
Vh3 ug/l
drw. M1 % 99,7
Fe F1 ug/l 181 11176 1[172,78 1
F3 ug/l 155 1,157 1/170,08 1
Hg H1 ug/l 1,37 1,38 1,30 1,33 2
H2 ug/l
H3 ught 0.120 0,117 2
H4 ug/l 3,65 3,69 11379 379 2
M1 ug/kg 287 290 283 -
Mn F1 ug/l 65 1/47,5 2
F3 pg/l 15,3 1/23,8 2
Ni A1 ug/l 9,01 2 7,156 2
A2 ug/l 315 3 284,2 2
M1 ma/kg
Mh1 mg/kg 31,7 311 321 3
V1 ug/l 585 587 2 5,469 5,458 2
V2 ugft 176 18,3 2 15,09 13,80 2
V3 ught 60,95 69,00 2
Vh2 ugft
Vh3 ug/l
Pb A1 ug/l 5,48 2 5,020 2
A2 ug/l 75,4 2 75,17 2
M1 mg/kg 239 242 241 2
Mh1 mg/kg
VA1 ug/l 3,16 3,16 2 3,164 2,987 2
V2 ug/l 766 7,68 2 7,167 7,327 2
V3 ug/l 26,86 2548 2
Vh2 pgll
Vh3 ug/t
Sb A1 pg/!
A2 ug/t 50,0 2
M1 mg/kg <04 <04 <04 2
Mh1 ugll
\A Hall
V2 ug/l
V3 Mg/l
Vvh2 gl
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LITE 6.1/ 6 34
APPENDIX
Analyte | Sample|  Unit 13 14 15 16,
Sb Vh3 pg/l
Se A1 pg/l
A2 g/l 23,3 2
M1 mg/kg 096 1,00 09 2
V1 ug/l
V2 ug/l
V3 ug/l
Vh2 Welll
Vh3 ug/l
Sn M1 mg/kg
S1 Welll
S2 ug/l
Zn A1 ught 23,5 1 20,0 2
A2 ug/! 163 3 142 2
M1 mg/kg
Mh1 mg/kg 71,8 723 766 3
V1 Velll 46,6 46,8 1 34,0 36,0 2
V2 pgh 464 459 1 29,0 340 2
V3 Velll 76,0 80,0 2
Vh2 pg/l
- Vh3 g/l v .
Anaiyte -Sample Unit 17 18 19 20
Al F2 ugfl
F3 g/l
As A1 ug/l 1,11 2|16 411,00 2114 4
A2 pg/l 14,6 2|13,6 41154 2156 4
M1 mg/kg 844 105 9,77 2(106 806 853 4|129 139 129 2129 122 99 4
Mh1 mg/kg
V1 pgfi 0,81 0,715 21,1 1,0 410,9 1,0 2(0,3 0.7 4
V2 g/l 236 2,29 23,0 3,0 4131 33 2
V3 ug/l 16,5 167 41128 12,6 2
Vh2 ugfl 4,3 4,6 2|18 1,7 4
Vh3 pgll 13,9 141 2 18,1 18,6 2(136 14,0 4
Cd A1 ug/l 2,78 2]26 412,32 213,0 4
A2 Vel 12,5 2)12,8 4112,4 2/12,8 4
M1 mg/kg 0,866 0,821 0,889 20,766 0,690 0,706 4/0,82 084 081 2(07 0,7 0,8 4
Mh1 mg/kg
V1 ug/l 0,668 0,689 210,70 0,66 410,64 0,65 2(03 1,0 4
V2 ug/l 4,9 4.8 414,95 5,01 2
V3 ug/l 142 139 4|154 154 2
Vh2 ugll 538 5,18 2 549 5,00 2|74 7.1 4
Vh3 ug/l 14 14,4 2 15,6 2|16,6 16,6 4
cr A1 ugfl 8,48 2|79 417,96 38,0 4
A2 ugl! 171 2175 4158 3|168 4
M1 mg/kg 53,8 51,7 538 2|572 524 547 4460 47,6 43,7 3|876 498 621 4
Mh1 mg/kg
V1 ugfl 534 5,22 2|47 5,2 41508 468 351 52 4
V2 ug/l 11,1 11,5 2106 10,7 4106 105 3
V3 ug/l 730 69,7 4/53,1 53,5 3
Vh2 pg/l 6,49 3(12,3 11,8 4
Vh3 ug/l 58,6 57,8 2 55,6 3|743 779 4
Cu A1 g/l 7,30 2|74 416,53 3(7,0 4
A2 Well] 249 1250 41239 31241 4
M1 mg/kg 125 125 125 1|124 973 105 4(108 109 109 3(1274 988 1103 4
Mh1 mg/kg
V1 Vel 3,15 3,10 2129 3,1 4/<4 <4 33,0 3,0 4
V2 Vel 12,9 12,9 41119 12,2 3
V3 uafl 156 147 4137 137 3
Vh2 ug/l 11,8 11,9 2 15,7 15,8 4
Vh3 ug/l 170 158 1 164 171 4
drw. M1 % 99,7 0199,7 98,3 99,7
Fe F1 pgh 181 1,182 1]178 1
F3 ug/l 158 11161 11158 1
Hg H1 pg/l 0,9 0,8 111,13 1,21 60,75 111,51 1,52 1
H2 Vel 0 0 1]<0,056 <0,05 610,05 110,17 0,14 1
H3 ug/l 0.1 0,1 110,16 0,18 6/0,13 0,13 110,33 0,36 1
H4 Vell 3,1 32 11324 2,74 63,58 13,91 3,94 1
M1 ug/kg 168 159 158 1 322 299 323 112758 276,8 280,8 3
Mn F1 ua/t 61,4 1
F3 ug/i 17,5 1
Ni A1 ug/! 9,14 2199 419,47 3191 4
A2 Vel 314 11341 41309 3306 4
M1 mglkg 175 168 168 1(234 188 19,0 4(185 19,1 185 3255 17,1 196 4
Mh1 mg/kg
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35 LITE

APPENDIX a1/7
Analyte | Sample Unit AT3Es 18 19 20
Ni Vi ug/l 6,20 5,89 2|71 6,5 41646 6,89 - 364 6,4 4
V2 pg/l 19,9 19,2 4116,7 16,7 3
V3 pafl 71,9 729 4|546 534 3
Vh2 pgfl 17,1 16,8 2 18,2 3/20,8 20,3 4
Vh3 - ug/l 70,0 69,8 2 530 522 31679 710 4
Pb A1 ugll 5,17 2(57 4152 2(53 4
A2 pg/l 95,2 2183,6 41780 2|743 4
M1 mg/kg 338 327 350 2|273 226 238 4|293 296 290 2259 316 260 4
Mh1 mg/kg
V1 pg/l 325 285 2|33 3,4 4133 32 2131 3,1 4
V2 pg/l 104 11,0 48,0 7.7 2
V3 pgll 30,1 28,2 4|27,0 30,0 2
Vh2 pgll 8,76 9,21 2 9,1 8,8 2151 13,0 4
Vh3 Vel 34,0 34,9 2 336 33,0 2/353 324 4
Sb Al pg/l 8.8 4 8,6 4
A2 ug/l 56,7 4 49,7 4
M1 mg’kg 6,91 6,17 661 4 5,5 8,0 3.9 4
Mh1 ug/l
V1 ugh 4,5 4,4 4 39 4,6 4
V2 ugll 14,0 13,8 4
V3 ug/l 25,0 249 4
Vh2 ught 16,6 16,8 4
Vh3 g/l 328 337 4
Se A1l ugll 3,51 2149 4 47 4
A2 pgli 26,7 2/23,8 4 259 4
M1 mg/kg 1,02 123 1,13 2259 217 181 4 2,4 2,0 2,3 4
Vi pg/l 142 1,31 2(2,0 1,9 4 1,2 1.8 4
V2 ug/l 465 4,58 2|78 7.3 4
V3 ug/l 10,2 10,7 4
Vh2 ug/l 9,2 7,0 4
Vh3 ug/t 326 271 2 2,0 1,5 4
Sn M1 mg/kg 242 180 232 4 1,8 2,0 1.6 4
S1 ug/t 4,43 4 3.4 3,9 4
S2 ug/t 31,8 298 4 30,8 29,7 4
Zn A1l ugli 27,6 126,7 41242 3126,2 4
A2 ug/i 159 1167 4 (163 31162 4
M1 mg/kg 77,8 756 754 1727 612 669 4(704 71,8 70,7 3|992 568 77,0 4
Mh1 mg/kg
Al ug/l 43,9 478 11504 52,7 4478 4777 3|495 496 4
V2 ug/l 41,8 447 1/432 428 4378 379 3
V3 ug/l 76,4 730 4|676 650 3
Vh2 ug/l 39,5 3972 3|646 61,7 4
- Vh3 ug/l 75,7 77,0 1 90,7 89,2 31114 115 4
Analyte | Sample’ Unit 21 i L 22 P 24 '
Al F2 ug/l. 124 1
F3 _pgll 88,2 1
As A1l ug/l 1,42 21,56 21,4 2
A2 ug/l 13,4 3 14,2 2
M1 mg/kg 9,1 8,4 86 31,7 112 114 2
Mh1 mg/kg
V1 ugll <1,0 <10 2(1,00 1,06 21,3 1,6 2
V2 ug/l 3,5 35 214,16 4,31 2|34 37 2
V3 ug/l 14,8 146 3 13,1 124 2
vh2 ug/l
Vh3 pgfl
Cd A1l ug/i 2,52 202,52 2(2,42 2
A2 ug/l 12,0 3 12,32 2
M1 mg/kg 072 074 073 3|0,788 0,770 0,785 2
Mh1 mg/kg
V1 ug/l 0,69 0,64 210,640 0,645 20,63 0,57 2
V2 ug/l 494 488 2466 4,68 214,03 3,99 2
V3 ug/l 12,3 12,2 3 9,19 9,95 2
Vh2 ug/l
Vh3 ug/l
Cr ~ A1 ug/l 8,5 219,21 2182 2
A2 pgll 169 3 165,6 2
M1 mg/kg 56,5 553 559 3|634 634 628 2
Mh1 mg/kg
V1 pg/l 5,0 5,2 21553 5,55 2150 5,0 2
V2 pg/l 11,4 110 21130 127 2/10,8 11,0 2
V3 pgll 56,2 559 3 610 61,8 2
Vh2 ug/l '
Vh3 ug/l
Cu At pglt 6,9 217,94 26,8 2
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LITE 36
APPENDIX 6.1/8
Analyte | Sample Unit 21 22 e 23 j 24
Cu A2 ug/l 236 3 264,9 2
M1 mg/kg 102 102 103 31254 1264 1224 2
Mh1 ma/kg '
V1 ugll 2,9 2,8 23,16 3,23 2128 2,8 2
V2 ugh 11,8 114 2147 148 2|/11,8 12,1 2
V3 Vel 141 143 3 147,1 149,8 2
Vh2 ught
Vh3 yg/l
drw. M1 % 99,76 1199,7
Fe F1 Vel 182 1]183 11179 11180
F3 pa/l 170 1/159 1[157 1/153
Hg H1 ugh 1,63 1,48 111,69 1,67 3
H2 ug/i
H3 ugfi
H4 ugfi 422 4,21 114,05 4,09 3
M1 ug/kg 292 284 288 112447 2417 258,7 3
Mn F1 ug/t 65,0 1167,2 1 64,3
F3 ug/l 19,4 1118,8 1 20,8
Ni A1l ug/l 9,2 29,43 2190 2
A2 ugfi 324 3 314,7 2
M1 mg/kg 186 18,7 187 3|205 198 204 2
Mh1 mo/kg
VA1 ug/l 6.7 6,5 216,75 6,81 2|54 55 2
V2 ughi 16,5 16,7 217,7 180 2|156 156 2
V3 ught 56,4 57,6 3 58,7 59,1 2
Vh2 ugll
Vh3 g/l
Pb A1 ugfl 5,8 215,51 2|53 2
A2 ugll 78,4 3 77,5 2
M1 mag/kg 229 222 226 3|272 267 269 2
Mh1 mg/kg
V1 ugll 3,3 3,3 213,10 3,30 23,0 3,0 2
V2 ugll 54 5,4 28,18 7,98 2|86 8,6 2
V3 ug/l 23,6 247 3 30,7 30,5 2
Vh2 ugll
Vh3 ug/l
Sb A1 ug/l 10,4 2
A2 ugll 55,8 3
M1 mg/kg 108 11,2 11,1 3
Mh1 ug/l
V1 ugf 5,2 53 2
V2 ug/t 14,6 14,8 2
V3 ugll 189 19,1 3
Vh2 ugll
Vh3 ug/l
Se A1 ug/l 3.8 2
A2 ug/l 20,8 3
M1 mg/kg
V1 ugll <3 <3 2
V2 ug/l 56 53 2
V3 . ug/l <3 <3 3
Vh2 ug/l
Vh3 ug/l
Sn M1 mg/kg
S1 ug/i
S2 ug/l
Zn A1 ug/l 23,5 31258 1123,9 1
A2 ug/l 157 1 157,3 1
M1 mag/kg 729 751 741 3(760 761 760 1
Mh1 mg/kg
VA1 ugll 446 453 3148,3 477 1(456 459 1
V2 ugll 37,8 38,11 31429 435 1(41,0 39,9 1
V3 ugll 73,3 76,6 1 748 753 1
Vh2 ug/l
o vh3 Vel
Analyte | Sample Unit 25 26 27 28
Al F2 ug/l
F3 g/l
As A1 ug/t <3 2|14 2(<10 2
A2 ugll 14,7 2147 2|16 2
M1 mg/kg 11,7 11,9 116 2[99 9.8 9.9 28,1 9,0 3
Mh1 mg/kg
V1 g/l <3 <3 2011 1.4 2[<10 <10 2
V2 pg/l 4,0 4,0 2|34 36 2|<10 <10 2
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37 LITE w4138
APPENDIX
Anaiyte  |'Sample Uniit 25 26 27 28
As V3 ug/l 1.3 111 2/161 111 2
Vh2 ug/l <10 <10 2
Vh3 g/l 17,2 167 2 191 133 2
Cd A1 ug/l 2,61 21]2.36 2127 2
A2 ug/l 12,2 2|11.6 2(131 2
M1 mg/kg 075 0,74 076 2072 075 073 2|1,43 147 3
Mh1 mg/kg
VA ug/ 061 0,64 2/0.63 0.63 210,73 0,76 2
V2 ug/i 501 5,02 2|453 4.48 2150 5,0 2
V3 ug/i 13.0 13.1 2160 1511 2
Vh2 g/l 4.1 4,9 3
Vh3 ug/l 14,4 14,3 2 11 12 3
Cr A1l ugll 8,7 2/84 28,1 2
A2 ug/l 181 2(163 2(170 2
M1 mg/kg 66,2 650 672 2(525 526 532 2|49 53 3
Mh1 mg/kg
V1 ugh 54 5,4 21(5.1 52 2(83 6,9 2
V2 ug/l 12,1 13,0 2(11.2 1141 20121 121 2
V3 ug/l 634 644 2505 51,8 2
Vh2 ug/l 11 11 3
Vh3 ug/l 78,0 751 2 61 60 3
Cu A1l ug/l 7.1 2|7.2 2|66 2
A2 ugh 262 2242 2(250 3
M1 mg/kg 103 103 103  2(103 103 103  2|1052 1058 3
Mh1 mg/kg
V1 ugll 2,8 2,8 2129 2.7 2|<5 2
V2 ug/l 12,0 11,9 2125 125 21147 152 2
V3 ug/l 132 133 2121 122 3
vh2 pg/l 12 3
Vh3 ug/l 146 136 2 130 3
drw. M1 % 99.4 99.55 99 4
Fe F1 ugh 176 11179 1 214 2
F3 ug/l 152 (157 1 172 2
Hg H1 ug/l 1,35 2
H2 ugll 0,12 2
H3 ug/l 0,17 2
H4 pg/i 2,75 2
M1 ug/kg 290 2
Mn F1 ug/l 64,6 1(66.5 1 <30 2
F3 g/l 16,2 1120.0 1 <30 2
_ Ni A1l ug/l 9,6 2]9.6 2179 2
A2 ug/l 330 2307 21320 3
M1 mg/kg 189 185 191 2(175 175 17.4 2|14 14 3
Mh1 mg/kg
V1 ug/l 6,0 5,7 2|6.5 6.6 2|5 4,7 2
V2 g/l 158 16,4 2167 164 2(148 16,2 2
V3 ug/t 54.3 53.3 21475 471 3
Vh2 pgfi 15 3
Vh3 ug/l 578 59,5 2 52 3
Pb A1l ug/l 5.1 2158 2|64 2
A2 ug/l 83,8 2(77.3 2|87 2
M1 mg/kg 29,0 287 30,0 2(26.8 269 266 2|30 31 3
Mh1 mg/kg
Vi gt 3,1 3,1 2032 34 21<5 <5 2
V2 pght 8,2 87 2185 8.6 2(9,6 10,0 2
V3 pg/l 26.2 262 2364 354 2
Vh2 ug/l 59 3
Vh3 ug/l 31,7 30,0 2 23 3
Sb A1l ug/l 8,9 3
A2 ug/t 60 3
M1 mg/kg <1 3
Mh1 pg/l
A ug/l <5 3
V2 ug/l 11 3
V3 ug/l 12 3
Vh2 pg/l 13 3
Vh3 g/l 25 3
Se A1l ug/l <10 3
A2 pg/l 22 3
M1 mg/kg 3,4 3
V1 ug/l <10 3
V2 ug/l <10 3
V3 ug/l <10 3
Vh2 g/l <11 3
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LITE 38
APPENDIX 81410
_Anaiyte | Sample Unit 25 26 27 28
Se Vh3 pg/l <11 3
Sn M1 mg/kg
S1 ug/l
S2 ug/l
Zn At ugll <50 1122.4 1127 3
A2 ugh 164 11162 11170 3
M1 mg/kg 815 794 809 1|670 665 664 162 64 3
Mh1 mg/kg
V1 ug/l 47,0 474 1|45.0 457 150 3
V2 ug/l 458 433 11385 387 141 3
V3 ugll 79.0 787 1171 3
Vh2 ugfl 39 3
) Vh3 pg/l <125 <125 1 ) 71 3 )
Analyte | Sample | Unit 29 30 31 32
Al F2 Ha/t 998,29
F3 ug/l
As A1 ugfl 1,9 3
A2 ug/l 13 3
M1 mg/kg <50 <50 <50 3|11 11 11 5
Mh1 mg/kg
V1 ught 1,3 1,6 3
V2 pgft 44 37 3
V3 pg/l 11 10 3
Vh2 pg/l
Vh3 ug/l
Cd A1 ug/l 2.2 3
A2 ugll 11 3
M1 mg/kg 536 4,51 499 3
Mh1 mg/kg 059 066 059 2
V1 ug/l 0,6 0,7 3
V2 pg/l 4,5 6,3 3
V3 pgll 15 17 3
Vh2 ug/l
Vh3 ug/l
Cr Al ugfl 7.7 3
A2 pgfl 174 1 170 11152 3
M1 mg/kg 755 784 738 3
Mh1 mg/kg 85 88 96 1
V1 pg/l 53 52 3
V2 pg/l 11 10 3
V3 pa/l 64 63 1 83 81 153 54 3
Vh2 ug/!
Vh3 ug/l
Cu A1 pg/l 8,0 3
A2 pg/l 249 1 237 3
M1 mg/kg 136 137 135 3
Mh1 mg/kg 120 120 120 1
V1 ug/l 4,8 5,1 3
V2 ug/l 13 15 3
V3 ug/l 162 162 1 151 151 3
Vh2 ug/l
Vh3 pgll
drw. M1 %
Fe F1 ug/l
F3 ug/i
Hg H1 ug/l <2 <2 5 11,3 1,2 1
H2 yg/l <2 <2 5 0,05 0,06 1
H3 ug/l <2 <2 5 0,10 0,12 1
H4 ug/l 4,1 4,0 5 3.4 3.3 1
M1 ug/kg 280 270 300 5
Mn F1 pg/t
F3 _pgi
I Ni Al ug/l 8,3 3
A2 ug/l 326 1 255 3
M1 mg/kg 226 270 283 3
Mh1 mg/kg 25 25 24 3
V1 pg/l 7,1 6,1 3
V2 pglt 13 16 3
V3 pgft 51 68 1 59 51 3
Vh2 ugfi
Vh3 ug/l
Pb A1 ugll 4.4 3
A2 pgll 68 3
M1 ma/kg 367 338 454 3
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39 LITE 51711
APPENDIX
Analyte | Sample Unit | 29 30 31 32
Pb Mh1 mg/kg 42 37 37 2
V1 ug/l 2,2 2,6 3
V2 ug/l 7.1 7,6 3
V3 ugll 29 31 3
Vh2 ugfl
Vh3 pg/l
Sb A1l ug/l
A2 pgh
M1 mg/kg <50 <50 <50 3|65 6,8 6,2 5
Mh1 ugh
V1 ug/t
V2 uafl
V3 ugfl
Vh2 pg/l
Vh3 ug/l
Se Al pg/l
A2 ug/l
M1 mg/kg <100 <100 <100 3|21 2,0 21 5
V1 gl
V2 ugll
V3 uall
Vh2 ug/l
Vh3 ug/l )
Sn M1 mg/kg <20 <20 <20 5
S1 ug
S2 ug/t
Zn A1l ug/l 22 3
A2 g/l 161 1 142 3
M1 mag/kg 859 862 828 3
Mh1 mg/kg 88 87 89 1
V1 g/ 44 44 3
V2 ught 38 38 3
V3 ug/l 76 77 1 75 74 3
Vh2 ugll
; Vh3 Hg/l
Analyte | Sample Unit 33 34 . 35 36
Al F2 uoh
F3 ug/l
As A1 ugl <21 61,27 1.56 2
A2 ught <21 6114,5
M1 ma/kg 28,98 29,33 29,94 6 117 112 127 2
Mh1 mg/kg
V1 g/l <21 <21 60,76 0,75 128 1.38 2
V2 ugll <21 <21 6 274 294 2
V3 pght <21 <21 616,33  §,55
Vh2 ug/l
Vh3 ug/l
Cd A1 ugh <4 512,46 2.59 2
A2 ugfl 10,2 5(11,62
M1 mg/kg 165 167 1,70 5
Mh1 mg/kg 093 088 096 2
V1 ugll <4 <4 5/0,630 0,651 070 0.70 2
A\ ugll <4 <4 5 579 574 2
V3 ugll 10,0 10,0 5(13,13 13,44
Vh2 ua/l
Vh3 yg/l
Cr A1 g/l 56 519,73 8.96 2
A2 ugh 172,9 5(173
M1 ma/kg 43,65 44,11 4496 5
Mh1 ma/kg 62,1 619 644 2
V1 ual <5 <5 51515 517 490 473 2
V2 V!l 9,5 9.4 5 9.82 970 2
V3 g/l 48,6 47,7 5(42,3 456
Vh2 ugh
Vh3 ug/l
Cu A1 ugll <20 516,99 7.95 2
A2 ug/l 267 51252
M1 mg/kg 106,0 106,20 108,29 5
Mh1 mglkg 113 109 104 2
V1 ugh <20 <20 5(322 3,30 2.81 3.08 2
V2 ugh <20 <20 5 128 128 2
V3 ugll 136 137 5148 146
Vh2 ugll
Vh3 ug/l
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LIITE 40
APPENDIX 81412
Analyte ‘Sample | . Unit 33 34 35: 36
drw. M1 % 99,2 99,6
Fe F1 pg/l 190 1
F3 ug/l 164 1
Hg H1 ug/l 1,31 1,34 1(<12 <12 4 4.8 5.3 3
H2 ug/l 0,062 0,064 1 1.2 1.0 3
H3 ug/l 0,130 0,130 1 <1.0 <1.0 3
H4 ug/l 220 2,32 1416 39,6 4 5.3 5.6 3
M1 ug/kg 24655 2515 2495 4 310 269,7 3276 4 272 280 287 3
Mn F1 ug/
F3 ug/l
Ni A1 ug/l 6,9 510,23 219.89 2
A2 ugll 340,0 5|306 2
M1 mg/kg 15,88 16,13 19,06 5
Mh1 mg/kg 406 41 379 2
V1 ug/l <5 <5 5|6,68 6,83 2/5.16 5.17 2
V2 ug/l 16,5 16,3 5 16.5 16.2 2
V3 ug/t 58,6 58,8 5|60,0 56,3 2
Vvh2 ugh
Vh3 ug/l
Pb Al ug/l <13 515,68 215.13 2
A2 ug/l 82,5 5|79,3 2
M1 mg/kg 274 2729 2782 5
Mh1 mg/kg 31,5 260 30,0 2
V1 ugh <13 <13 53,02 3,31 2|2.67 260 2
V2 ugft <13 <13 5 597 6.09 2
V3 ug/l 241 259 51287 29,8 2
Vh2 ug/l
Vh3 ug/l
Sb A1 ug/l <22 518,59 5(9.86 2
A2 ugll 59,4 5|52,6 5
M1 mg/kg 293 293 302 5
Mh1 ug/l 833 733 633 2
\Al ugh <22 <22 5(3,78 3,69 51414 3.96 2
V2 ugft <22 <22 5 13.8  14.2 2
V3 ug/l <22 <22 59,26 8,97 5
Vh2 ug/t
Vh3 ug/t
Se A1 ug/l <36 63,70 514.31 2
A2 ught <36 6(24,3 5
M1 mg/kg 266 277 277 6 1.51 211 120 2
Al ugll <36 <36 61,59 1,39 5(1.59 1.62 2
V2 ug/l <36 <36 6 218 2.28 2
V3 ug/l <36 <36 6 (<1 <1 5
Vh2 Well
Vh3 ug/l
Sn M1 mg/kg
S1 ugll
S2 pg/l
Zn A1 ugll 28 51251 3(29.4 3
A2 ugh 177 5(163 3
M1 ma/kg 52,80 53,15 54,03 5
Mh1 ma/kg 96,5 984 933 2
V1 ug/l 52 52 5492 494 3(52.2 48.8 3
V2 ug/l 44 45 5 51.3 50.4 3
V3 ugf 73 73 5|87,6 90,0 3
Vh2 pg/l
) Vh3 ugfl ) ] B
‘Analyte - | Sample Unit 37. 38 39 - 40
Al F2 ug/l 132,8 1
F3 ug/l 66,5 1
As A1 ug/l 1,3 51,6 5
A2 ug/l 13,5 5
M1 mg/kg
Mh1 mg/kg
Al pg/) 1,2 1.2 5
V2 ugll
V3 ug/l 7,6 7,8 5
Vh2 ught
Vh3 ug/l
Cd A1 pg/l 2,5 3125 2 12,41 2
A2 ug/! 12,6 3 12,20 2
M1 mg/kg
Mh1 mg/kg
V1 ug/l 0,63 0,64 2 067 0,70 2
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41 LITE
APPENDIX 6.1/13
Analyte | Sample. Unit 37 kL] 39 40
Cd V2 ug/!
V3 ug/l 133 135 3 13,50 13,85 2
Vh2 ug/l
Vh3 ug/l
Cr A1 ug/l 8,5 3 8,24 2
A2 ug/l 169 3 161,84 2
M1 mg/kg
Mh1 mg/kg
V1 ug/l 540 5,20 2
V2 ug/l
V3 ug/! 670 666 3 58,05 55,03 2
Vh2 ugf
Vh3 pg/!t
Cu A1 ugfl 6,3 3 9,48
A2 g/ 255 3 237,38
M1 mg/kg
Mh1 mg/kg
VA1 ug/l 6,18 6,30
V2 ug/l '
V3 ug/l 141 139 3 154,15 155,17 2
Vh2 ug/l
Vh3 ug/l
drw. M1 %
Fe F1 ugf 170,7 1
F3 ug/l 148,3 1
Hg H1 pgfl 146 1,46 2{145 146
H2 pg/l <0,2 <0,2 2(0,063 0,062
H3 pg/l
H4 ugll 301 296 2(389 382
M1 ug/kg
Mn F1 ug/
F3 ugll 17,5 1
Ni A1 ug/l 9,7 3 10,10 2
A2 ug/l 321 3 278,85 2
M1 mg/kg
Mh1 mg/kg
V1 ug/l 6,78 6,96 2
V2 ug/l
V3 ugfl 55 54 3 53,65 54,48 2
Vh2 ug/l
Vh3 ug/l
Pb A1 pg/l 7 3 7,19 2
A2 pgl 80 3 78,86 2
M1 mg/kg
Mh1 mg/kg
V1 pgfl 426 437 2
V2 ugll
V3 pg/l 29 26 3 35,05 37,42 2
Vh2 ugfl
Vh3 ug/
Sb A1 ugfl 8,3 5
A2 ugfl 49,2 5
M1 mg/kg
Mh1 ugll
V1 ugll
V2 ug/l
V3 ug/l 242 253 5
Vh2 ug/l
Vh3 pg/l
Se A1 ugll 37 5
A2 ug/l 21,8 5
M1 mg/kg
V1 g/l
V2 ug/l
V3 ug/l 22 2,7 5
Vh2 ught
Vh3 ught
Sn M1 mg/kg
S1 ugll
S2 g/
Zn A1l ug/t 27 3|30 105,55 1
A2 ugh 160 3 229,94 1
M1 mg/kg
Mh1 mg/kg
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LITE 54714 42
APPENDIX
Analyte’ | Samiple Unit 37 : 38 39 40
Zn V1 ug/l 54 54 1 153,29 153,29 1
V2 ug/l
V3 ug/l 73 74 3 163,35 158,32 1
Vh2 pg/l
vh3 Hg/l ,
Analyte Sample: Unit 41 42 43 44
Al F2 el 131 1
F3 pg
As A1l ug/l <10 2
A2 uglt 12,4 2
M1 mg/kg 865 883 892 2
Mh1 mg/kg
Al ug/t <10 <10 2
V2 pg/l
V3 ug/l
Vh2 ug/l <25 <25 2
Vh3 ugfl <25 <25 2
Ccd A1l ugll 2,90 22,51 2
A2 ug/l 13,33 213,91 2
M1 mg/kg 061 066 066 2
Mh1 mg/kg
V1 ugll <2 <2 2
V2 ug/t
V3 pgfl 15,40 13,86 2
Vh2 pgft 492 4,69 2
Vh3 ug/l 15,71 15,56 2
Cr At ug/l 9,66 2748 2
A2 ug/l 178 2
M1 mg/kg 52,5 551 543 2
Mh1 mg/kg
V1 g/l 463 4,23 2
V2 ug/l
V3 pgf! 79,0 883 2
Vh2 ugll 8,99 9,05 2
Vh3 pol 84 82 2
Cu A1 ug/l 7,82 28,12 2
A2 ugfl 183,1 21256 1
M1 mg/kg 110 121 119 2
Mh1 mg/kg
VA1 ug/l 3,83 3,95 2
V2 ug/l
V3 ug/l 161,9 151,5 2
Vh2 ugll 17,25 16,79 2
Vh3 yg/l 185 186 2
drw. M1 % 99.344
Fe . F1 ug/l 185.0 11300 1
F3 pg/l 170.0 1,250 1
Hg H1 ug/l 1,00 1,21 1
H2 elll <0,5 <05 1
H3 elll <0,5 <05 1
Ha g/l 383 3,98 1
M1 ug/kg 310 330 1
Mn F1 ug/t 200 1
F3 ug/l 180 1
Ni A1 ugfl 7.52 2
A2 pafl 317 2
M1 mg/kg 16,3 157 16,0 2
Mh1 mg/kg
V1 ugll 526 4,92 2
V2 ug/l
V3 ugh
Vh2 ug/! 17,24 17,91 2
Vh3 pgft 653 739 2
Pb Al ug/l 6,89 216,16 2
A2 ugl 85,89 2/86,0 2
M1 mg/kg 275 27,0 297 2
Mh1 mg/kg
V1 ug/l 389 3,92 2
V2 ug/l
V3 ug/l 2,01 362 2
Vh2 elll 10,25 9,48 2
Vh3 yg/l 33,7 347 2
Sb A1 ug/l
A2 ug/l
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43 UITE 61115
APPENDIX
Anaiyte. | Sample Unit 41 42 43 44
Sb M1 ma/kg
Mh1 ugh
V1 pg/l
V2 ug/l
V3 ugft
Vh2 pg/l
Vh3 pgl!
Se Al g/l <10 2
A2 ug/l 33,0 2
M1 mg/kg
\%! el <10 <10 2
\/4 pgll
V3 Velll
Vh2 g/l <25 <25 2
Vh3 ug/! <25 <25 2
Sn M1 mg/kg
S1 pg/l
S2 ugh
Zn Al g/t 30 1]25,6 2]26.2 1
A2 ugll 164 1176 1
M1 mg/kg 81,3 731 791 28514 8179 77.34 1
Mh1 mg/kg
\%! ugll 49 48 1/40.9 50.3 1
V2 pg/l
V3 g/l 166 157 1 100.3  102.1 1
Vh2 pafl 125 124 2
Vh3 g/l o 105 108 2 _
Analyte Sample Unit 45 : 46. 47 48
Al F2 g/l 123 1
F3 ug/l 90 1
As A1 ught <5 2
A2 ug/! 16,7 2
M1 mg/kg
Mh1 mg/kg
V1 ugll <5 <5 2
V2 g/t 233 2,10 2
V3 ug/l 8,88 7,48 2
Vh2 pg/l
Vh3 ug/l
Cd Al g/t 2,95 2
A2 ug/l 14,8 2
M1 mg/kg
Mh1 mg/kg
Vi g/t 075 0,74 2
V2 g/l 44 48 2
V3 pg/! 118 11,9 2
Vh2 pg/l
Vh3 ug/!
Cr Al g/l 8,27 2
A2 pg/l 180 2
M1 mg/kg
Mh1 mg/kg
Vi1 g/l 486 4,36 2
V2 pg/l 125 12,3 2
V3 gl 54,7 56,0 2
Vh2 ug/l
Vh3 ug/l
Cu A1 g/l 6,02 2
A2 pg/l 254 1
M1 mg/kg
Mh1 mg/kg
V1 g/l 2,47 214 2
V2 Hg/! 11,2 11,0 2
V3 pgll 163 160 1
Vh2 ug/t
Vh3 g/t
drw. M1 %
Fe F1 gl 174,3 1177 1178 1
F3 ug/l 152 11154 11161 1
Hg H1 pafl 144 1,60 1
H2 pgh 025 0,21 1
H3 g/l 037 0,29 1
H4 g/l 128 1,36 1
M1 ua/kg
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LUTE 44
APPENDIX B34 18
Analyte | Sample Unit 45 46 47 48

Mn F1 ug/l 63,2 1|68 1163
F3 ug/l <30 1120 1119

Ni A1 ug/t 6,16 2
A2 ug/l 349 2
M1 ma/kg
Mh1 mg/kg
V1 ugi 391 364 2
V2 ua/l 15,1 15,6 2
V3 ug/! 64,8 69,3 2
Vh2 ug/l
Vh3 ug/l

Pb A1 ug/l 6,56 2
A2 ug/l 95,0 2
M1 mg/kg
Mh1 mg/kg
V1 ug/l 3,30 3,33 2
V2 ug/l 759 7,80 2
V3 ug/l 23,3 242 2
Vh2 ug/l
Vh3 ugll

Sb Al ug/l 10,3 2
A2 ugll 53,4 2
M1 mg/kg
Mh1 ug/l
V1 pg/l 3,86 434 2
V2 ug/l 122 121 2
V3 ug/l 17,3 16,7 2
Vh2 ug/l
Vh3 ug/l

Se A1 ug/l <5 2
A2 ug/l 41,6 2
M1 mg/kg
V1 ug/l <5 <5 2
V2 ug/l <5 <5 2
V3 ug/l <5 <5 2
Vh2 pg/l
Vh3 pg/l

Sn M1 mg/kg
S1 ug/l
S2 pg/t

Zn A1 ug/t 27,2 1
A2 ugt 166 il
M1 mg/kg
Mh1 mg/kg
V1 pg/t 50,1 50,1 1
V2 pg/l 43,8 456 1
V3 ug/l 81,1 802 1
Vh2 pg/l

, Vh3 g/l

Analyte Sample Unit | 49 50 ‘ 51 52

Al F2 ug/l 114,0 1 122
F3 ug/l 85.1 1 88,1

As A1 ug/l 1,59 5|<2 2 1.9 2
A2 pg/l 16,4 5|15,33 2 15,0 2
M1 mg/kg 14,0 123 136 2
Mh1 mg/kg
V1 ug/l 0,78 0,68 5|<2 <2 2 1.3 1,4 2
V2 pg/l 279 286 5(2,35 3,57 2
V3 ug/l 6,50 6,26 5
Vh2 ug/l 43 3,0 2
Vh3 ug/! 13,1 12,6 2

Cd A1 pg/l 1,08 2(2,48 2(2,44 2,94 2
A2 ug/l 5,93 2(13,12 2|<10 12,3 2
M1 ma/kg 0482 0640 0617 2 0,720 0,630 0,666 2
Mh1 mg/kg
V1 pa/l 045 0,56 2/0,600 0,595 20,59 056 0,67 0,67 2
V2 pgll 555 6,80 25,07 5,03 2
V3 pgll 4,93 3,00 2
Vh2 pgll 532 520 2
Vh3 _yg/l 16,0 16,4 2

Cr A1 pa/l 5,16 218,01 29,22 8,9 2
A2 pgh 148 21594 2 167 2
M1 mg/kg 592 614 470 2 478 50,8 466 2
Mh1 mg/kg
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45 UITE 64117
APPENDIX
Analyte - |‘Sample Unit 49 50 51 52
Cr V1 pg/l 1,86 3,27 21459 4,62 523 5,30 24,6 4,6 2
V2 pg/l 9,02 6,69 21959 9,63
V3 pg/l 26,5 273 2
Vh2 ug/l 10,6 10,6 2
Vh3 pg/l 71 71 2
Cu A1 pgfl 8,04 216,94 8,26 2|74 2
A2 pg/l 243 2(224,2 249 11249 1
M1 mg/kg 131 122 136 2 113,5 1145 11355 2
Mh1 mg/kg
V1 pg/l 3,52 2(<3 <3 305 2,99 2(2,8 2,9 2
V2 ug/l 10,8 11,6 2]12,59 13,32
V3 pg/l 86,3 112 2
Vh2 ug/l 12,5 11,3 1
Vh3 V]l 163 171 1
drw. M1 % 99,35 99,55
Fe F1 ug/l 204,0 1 174 1
F3 g/l 160,2 1 158 1
Hg H1 ugfl 1,58 1,16 1
H2 pgil 0,017 0,042 1
H3 pgf 0,28 0,27 1
H4 pghl 3,78 1
M1 uglkg 366 310 273 1 3345 336.1 1
Mn F1 pgfl 63,4 1 72,6 1
F3 ug/t 16.6 1 <20 1
Ni A1 uglt 8,81 218,99 10,2 2(11,4 2
A2 pgh 406 2(299,6 316 1]308 1
M1 mg/kg 279 280 287 2 20,7 21,2 211 1
Mh1 mg/kg
V1 ug/l 8,13 565 2(6,32 6,36 696 7,13 2|6,71 7,06 2
V2 pgft 196 214 2(16,41 16,72
V3 pg/l 65,5 59,0 2
Vh2 ugfi 22,5 237 1
Vh3 ug/l 87,5 87,5 1
Pb A1 pgfl 8,63 21571 3,58 2153 2
A2 pg/l 133 280,74 60,6 1(74,6 2
M1 mg/kg 293 296 200 2 220 229 222 2
Mh1 mg/kg
V1 pg/ 542 5,16 2(3,160 3,22 262 2,66 2|34 3,3 2
V2 pg/l 352 3,66 2(964 9,63
V3 pg/l 129 120 2
Vh2 ug/l 9,0 8,1 2
Vh3 ug/l 30,2 229 2
Sb A1 ug/l 9,57 2
A2 ug/l
M1 mg/kg
Mh1 ug/l
V1 ug/l 389 4,04 2
V2 ug/l
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Se A1 ug/l
A2 ug/l
M1 mg/kg
\A ught
V2 ug/
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Sn M1 mg/kg
S1 ug/l
S2 ug/!
Zn A1 el 27,1 11<30 24,5 2|22 1
A2 ug/l 160 11162 169 11153 1
M1 mg/kg 77,7 769 714 1 674 67,7 654 1
Mh1 mg/kg
V1 Veli] 51,8 53,0 1151 51 392 421 2|43 43 1
V2 Vel 41,0 39,6 1147 44
V3 pgfl 76,4 74 1
Vh2 pght 37 37 1
Vh3 pg/l 90 81 2
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LITE 61718 46
APPENDIX
Analyte | Sample |  Unit 53 55 56 4
Al F2 pght 130 11129 11117 1
F3 ug/l 96,1 1,820 1190 1
As A1 ug/l <8 2 1,41 2
A2 ug/l 17,02 2
M1 mgr/kg 134 135 136 2
Mh1 mg/kg
V1 paft <8 <8 2 0,88 0,92 2
V2 ug/t <8 <8 2
V3 ug/l
Vh2 ug/l
Vh3 ug/!
Cd A1 ug/l 2,84 2 2,7 2{0,71 2
A2 e} 12,8 219,09 2
M1 mg/kg 1,31 0926 1,12 2
Mh1 mga/kg
Vi pol 0,885 0,863 2 0,6 0,6 210,31 0,39 2
V2 pg/l 580 5,84 2
V3 ug/l
Vh2 pgl
Vh3 ug/l
Cr Al pg/l 7,42 2 9,2 219,37 2
A2 pg/l 210 2|184,7 2
M1 mg/kg 483 483 502 2
Mh1 mg/kg
V1 ugh 438 373 2 5,6 57 21592 6,19 2
V2 pg/l 104 9,84 2
V3 pgfl
Vh2 pa/t
Vh3 ug/t |
Cu A1 pg/l <5 2 <100 1
A2 pgi 251 1]250 1
M1 mg/kg 124 118 120 1
Mh1 mg/kg
V1 ugll <5 <5 2 <100 1
V2 ug/i 10,5 10,1 2
V3 pg/l
Vh2 pg/l
Vh3 ug/l
drw. M1 % 99,35
Fe F1 ug/l 173 1[169 1
F3 ug/l 153 1/168 1
Hg H1 ug/l 1,50 1,51 1
H2 g/l
H3 uafl
H4 ugfl 315 3,33 1
M1 Jgrkg 234 245 261 1
Mn F1 pg/l 62,5 170 1
F3 ug/l 14,2 1]<30 1
Ni At ug/l 9,23 h 2 8,6 211,45 2
A2 ug/l 325 2]252,53 2
M1 mgrkg 142 141 141 2
Mh1 mg/kg
V1 ugfl 6,32 6,18 2 6,1 6,2 2713 7,88 2
V2 ug/l 16,2 16,0 2
V3 ug/l
Vh2 ug/l
Vh3 ug/i
Pb A1 ug/l 4,33 2 5,1 216,87 2
A2 ugfl 80 2(91,16 2
M1 mg/kg 245 216 200 2
Mh1 mg/kg
V1 ug/l 2,34 2,02 2 2,7 29 2(2,96 2,89 2
V2 Hg/l 6,08 6,09 2
V3 ug/!
Vh2 ug/l
Vh3 ug/l
Sb Al pg/l
A2 ug/l
M1 mg/kg
Mh1 ug/l
A pg/l
V2 ug/l
V3 ug/l
Vh2 ug/l
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47 LITE 64719
APPENDIX
Analyte | Sample Unit Gl 63 54 55 56
Sb Vh3 ug/l
[ Se Al g/
A2 ug/l
M1 mg/kg
V1 ugh
V2 ugh
V3 pg/l
Vh2 ug/l
Vh3 [Velil
Sn M1 mg/kg
S1 ug/l
S2 ug/|
Zn A1 ug/l <100 1 <100 126,00 2
A2 pght 145 11163,7 2
M1 mg/kg 657 589 614 1
Mh1 mg/kg
V1 ug/l <100 <100 1 <100 1156,06 53,41 2
V2 pg/l <100 <100 1
V3 pgf
Vh2 ughl
Vh3 Hg/l _ ; .
Analyte . |-Samiple Unit 57 58 59 60
Al F2 ugh
F3 ugl
As A1 pg/l 1,20 2 1,407
A2 ug/l 14,7 2 14,43
M1 mg/kg 11,25 12,64 2 11,020 11,362 11,080
Mh1 mg/kg
V1 pg/l 0,80 0,90 2 0,888 0,887
V2 Vel 3,2 3,2 2 2,865 2,893
V3 ugll 15,6 14,9 2 6,910 6,824
Vh2 ug/t
Vh3 pg/t
Cd A1 Vell} 2,54 21243 212,531
A2 ug/l 14,7 212,00 212,26
M1 mg/kg 0,760 0,761 2(0,733 0,720 0,679 2|0,619 0,655 0,603
Mh1 mg/kg
V1 g/l 0,60 0,60 2(0,62 0,63 210,533 0,570
V2 pg/ 4,60 4,55 2 3,986 3,945
V3 pg/l 16,0 16,3 2 11,62 11,75
Vh2 yg/l
Vh3 ugll 14,83 15,93 2
Cr A1 pg/l 8,30 28,61 218,295
A2 ugh 178 11168,9 21731
M1 mg/kg 471 48,6 1151,56 53,15 51,48 2(62,29 59,50 61,42
Mh1 mg/kg
V1 uglt 50 4,9 2|5,16 515 2|5,776 5,839
V2 ug/l 11,1 111 2 11,27 11,37
V3 ugfi 58,1 58,2 2 52,28 53,82
Vh2 pg/l
Vh3 pg/l 66,3 67,3 2
Cu A1 ug/ 6,9 27,60 2|<50
A2 ugh 238 1|247,0 22621
M1 mg/kg 123 122 1]125,3 123,0 1215 1|127,2 126,6 1249
Mh1 mg/kg
\%! g/ 27 26 2(320 280 2|<50 <50
V2 gl 131 132 2 <50 <50
V3 pg/l 148 144 1 166,7 165,3
Vh2 g/l
Vh3 ug/l 1714 1654 2
drw. M1 % 99,5 99,34
Fe F1 ug/l 186 1
F3 ug/l 176 1
Hg H1 ugll 1,310 1,304 1
: H2 ugft <0,5 <0,5 1
H3 uglt <0,5 <05 1
H4 ug/l 3,889 3,821 1
M1 pg/kg 388,1 3418 3279 1
Mn F1 ug/l 64 1
F3 ug/l <30 1
Ni A1l pg/i 9,20 2(10,33 2
A2 ug/l 375 2(323,9 2
M1 mg/kg 20,1 23,3 2(21,34 20,06 21,18 2
Mh1 mg/kg



LITE 61/20 48
APPENDIX
Analyte | Sample Unit 57 ; 58 59 60
Ni V1 ugll 6,7 6,7 216,87 6,80 2
V2 ug/l 170 174 2
V3 ugll 679 68,7 2
Vh2 pg/t
Vh3 ug/l 63,0 647 2
Pb A1 ught 5,50 215,38 215,604
A2 pgll 76,0 278,68 278,50
M1 mglkg 26,3 244 22644 26,62 26,08 226,00 2562 2582
Mh1 mg/kg
V1 ugfl 3,30 3,10 2313 320 213,042 2,924
V2 ug/l 730 730 2 7,211 7,384
V3 ug/l 28,6 28,9 2 28,88 30,44
Vh2 ug/l
Vh3 pgli 29,1 31,9 2
Sb A1 ug/l
A2 ug/l
M1 mg/kg
Mh1 pg/l
V1 ug/l
A\ pg/l
V3 pg/i
Vh2 ug/l
Vh3 ug/l
Se A1 ug/l
A2 ug/l
M1 mg/kg
\A ugh
V2 ug/l
V3 ugh
Vh2 ug/l
Vh3 ug/l
Sn M1 mg/kg
S1 yg/t
S2 pght
Zn A1 ugt 27,5 2 <50
A2 ug/l 163 1 167
M1 mg/kg 785 76,2 1 74,83 73,15 7591
Mh1 mg/kg
\Al ug/l 61,1 60,9 2 529 527
V2 ugfi 49,7 499 2 <50 <50
V3 ugft 84,0 800 1 857 853
Vh2 ught
- Vh3 po/t ,
Analyte Sample Unit 61 62 _ 63 64
Al F2 uglt 131 11120
F3 ugh 95,2 1[134
As A1 ugft 21 2 1,07
A2 VeIl 15,0 2 13,1
M1 mg/kg 1,3 M7 115 2
Mh1 mg/kg
V1 pg/l 1,3 1,3 2 1,39 1,09
V2 ug/l
V3 ug/l
Vh2 ug/l 2,5 29 2
Vh3 pg/l 16,6 155 2
Cd A1 pg/l 2,82 2 2,50
A2 ug/l 15,1 2 12,6
M1 mg/kg 0,771 0773 0,764 2
Mh1 mg/kg
VA1 yg/l 0,60 0,62 2 0,54 0,62
V2 ug/l
V3 ua/l
Vh2 ug/l 4.9 4,9 2
Vh3 ug/l 14,9 147 2
Cr A1 ug/l 8,5 2 7,86
A2 ug/l 205 2 179
M1 mg/kg 542 598 56,7 1
Mh1 mg/kg
VA1 ug 5,0 5,1 2 476 4,51
V2 ug/t
V3 ug/l
Vh2 ug/l 7.1 7,6 2
Vh3 ug/l 55,3 57,6 2
Cu A1 ug/l 7,6 2 6,5
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APPENDIX Bti2d
! Analyte |Sample Unit 61 62 63 64
Cu A2 ug/l 264 2 246 1
M1 mg/kg 127 128 126 1
Mh1 mg/kg
VA P/l 3,2 3,3 2 3 4 1
V2 ug/l
V3 ug/l
Vh2 ug/l 154 154 2
Vh3 ug/l 168 173 2
drw. M1 % 99,5
Fe F1 ug/l 170 11171 1(185 1
F3 ug/l 156 1,151 11199 1
Hg H1 ug/l 1,63 1,86 1 122 1,48 5
H2 ug/l 0,069 0,084 5
H3 pg/l
H4 ug/l 3,64 3,49 1
M1 ug/kg 314 341 336 1
Mn F1 ug/l 55 159,7 1168 1
F3 ug/l <15 1[13,9 1116 1
Ni Al pol 9.1 2 8,88 2
A2 ug/l 382 2 299 2
M1 mg/kg
Mh1 mg/kg
V1 ug/l 595 6,13 2
V2 noh
V3 ug/l
Vh2 ug/l 155 157 2
Vh3 ug/l 50,0 4838 2
Pb A1l ug/l 5,0 2 4,90 2
A2 ugh 85,5 2 76,4 2
M1 mg/kg 281 280 266 2
Mh1 mg/kg
V1 ug/l 2,63 272 2
V2 ug/l
V3 ugll
Vh2 ug/l 7.1 7.1 2
Vh3 ug/t 27,8 28,1 2
Sb A1l ug/l
A2 ug/l
M1 mg/kg
Mh1 ug/l
V1 ug/l
V2 {fell}
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Se A1 ug/l
A2 ua/l
M1 mg/kg
V1 ug/t
V2 ug/t
V3 ug/l
Vh2 ug/t
Vh3 ug/l
Sn M1 mg/kg
S1 ug/l 483 484 2
S2 ug/l 298 315 2
Zn A1 ug/t 24 1
A2 pg/! 165 1 156 1
M1 mg/kg 77 81 78 1
Mh1 mg/kg
V1 ug/l 44 44 1 44 47 1
V2 ug/
V3 pg/
Vh2 ug/l
Vh3 ug/l 68 69 1
Analyte | Sample Unit 65 66 67 68
( Al F2 ug/l
F3 ug/l
As A1 ug/l 1,48 4
A2 ug/l 14,3 4
M1 mg/kg 10,1 4
Mh1 mg/kg
V1 ugll 1,02 1,03 4
V2 ug/l 327 321 4
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APPENDIX
Analjte | Sample Unit 65 : 66 67

As V3 pg/ 15,0 14,9 4
Vh2 pgh
Vh3 ug/l

Cd A1l ugll 2,46 4
A2 ug/l 121 4
M1 mg/kg 0,80 4
Mh1 mg/kg
V1 ugll 0,614 0,622 4
V2 ug/l 458 4,53 4
V3 ug/l 136 133 4
Vh2 ug/l
Vh3 ug/l

Cr A1 ug/l 8,41 4
A2 ug/l 169 4
M1 mg/kg 58,9 4
Mh1 mg/kg
V1 ug/l 5,06 5,06 4
V2 gl 11,1 11,3 4
V3 ug/l 67,5 66,1 4
Vh2 ug/l
Vh3 ug/l

Cu A1 ug/l 7,42 4
A2 ug/l 243 4
M1 mg/kg 123 4
Mh1 mg/kg
V1 ug/l 3,00 2,98 4
V2 ug/l 13,3 13,2 4
V3 ugll 150 149 4
Vh2 ug/l
Vh3 ug/l

drw. M1 %

Fe F1 ug/l 168 1(178,8 1 180
F3 ug/l 147 11159,1 1

Hg HA1 ug/l 1,337 1,318 2113
H2 ug/l 0,060 0,060 2
H3 ug/l 0,142 0,141 2
H4 ught
M1 pgkg

Mn F1 ugll 70,5 11723 1 70
F3 ug/l 24,6 1]26,49 3

Ni A1 ugll 9,37 419,5
A2 ug/l 310 4
M1 mg/kg 21,5 4
Mh1 mg/kg
V1 ugll 631 6,29 4|54
V2 ug/l 17,7 17,9 4
V3 ugll 63,4 623 4
Vh2 ug/l
Vh3 ug/l

Pb A1 gl 5,53 4(54
A2 gl 78,1 4
M1 mg/kg 26,2 4
Mh1 mg/kg
\%Z! g/ 321 3,18 4|3
V2 uglht 8,46 825 4
V3 ug/l 309 308 4
Vh2 ugh
Vh3 ug/l

Sb Al g/l 8,77 4
A2 ug/i 50,8 4
M1 mg/kg 0,17 4
Mh1 elll
V1 ug/! 3,99 3,97 4
V2 ug/l 125 127 4
V3 ug/l 223 217 4
Vh2 ug/l
Vh3 ug/l

Se A1 ug/l 3,83 4
A2 ugll 22,8 4
M1 mg/kg 2,1 4
V1 ug/l 1,57 164 4
V2 ugll 6,67 6,94 4
V3 ug/l 848 873 4
Vh2 ug/l
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'Mélyte Sample Unit ‘65 66 67 68
Se Vh3 ug/l
Sn M1 mg/kg 0,48 4
S$1 ug/l 4,84 4,81 4
S2 ugll 294 295 4
Zn A1 pg/l 25,0 4
A2 ug/l 158 4
M1 mg/kg 76 4
Mh1 mg/kg
Al pg/l 46,1 459 4
V2 pall 457 421 4
V3 pg/t 68,8 69,8 4
Vh2 ug/l
| _Vh3 g/
Analyte ‘Sample Unit 69
Al F2 ug/l
F3 ugh
As A1 ug/l
A2 ug/l
M1 mg/kg
Mh1 mg/kg
V1 ug/l
V2 ugll
V3 ug/l
Vh2 ugi
Vh3 gl
Cd A1 ug/l
A2 pg/l
M1 ma’kg
Mh1 mg/kg
V1 ug/l
V2 gl
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Cr A1 ugll
A2 ug/l
M1 mg/kg
Mh1 mg/kg
Al ug/l
V2 ug/l
V3 pg/l
Vh2 ug/l
Vh3 g/
Cu A1 ugh
A2 no/l
M1 mg/kg
Mh1 mg/kg
\Al ug/l
V2 ugh
V3 g/
vh2 ugh
Vh3 ug/!t
drw. M1 %
Fe F1 ug/l
F3 g
Hg H1 ugft
H2 ugfl
H3 ug/
H4 uail
M1 ug/kg
Mn F1 ug/l
F3 ugh
Ni Al pg/t
A2 uglt
M1 mg/kg
Mh1 mg/kg
\Al ug/l
V2 ug/l
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Pb Al ugnt
A2 ug/t
M1 mg/kg
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Analyte | Sample |  Unit 69
Pb Mh1 mg/kg
V1 ugh
V2 pgfi
V3 ug/i
Vh2 ug/l
Vh3 ug/l
Sb Al ug/l
A2 ugll
M1 mg/kg
Mh1 ugt
V1 ugh
V2 uglt
V3 ug/l
Vh2 ugli
Vh3 [Velll
Se A1 ugf 4,03 6
A2 ugi
M1 mg/kg
V1 ugll 1,56 1,55 6
V2 ugll 6,25 6,09 6
V3 ug/l
Vh2 ug/l
Vh3 ug/l
Sn M1 mg/kg
S1 ug/l
S2 pg/l
Zn A1l ug/l
A2 ug/l
M1 mg/kg
Mh1 mg/kg
V1 ug/l
V2 ug/l
V3 ug/l
Vh2 ught
| Vh3 ug/!
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LIOTE 6.2

Liite 6.2. Analyysimenetelmien koodit laboratorioiden ilmoittamissa tuloksissa

Miéiritys Koodi | Menetelmi
Analyte Code Method
Cd, Cr,Cu,Ni, |1 FAAS
Pb, Sb, Zn 5 GAAS
3 ICP-AES
4 ICP-MS
S Muu: Hydridi/ICP-AES
As, Se 1 FAAS
2 GAAS
3 ICP-AES
4 ICP-MS
S Fotometrinen mééritys
6 Muu: Hydridi/ICP-AES
Al Fe, Mn 1 Spektrofotometrinen mittaus
2 Muu:
Hg 1 CV-AAS
2 CV-AES
3 Hapetus 0, — virrassa ja CV-AAS
4 ICP-AES
S Hydridin muodostus
6 ICP-MS
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LIOTE 6.3/5

Men 2: arviointi sisdisen laadunohjauksen X-kortin ja R-/r-%-kortin tulosten avulla

Men 4: arviointi validointitulosten ja sisdisen laadunohjaustulosten avulla

Men 5: arviointi EURACHEM-ohjeen mukaan
Men 6: arviointi EURACHEM-ohjetta soveltaen

Men 1: arviointi sisdisen laadunohjauksen X-kortin tulosten avulla
Men 7: arviointi muun menetelméin mukaan

Kuva 1. Esimerkkeji osallistujien ilmoittamien mittausepédvarmuuksista eri arviointimenetelmilld
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LIITE 7.1 ANALYYSIMENETELMAT
Appendix 7.1 Analytical methods

Maaniyte M1 (Hg):

LITE 7.1/1

Lab | Nédyte- | Happo/happoseos Hajotukseen kiytetty laite ja Mittaus
miiri olosuhteet
2 - HNO, Mikro ICP-AES
7 |- H,SO, + HNO, Vesihaude, 2h, 95°C CV-AAS
10 |- - Mikro CV-AAS
13 |- H,SO4 + kaliumdikro- Autoklaavi, 16h 160°C CV-AAS
maatti
17 - K2Cr207 Mikro CV-AAS
18 |- - - ICP-MS
19 |n.0,5g | HNO; + H,0, + KMnO, |Mikro CV-AAS
20 |- - - Hapetus O, CV-AAS
21 |- H,SO,; + HNO; + Vesihaude, kiehuva CV-AAS
KMI‘IO4
27 |- H,SO4 + HNO; + Mikro CV-AFS
KMHO4
30 |- HNO; Autoklaavi Hydridi/FIAS
33 |- KMnO, + bromi- Lampolevy, 4h, 80-90°C ICP-AES
bromaatti
34 |- Kuningasvesi Vesihaude ICP-AES
36 |- - - Leco-analysaattori
42 |- NaBH,; + HNO; + H,0, |Mikro CV-AAS
49 |- H,S0, + HNO; + Lampokaappi, 3 vrk, 50°C CV-AAS
HCLO,
52 |- HNO; Autoklaavi CV-AAS
53 |- - - CV-AAS
59 |- - -
62 |- HNO, Autoklaavi, 120°C CV-AAS
Hg vedesti:
Lab | Nidyte |Happetin Hajotukseen kiytetty laite ja Laimennos | Mittaus
olosuhteet 7
2 H1-H4 | KMnO, Vesihaude - CV-AAS
5 H1-H2 |- ’ - CV-AAS
7 H1-H3 |- - - CV-AAS
9 Hl, KMnO, + HNO; + Vesihaude . CV-AAS
H3-H4 | H,SO,4 + Kaliumperok-
sidisulfaatti
10 |H4 - = 5x laim. CV-AAS
13 | HI, H4 | HNO; + kaliumdikro- Autoklaavi, 160°C, 2h 4:1 CV-AAS
maatti
14 |H1-H4 | KMnO; Vesihaude, 95°C H4:10xja |CV-AAS
S5x laim.
17 |HI1-H4 |K,Cr,0, - - CV-AAS
19 |HI1-H4 |KMnO, - - CV-AAS
20 |H1-H4 |HNO, Autoklaavi, 1 bar - CV-AAS
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21 |H1, H2 | KMnO,4 + HNO; + Vesihaude, kiehuva - CV-AAS
H,SO,
22 |HI1-H4 |- - - Hapetus O, CV-
AAS
27 |HI1-H4 |KMnO, - - CV-AFS
30 |HI1-H4 |HNO; Autoklaavi 1:2 Hydridi/FIAS
32 |HI-H4 |- - - SFS 1483 CV-AAS
33 |H1-H4 | Bromidi-bromaatti - 4:5 SES 1483 CV-AAS
34 |HI1,H4 |- . - ICP-AES
36 |HI1-H4 |- - - Leco-analysaattori
37 |H1-H2,|KMnO, + HNO; Autoklaavi, 120°C 2x laim. CV-AFS
H4
38 |HI1-H2, | KMnO, + HNO; Autoklaavi, 120°C Hl1: 1:4 CV-AFS
H4 H4: 1:8
42 |H1-H4 |NaBH,, H4: HNO; + H4: Mikro H4: 10525 |CV-AAS
H,0,
48 |H1-H4 |KMnO, + H,0, Lampdkaappi, 95°C 1:2 SFS 1483 CV-AAS
49 |H1-H4 | HNO; Autoklaavi, 95°C, 30 min. H1,H4:1:5 |CV-AAS
53 |HI1,H4 |- - - CV-AAS
59 |HI1-H4 |- . -
62 |H1, H4 | HNO; + dikromaatti Autoklaavi, 120°C CV-AAS
64 |HI1,H2|- - - SES 1483 Hydridi
66 |HI1-H3 CV-AFS
67 |HI CV-AFS
Metallit maaniyte (M1):
Lab | Nédyte- | Happo/happoseos Hajotukseen kiytetty laite ja olo- | Mittaus
maira suhteet
1 n. 0,6g | HNO, Autoklaavi, 30 min, 120 °C ICP-AES
n. 1-2g | HNO;: Mikro ICP-AES
7 n. 0,8- | HNO; Autoklaavi, 120 °C As, Cd, Crja Ni GAAS
1,2¢g Cu, Pb ja Zn FAAS
10 |n.lg 10 mol/l HNO; Mikro As, Cd ja Pb GAAS
Cr, Cu, Nija Zn FAAS
12 |n.0,6 g| HNO; Autoklaavi, 30 min, 120°C GAAS
13 [n.0,5- | A: HNO; 10 ml A: Mirkdpoltto, autoklaavi 160 °C, |As, Cd, Pb, Sb ja Se
g B: Natriumkarbonaatti- |16 h GAAS
boorihapposulate (3:1), | B: Tuhkastus 575 °C, 3 h (Kéytetty |Cr, Cu, Nija Zn ICP-AES
40 ml 6 Mol/l HCL. laim. | Cr, Ni ja Zn médrityksissd)
200 ml
16 |n.0,6g | HNO; Autoklaavi, 30 min, 120 °C GAAS
17 |n.1lg |HNO; Mikro As, Cd, Cr, Pb ja Se
GAAS
Cu, Nija Zn FAAS
18 |n.0,3g | A:-HNO;+ H;O, 6+2ml | A ja B:Mikro ICP-MS
B: HClI+ HNO;+ H,0, |B: Sb ja Sn méérityksessa.
4,5+1,5+2 ml
19 |n.0,6 g| HNO; Autoklaavi, 30 min, 120°C GAAS, Cu, Ni ja Zn ICP-
AES
20 |n. 0,5 g| HNO;+ H,0,, HCI, Mikro ICP-MS
15+1+4,5 ml
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21 |n. HNO;+ H,0,, 5+2 ml | Mikro, 170 °C ICP-AES
0,25g
22 |n.0,5- |7 mol/l HNO; Autoklaavi, 30 min, 120°C, 200 kPa | GAAS, Zn FAAS
0,7g '
25 |n.0,4- |HNO;+ H,0,, 8+2 ml Mikro, 600 W GAAS, Zn FAAS
0,5g
26 |n.0,5g |HNO, Autoklaavi, 120 °C GAAS, Zn FAAS
27 |n.0,5g |HNO, Mikro ICP-AES
29 |n.3 HNO;+ HCI, 7421 ml | Huoneenldmméssd 12 tuntia, 2 h ICP-AES
keitto 1ampdlevylld
30 |- - - As, Sb, Se hydridi
Cd, Pb GAAS
Cr, Cu, Zn FAAS
Ni ICP-AES
34 |n.2g |Kuningasvesi Vesihaude Hydridi, As, Se ICP-AES
36 |n.0,3- |A: HNO;+ HCl+ HF+ A: ldampoélevy n.300 °C GAAS, Zn ICP-AES
0,5g |HLCO B: lampélevy n.90°C
B: HNO3
42 |n.0,5¢g | HNOs+ H,0, Mikro GAAS
43 |n.0,5g |HCI Keittolevy FAAS
49 |n.0,1- |HNO; Autoklaavi, 30 min, 120 °C GAAS, Zn FAAS
lg
52 |n.1,7g | HNO; Autoklaavi GAAS, Cu, Ni, ZnFAAS
53 |- 7 mol HNO; Autoklaavi GAAS, Cu, Zn FAAS
57 |n.0,8g |HNOs;+ H,0O, 1+1 Autoklaavi GAAS, Cr, Cu, Ni FAAS
62 |- - - GAAS, Cr, Cu, Zn FAAS
67 |n. 0,6 |HNO; Autoklaavi, 30 min, 120 °C

Metallit vedestii (happohajotus):

Lab | Happo/happoseos Hajotukseen kiytetty laite ja olo- | Mittaus
suhteet
9 |HNO, Mirkidpoltto, painekattila, n.100°C |FAAS
10 |10 mol/l HNO; - Mikro GAAS, Zn FAAS
12 | 65% HNO, Painekattila, 30 min GAAS
13 | HNO; Mikro, 180°C As, Cd, Cr, Pb, Sb ja SE GAAS
Cu, Ni ja Zn ICP-AES
14 |HNO, Autoklaavi, 120°C GAAS, Zn FAAS
17 |HNO; Mikro GAAS, Cu ja Zn FAAS
19 |HNO; Mikro GAAS, Cr, Cu, Ni ja Zn ICP-MS
20 |HNO;, Autoklaavi, 1 bar ICP-MS
25 |HNO; + H,0, Mikro, 600W GAAS, Zn FAAS
27 |HNO; Mikro ICP-AES, As GAAS
31 |HNO; +H,0, Hiekkahaude, 260°C FAAS
37 |5% HNO, Autoklaavi, 120°C ICP-AES, As, Sb, Se hydridi
40 |HNO, Mikro GAAS, Zn FAAS
41 |- Mikro, miarkidpoltto GAAS, Zn FAAS
42 HNO3 s HzOz Mikro GAAS
50 HNO3 + HzOz Mikro GAAS, Zn FAAS
52 | HNO; Autoklaavi GAAS, Cu, Ni, Zn FAAS
62 |- 3 GAAS, Zn FAAS
66 |- = ICP-MS
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Metallit vedesti (mittaus suoraan):

Lab | Mittaus

1 ICP-AES

2 ICP-AES

3 ICP-AES

4 ICP-AES

5 GAAS

10 | GAAS, Zn: FAAS, mutta A2/Cr, Cu, Ni

16 | GAAS

17 GAAS, Zn: FAAS, mutta A2/Cu, Ni

18 |ICP-MS

19 GAAS, Cr, Cu, Nija Zn ICP-MS

20 |ICP-MS

21 As: A1, V1-V2 Cd: Al, V1-V2 Cr: Al, V1-V2 Cu: A1, V1-V2 Ni: Al, V1-V2 Pb: A1, V1-V2 Sb:
Al,V1-V2 Se: Al, V1-V2 GAAS
As: A2, V3 Cd: A2, V3 Cr: A2, V3 Cu: A2, V3 Ni: A2, V3 Pb: A2, V3 Sb: A2, V3 Se: A2, V3 Zn:
Al, V1-V2 ICP-AES, Zn: A2, V3 FAAS

22 | GAAS, Zn FAAS

23 GAAS, Zn FAAS

25 GAAS, Zn FAAS

26 |GAAS, Zn FAAS

27 | GAAS, Sb, Se, Zn, Cu A2 ja V3 Ni A2 ja V3 ICP-AES

29 |FAAS

32 | ICP-AES

34 | Hydridi, As, Se ICP-AES

35 GAAS, As, Sb, Se Hydridi, Zn, A2/Cr, CuICP-AES

36 | GAAS, Zn ICP-AES

37 |ICP-AES, As, Sb, Se hydridi

38 | As hydridi, Cd GAAS, Zn FAAS

41 GAAS, Zn FAAS

42 | GAAS, A2/Cu, A2, V1/Zn

43 FAAS

49 | GAAS, As hydridi, Zn FAAS

50 | GAAS, Zn FAAS

51 GAAS, A2/Cd, Cu, Nj, Pb, Zn FAAS

52 | GAAS, Zn, A2/Cu, Ni, FAAS

53 GAAS, Zn FAAS

55 | GAAS, Cu, Zn AAS

56 | GAAS, Cu, Zn FAAS

57 GAAS, A2/Cr, Cu, Zn V3/Cu, Zn FAAS

58 | GAAS

62 | GAAS, Zn FAAS

64 | GAAS, Cu, Zn FAAS

66 | ICP-MS

67 | GAAS
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LIITE 7.2 MERKITSEVAT EROT ERI MITTAUSMENETELMILLA SAADUISSA
TULOKSISSA
Appendix 7.2 Differences in the results reported by different analytical methods

Tilastolliseen tarkasteluun otettiin mukaan tapaukset, joissa tulosten lukumédra n oli 2 3. Taulukossa on ilmoitettu
tapaukset, joissa eri menetelmilld saatujen tulosten keskiarvoissa oli merkitsevé ero.

Analyytti Niyte Menetelmi X s n Merkitsevi ero

Analyte Sample Method keskiarvoissa

As, pg/l A2 2. GAAS 15,12 1,442 16 |Menet.2ja3
3. ICP-AES 12,87 0,611 3

As, mg/kg M1 2. GAAS 10,94 2,047 13 |Menet.2ja3
4. ICP-AES 7,572 1,736 4

Cu, mg/kg M1 1. FAAS 124,2 2,963 7 Menet. 1 ja 3,
3. ICP-AES 114,5 10,82 7 Menet. 1 ja 4
4. ICP-MS 112,3 12,54 3

Cu, pg/l V3 1. FAAS 157,8 7,76 4 Menet. 1ja3
3. ICP-AES 139,8 8,483 8

Sb, pg/l Al 2. GAAS 10,03 0,3874 4 Menet. 2 ja 4
4, ICP-MS 8,723 0,1079 3

Se, mg/kg Ml 2. GAAS 1,236 0,3719 3 Menet. 2 ja 4
4. ICP-MS 2,196 0,2598 3

missi, X:tulosaineiston keskiarvo

s:tulosaineiston keskihajonta
n:tilastollisessa tarkastelussa mukana olevien tulosten lukumaira
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7.3 ERIMENETELMILLA SAATUJA TULOKSIA GRAFISESTI ESITETTYNA
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LIOTE 7.4

LIITE 7.4 LABORATORIODIEN TULOKSET HAPOLLA KE_STAV(")IDYISTA JATE-
VESINAYTTEISTA (V2 JAV3) JAHAPPOHAJOTUKSEN JALKEEN MITATUIS-

TAVESINAYTTEISTA (Vh2 JA Vh3)

Appendix7.4 Results of the acidified waste water samples ( V2 and V3) and the digested was-

te water samples (Vh2 and Vh3)

NAYTE As Cd Cr Cu Ni Pb Sb Se Zn
V2jaVh2 | V2 [ Vh2 | V2 | Vh2 | V2 (Vh2 | V2 | Vh2 | V2 | Vh2 | V2 {Vh2 | V2 | Vh2 | V2 | Vh2 | V2 | Vh2
X 325 (3,14 14,85 1499 | 11,2 19,69 | 124 | 142 | 16,5 | 184 | 7.87 | 8,44 | 13,5]| 15,5 | 6,12 | 8,1 42.4 | 46,4
med 324 |1 2951 4,84 | 496 | 11,1 | 10,6 | 12,5 154 | 16,5 | 17,6 | 7,7 8,8 13,81 16,6 | 6,17 | 8,1 429 | 39,5
SD% 18 37 12 7 9.9 20 11 16 8 15 16 15 9 14 18 19 10 23
n 22 6 23 7 24 6 22 6 22 7 23 7 8 2 10 3 23 6
NAYTE As Cd Cr Cu Ni Pb Sb Se Zn
V3jaVh3 | V3 | Vh3 | V3 | Vh3 | V3 | Vh3 | V3 | Vh3 | V3 [ Vh3 | V3 | Vh3 | V3 | Vh3 | V3 | Vh3 | V3 | Vh3
X 12,6 | 154 | 13,4 | 14,7 | 61,2 | 70,4 | 147,2|165,2| 59,4 67 288 | 31,4 ) 21,1 {305 717 | 237 | 76,9 | 90,5
med 1291 148 | 134 | 14,8 | 58,1 71 147,1| 170 | 58,7 | 65,3 | 28,8 | 32,4 | 22,3 | 328 | 8,61 | 2,36 | 76 89,2
SD% 22 14 14 10 18 12 ) 9 11 20 12 12 19 16 52 33 8 18
n 16 9 21 10 23 10 22 10 20 10 21 10 9 2 9 4 23 10
Niyte V2 ja Vh2 Niyte V3 ja Vh3 Niyte V3 ja Vh3
20 40 g5
18 - # Ni 35 - J a0 | — == /Q,Zn___. =
16 < { 30 _esp/ePb N 1
14 /0{;—* /
25 80 - .
12 ™ / 75 / e
< 10 - S 20 - E £
> Cr A > 70 _e/fr N
8| — «36Pb 16 f— - )
65 =
6 10 -
1 /Cd / 60 .;_/
/‘AS 5 55 e
2 ¢ Se
0 / i - ; O T T T T T T T 50 ’ T T T T T T T T
0 5 10 - o0 0 5 10 15 20 25 30 35 40 50 55 60 65 70 75 80 85 90 95
v V3 V3 J
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LIITE 7.5 MAANAYTTEEN M1 TULOSTEN VERTAILU IDMS-
MENETELMALLA SAATUIHIN TULOKSIIN

HNO3-poltto M1
mg/kg mg/kg mg/kg mglkg npg/kg mglkg mg/kg mg/kg
As Cd Cr Cu Hg Ni Pb Zn

n 24 24 24 25 20 22 25 24
Rob-mean 10,6 0,75 55 118 287 19,9 264 739
Mean 10,3 0,74 55 117 284 20 26,2 734
Med 10,8 0,73 54 120 286 19,8 26 745
IDMS 9,8 0,78 53 120 274 20,7 25,6 74,3

Aqua regia+HF-poltto Mh1

As Cd Cr Cu Ni Pb Zn

n 1 3 4 3 4 3 4
Rob-mean 8 077 702 115 293 303 825
Mean 8 077 702 115 294 314 825
Med 8 079 699 115 281 30 818

IDMS 10,2 0,781 786 121 243 36,2 728
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LIITE 8. VERTAILUARVON MAARITTAMINEN JA SEN
MITTAUSEPAVARMUUS
Appendix8. Evaluation of the assigned values

Analyytti Niyte Vertailuarvo | Vertailuarvon Vertailuarvon mit-
Analyte Sample | Assigned value | madrittiminen tausepivarmuus,
Evaluation of the U%
assigned values Uncertainty of the as-
signed value, U %
As Al 1,5 pg/l Laskettu pitoisuus -
A2 15 pg/l Laskettu pitoisuus -
M1 9,8 mg/kg IDMS-menetelmé 11,6
Mh1 10,2 mg/kg IDMS-menetelmad -
V1 1,06 pg/l Robusti-X 11,7
V2 3,25 pg/l Robusti-X 9,3
V3 12,95 pg/l Mediaani 17,3
Vh2 3,14 ng/l Robusti-X 42,5
Vh3 15,5 pg/l Robusti-X 11,8
Cd Al 2,5 ug/l Laskettu pitoisuus -
A2 12,5 ug/l Robusti-X -
M1 0,78 mg/kg IDMS-menetelmé 5,5
Mhl 0,787 mg/kg IDMS-menetelma 31,8
Vi 0,63 ng/l Robusti-X 3,3
V2 4,85 pg/l Robusti-X 5,8
V3 13,3 pg/l Robusti-X 8,0
Vh2 5,12 ng/l Robusti-X 9,0
Vh3 14,9 ug/l Robusti-X 6,8
Cr Al 8,5 ug/l Laskettu pitoisuus -
A2 175 pg/i Laskettu pitoisuus -
Ml 53 mg/kg IDMS-menetelmi 6,8
Mhl 78,6 mg/kg IDMS-menetelmi 29,9
Vi 5,04 g/l Robusti-X 3,3
V2 11,1 g/l Robusti-X 4.0
V3 59,2 ug/l Robusti-X 8,5
Vh2 9,42 ug/l Robusti-X 26,5
Vh3 69,4 ng/l Robusti-X 15,0
Cu Al 7,5 g/l Laskettu pitoisuus -
A2 250 pg/l Laskettu pitoisuus -
M1 120 mg/kg IDMS-menetelmé 4,1
Mhl 121 mg/kg IDMS-menetelmi 7,6
Vi 3 pg/l Robusti-X 49
V2 12,3 ug/l Robusti-X 6,5
V3 147 pg/l Robusti-X 4.9
Vh2 14 ng/l Robusti-X 18,9
Vh3 166 ng/l Robusti-X 4,6
Hg Hl 1,44 pg/l Mediaani -
H2 0,064 ng/l Mediaani 44,7
H3 0,17 ng/l Mediaani 24,9
H4 3,65 ng/l Mediaani 7,9
M1 274 ug/kg IDMS-menetelmi 7,8
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Analyytti Niyte Vertailuarvo Vertailuarvon Vertailuarvon mittaus-
Analyte Sample Assigned value | méddrittaminen epivarmuus,
Evaluation of the U %
assigned values Uncertainty of the as-
signed value, U %
Ni Al 9,5 pg/l Laskettu pitoisuus -
A2 325 pg/l Laskettu pitoisuus -
M1 20,7 mg/kg IDMS-menetelmé 6,9
Mhl 24,3 mg/kg IDMS-menetelmi 45,6
V1 6,29 g/l Robusti-X 4,2
V2 16,5 pg/l Robusti-X 4.3
V3 59,4 pg/l Robusti-X 5,6
Vh2 18 pg/l Robusti-X 14,8
Vh3 66,3 g/l Robusti-X 18,8
Pb Al 5,5 ug/l Laskettu pitoisuus -
A2 80 nug/l Laskettu pitoisuus -
M1 25,6 mg/kg IDMS-menetelmd 6,3
Mhl 36,2 mg/kg IDMS-menetelma 19,8
\2! 3,13 ug/l Robusti-X 3,3
\Z 7,79 pg/t Robusti-X 84
V3 27,9 ng/l Robusti-X 6,7
Vh2 8,76 ug/l Robusti-X 194
Vh3 31,5 pg/l Robusti-X 9,0
Sb Al 9 ng/l Laskettu pitoisuus -
A2 54 pgll Robusti-X -
Ml 5,69 mg/kg Robusti-X 42,5
Mhl Robusti X -
V1 4,16 ug/l Robust-X 3,6
V2 13,4 pg/l Robust-X 39,3
V3 22,3 pg/l Mediaani 223
Vh2 Robust-X -
Vh3 Robust-X -
Se Al 4 pngl/l Laskettu pitoisuus -
A2 25 ug/l Laskettu pitoisuus -
M1 2,05 mg/kg Robusti-X 28,9
V1 1,53 pg/l Robusti-X 4,2
V2 6,17 pg/l Robusti-X 21,7
V3 Robusti-X -
Vh2 Robusti-X -
Vh3 Robusti-X -

LIOTE 8/2
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Analyytti Niyte Vertailuarvo Vertailuarvon Vertailuarvon mittaus-
Analyte Sample Assigned value | médrittiminen epivarmuus,
Evaluation of the
assigned values Uncertainty of the as-
signed value, U %
Zn Al 25 ug/l Laskettu pitoisuus -
A2 160 pg/i Laskettu pitoisuus -
Ml 74,4 mg/kg IDMS-menetelmad 3,7
Mh1l 72,9 mg/kg IDMS-menetelmé 22,1
\2! 48,3 ng/i Robusti-X 3,4
V2 42,5 pg/l Robusti-X 4.4
V3 78 png/l Robusti-X 5,0
Vh2 47,4 pg/l Robusti-X 25,0
Vh3 89,4 ng/l Robusti-X 17,0
Sn Ml 1,64 mg/kg Robusti-X -
S1 4,44 ng/l Robusti-X -
S2 30 pg/l Robust-X 3,2
Al F2 125 pg/l Laskettu pitoisuus -
F3 90,8 ug/l Robust-X 6,5
Fe Fl 175 pg/l Laskettu pitoisuus -
F3 159 pg/l Robust-X 2,0
Mn Fl 65 g/l Laskettu pitoisuus -
F3 19,1 ug/l Robust-X 8,5
Mittausepavarmuus on laskettu robusti-keskihajonnan avulla:
U= 2(1,23(s100/Vp, missd, s;op = robustikeskihajonta, p = tulosten lukum#ari

(95 % merkitsevyystaso) .
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LIITE 9. TULOKSISSA ESIINTYVIA KASITTEITA
Appendix 9. Terms in the result tables

Laboratoriokohtaiset tulokset ja yhteenveto (Liite 9 ja Liite 11):

Analyte
Unit
Sample
z-Graphics
z-value

Outl test OK

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

Mean

R-mean

RSD

SD

SD%

Passed
Missing

Num of labs

Analyytti (mé#éritys)
Yksikko ’
Néytekoodi
z-arvo — graafinen tulostus
z-arvon laskeminen
z=(x, - X)/s, misséd
x. = yksittdisen laboratorion tulos
X = vertailuarvo (the assigned value)
s = kokonaiskeskihajonnan tavoitearvo (smgel).
Yes — tulos el ole harha-arvo, tai merkinti testistd, minki mukaan tulos on harha-
arvo (C= Cochran, H = Hampel, G = Grubbs) )
Vertailuarvo
Kokonaiskeskihajonnan tavoitearvo (95 % merkitsevyystaso)
Osallistujan raportoima tulos (tai rinnakkaistulosten keskiarvo)
Mediaani
Keskiarvo
Robust-keskiarvo
Robust-keskihajonta
Keskihajonta
Keskihajonta, %
Tilastokasittelyssa olleiden tulosten lukumésra
Esim. <DL
Osallistujien kokonaisméaara

Yhteenveto z-arvoista (Liite 11);

A - hyviksytty (2 <z<2)

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)

Robusti-statistiikka vertailuarvon laskemiseksi (Liite 9)

Robusti-keskiarvon laskeminen ja keskihajonnan laskeminen:
Suuruusjarjestyksessd olevista tuloksista (x,, x,, X, ...xp) lasketaan ensimmaiset robustikeskiarvo ja—keskihajonta

x*jas*

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

Keskiarvo x* lasketaan uudelleen kiyttiden keskihajonnan s* sijastaarvoa® = 1, 5s* :
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Jokaiselle tulokselle x; (i =1, 2, ....,p) lasketaan uusi arvo:
{ x*¥*-0, josxi<x* -0
Xi* = { x*¥+0, josxi>x* +o
{ xi muutoin
Uudet keskiarvo ja —keskihajonta x* ja s* lasketaan seuraavasti:

x = Zx,.‘ I p
s =1134) Y (" =X ((p-1)

Keskiarvoa ja —keskihajontaa x* ja s* voidaan muuntaa niin kauan, kunnes esim. kolmas merkitse-
v4 numero el endd muutu keskiarvossa ja —keskihajonnassa.
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LITE

APPENDIX 184 1
LIITE 10. LABORATORIOKOHTAISET TULOKSET
Appendix 10. Results of each participant
Analyte Unit | Sample z-Graphics Z-value|Outl | Assig- | 2* | Lab's Md. Mean SD | SD%||Pas- | Qutt.| Mis- | Num
32 1 0 +1 +2 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD%| led labs
Laboratory 1 : _
As molkg M1 pum— 1,105 | yes|9.8 25 18,447 10,8 10,28 2,236 |21,7 |22 |1 |1 24
Cd mg/kg M — 20,470 | yes|0,78 |20 |0,7433 |0,725 |0,7423 [0,1167 15,7 [|27 |3 |0 |23
Cr mg/kg N b 0.092 | yes |53 20 |53,49 |538  |5512 |7.481 13523 |1 10 |24
Cu mg/kg M i 0,023 | yes 120 15 120,2 120 T17.4 11019 |87 [|25 |0 |0 |25
NI mg/kg M — 1,486 | yes|20,7 |20 23,78 19,8  |19,099 [3589 [17.9]22 0 |0 |22
Pb mg/kg M = 0,320 | yes|25.6 |20 |24,78 |26,556 26,2 |3.260 |124 24 |10 |25
Sb ma/kg YE : 5,69 2 635 6,171 |3,143 |509 |6 |0 |5 |11
Zn mg/kg M —— 2,152 | yes 74,4 |15 62,89 |74.47 73,36 6544 8.0 122 [2 10 |24
Laboratory 2 !
As ool A7 ,- 75 20 <10 [1.409 1,458 10,2682 [18,3 22 [0 [0 |31
ug/l A2 e— -2,489 | yes|[15 15 122 [1465 (14,72 (1434 (97 |26 |0 |1 |27
mg/kg M1 ST -3,986 | yes|9,8 25 (4,917 |108 [10,20 (2236 [21,7]|22 |1 |1 24
g/t V1 ! 1,06 |25 |<10 1,045 [1,051 |0,2702 (25,7 (|20 |0 |10 |30
ugh V2 : 325 (20 |<10 324 |3254 |0,5941 (18,2([17 [0 |5 |22
g V3 - 0,360 |yes|1295 |30 (13,65 (1295 (1265 (2833 [224 (12 (3 |1 16
Td gl Al = 0,320 | yes|2.5 15 (2,56 2,52  |2.066 |0,1935 [7,5 (|36 |2 |1 38
ug/l A2 - 0,320 |yes[125 (10 [127 |1255 [1265 (1,036 (82 |30 |2 |3 |35
mgrkg M1 — -1,239 | yes|0,78 |20 |0,6833 |0,725 |0,7423 |0,1167 (157 |21 [3 [0 |24
ug/l V1 i} -1,508 | yes|0,63 |20 |0535 |063 |0,6202 |0,05792(92 |[30 [3 |4 |37
g/l V2 — -0876 | yes(4,85 (20 (4425 (4,84 (4,852 (05877 (121 (21 (1 (1 |23
g/l V3 - 0489 |vyes|[133 |20 (1265 |13,37 13,38 |19 14218 [1 |2 |21
Cr g Al — 0,471 | yes |85 15 (88 835 |8,446 |0,5615 |66 [|36 |2 |0 |38
ug/l A2 - 0343 | yes|[175 10 |178 170 1716 (1428 (83 |[[35 |1 |0 |36
mg/kg M1 — 0,547 | yes|53 2 (559 |5838 |55,12 (7481 |135(23 |1 |0 |2
g/t V1 { 0089 (yes (504 (20 (4,995 (509 (5082 (05167 (101 ((32 (3 (1 (36
g/l V2 - 0,310 | yes[11,1 |25 [1067 |11, 1,19 1,907 |99 (|23 [1 |0 |24
ug/l V3 - 0242 |yes|59,2 |30 |61,35 (57,52 (59,53 (1333 (223|121 |1 |1 |23
Cu ugh A — 0,711 | yes|7,5 B (7.1 7 7,186 [0,6341 188 (128 |3 |5 [36
ugfi A2 =i 0,496 | yes|250 10 |2438 |249 2474 (1011 |41 (|36 |1 |0 |37
mg/kg M1 —{ 0,630 | yes{120 15 (1143 [120 1174 (10,19 (87 (|25 (0 [0 |25
g/l V1 ——— 3,583 | yes |3 20 (1,925 |29 2901 (04821 (16623 |2 |9 |34
g/l V2 N -1,187 | yes|123 |20 |1084 |125 |1242 (1,348 (10819 |1 |2 |22
pg/l V3 - 0,612 | yes|147 15 |140,3 |147,1 (1472 [11,4 |76 |21 |1 |0 |22
arw. % M7 = 0402 | yes[995 |05 (99,4 [99,6  |99,46 |0.2953 |03 |23 [0 [0 |23
Ag an =6 — 1216 | yes[1.44 |20 (1,616 |1.44  |1,398 [0,2002 [14.3 (126 12 |2 |30
gl H2 ; 7,396 | yes|0,064 |30 (0,135 (0,062 |0,07320|0,04542(61,9 |12 |2 |6 |20
g/t H3 . 1,647 | yes|017 |25 (0,205 |07 |0,209 |0.1154 |55.1 (|14 |0 |5 |19
ugh H4 ) 0.066 | yes|3,65 |25 [368 (365 (3,579 (06629 |185(23 |2 o |25
ug/kg M1 : 274 20 (<02 2855 |284 4589 |16,1([19 |0 |1 20
NI Tioht AT = 70,281 | yes 95 15 193 9.3 9334 |0,8858 |9,5 ||33 |3 |1 |37
g/t A2 4 -0,166 | yes 325 10 (3223 (3165 320 2144 (67 |32 [3 |0 |35
mg/kg M1 - 0,387 |vyes|207 |20 [199 [198 [19,99 (3589 (17922 |0 |0 |22
ug/l V1 . 0421 |vyes|629 |20 [6555 (632 6277 (06538 104 |[30 [2 |3 |35
ug/l V2 o 0576 |vyes|165 |20 [1745 (1645 (1648 [1,305 (7.9 |21 [1 |o |22
g/t v3 i 0,295 | yes|594 (20 |57.65 [587 |59,36 (6473 (10918 [1 |1 |20
Pb o Al — —13,091 | yes |55 20 7.2 55 5594 0,806 144 (|35 |1 [3 |9
ug/l A2 o 0,567 | yes |80 15 (834 [79,08 (80,17 6,864 (86 |[32 |1 |2 |35
mg/kg M1 — -1628 | yes|256 |20 |2143 (2655 26,2 (3269 (12424 [1 [0 |25
g/l \Z e 8,051 C (313 |20 |565 (3,1 3058 (03389 [11,0(|20 |3 |4 |36
g/ v2 o 3,286 C (779 |20 [1035 |77 7.873 (1,295 [164 |19 [2 |2 |23
g/ V3 " 0,107 |vyes|279 |20 |282 [2884 28,82 (3518 [122[17 |2 |2 |21
5o figh Al pn 12,367 | YS9 20 (11,13 |89 9,384 |0,0248 |99 |[11 |0 |1 12
ugh A2 - 0518 | yes |54 15 |56,1 534 |5397 (3875 |72 [[11 |0 o |1
mg/kg M1 : 5,69 <5 6,35 |6,171 (3143 (5096 |0 |5 |11
ugh % e (2673 | yes (4,16 (25 (555 (409 (437 |06726 (1539 [0 |2 |11
pg/l V2 e 1,045 | yes|134 |20 (148 |138 [1348 (1202 (96 |7 |o |1 |8
g/t V3 - 0,344 | yes|223 |30 (2345 (223 [21,1 |4045 (1917 |1 |1 9
Se ugh Al ; 3 20| <10 383  |4.068 (04822 |11.8(9 |0 |5 |14
g/ A2 — 41,173 | yes |25 15 |228 |2305 |[2342 |1,829 |78 [[10 |2 |1 13
mg/kg M1 ! 2,05 25 (<10 2,1 1,926 |06913 |358 (|9 (0 |2 1
ug/ V1 : 1,53 <10 1,58 (1,581 (02171 [13,7||7 |0 |6 |13
g/l V2 ‘ 6,17 <10 617 |6,118 1089 (17815 [1 |4 |10

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

SYKE - Interlaboratory comparison test 5/2003
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APPENDIX
Analyte Unit Sample z-Graphics Z-value|Outl | Assig- | 2* | Lab's Md. Mean SD |SD% P:%- Oull.| Mis- | Num
test | ned |[Tar resuit S fai- | sin of
s I B ok | value |SD% od | 2 tabs
ug/ V3 y <10 8605 [7,168 [3,754 [52,3[[3 [0 [6 9
Laboratory - 2 _ :
Sn mg/kg M1 : 1,64 <10 1.8 1,774 10,6419 |36,1 |13 |0 |2 5
pg/l S1 : H 4,44 <5 4,81 4436 |0,5748 (12914 (1 |0 5
pg/l S2 ! yes |30 25,69 29,8 29,78 1,769 (59 |5 [0 |0 5
Zn ughl At [e— 1013 | yes |25 15 26,9 26,2 25,86 |2,494 9.6 |1 |2 |5 38
pg/l A2 — 1,438 | yes|160 10 [171,5 163 161,8 (8,113 |5 3 (2 |0 36
mg/kg M1 - 0,275 | yes |74,4 15 |72,87 74,47 |7336 |6,544 (8,9 (|22 |2 |0 24
ugh V1 - 0,621 yes |48.3 15 [50,55 |48,3 4829 4,66 96 |[33 (2 [2 37
pg/l V2 o 0,377 | yes 42,5 15 (43,7 429 4244 (4,419 (104 (|21 |0 |2 23
pgh V3 o 0,581 yes |78 15 (81,4 76 76,88 |64 83 |20 |3 |0 23
Laboratory 3. :
cd ugh A2 ; 12.5 10 [<24 12,55 1266 1,036 8,2 (130 |2 |3 35
ug/l V3 : 13,3 20 |<24 13,37 (1338 1,9 142118 [1 |2 21
Cr pall A2 u— 1,371 | yes|175 10 |163 170 1716 14,28 |83 |[a5 |1 |0 36
pa/l V3 - 0,360 | yes|59,2 30 |56 57,52 59,53 (13,33 (223 (|21 |1 1 23
Cu uoht A2 — 1,360 | yes |250 10 233 249 2474 10,11 |41 |36 |1 |0 37
pgh V3 — 0,680 | yes [147 15 [139,5 |1471 (1472 [11,94 |76 (|21 |1 |0 22
Ni Holl A2 — 0,023 | yes |325 10 [310 316,5 |320 21,44 6,7 |32 |3 |0 35
pgit V3 e 0,774 | yes |59,4 20 |<58 58,7 59,36 6,473 [10,9([18 |1 1 20
Pb poll A2 ' 80 15 <319 79,08 |80,17 |6,864 |8.6 (32 |1 |2 35
pall V3 : 27.9 20 |<319 |28,84 2882 (3,518 [122([17 |2 |2 21
Zn noll A2 — 0,750 | yes 160 10 154 163 161.8 (8,113 |5 34 2 |0 |3 |
pg/l V3 w— -1,880 | yes|78 15 |67 76 76,88 (6,4 83 [|[20 [3 |0 23
Laboratory 4 . R g ; : ;
Cd ugll AT — 1,067 | yes |25 15 (2,3 2,52 2566 0,935 |7.5 |36 |2 |1 30
pg/l % : 0,63 20 |1 0,63 0,6292 |0,05792/9,2 |[30 |3 |4 37
Cr pall AT — ©0.784 | yes |86 15 |8 8,35 8,446 |0.5615 |6,6 |36 |2 |0 38
pall %! - 0,675 H |504 20 |47 5,09 5082 10,5167 [10,1][32 [3 |1 36
Cu pall AT — -2.667 R 175 15 (6 Tl 7.166 |0.6341 (8,8 |[28 |3 |5 36 |
pg/l %! : 3 20 |<4 29 2,901 |0,4821 16623 [2 |9 34
Ni pall AT : 95 15 |<8 9.3 9,334 10,8858 |95 [[33 [3 |1 37
pg/l V1 ! 6,29 20 |<8 6,32 6,277 10,6538 |10,4|[30 (2 |3 35
“Pb poll Al ' 55 20 [<i15 55 5594 [0,806 |14.4([35 |1 |3 39
g/l \%! : 3,13 20 |<15 3,1 3,058 |0,3389 [11,0][29 (3 |4 36
Zn woll Al — -0,480 H |2 15 24,1 26,2 25,86 (2,494 |9.6 [[31 |2 |5 38
ygll %! — -1,021 H |48.3 15 |44,6 48,3 48,29 |4,66 96 |38 |2 |2 37
Laboratory 5 2 :
As pgh Al — 0,667 | yes|15 20 (1.4 1,400 1,458 10,2682 ;18322 |0 |9 31
pg/l \%! - 0,679 | yes|1,06 25 (1,15 1,045 (1,061 [0,2702 (25720 |0 |10 |30
pg/t V2 [— 1692 | yes|3,25 20 (3,8 3,24 3254 10,5941 (18,2 (|17 [0 |5 22
Cd pall Al — 0,587 | yes |25 15 2,61 2552 2,566 0,935 |7.5 |36 12 |1 39
pg/i \%! o 0476 | yes|0,63 20 (0,66 0,63 06292 |0,05792(9,2 |[30 (3 |4 37
pg/l V2 I 1,010 | yes |4,85 20 |5,34 4,84 4852 |0,5877 (121 |21 |1 1 23
Cr Holt Al - 0,314 | yes |85 15 (8.3 8,35 8,446 |0,5615 6,6 ||36 |2 |0 38
pon V1 m—— 41,369 | yes |5,04 20 |4,35 5,09 5082 [0,5167 |10,1([32 (3 |1 36
pall V2 ; 0,072 | yes|11.1 25 |11 11,1 1,19 (1,907 (9,9 [|23 |1 |0 24
Hg ugll Hi b 0,104 | yes | 1.44 20 (1,455 |1,44 1,398 10,2002 (14,3126 (2 (2 30
pg/l H2 5 3333 | yes|0,064 (30 |0,096 [0,062 |0,07329|0,04542(61,9 (12 |2 |6 20
Ni pall Al - 0,281 | yes|9.6 15 (9,3 9,3 9,334 10,8858 |95 (|33 [3 |1 37
g/l \% - 0,382 | yes|6,29 20 |6.05 6.32 6,277 |0,6538 (104 (30 [2 |3 35
pg/l V2 ¥ 0,091 yes | 16,5 20 |16,65 |[16,45 (16,48 (1,305 |79 |21 |1 |0 22
Pb uahl Al = 0,182 | yes 5,6 20 |56 55 5594 |0.806 (14,4 (|35 |1 |3 39
pgll \% - 0,256 | yes|3,13 20 |3,05 3.1 3,058 |0,3389 [11,0(/29 (3 |4 36
ugll V2 - 0,372 | yes|7.79 20 |75 7.7 7873 1,295 |[164 (19 |2 |2 23
Laboratory 6 ! e
Al uall F2 — 1,653 | yes 125 15 |140,5 |124 1236 |9,678 |8 7 (1|0 18
g/l F3 e ||2,452 | yes 90,8 15 |107,5 [89.1 92,3 14,71 |159|/16 |0 [0 16
Fe nghi Fi s || 2,614 | y€S 175 10 [197,0 |179 180,6 |9,595 (5,3 |35 |1 ) 36
pglt F3 s 1,845 | yes|159 15 |181,0 |158 160,7 (10,37 6,5 |34 |1 |0 35
Mn uah F1 —_— 21,600 | yes|65 10 [59,8 65 6541 4,201 |64 |24 |2 |1 27
pg/l F3 | 1,047 | yes[19,1 20 |21, 18,9 19 3,341 [175][20 |1 |6 27

Qutlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampe!, M - manual
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APPENDIX 194 8
Analyte Unit Sample z-Graphics Z-value| Outl | Assig- | 2* Lab'T Md. Mean SD | SD%||Pas- ?ulf, Mis- | Num
test | ned |Tar result sed | fai- | sing| of
il S B OK | value SD‘% . led ° labs
Laboratory 7
As mglkg | M1 — 0,547 | yes 9.8 25 19137 [108 [10,00 (2,236 (21722 |1 |1 |%
Cd mg/kg M1 — 1,235 | yes|0,78 |20 |0,6837 |0,725 |0,7423 [0,1167 |15,7 [|27 |3 |0 |24
Cr molkg M1 — 7,755 | yes 53 20 62,3 |538 |55,12 |7,481 [135 |23 [1 |0 |24
Cu mg/kg [YE = 0.852 | yes|120 15 |127,7 |120 117,64 10,19 |87 |[25 |0 |0 |25 |
drw. A Y = 0,402 | yes 99,5 |05 |99,4  |99,5  |99,46 |0,2953 |03 ||23 |0 |0 |23
Hg uoll Hi s 0,799 | yes|1.44 |20 |1,555 |1,44 1,398 |0,2002 |43 |26 |2 |2 |30
pgh H3 — 15,410 | yes 0,17 |25 |0,4975 |0,17  |0,209 |0,1154 |55 ([14 |0 |5 |19
ug/kg M1 - 0,693 | yes|274 20 [293 2855 |284 4589 (161119 |0 [1 |20
Ni malkg M1 — 7,014 | yes|20,7 |20 |22,8 |19,8 19,99 3,589 [17,9 |22 |0 |0 |22
Pb ma/kg M E— 1,914 | yes |25.6 |20 |20.7  |26,56 |26.2  [3,269 |12,4 (24 |1 |0 |25
Zn mo/kg M1 - 0,251 | yes | 74,4 15 (73 74,47 |73,36 6,548 |89 |22 |2 |0 |24
Laboratory 8 - e
Al I ] — 0,855 T yes|125 15 133 124 123,6 9,878 18 7 1 |0 |18
g/t F3 R 1,145 | yes |90,8 15 |986 |89, 923 |1471 |159|[16 [0 |0 |16
Fe uglh F ¥ 0,114 | yes|175 10 176 179 180,6 |9,595 |53 |35 |1 |0 |36
g/t F3 H 0,084 | yes|159 15 |158 158 160,7 [10,37 |65 (|34 (1 |0 |35
Mn nahl F1 — 0,523 | yes |65 10 66,7 |65 6541 |4,201 |64 |[24 |2 |1 |27
pg/l F3 - 0,628 | yes|19,1 20 |203 |18,9 19 3,341 |175]|20 [1 |8 |27
. Laboratory 9. : : .
Cd woll A2 : 125 10 <15 1255 12,65 ]1.036 182 |30 2 |3
g/l V3 : 133 |20 (<15 13,37 (13,38 (1,9 14,2(18 |1 |2 |21
Cr pol | A2 —— 4,686 | yes|175 10 |134 170 1716 14,28 |83 |35 |1 |0 |36
pg/l V3 ! 502 (30 |<70 57,52 59,53 [13,33 |223|]21 [1 [1 |23
Tu g A2 p— 0,400 | yes|250 10 |245 249 247,4 |10,11 |41 |36 |1 |0 |37
g/l V3 i 1,315 | yes|147 15 |1615 [147,1 |1472 [11,14 |76 |21 [1 |0 |22
Hg poll R — 0.799 | yes|1,44 20 | 1,555 |1.44 1398 |0,2002 (14,3 (|26 |2 |2 |30
ug/t H3 - 0682 |yes|0,17 |25 |0,1845 |0,17  |0,209 |0,1154 |55,1 (|14 [0 [5 |19
pg/i Ha — 0822 |yes|365 |25 [3,275 (365 |3,579 |06629 |185/23 |2 |O |25
Ni poll A2 — 0,492 | yes |325 10 |317 316,56 |320 2144 [6,7 ||32 [3 |0 5
pg/l V3 : 594 |20 |[<80 58,7 59,36 |6,473 10,9 (/18 |1 1 |20
I~ Pb poll A2 : 80 15 |<160 |79,08 80,17 6,864 18,6 (|32 |1 |2 |35
g/l V3 ! 279 |20 |[<150 |28,84 |28,82 (3518 [122[[17 |2 |2 |2
Zn v/l A2 } 4,500 H [160 10 |196 163 161,8 8,114 |6 ||34 |2 |0 |36
pg/t V3 e 1,795 | yes|78 15 [885 |76 176,88 |6,4 83 |[20 [3 |0 |23
:Laboratory 10 : ; ; ]
Al ught F2 — 1387 | yes|126 B (112 124 1236 (0,878 |8 7 |1 0 |18
pg/l F3 i 1,542 | yes 90,8 15 803 |89, 923 |1471 [159]|[16 |0 |0 |16
As Holl Al ; 15 20 |<5 1409 |1,458 |0,2682 |18,3|122 |0 |9 |3
pg/l A2 E 3022 | yes|15 15 (184  |14,65 |14,72 |1,434 |97 |[26 [0 |1 |27
mg/kg | Mh1 ! yes [10,2 8,043 (8,04 (8,043 [0,06506(0,8 |1 o |0 |1
g/l % : 1,06 |25 (<5 1,045 [1,061 [0,2702 |257 (|20 |0 |10 |30
gh V2 : 325 (20 [<5 3,24 |3,254 |[0,5941 (18,2([17 [0 [5 |22
pg/t Vh3 : 155 |30 (<25 14,8 1546 (2,223 (1437 |0 |2 |9
Cd polt Al - 0,160 | yes [2.5 15 2563|262 2,566 |0,1935 [7.6 [|36 |2 |1 |39
g A2 S— 1,280 | yes|125 10 (133 [1255 |1265 [1.036 (82 (|30 |2 |3 |35
mg/kg | Mh1 ! yes |0,787 0,7853 (0,787 0,774 |0,1376 |17,7(|]3 [0 |0 |3
pgh V1 —t 0,865 |yes|063 |20 (05755 |0,63 |0,6292 |0,05792(9,2 (|30 |3 |4 |37
pgh V2 - 0,320 |yes|485 |20 (4,695 |4,84 |4,852 |0,5877 [121 (21 |1 |1 |23
pg/l Vh3 s, 1,174 | yes 14,9 20 (1315 |14,83 |147 [1,538 |104([10 [0 |0 |10
Cr Holl Al — ~1[0.784 | yes |85 15 18,0 835 |8,446 |0,5615 |66 |36 |2 |0 |38
g/l A2 — 5486 | H 175 10 |127 170 1716 1428 (83 |([35 |1 |0 |36
mg/kg | Mh1 : yes | 78,6 51,03 (69,85 7017 |1545 |220(4 [0 |0 |4
g/l V1 —_ 0,724 | yes|5,04 20 4,675 |5,09 5082 (05167 |10,1{[32 |3 [1 |36
pg/t V2 - 0,288 | yes |11, 2% (115 |11 11,19 (1,107 |99 [[23 |1 |0 |24
g/l Vh3 e (2,185 | yes (69,4  [30 [92,15 |71 70,37 11,97 170|170 |0 |0 |10
Cu Vel A : 75 5 (<5 71 7186 |0,6341 |88 ||28 |3 |5 |36
pa/l A2 - -0,640 | yes |250 10 |242 249 2474 |1011 |41 |[36 |1 |0 |37
mg/kg | Mh1 : yes [121 1153 [114,6 |[1146 |5451 (48 |[3 |0 |0 |3
pall V1 E 3 20 |<5 2,9 2,901 |0,4821 16623 |2 |9 |34
pg/l V2 i 3581 | H [123 |20 |[7,895 [125 12,42 (1,348 [108 {19 |1 |2 |22
pg/l Vh3 - 4,538 H |166 15 |2225 |170 1652 (1538 (93 [[9 |1 |o |10
drw. A M| ! 0,000 | yes 99,5 |05 |99,5 |99,56 99,46 |0,2953 |0,3 ||23 |0 |0 |23
Fe ughl F1 S— 1,943 | yes|175 10 192 179 1806 9,585 |53 |35 |1 |0 |36
gt F3 - 0,419 | yes 159 15 | 154 158 160,7 (10,37 |65 [[34 |1 |0 |35
Hg g/l H1 —_— 1,587 | yes | 1,44 |20 [1.21 144 1398 [0,2002 [143]]26 |2 |2 |30
g/l H2 0064 (30 |<05 |0,062 |0,07329|0,04542(619((12 |2 |6 |20

Qutlier 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 2-Graphics Z-value| Outl | Assig- T2" Lab'? Md. Mean SD |SD% Pas‘; Cf)ull. Mis- Nu{m
test | ned ar result se ai- | sing| o
e OK | value SDg/o led 9 labs
vg/l H3 : 0,17 25 [<0,5 017 [0,209 [041154 [551[[14 o [6 [19
Laboratory 10 i e
Hg gl Ha —_— 2,280 | yes 3,66 |25 |2,605 |3,65 3579 [06629 (18528 |2 |0 |5
pg/kg M1 il 1,332 | yes |274 20 |237,5 |2855 284 4589 [16,1|[19 |0 |1 20
Ni poll Al — 3,144 | yes |9,5 15 (7,26 9.3 0334 |0,8858 |9,5 ||33 |3 |1 37
ug/l A2 —_— 0,985 | yes |325 10 (309 316,5 (320 21,44 (6,7 |32 (3 [0 (35
mg/kg Mh1 3 yes [ 24,3 21,53 |28,06 2942 (7,394 (2514 |0 |0 |4
pg/l V1 ; 6,29 20 |<5 6,32 6,277 |0,6538 (10,4 |[30 |2 |3 |35
pgh V2 — 0970 |vyes|1655 |20 [14,9 16,45 |1648 [1,305 |79 |[21 |1 |0 |22
ugh Vh3 k 3567 |yes|663 |20 [89,95 |653 67,04 [1375 [205(/10 |0 |0 |10
Pb vl Al ' 55 20 <10 55 5594 0,806 |14,4 ||35 |1 |3 |39
pg/t A2 A 0,117 | yes (80 15 (80,7 79,08 (80,17 (6,864 (8,6 (32 (1 (2 35
mghkg | Mh1 E yes [36,2 26,47 |30 3143 (591 (1883 [0 o |3
pgll V1 ! 313 (20 |<10 3,1 3058 |0,3389 [11,0](29 |3 |4 |36
pgi V2 ! 7,79 20 |[<10 7.7 7873 (1,295 (164([19 |2 |2 |23
ug/ Vh3 — 1,222 | yes|31,5 |20 |[3535 |324 3142 |3,85 1221([10 [0 |0 |10
Zn Hol Al E— 1,227 | yes |25 15 27,3 26,2 2586 |2.494 (9.6 ||31 |2 |5 |38
g/ A2 - 0,625 | yes|160 10 165 163 161,8 (8,113 |5 34 |2 |0 |3
mg/kg Mh1 : yes|72,9 72,33 |818 8249 |1054 [127|14 |0 |0 |4
pg/l V1 - 0,359 | yes|48,3 15 |47 48,3 4829 4,66 96 (|33 |2 |2 |37
pg/l V2 - 0,235 | yes |42,5 15 (41,75 429 4244 (4419 (104 (|21 [0 |2 |28
gl Vh3 [— 3,072 | ves|894 15 [110 89,2 9051 [1662 (1839 [0 |1 10
Laboratory 11 - ¢ _
Al pall | F2 — 2,373 H 125 15 1166 124 1236 (9,878 |8 17 |10 |18
ugh F3 S 1,791 | yes|90,8 15 [103 89,1 92,3 14,71 159 (|16 |0 |0 |16
Fe ] F1 o 0,457 | yes|175 10 (179 179 180,6 |9.595 5.3 1 0 K
ug/ F3 ot -0,503 | yes|159 15 153 158 160,7 (10,37 (6,5 [|34 [1 [0 [35
Mn ught 3] re— 0.677 | yes 10 67,2 65 6541 |4,201 |64 (|24 [2 |1 77
g/l F3 - -0,262 | yes|19,1 20 [18.6 18,9 19 3341 [175]//20 [1 |6 |27
Laboratory 12 ;
Al [T F2 : 0,000 | yes|125 15 (125 124 1236 (9878 8 17 1|0 |18
ugh F3 _4' 0411 | yes 90,8 15 |88 89,1 92,3 14,71 |159 /|16 [0 |0 |16
Cr uahl A2  — 1714 | yes|175 10 [190 170 1716 |14,28 |83 (1385 (1 10 13 |
mg/kg M1 i 0912 | yes|53 20 (48,17 |538 5612 |7,.481 [135][23 |1 |0 |24
Cu Hall A2 o 0,640 | yes |250 10 |258 248 2474 10,11 (4.1 |[36 |1 [0 137
mg/kg M1 - 0,333 | yes|[120 15 123 120 117,4 10,19 /87 (|25 |0 |0 |25
pg/l Vh3 - 0,723 | yes|166 15 175 170 1652 |1538 |93 |[/9 1 o |10
drw. % M1 e 0,402 | yes|99.5 |05 |99,6 99,5 99,46 |0,2953 |0,3 |23 [0 |0 |23
Fe Holl F1 j— 0,457 | yes|175 10 |179 179 180,6 (9,595 |53 (|35 |1 |0 |36
g/t F3 - 0,168 | yes|159 15 |161 158 160,7 (10,37 |65 (|34 [1 |0 |35
NI 1] A2 pu— 0,923 | yes |325 10 340 3165|320 2144 16,7 |32 |3 JO |35
mg/kg M1 o 0,177 | yes|20,7 20 /20,33 |19,8 19,99 |3589 [179][22 |0 |0 |22
Pb ma/kg YE) j— 0,482 | yes |25,6 20 |26,83 26,55 262 3269 [12.4(24 |1 [0 |25
Zn ng/ A —————|[2,773 | yes |25 15 30,2 26,2 2586 |2.494 9.6 |31 |2 |5 |36
ug/l A2 Ninnica 1,500 | yes|160 10 [172 163 161,8 (8,113 |5 34 |2 |0 |36
mg/kg M1 ;. 0,227 | yes|74,4 15 |75,67 |7447 |7336 6544 (89 (|22 |2 |0 |24
g/ V1 - 0,373 | yes[48,3 15 [4965 |48,3 48,29 4,66 96 |[|33 |2 |2 |37
ug/l Vh2 — 0731 | yes|47.4 15 |50 39,5 4644 (1074 (2315 |1 |0 |8
pgh Vh3 — 41,029 | yes|89,4 15 [82,5 89,2  |9051 [1662 (1839 |0 |1 10

Quitlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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APPENDIX 10/ 5
Analyte Unit Sample z-Graphics Z- value| Outl Ass:?- 2° Lab'sit Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test | ne Targ| resu sed | fai- | sing| of
B 2 A0 s oK | value |SD% tod | T2 tabs
Laboratory 13 =
As nan A2 - ; Ves |15 15 [14,6 14,65 [14,72 1,434 |9,7 0 |1 27
ma/kg M1 — 2,558 | yes|[9.8 25 |6,667 [10,8 10,29 2,236 |21,7 ||22 |1 1 24
Cd pall A2 — -0,640 yes (12,5 10 121 12,55 12,65 [1,036 (82 [[30 |2 3 35
mg/kg M1 —_— -0,855 | yes 0,78 20 |0,7133 |0,725 |0,7423 (0,167 [15,7 ||[21 |3 0 2i_J
Cr ] A2 [SS—— 1,829 | yes |175 10 159 170 1716 |14,28 |83 |35 |1 |0 |36
mg/kg Mh1 ’ yes | 78,6 7717 |69,85 70,17 1545 |22,0 |/4 0 0 4
Cu g/l A2 [ 0,000 yes [ 250 10 [250 249 2474 10,11 41 [136 |1 0 37
mg/kg M1 — 0,926 | yes|[120 15 [111,7  [120 1174 (1019 (87 |[25 |0 |0 25
drw. % M1 [ 0,804 yes 99,5 0,5 99,7 99,5 99,46 [0,2953 0,3 [[23 |0 0 23
Hg pofl Hi p 0,451 | yes 1,44 20 |1,375 |1.44 1,398 |0,2002 |14,3 |[26 |2 |2 30
pg/t H4 i 0,044 | yes|3,65 25 |3,67 3,65 3,579 06629 (185|123 |2 |0 25
pa/kg M1 — 0,462 | yes|274 20 |286,7 |285,5 |284 4589 (16,1 (|19 |0 1 20
Ni ug/ A2 — 0615 | yes 325 10 [315 3165 |320 21,44 [6,7 |32 |3 |0 35
ma/kg Mh1 : yes 24,3 3163 2805 (2942 (7,394 |[251 ||4 0o |0 4
Pb ug/! A2 — 0,767 | yes |80 15 75,4 79,08 (80,17 |6,864 |86 |32 |1 2 35
ma/kg M1 _i -0,599 yes [25,6 20 |24,07 |26,55 26,2 3,269 124 (|24 |1 0 25
Sb pg/l A2 — 0,988 | yes |54 15 50,0 53.4 5397 (3,875 |72 ||[11 |0 |0 ER]
mg/kg M1 ! 5,69 <0,4 6,35 6,171 |3,143 (50,9 |6 0o |5 "
Se el A2 — 0,907 | yes|25 15 [23.3 23,05 |2342 [1,829 |78 |10 |2 1 13
ma/kg M1 N 4,202 | yes|2,05 25 |0,9733 |21 1,926 [0,6913 (35,8 ||9 0 |2 M
Zn uaht A2 o 0,375 | yes|160 10 |163 163 161,8 |8,113 |5 3¢ (2 |0 36
ma/kg Mh1 ' yes (72,9 73,57 (81,8 8249 (1054 (12,7 (|4 o |0 4
Laboratory - 14 - : ;
- Cd ug/l Al 3 ,053 yes | 2,5 15 12,51 2,52 2,566 10,1935 [7,5 [[36 |2 1 39
ug/l V1 - 0,365 | yes|0,63 20 |0,607 |0,63 0,6292 |0,05792(9,2 ((30 |3 |4 37
ug/l V2 - 0,340 yes | 4,85 20 |5015 |4,84 4,852 10,5877 |12,1 (|21 |1 1 23
Cr pal Al — 0,423 | yes |85 15 (8,23 8,35 8,446 05615 16,6 |36 |2 |0 38
ugh %! ; 0,040 yes | 5,04 20 |5,06 5,09 5,082 |05167 |10,1 |[32 |3 1 36
ug/ V2 b 0,915 | yes |11, 25 11,26 |11,1 11,19 [1,907 |99 [[23 |1 0 24
Cu pg/l TOAT — -1,227 yes [ 7,5 15 16,81 7,1 7,186 |0,6341 |88 |28 |3 5 36
ugh Vi -_.4I -2,333 yes |3 20 |23 2,9 2,901 04821 16,6 |23 |2 9 34
pg/l V2 I)._ 0,813 yes | 12,3 20 (133 12,5 12,42 1,348 10,8 (19 |1 2 22
Fe ug/l =] [ 0,686 yes [175 10 [181 179 1806 [9,595 [53 [|35 |1 0 36
pg/l F3 --(l -0,335 yes [159 15 |155 158 160,7 10,37 (6,5 |34 1 0 35
Hg v/l H1 — -0,868 yes [ 1,44 20 11,315 1,44 1,398 ]0,2002 [14,3 (26 |2 2 30
po/t H3 ———c' -2,424 yes | 0,17 25 |0,1185 (0,17 0,209 |0,1154 |55,1 |14 |0 5 19
pa/l H4 . 0,307 yes | 3,65 25 (3,79 3,65 3,579 |0,6629 [18,5((23 |2 0 25
Ni na/l Al — 0,688 | yes|9,5 i5 [9,01 9.3 9,334 |0.8858 |95 [|33 |3 1 37
ug/l V1 . -0,684 | yes|6,29 20 |5,86 6,32 6,277 (06538 |10.4 (|30 |2 |3 35
ug/t V2 — 0.879 | yes|16,5 20 (1795 (16,45 |1648 |1,305 |79 |[[21 |1 0 22
Pb Ul AT { 20,036 | yes |55 20 |5,48 85 5,594 |0.806 |14,4([35 |1 3 39
pg/i \%! b 0,096 | yes|3,13 20 |3,16 31 3,058 |0,3389 [11,0{[29 (3 |4 36
ug/! V2 4 0,154 | yes|7.79 20 (7,67 77 7,873 1,295 (164 (|19 |2 |2 23
Zn ng/ Al pum—1 -0,800 | yes |25 15 235 26,2 2586 [2.494 (9.6 |31 |2 |5 38
ug/t V1 s -0,442 yes |48,3 15 |46,7 48,3 48,29 |4,66 96 (|33 |2 2 37
g/l V2 - 1,145 | yes|42,5 15 |46,15 |42,9 4244 (4419 (104 |21 |0 |2 23
Laboratory 15 7 g = ¢ . 3
Al ugh F2 — 0,853 | yes|125 |15 117 124 1236 9878 |8 7 11 [0 8
ug/l F3 _— 0,969 | yes |90.8 15 (84,2 89,1 92,3 14,71 |159 |16 [0 |0 16
Fe pg/l ] " 0,114 | yes [175 10 [176 179 180,6 9,695 |53 |35 |1 0 36
pgfl F3 o -0,168 yes | 159 18 |157 158 160,7 10,37 |6,5 |[34 |1 0 35
Mn pgl! F1 : } 0,000 yes |65 0 |65 65 65,41 4,201 4 |[24 |2 1 27
ug/l F3 — -1,990 | yes [19.1 20 [153 18,9 19 3341 [175]([20 |1 6 27

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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LIITE o/ 6 80
APPENDIX
Analyte Unit Sample z-Graphics Z- value| Outl Ass'g;- T2' Lab'sl, Md. Mean SD | SD% Pai (f)ull. Mis- | Num
test| ne arg| result sed | fai- | sing| of
B 2 1 0 w2l oK | value |SD% od | | rabs
~ Laboratory 16 , oS : _

Cd ugl Al — 20,869 | yes |25 15 12,337 |252  |2.566 ]0.1935 |75 |36 |2 |1 |39
pg/l A2 — 0,827 |vyes[125 |10 |13,017 (1255 (1265 |1,036 |82 |30 |2 |3 |35
pgll V1 : 063 |20 |<10 063 |0,6292 [0,05792(9,2 {(30 |3 |4 |37
g/l V2 —— 1,623 | yes|4,85 |20 |4,063 (4,84 |4,852 |0,5877 (12121 |1 |1 |23
g/l V3 - 0697 |yes[133 |20 (14,23 |1337 (1338 |19 14,2118 |1 (2 |21

Cr Holl Ad - 0,210 | yes |85 15 |8,634 (8,35 |8,446 |0,56156 |66 ||36 |2 |0 |38
g/l A2 (R 1,520 | yes|175 10 (1883 (170 1716 (14,28 |83 (35 |1 [0 |36
pg/l V1 ! 3187 | vyes|504 |20 (6,646 |[509 5082 |05167 [10,1[32 [3 [1 (36
pg/t V2 — [|2288 | yes|111 |25 [14,27 |11 1,49 |1,107 |99 |[23 |1 |0 |24
pgll V3 b (2,807 | yes|59,2 |30 [84,13 |57,52 |50,53 (1333 (22321 [1 |1 |23

Cu g Al — 2,939 | yes|7,5 15 5,847 (7.1 7,186 |0,6341 |88 |28 |3 |5 |36
pgh A2 —_— 41,856 | yes|250 10 [226,8 |249 2474 (1011 |41 [[36 |1 |0 |37
pg/l V1 —— 3,127 | yes|3 20 |2,062 |29 2,901 [04821 (16623 (2 |9 |34
pg/! V2 —_— 1,451 | yes|123 |20 [10,52 [125 [1242 |1,348 |108 |19 |1 |2 |22
po/l V3 < 0,122 | yes [147 15 |1456 |1471 (1472 (11,14 |76 [[21 |1 |0 |22

Fe poll Fi - 0,254 | yes|175 10 172,78 |179 1806 |9.595 |53 |35 |1 |0 |36 |
g/l F3 —_ 0,929 | yes|[159 15 [170,08 |158 1607 [10,37 (65 |[34 [1 |0 |35

Mn Holl F1 — 5,385 | H |65 0 1475 |65 6541 (4,201 (B4 |28 |2 |1 |27
pgh F3 b |[2461 | yes|191 20 [238 189 |19 3341 |175]20 (1 |6 |27

Ni pall Al ——— 3290 | H |95 15 (7,156 19,3 9,334 |08658 9,5 [|33 |3 |1 |37
pg/t A2 —— 2,511 | yes [325 10 |284,2 3165 |320 2144 (67 |[32 |3 [0 |35
g/l V1 —_— 41,314 | yes[629 |20 |5463 6,32 (6,277 |0,6538 (10,4 (|30 |2 |3 |35
pg/l V2 — -1,245 | yes[165 |20 (1445 (1645 (1648 (1,305 (7.9 (|21 |1 |0 |22
g/t V3 - 0939 | vyes|594 |20 |64,97 |587 |59,36 |6,473 |109 ({18 |1 |1 |20

Pb o Al — 0,873 | yes 5.5 20 [5020 |55 5504 0,806 |144 35 |1 |3 |39
g/l A2 — 0,805 | yes |80 15 |75,17 |79,08 (80,47 |6,864 (86 (32 [1 |2 (35
g/l V1 o 0,174 | yes|[313 |20 [3,075 |31 3058 [0,3389 (11020 (3 |4 |36
pg/l V2 — 0,697 | yes|7.79 |20 (7,247 |77 7,873 |1,295 [164 (19 |2 |2 |23
pg/l V3 i 0,620 | yes|279 |20 (26,17 (2884 (2882 |3518 |122(17 |2 (2 |2

Zn pgll Ai e——] 2,667 | yes |25 15 |20,0  |26,2 |2586 |2.494 |96 |31 |2 |5 |38
gt A2 P 2,250 | yes [160 10 [142 163 161,8 (8113 [5 |[34 |2 |0 |36
pgll V1 — 3,671 | yes|483 |15 |35 48,3 |48,29 |466 (96 |33 (2 |2 |87
pglt V2 — 3,451 | yes|425 |15 (315 (429 (4244 |4,419 |104 (|21 [0 |2 (28
pg/l V3 : 0.000 | yes|78 15 (78 76 76,88 (6,4 83 |20 |3 [0 |23

Laboratory- 17 ‘ e RS : : : ]

As [Tl AT — 2,600 | yes[1,5 20 (1,11 1408 1,458 |0,0682 (183122 |0 (9 |31
pght A2 - 0,356 | yes |15 15 (14,6 14,65 14,72 (1,434 |97 |[26 |0 (1 |27
mg/kg M1 z -0,188 | yes |9.8 25 |9,57 108 |1029 |2236 (21,722 |1 |1 |24
g/l V1 SR 2,245 | yes (1,06 |25 |0,7625 |1,045 |[1,0561 [0,2702 (257 |20 |0 |10 |30
g/l V2 it 2,846 | yes|325 |20 [2,325 |3,24 |3,254 |0,5941 (18,217 |0 |5 |22
gl Vh3 - 0645 | yes|155 |30 |14 148 |1546 (2223 (1437 |0 |2 |9

Cd Holt A1 em— 1,493 | yes|2,5 16 (2,78 |252 |2.666 |0,1935 |75 |[e6 |2 |1 |39
gl A2 : 0,000 |vyes|125 |10 [125 [12,55 |[1265 |1,036 |82 (|30 |2 [3 |35

mglkg M1 — 1,009 |yes|078 |20 |0,8587 |0,725 [0,7423 |0,1167 |157 (|21 |3 |0 |24
pglt Vi - 0,770 | yes|063 |20 |0,6785 |0,63 |0,6292 |0,05792|9,2 [|30 |3 |4 |37
pgh Vh2 - 0,313 |yes|512 |20 |528 |496 [4998 |0,3695 (74 |6 [1 |0 |7
. pg/t vh3 i 0470 | yes[149 |20 [14,2 14,83 |14,7 (1,538 [104][10 |0 |0 |10

Cr pall Al { 0,031 | yes 8,5 15 8,48 |8.35 |68.446 |0,6615 |66 ||36 |2 |0 |38
pgll A2 - 0,457 | yes |175 10 171 170 1716 [14,28 (83 |[35 [1 |0 |36

mg/kg M1 i 0,019 | yes |53 20 |53, 538 (5512 |7,481 [135(|23 |1 |0 |24
pght V1 - 0,476 | yes|504 |20 |[528 |509 |5082 |0,5167 |10,1](32 |3 [1 (36
gl V2 - 0,144 |yes|[11,1 |25 |113 11,1 11,19 [1,107 (9,9 [|23 |1 [0 |24
polt Vh3 — 1,076 | yes|694 |30 [58,2 |71 7037 (11,97 [17,0([10 [0 |0 |10

Cu Hoht Al - 0,356 | yes|7,5 15 7,30 |7, 7.186 10,6341 18,8 ||28 |3 |5 |36
g/l A2 i 0,080 | yes|250 10 |249 249 2474 [1011 |41 |[36 |1 |0 |37
mg/kg M1 — 0,556 | yes|120 15 |125 120 1174 |1019 (87 ||25 [0 [0 |25
pgil % - 0,417 | yes|3 20 (3,125 |29 2,901 (04821 (16623 |2 |9 |34
pg/l Vh2 —_— 1,536 | ves |14 20 [11,85 |154 |1447 |2256 [159(6 [0 |0 |6
g/l Vh3 < 0,161 | yes [166 15 | 164 170 1652 [1538 (93 |[¢ |1 [0 |10

drw. % M s 0,804 | yes|995 |0,5 |99,7 99,5 |99.46 |0,2953 |03 [|[23 |0 |0 |23

“Fe palt 1 r— 0,686 | yes|175 10 |181 179 180,6 |9.595 |53 [|35 |1 |0 |36 |
po/l F3 ‘ -0,084 | yes|159 15 |158 158 160,7 [10,37 |65 |34 [1 [0 |35

Hg ugh Hi — 4097 | yes|1.44 |20 |0,85 T.44 (1,308 [0,2002 |14.3 (|26 |2 |2 |30
pg/t H2 — -6,667 | yes|0,064 |30 [0 0,062 |0,07329|0,04542 61,9 (12 |2 |6 |20
pg/l H3 — 3,294 | yes|0,17 |25 |0, 017 (0209 |0,1154 |55 [|14 |0 |5 (19
g/l Ha il -1,096 | vyes|365 |25 (3,15 |365 (3,579 |06629 [185([23 |2 [0 |25
pglkg M1 _4' -4,100 | yes |274 20 [161,7 |2855 |284 4589 (164 ([19 [0 |1 |20

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

APPENDIX 188 7
Analyte Unit Sample z-Graphics Z-value| Outi | Assig- T2' Lab'? Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test | ned arg| resuit sed | fai- | sin of
S 210 M2 OK | value |SD% tod | 2 tabs
Mn 7 L — 1,108 | yes |65 10 |61, 5 65,41 14,201 |64 |28 |2 |1 |27
Laboratory 17 i ; A
Mn pgll F3 — 0,838 | yes|19,1 20 17,5 |[188 |19 3341 (175120 |1 16 127
Ni uglm AT | 20,505 | yes 9,5 15 |9,14 |93 9,334 |0,8858 |95 [|33 |3 |1 37
pg/l A2 — 0677 | yes|325 10 (314 316,5 |320 2144 (67 |[32 |3 |0 |35
mglkg M1 — 1,771 | yes[20,7 |20 17,03 |19.8 19,99 (3,589 (17922 [0 |0 |22
pg/l V1 - 0,390 | yes|6,29 20 (6,045 (632 [6,277 |0,6538 (10,430 |2 |3 |35
pg/l Vh2 - 0,583 | yes |18 20 |16,95 (17,57 |18,4 (2819 (1537 [0 |0 |7
pg/l Vh3 — 0,543 | yes|66,3 |20 [69,9 |653 |67,04 [1375 20510 [0 |0 |10
Pb Holl Al — 20,600 | yes|5,5 20 |57 |55 5594 10,806 [14.4 |35 |1 |3 |39
pght A2 e ||2,533 | yess |80 15 (952 |79,08 |80,17 |6,864 (86 (|32 |1 |2 |35
mg/kg M1 j 3216 |yes|256 |20 [3383 (2655 (262 (3269 (12424 (1 |0 |25
pgll V1 - 0,256 | yes[3,13 |20 |3,056 (31 3,058 10,3389 (110|209 |3 |4 |36
g/t vh2 - 0257 |yes|876 |20 (8985 |88 8436 (1,268 (15016 (1 |0 |7
pgh Vh3 — 0,936 |yes|315 |20 (3445 [324 (31,42 |385 122([10 |0 [0 |10
Se nghn Al —_— 1,225 | yes |4 20 |3,51 383 4,053 (04822 |11,8]9 10 |5 |14
pg/l A2 — 0.907 | yes|25 15 [26,7 |2305 (2342 (1,829 |78 [[10 |2 |1 13
mglkg M1 PSS 3,603 | yes|[2,05 |25 [1,027 |21 1,926 |0,6913 [358(9 [0 (2 |11
pg/l V1 ! yes |1,53 1,365 |1,58 1,581 |0,2171 [137|[7 [0 |6 |13
pg/l V2 : yes 6,17 4815 (6,17 |6,118 [1,080 [17.8([5 |1 |4 |10
g/l vh3 ? yes 2,985 |2,355 (2,367 |0,7749 (32,72 |0 |2 |4
Zn poll Al [e— 1,387 | yes |25 15 (27,6 |26.2 |2586 |2,494 [9.6 |[31 |2 |5 |38
pg/! A2 4 0,125 | yes|160 10 [159 163 161,8 |8,113 |5 34 |2 [0 |3
mglkg M1 - 0,335 | yes|74,4 15 |76,27 (7447 |73,36 |6544 (89 (22 |2 [0 |24
pg/l V1 — 0,676 | yes |48,3 15 |4585 48,3  |48,29 |4,66 96 |33 |2 |2 |37
pg/l V2 o 0,235 | yes|425 15 43,25 (429  |4244 (4419 (104 (21 |0 |2 |23
pgll Vh3 p— -1,946 | yes |89.4 15 76,35 (892 90,51 (1662 [183]9 (0 |1 10
Laboratory 18 T : : ;
As polt Al prwess 0.667 | yes[1,5 20 [1.6 1,409 [1,458 [0,2682 ]18,3 122 |0 |9 |31
pgll A2 —_— 1,244 | yes|15 15 [136  |14,65 [14,72 [1,434 |97 |[|26 |0 |1 27
mglkg M1 = 0,601 | yes|9,8 25 19,063 (10,8 [10,29 (2,236 |21,7||22 [1 |1 24
g/l V1 { 0,075 | yes |1,06 25 (105 (1,045 |1,051 |0,2702 (257 (|20 |0 |10 |30
g/l V2 — 0,769 | yes|325 |20 |3 324 (3,254 (05941 (18,2 {17 [0 |5 |22
pg/l V3 — 1,879 | yes|12,95 (30 (166  [12,95 |12,656 [2,833 |224 (|12 |3 |1 16
cd ] Al o 0533 | yes|2.5 15 2.6 252 |2,666 ]0,1935 |75 |[36 [2 |1 39
pg/t A2 . 0480 |yes[125 [10 [128 {1255 (1265 [1,036 (82 |[[30 |2 [3 |35
mg/kg M1 — 0,761 | yes|0,78 |20 |0,7207 |0,725 |0,7423 [0,1167 (157 (|21 [3 |0 |24
ug/l Vi — 0,794 | yes|063 (20 (068 [0,63 [0,6292 [0,05792(9.2 ([30 [3 [4 |37
pg/ V2 : 0,000 |yes|4,85 |20 [485 [484 (4,852 (05877 [12,1 |[21 |1 |1 23
pg/l V3 - 0,564 | yes[13,3 |20 [14,05 (1337 (1338 |19 14,2 (|18 |1 |2 |21
Cr poll Al = 0,941 | yes |85 15 7.9 835  |6,446 |0,5615 |66 |[36 |2 |0 |38
pg/l A2 ! 0,000 | yes|175 10 [175 170 1716 (1428 (83 |[35 |1 |0 |36
mg/kg M1 - 0,333 | yes |53 20 [5477 |538 5512 |7.481 [135((23 |1 [0 |24
g/l V1 o 0,179 | yes|504 |20 |4,95 |509 |5082 |05167 [10,1 |[32 |3 |1 36
pgn v2 - 0,324 | yes (11,1 25 (10,65 |11,1 1119 (1,107 (99 (23 (1 (0 |24
pg/l V3 —— 1,368 | yes|59.2 |30 |71,35 (57,52 |59,53 (1333 (22321 |1 |1 23
Cu g/ Al - 0,178 | yes 7.5 5 7.4 71 7.186 10,6341 (88 |28 |3 |5 136
poll A2 ! 0,000 | yes|250 10 [250 249 2474 |1011 |41 |36 |1 |0 |37
mglkg M1 PR— -1,248 | yes 120 15 (1088 |120 17,4 (1019 (87 (25 |0 |0 |25
pg/t V1 ! 0,000 | yes|3 20 |3 29 2,001 (04821 (166123 |2 |9 |34
pg/l V2 — 0,488 |yes|123 |20 [129 [125 |1242 |1,348 [108|[19 |1 |2 |22
pg/ V3 — 0.408 | yes|147 15 [151,5 147,10 (1472 1114 |76 |21 |1 |0 |22
drw. % M — 0.804 | yes|99,5 |05 [99,7 |99,5 |99,46 |0,2953 [0.3 [[23 |0 |0 |23
Fe pall [ E— 0.800 | yes 175 10 182 179 180,6 |9.595 |53 |35 |1 |0 |36
g/t F3 - 0,168 | yes|159 15 [161 158 160,7 (1037 (65 [[3¢ [1 |0 |35
Hg ualt A — 1875 | yes|1,4¢ |20 |1,07 |1.44 1398 |0,2002 14,326 |2 |2 |30
g/l H2 : 0,064 |30 |<0,05 0,062 |0,07329|0,04542619((12 |2 |6 |20
pg/l H3 ! 0,000 |yes|017 |25 |07 |07 |0,209 |0,1154 (551 (14 |0 [5 |19
pg/ H4 —— 1,447 | yes|365 |26 1299 365 3,579 |06629 (18523 |2 |0 |25
Ni g/l AT - 0,561 | yes|9,5 15 (9.9 5.3 0,334 |0,8858 |95 |33 |3 |1 37
g/ A2 f— 0985 | yes|325 10 [341 316,5 |320 21,44 (67 |[32 |3 [0 |35
mglkg M1 ‘ 0,145 |yes|207 |20 (204 [198 (1999 [3589 (17922 [0 |0 |22
pg/l V1 — 0,811 |yes|629 |20 |6,8 6,32 [6,277 |0,6538 (10,4 (|30 [2 |3 |35
pg/l V2 A 1,848 | yes|16,5 |20 [19,55 |16,45 |16.48 (1,305 |79 (|21 [1 |0 |22
pg/l V3 b ||2,189 | yes|594 |20 |724 [587 |59,36 6,473 [109|[18 |1 |1 20
Pb poll Al Y 0,364 | yes|5,5 20 |5.7 55 5504 0,806 [14,4]135 |1 |3 |39
pafl A2 - 0,600 | yes|80 15 [836 (79,08 |80,17 6,864 (86 |32 [1 |2 |35
mg/kg M1 - -0404 |yes|266 |20 |2457 |2655 (26,2 |3.269 [124 24 |1 |0 |25

SYKE - Interlaboratory comparison test 5/2003
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APPENDIX
Analyte Unit Sample 2-Graphics Z-value| Qutl | Assig- T2' Lab'? Md. Mean SD | SD%||Pas- ?ull. M[is- Nufm
test | ned arg| resuit sed | fai- | sing| o©
il B B oK | value |SD% tod | | abs
pg/t \Z — 0,703 | yes|3,13 [20 [335 [31 3,058 (03389 [11,0[29 [3 [4 36
Laboratory 18 : ‘
Fb g V2 ; 3,736 | yes|7,79 20 ]10,7 7.7 7873 1,295 (16,4190 |2 12 |23
g/l V3 — 0,448 |yes|27.9 |20 |29,15 |28,84 (2882 (3518 [122][17 |2 |2 |2
Sb poll Al P 20,222 | yes|9 20 |88 8.9 9,384 |0,9248 [9.9 |11 |0 |1 12
g/l A2 - 0,667 | yes|54 15 |56,7 53,4 5397 (3875 (7.2 |[11 |0 |0 |11
mg/kg M1 ! yes |5,69 6,563 6,35 6,171 [3,43 [50,9(6 [0 [5 |1
pg/l \ p— 0,558 | yes|4,16 (25 (445  |4,09 437 |06726 (1539 [0 |2 |11
g/l V2 - 0,373 | yes|13.4 (20 [139 13,8 1348 (1,202 |96 ||7 |0 |1 |8
g/l V3 — 0792 |yes|223 |30 [24,95 |223 21,1 4045 (1917 [1 |1 |9
Se not Al ————— ||2,250 | yes |4 20 4.9 383 3,053 |0,4822 [11.8 9 |0 |5 |14
ug/l A2 —_ 20,640 | yes|25 15 (238 (2305 |2342 (1829 (7.8 ([10 |2 |1 13
ma/kg M1 — 0,546 | yes|205 (25 [219 21 1,926 (06913 (35819 [0 |2 |1
ught V1 ! yes 1,53 1,95 1,58 1581 (02171 (13,77 |0 |6 |13
ugh V2 ! yes 6,17 755  |6,17 6118 |1,089 (17,85 [1 |4 |10
g/l V3 ' yes 10,45 8,605 (7,68 3,754 [52,3(|3 |0 |6 |9
Sn mg/kg YE] : ves | 1,64 2.18 1.8 1,774 06419 [36,1 (|3 |0 |2 |5
pg/l S1 : yes | 4,44 4,43 4,81 4436 (05748 (12914 |1 |0 |5
pg/ s2 : yes |30 308 |298 2978 (1769 |59 [[5 |0 |0 |5
Zn uoht Al — 0,907 | yes |25 15 26,7 76.2 2586 2494 |96 |31 |2 |5 |38
pg/ A2 — 0,875 | yes|160 10 |167 163 1618 (8113 |5 34 (2 |0 |36
malkg M1 s 1,338 | yes|74,4 (15 (66,93 |7447 |7336 (6544 (89 [[22 |2 |0 |24
gl V1 N 0,897 |yes|483 (15 (5155 |48,3 4829 |466 |96 (|33 |2 |2 |37
pg/l V2 - 0,157 | yes|425 [15 |43 42,9 4244 |4419 (10421 [0 |2 |23
pg/l V3 i -0,564 | yes |78 15 |74,7 76 7688 |64 83 ||20 (3 |0 |28
Laboratory 19 . 3
As ugll Al —— 3333 | yes|1,5 20 1,00 1408 [1,458 ]0,2682 [18,3 (|22 [0 |8 |31
pg/l A2 o 0,356 | yes|15 15 (154 14,65 14,72 1434 |97 ||26 |0 |1 |27
mg/kg M1 o [ 2,803 | yes 9,8 25 13,23 10,8 1029 [2236 (21,722 |1 |1 |24
pgll V1 —_— 0,830 |yes|1,06 [25 (095 1,045 [1,051 (02702 |257 (|20 [0 |10 {30
pgh V2 o 0,154 | yes|3,25 |20 |32 3,24 3254 (05941 [18,2[17 |0 |5 |22
pg/l V3 d 0,129 | yes|12,95 [30 [127 12,95 (12,65 (2833 224 (12 [3 |1 16
ugll Vh2 : yes |3,14 445 2,95 3137 (1,145 |[364 4 [0 |2 |6
g/l Vh3 A 1,226 | yes[155 |30 |18,35 |14,8 1546 (2223 |14,3|[7 |0 |2 |9
cd gl AT — 0,960 | yes|2.5 15 (2,32 |2.52 2,566 |0,1935 |75 |36 |2 |1 39
pg/ A2 o 0,160 | yes|125 [10 [124 12,55 [12,65 (1036 |82 [[30 |2 |3 |35
mg/kg M1 = 0556 | yes|0,78 |20 [0,8233 (0,726 |0,7423 (0,167 [15,7 |[21 |3 [0 |24
g/l V1 3 0,238 |yes|063 |20 [0,645 |[0,63 06292 (00579292 (|30 (3 |4 |37
ugh V2 - 0268 |yes|4,85 (20 (498 |4,84 4852 05877 (12,1 (21 |1 |1 |23
ugh V3 — 1,579 | yes[13,3 |20 |154 1337 |1338 |19 14,2 (18 (1 |2 |21
g/l Vh2 . 0,244 | yes|512 |20 |[5245 [4,96 4998 (03695 |74 (6 [1 |0 |7
pgfl Vh3 e 0,470 |yes|149 |20 |[156 14,83  |14,7 1,538 [10.4([10 |0 0 |10
Cr ugl Al — 0,847 | yes|8,5 15 | 7,96 8,35 8,446 |0,5615 16,6 |36 |2 |0 |38 |
ugh A2 —— 41,943 | yes|175 10 |158 170 . |171,6 (1428 (83 |[35 |1 |0 |36
mg/kg M1 P -1,365 | yes |53 20 |4577 |53,8 5512 |7,481 |135(/23 [1 [0 |24
pgfl V1 - 0,318 | yes|504 |20 |4.88 5,09 5082 [0,5167 |10,1 (32 [3 |1 |36
ugfl V2 - 0,396 | yes|11,1 |25 (10,55 |11,1 1119 (1,107 (99 (|23 |1 |0 |24
pg/l V3 — 0664 |yes|59,2 (30 |533 [57,52 5953 (1333 (22321 |1 [1 |23
ug/l Vh2 || ] 4,147 | yes|942 |15 |6,49 10,6 9685 |1964 [20,2(6 |0 [0 |8
ugh Vh3 JR— 41,326 | yes|69,4 |30 |556 71 7037 (11,97 |17,0([10 |0 [0 |10
Cu nalt Al [— 1,724 | yes|7.5 15 16,53 7oA 7,186 |0,6341 (6.8 |[28 |3 |5 |36
g/t A2 — -0,880 | yes|250 10 |239 249 2474 (1011 |41 |[36 |1 |0 |37
mg/kg M1 R 1,259 | yes|120 15 [108,7 (120 117,4 (1019 (87 |[25 |0 |0 |25
g/l V1 ! 3 20 |<4 29 2901 [04821 (166 (23 |2 |9 |34
ugh V2 - 0,203 | yes|123 |20 [1205 [125 1242 (1,348 [10,8||19 |1 |2 |22
g/l V3 - 0,907 | yes|147 15 137 1471|1472 1114 |76 ||21 |1 |0 |22
drw. % M1 p——— 4824 | yes|99,5 |0,5 [983  [99,5 99,46 [0,2953 0,3 |23 |0 |0 |23
Fe pall F1 = 0,343 | yes|175 10 178 179 180,6 9,595 |53 [|35 |1 |0 |36 |
pg/ F3 ‘ 0,084 | yes|159 15 |158 158 160,7 1037 |65 |[34 |1 o |35
Hg pgfl A ———— 4792 | H 144 |20 [0,75 1,44 1398 |0.2002 [14,3 (|26 |2 |2 |30
ugfl H2 — -1,458 | yes|0,064 (30 (0,05 0,062 |0,07329|0,04542 61,9 |12 [2 |6 |20
ug/l H3 mm— 1,882 | yes|0,17 |25 (0,13  [0,17 0,209 [0,1154 |55.1 ||14 [0 |5 |19
ugh H4 o 0,153 | yes|365 |25 (358 [3,65 3579 (06629 |185(|23 [2 [0 |25
palkg M1 T 1,484 | yes |274 20 |314,7 |2855 |284 4589 (16,119 [0 |1 |20
Ni pgll Al { 0,042 | yes|9.5 15 |9.47 9.3 9,334 (08858 (9.5 (|33 |3 |1 37
pg/! A2 i 0,985 | yes|325 10 (309 316,5 |320 2144 |67 (|32 |3 |0 |35
mg/kg M1 —— 0,966 | yes|20,7 [20 [187 19,8 1999 (3,589 [17.9][22 [0 |0 |22
pg/ V1 ',_ 0,612 |yes(629 |20 |6675 |6,32 6,277 06538 |10.4 (|30 |2 (3 (35

Oultlier 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 Assié;- T2‘ Lab's Md. Mean SD | SD%||Pas- (f)uu, Mis- Nu{m
test | ne arg| resuit sed | fai- | sing| o

S 2 10 2l oK | value |SD% tod || rabs
gl vz | , 0,121 | yes|165 |20 [167 1645 [1648 (1,805 [79 [[21 [1 [0 |22

Laboratory 19 53 S : :

~Ni ol V3 — 0,000 | yes 504 20 |54 58,7 |50.36 16473 1008 11 11 |20
pgll vh2 b 0,111 | yes |18 20 |18,2 17,57 (184 (2819 [153 (|7 |o |0 |7
pgh Vh3 — 2,066 | yes|663 |20 (526 |653 (67,04 [1375 |205((10 |0 |0 |10

Pb pgll A1 — 0,545 | yes |56 20 52 55 5,594 |0,806 |14.4 (|35 |1 |3 |39
g/t A2 - 40,333 | yes |80 15 |780 [79,08 |8017 (6,864 (86 (|32 |1 (2 |35
malkg M1 s 1,445 | yes|256 |20 (293 (2655 [26,2 3269 (12424 |1 |0 |25
pg/l V1 - 0383 |yes|313 |20 3,25 (31 3,058 (03389 [11,0(|29 |3 |4 |36
g/l V2 b 0,077 |vyes|779 |20 |[785 |77 7,873 (1295 (16419 |2 |2 |
pg/t V3 - 0215 |yes|279 |20 |285 |2884 (2882 (3518 (12217 |2 |2 |21
pa/l vh2 k 0,217 | yes|876 |20 (895 |88 8,436 |1.268 (15016 |1 |0 |7
pa/l Vh3 — 0571 |yes|315 |20 (333 [324 (3142 |385 12,2(/10 |0 [0 |10

Zn gl AT — 0,427 | yes |25 15 24,2 26,2 |2586 |2494 |96 |31 |2 |5 |38
g/t A2 = 0,375 | yes |160 10 [163 163 1618 (8,113 |5 3 (2 (0 (36
mg/kg M1 — 0,615 | yes|744 |15 |7097 (7447 |7336 (6544 (89 (|22 (2 |0 |24
pg/l % “ 0152 | yes|483 |15 |47,75 (48,3  |4829 |4,66 96 |[33 |2 |2 |37
pgfl V2 — 1,459 | yes|425 |15 |37.85 (429 |4244 (4419 [104][21 |0 |2 (23
pgfl V3 P 2,000 | yes|78 15 |66,3 |76 76,88 |64 83 [|20 (3 |o |23
pg/l vh2 — 2,264 | yes|47.4 |15 |3935 (395 (4644 (1074 (2315 |1 |0 |6
g vh3 b 0,082 |yes|894 (15 |8995 |89,2 |9051 (1662 (1839 |0 |1 10

Laboratory 20 ] e :

As gl Al — 0,667 | yes|1,5 20 1.4 1409 |1,458 10,2682 |18,3 |22 10 |9 |31
g/l A2 o 0,533 | yes |15 15 |15,6 1465 [1472 [1434 (97 ||26 [0 |1 |27
mg/kg M1 S 1,624 | yes |9,8 25 (11,67 (10,8 10,29 (2236 |21,7([22 |1 |1 |24
ugfl V1 S—— 4226 | yes|1.06 |25 |05 1,045 [1,051 (02702 (257 (|20 |0 |10 |30
g/l Vh2 ; yes |3,14 1,75  |295 (3,137 [1,145 (3644 [0 |2 |6
g/t Vh3 - 0,731 | yes|155 |30 [13,8 14,8 1546 (2223 (1437 [0 |2 |9

Cd 1] Al ———— || 2,667 | yes |2,5 15 |30 252 |2,566 ]0,1935 [76 [|36 12 |1 |39
pg/t A2 - 0480 | yes|125 |10 [128 12,65 |1265 (1,036 |82 |30 |2 |3 |35
mg/kg M1 — 0,598 | yes|0,78 |20 |0,7333 [0,725 |0,7423 [0,1167 (157 |[21 |3 |0 |24
ghl V1 - 0,318 C (063 |20 |065 |0,63 |0.6292 |0,05792(9,2 |[30 (3 |4 |37
g/l Vh2 - 4,160 H 512 |20 (725 |496 [4998 (03695 |74 |6 (1 [0 |7
g/l vh3 - 1,141 | yes|149 |20 |166 14,83 (147 1,538 (10410 [0 |0 |10

Cr Hon A1 —t 0,784 | yes |85 15 8.0 8,35 8,446 |0,6615 6,6 |36 |2 |0 |38 |
g/l A2 — -0,800 | yes|175 10 |168 170 1716 (1428 (83 [[35 [1 [0 (36
mg/kg M1 e || 2,547 H |53 20 (66,5 |53,8 5512 |7.481 (135((23 |1 |0 |24
ugh Vi B 0,218 | yes|504 |20 [515 |509 |5082 |05167 (101 (32 |3 |1 |36
g/l Vh2 - 3723 |yes|942 |15 [1205 |10,6 9,685 |1,964 [202](/6 [0 |0 |6
pg/! Vh3 ‘ 0644 | yes|694 |30 |76,1 71 7037 [1197 [170({10 |0 |0 |10

Tu paf AT — 0,889 | yes |75 15 17,0 7 7.186 |0.6341 |88 [|28 |3 |5 |30
pgh A2 — 0,720 | yes 250 10 |241 249 2474 [1011 |41 [|36 [1 |0 |37
ma/kg M1 —_— 0,870 | yes|120 15 1122|120 1174 |1019 (87 |[25 [0 |0 |25
gl V1 ! 0,000 | yes|3 2 |3 29 2901 |04821 [166(23 [2 |9 |34
pg/l vh2 — 1,250 | yes |14 20 (1575 |154 1417 (2256 (1596 |0 |00 |6
g/l Vh3 F 0,120 | yes[166 15 167,56 |170 1652 (1538 (93 |9 |1 |o |10

drw. % ™ e 0,804 | yes|99,5 |05 (99,7 99,5  |99.46 |0,2953 |0,3 [|23 |0 |0 |23

Hg gl 1 — 0521 | yes|1.44 |20 [1,515 |1.44 T.398 |0,2002 |14,3 (|26 [2 |2 |30
ug/| H2 o 9,479 | yes|0,064 (30 [0,155 |0,062 [0,07329 |0,04542 (61,9 (12 |2 |6 |20
ugh H3 I— 8,235 | yes|017 |25 (0,345 (017 [0,209 |0,1154 |55,1 |14 [0 |5 |19
g/l H4 i 0,603 |yes|365 |25 (3925 (365 3579 06629 |18,5(/23 [2 |0 |25
pakg M1 . 0139 | yes|274 20 |277,8 |2855 |284 4589 [16,1(19 [0 [1 |20

Wi ught Al - 0,561 | yes|9.5 15 9.1 9.3 9,334 [0,8858 196 (|33 |3 |1 |37
pg/l A2 P— 41,169 | yes|325 10 |306 316,5 |320 2144 |67 (|32 |3 |0 |35
mg/kg M1 | 0016 | yes|207 |20 |20,73 [19.8 1999 (3,589 [17.9[22 |0 |0 |22
pght V1 - 0,175 | yes|629 |20 |6,4 632 16,277 |06538 [104 (30 |2 |3 |35
pg/l vh2 S— 1,417 | yes |18 20 (2055 |17,57 (184 (2819 |153||7 |o |0 |7
pgll Vh3 o 0475 | yes|663 |20 [6945 |653 |67,04 (1375 (20510 [0 (O |10

Pb g Al - 0,364 | yes|5.5 20 5.3 55 5,504 0,806 |14.4 |35 |1 |3 |39
ugh A2 — 0,950 | yes |80 15 |743 |79,08 (80,17 |6,864 (86 |[[32 |1 |2 |35
mg/kg M1 - 0,872 | yes|256 |20 |2783 |2655 (262 (3269 (12424 |1 [0 |25
g/ Vi { 0,096 | yes|3,13 |20 |31 3,1 3058 (03389 (11,0]((29 (3 |4 (36
g Vh2 o 6,039 H (876 |20 [14,05 |88 8436 |1268 (15016 (1 |0 |7
ughl Vh3 - 0,746 | yes|31,5 |20 |3385 (324 |3142 |385 12210 [0 |o |10

Sb pg AT e 20,444 | yes |9 20 (86 8.9 9,384 |00248 9.9 |11 [0 |1 12
g/l A2 R -1,062 | yes |54 15 |49.7 534 |6397 (3875 |72 |[11 [0 |0 |11
mg/kg M1 ! yes | 5,69 58 635 6,471 3,143 (50916 [0 |5 (M1
ug/! V1 i. 0173 |yes|416 |25 (4,25 |4,09 [4,37 [06726 (1539 [0 |2 |11

Qutlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Anaiyte Unit Sample z-Graphics Z- value| Outt | Assig- T2' Lab'T Md. Mean SD | SD%||Pas- ?ut!. Mis- | Num
test | ned arg| result ) sed | fai- | sing| of
B % A 0 S E OK | value SD‘g/o led o labs
pg/l Vh2 yes 16,7 16,6 1547 [2,139 [138[[2 o o 2
Laboratory 20 . : : % :
Sb gf Vh3 ' ves 3325 (32,8 305 |4,784 11562 J0 J0 ]2
Se Holl Al Se—— 1,750 | yes |4 20 [47 3,83 4,053 [0,4822 |11,8(9 [0 |5 14
pg/t A2 ')— 0,480 yes |25 16 25,9 23,05 (2342 |1,829 |78 (10 (2 1 13
mg/kg M1 - 0,715 | yes|2,05 25 (2,233 |21 1,926 [0,6913 (35819 [0 |2 11
po/l %! ; yes | 1,53 1,5 1,58 1,581 (0,2171 |13,7||7 |0 |6 13
pgh Vh2 : yes 8,1 8,1 8,1 1,656 (1921 [0 |2 |3
g/t Vh3 ! yes 1,75 2,355 |2,367 [0,7749 [32,7|2 [0 |2 |4
Sn mg/kg M1 ' ves | 1,64 1,8 1,8 1774 10,6419 |36,1 |3 |0 |2 5
pg/i S1 : yes | 4,44 3,65 4,81 4,436 10,5748 (12914 (1 |0 5
Hg s2 ' yes |30 30,25 29,8 2978 |1,769 |59 |5 [0 |0 5
Zn poit Al p— 0,640 | yes |25 15 26,2 26,2 25,86 2,494 |96 |31 |2 |5 38
Hg/l A2 = 0,250 | yes|160 10 [162 163 161,8 (8,113 |5 34 |2 |0 36
mg/kg M1 - 0,585 H (74,4 15 |77,67 |7447 |7336 (6544 (89 [[22 |2 |0 24
pg/l \%! o 0,345 | yes|48,3 15 49,55 |48,3  |48,20 (4,66 96 (|33 |2 |2 |37
pg/l Vh2 | 4,430 | yes|47.4 15 [63,15 (39,5 |4644 (10,74 (2315 |1 |0 6
pg/l Vh3 t 3,743 | yes|89.4 15 1145 (89,2 90,51 |16,62 (1839 [0 |1 10
Laboratory: 21 - . g
As pa/l A1 — -0,533 | yes|1,5 20 [1,42 1,409 [1,458 [0,2682 ]18,3[[22 10 9 3
pg/l A2 e— 1,422 | yes|15 15 134 14,65 |14,72 [1,434 |97 (|26 |0 |1 27
mg/kg M1 — 40,898 | yes|9,8 25 8,7 10,8 10,28 (2,236 (21,7 (22 |1 |1 24
pg/l %! ! 1,06 25 |<1,0 1,045 (1,051 |0,2702 (257 |20 |0 |10 |30
pg/l V2 s 0,769 | yes|3,25 20 (35 3,24 3254 (05941 [182(|17 |0 |5 2
pgll V3 S 0,901 yes (12,95 [30 |14,7 12,95 [12,65 (2,833 |224 (12 |3 |1 16
Cd poil A1 . 0,707 | yes|25 15 |2,52 2,52 2,566 |0,1935 (7.5 [|36 [2 |1 39
pg/l A2 - 0,800 | yes|125 10 12,0 12,55 |12,65 (1,036 |82 (|30 |2 |3 |35
mg/kg M1 — 0,641 | yes|0,78 20 |0,73 0,725 |0,7423 [0,1167 157 |[21 |3 |0 24
pg/l Vi - 0,556 | yes|0,63 20 |0665 |0,63 0,6292 |0,05792(9.2 (|30 (3 |4 37
pg/l V2 " 0,124 | yes|4,85 20 (4,91 4,84 4,852 |0,5877 121 (|21 [1 |1 23
pg/l V3 — 0,789 | yes|13,3 20 12,25 (13,37 |13,38 (1,9 14,218 (1 |2 |21
Cr poll Al ' 0,000 | yes|85 15 (8,5 8,35 8,446 10,5615 16,6 (|36 [2 |0 38
pg/l A2 ] 0,686 | yes |175 10 |169 170 1716 (14,28 (83 (|35 |1 |0 |36
ma/kg M1 p— 0,547 | yes |53 20 |55,9 53,8 5512 |7,481 (13523 (1 |0 24
Hy/l %! " 0,119 | yes|5,04 20 |51 5,09 5082 |0,5167 (10,1 [[32 |3 |1 36
g/l V2 } 0,072 | yes|11.,1 25 11,2 1.1 11,19 [1,107 |99 |[[23 |1 [0 24
pg/l V3 - 0,355 | yes|59,2 30 |56,05 |57,52 |59,53 |13,33 [223 (/21 |1 1 23
Cu poA AT — 1,067 | yes|7,5 15 |6,9 7.1 7,186 |0,6341 |88 |28 |3 |5 36
pg/l A2 — 41,120 | yes|250 10 |236 249 247,4 10,11 |41 |36 [1 |0 37
mg/kg M1 R -1,963 | yes|120 15 [1023 [120 17,4 [1019 |87 |25 |0 |0 25
pg/l %! - 40,500 | yes|3 20 (285 2.9 2901 |0,4821 (166123 |2 |9 34
pg/l V2 — 0,569 | yes|12,3 20 |11,6 12,5 12,42 (1,348 |108 (19 |1 |2 22
pg/l V3 - 0,454 | yes|147 15 |142 1471 |147,2 (11,14 |76 |21 |1 |0 2
drw. % M1 ra— 1,045 | yes|99,5 0.5 199,76 |995 99,46 10,2953 |03 |23 |0 |0 23
Fe ngfl ] — 0,800 | yes|175 10 182 179 180,6 |9,695 |53 |35 |1 |0 36
pg/ F3 S 0,922 | yes|159 15 [170 158 160,7 |10,37 |65 (|34 |1 |0 35
Hg ugh H1 e 0,799 | yes|1.44 20 1,555 |1,44 1398 |0,2002 |14.3 (|26 |2 |2 30
pgi H4 — 1,238 | yes 3,65 25 (4,215 |3,65 3,579 |0,6629 (185123 (2 |0 25
ug/kg M1 ot 0,511 yes 274 20 288 2855 |284 4589 (161 |[19 |0 [1 20
Mn [T F1 B 0,000 | yes|65 10 |65.0 65 6541 |4,201 |64 |23 |2 |1 27
pg/l F3 - 0,157 | yes|19,1 20 (19,4 18,9 19 3,341 (17520 |1 |6 27
Ni por Al - 0,421 | yes 9,5 15 (9.2 9.3 9,334 |0,8858 19,5 [[33 [3 |1 37
po/l A2 q -0,062 | yes|325 10 |324 316,5 320 21,44 6,7 |[32 |3 |0 35
mg/kg M1 R 0,982 | yes|20,7 20 (18,67 |19.8 19,99 (3,589 [17,9([22 [0 |0 22
pg/l V1 - 0,493 | yes|6,29 20 (6,6 6,32 6,277 |0.6538 [10,4([30 |2 |3 35
g/l V2 } 0,061 yes [16,5 20 |16,6 16,45 (16,48 (1,305 (79 (|21 (1 |0 22
po/! V3 - 0,404 | yes |59,4 20 |57 58,7 59,36 6,473 |10,9([18 (1 |1 20
Pb pg/ Al — 0,545 | yes |55 20 5.8 55 5594 |0,806 |14.4]35 |1 |3 39
pg/ A2 - 0,267 | yes |80 15 |78.4 79,08 |80.17 6,864 (86 |32 [1 |2 35
mg/kg M1 R -1,185 | yes |256 20 (22,57 |26,55 |26,2 3,269 (124 (24 |1 |0 25
poll V1 S 0543 | yes|3,13 20 133 3,1 3,058 |0.3389 [11,0(/29 (3 |4 36
pg/! i P -3,068 | yes|7.79 20 |54 7.7 7873 |1.295 (164 (19 [2 |2 23
pg/ V3 — -1,344 | yes |27,9 20 |24,15 |28,84 (28,82 (3,518 [122|[17 |2 |2 21
Sb pgli Al [Su— 1556 | yes|9 20 |10,4 8,9 9,384 (0,9248 |99 |[1T [0 |1 12
pg/l A2 — 0,444 | yes |54 15 |[558 53,4 5397 |3,875 (72 |[11 [0 |0 1
mg/kg M1 ? yes |5,69 11,03 6,35 6,171 |3,143 [5091(6 [0 |5 1
pg/t V1 s 2,096 | yes|4,16 25 |525 4,09 4,37 0,6726 (1539 |0 |2 1
pg/! V2 1_ 0,970 | yes|13.4 20 (14,7 13,8 1348 |1,202 |96 |7 [0 |1 8

Qutlier 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| Outi | Assig- | 2° Lab'T Md. Mean SD | SD%]||Pas- | Outl.| Mis- | Num
test| ned |Targ| resuit ) sed | fai- | sing| of
e e B e oK | value |SD% od | 2| tabs
ught V3 — 0,987 | yes|22,3 30 |19 22,3 21,1 4,045 (19,17 1 1 9
Laboratory 21 ! : ; 3 C :
~Se po/l Al — -0,500 | yes|4 20 (3.8 3,83 4,053 10,4822 [11,8]|9 0 5 14
poh A2 PR -2,240 | yes |25 15 |20,8 23,05 |2342 (1,829 (78 (|10 |2 1 13
Kyl Vi E 1,53 <3 158 |1581 (02171 |137)|7 |0 |6 |13
pot V2 ! yes |6,17 545 (6,17 6,118 [1,088 178 (5 1 4 10
ugh V3 ! <3 8,605 |7.168 |3,754 [523([3 |0 |6 |9
Zn uoht Al w— 0,800 | yes |25 15 |23,5 26,2 25,86 2,494 9,6 |[31 |2 5 3B |
ugh A2 - -0,375 | yes [160 10 |157 163 161,8 |8113 |5 3 (2 |0 36
mg/kg M1 ; 0,066 | yes|74,4 15 |7403 |74,47 (7336 (6,544 (89 (|22 |2 |0 24
paht \%! —_— 0,925 | yes|48,3 15 144,95 |48,3 48,29 |4,66 96 (|33 |2 |2 |37
poht V2 ] 1,427 | yes|425 15 |37,95 |42,9 42,44 (4,418 |1041[21 |0 |2 |23
pgh V3 - 0,521 | yes|78 15 |74,95 |76 76,88 |64 83 |20 [3 [0 |23
Labhoratory 22 5 2
Al woll F2 ] 0.107 | yes|125 15 124 124 1236 9,818 |8 7 (1 0 18
pgh F3 - -0,382 | yes (90,8 15 |88,2 89,1 92,3 14,71 15916 |0 |0 16
As uoll Al — 0,400 | yes |15 20 | 1.56 1,409 [1,458 |0,0682 18322 |0 |9 |31
mg/kg M1 — 1,333 | yes |98 25 (11,43 (10,8 10,29 (2236 (21722 |1 1 24
pght \%! o 0,226 | yes|1,06 25 (1,03 1,045 1,051 [0,2702 |257 (|20 |O 10 |30
pg/l V2 ; 3,031 yes |3,25 20 (4,235 (3,24 3,254 (05941 (18217 |0 |5 |22
Cd ugh Al > 0,107 | yes |25 15 |2,52 2,52 2,566 |0,1935 |7,5 ||36 |2 1 39
mg/kg M1 i 0,013 | yes|0,78 20 |0,781 |0,725 |0,7423 |0,1167 [157 (|21 |3 |0 24
pg/l \%! - 0,198 | yes|0,63 20 (0,6425 (0,63 0,6292 |0,05792(9,2 ||30 |3 |4 37
g/l V2 - 0,371 | yes |4,85 20 |4,67 4,84 4,852 |0,5877 121 (|21 |1 1 23
Cr uglh Al pr— 1,114 | yes |8.5 15 (9,21 8,35 8,446 |0,5615 |6,6 |36 |2 |0 38
mg/kg M1 [ 1925 | yes |53 20 (63,2 53,8 5512 |7.481 |135](23 |1 0 |24
pg/l \%! A 0,992 | yes|5,04 20 |5.54 5,09 5082 |05167 (10,132 |3 1 36
ugll V2 — 1,261 yes | 11,1 25 (1285 |[11,1 11,49 [1,07 |99 [[23 |1 0 24
Cu wgh Al o— 0,762 | yes|[7.6 15 |7.94 7.1 7.186 [0,6341 |88 (|28 |3 |5 |36
mg/kg M1 P 0,526 | yes|120 15 [124,7 * |120 1174 |[1019 (87 (|25 |0 |0 25
polt % - 0.650 | ves|3 20 13195 |29 2901 (04821 (166123 |2 |9 |34
pgt V2 S 1,992 | yes|123 20 |14,75 [125 12,42 |1,348 [10,8 (|19 |1 2 |22
drw. % M1 e 0,804 |[yes|995 105 [99.7 99,5 99,46 |0,2953 |03 |[23 |0 [0 |23
Fe poll F ey 0,974 | yes|175 10 | 183 179 180,619,595 |58 (|35 |1 0 |36 |
po/t F3 : 0,000 yes [ 159 15 |159 158 160,7 (10,37 (65 |34 |1 0 35
Hg polt H1 — 1,667 | yes | 1,44 20 [1.68 1,44 1,398 |0,2002 [14,3 (|26 |2 |2 |30
palt H4 i 0,920 yes | 3,65 25 (4,07 3,65 3,579 |0,6629 (185|283 |2 0 25
palkg M1 —f 0,935 | yes | 274 20 (2484 |2855 |284 4589 |16,1]|19 |0 1 20
Mn uonl (3] pa— 0.677 | yes |65 10 167,2 65 65,41 |4,201 |64 |24 |2 1 27
pah F3 o 0,157 | yes |19, 20 (188 18,9 19 3,341 [17,5(|20 |1 6 |27
Ni waht Al Pl 20,098 | yes 9.5 15 9,43 9.3 9,334 |0,8858 |96 |33 |3 1 37
mg/kg M1 - 0,225 | yes|20,7 20 (2023 (198 19,99 3,589 (17922 |0 |0 22
paft V1 - 0,779 | yes|6,29 20 |6,78 6,32 6,277 (06538 [104([30 (2 [3 |35
pg/ V2 - 0,818 | yes|16,5 20 (17,85 |[16,45 |[16,48 [1,305 |79 |[21 |1 0 |22
Pb polt Al | 0,018 | yes |55 20 5,51 55 5594 0,806 |144 |35 |1 3 39
mg/kg M1 o 0.521 yes | 25,6 20 (26,93 (26555 |26,2 3269 (124 (|24 |1 0 25
pg/) \%! - 0,224 | yes|3,13 20 (3,2 3.1 3,058 |0,3389 (11028 (3 |4 36
pg/l V2 - 0,372 | yes|7,79 20 |8,08 7.7 7873 [1,295 (16419 |2 |2 |23
Zn woll Al o 0,427 | yes|25 15 25,8 26,2 25,86 2,494 9.6 |31 |2 |5 |38
mg/kg M1 - 0,293 | yes|74.4 15 (76,03 (74,47 |7336 |6544 (89 |22 |2 |0 24
pgll \%! y 0,083 | yes 483 15 |48 48,3 48,29 4,66 96 (|38 |2 |2 |37
g/l V2 . 0,220 | yes|425 15 43,2 42,9 42,44 14419 (104|121 0 |2 |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 2-Graphics Z-value|Outl | Assig- T2' Lab's Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test | ned arg| result sed | fai- | sing | of
i B e i oK | valde |SD% led | rabs

Laboratory. 23 ‘

As— | pal Al — 0667 | yes|1.5 20 (1.4 1,400 [1,458 10,2682 11831722 |0 |9 |31
pa/l A2 —J -0,711 yes |15 15 |14,2 14,65 14,72 1,434 9,7 (|26 |0 1 27
pa/l VA1 L—_ 2,943 yes (1,06 25 145 1,045 1,051 0,2702 |257 {20 |0 10 |30
pon V2 i— 0,923 yes (3,25 20 |3,55 3,24 3,254 0,5941 (18,2 (17 |0 5 22
pat V3 q 0,103 | yes (1295 |30 [12,75 [12,95 (1265 [2,833 |224 (/12 |3 1 16

Cd pa/l Al ] -0,427 yes[2,5 16 242 252 2,566 10,1935 (7,56 (136 |2 1 39
[¥el]] A2 -J -0,288 yes (12,5 10 |12,32 12,55 12,65 1,036 82 |30 |2 3 35
po/l V1 _4' -0,476 | yes|[0,63 20 (06 0,63 0,6292 |0,05792(9,2 |([30 |3 4 37
pon V2 —— 41,732 | yes|4,85 |20 |[4,01 4,84 4852 (05877 [121 (21 |1 1 23
pat V3 —' -2,805 yes (13,3 20 (9,57 13,37 13,38 1.9 142 ({18 |1 2 21

Cr Hol Al = 0,471 | yes 8,5 15 8,2 8,35 8446 05615 |66 |36 |2 |0 |38
pgfl A2 —_— 1,074 | yes|175 10 [165,6 |170 1716 (14,28 (83 |[[35 |1 0 |36
pg/l V1 q’ -0,079 yes | 5,04 20 |5 5,09 5,082 0,56167 [10,1 (|32 |3 1 36
pgi V2 o 0,144 | yes|11,1 25 [10,9 11,1 119 [1,107 |99 |[238 |1 0 |24
pgll V3 - 0,248 | yes|59,2 |30 |[61,4 5752 (5953 (1333 (22321 |1 1 23

Cu pa/i A1 —] -1,244 yes [7,5 15 [6.8 71 7,186 06341 (88 |28 |3 5 36
pg/l A2 l)..—— 1,192 yes | 250 10 |264,9 249 2474 10,11 41 (36 |1 0 37
[tls7]] V1 —(' -0,667 | yes |3 20 (28 29 2,901 04821 |16,6 (23 |2 9 34
g/l V2 o 0,285 | yes 123 20 |11,95 |125 1242 (1,348 (108 (/19 i1 2 |22
Te7]] V3 L 0,132 yes | 147 15 1484 1471 147,2 11,14 76 (|21 1 0 22

Fe pg/l F1 [ 0,457 yes [175 10 1179 179 180,6 9,595 53 [[36 |1 0 36
pg/t F3 4 0,168 | yes | 159 15 [157 158 160,7 |10,37 |65 [|34 |1 0 |35

Ni pa/t Al —y -0,702 yes 8,5 15 19,0 93 9,334 08858 195 {133 {3 1 37
poh A2 — 0,634 | yes|325 10 [314,7 [316,5 |[320 2144 |67 (132 |3 |0 35
pg/l V1 .—4l -1,335 yes |6,29 20 (545 6,32 6,277 0,6538 104 ([30 |2 3 35
pg/l V2 _: -0,545 yes (16,5 20 (156 16,45 16,48 1,305 79 |21 1 0 22
e/l V3 4‘ -0,084 yes (59,4 20 |58,9 58,7 59,36 6,473 10,9 {18 |1 1 20

Pb ] A1 p 20,364 | yes |55 20 |53 55 5504 |0,806 |144]35 |1 |3 |39
pgil A2 -t 0417 | yes|80 15 |77,5 79,08 |80,17 |6,864 (86 (|32 |1 2 |35
pgit V1 - -0,415 | yes (3,13 20 |3 3.1 3,058 0,3389 [11,0{/29 |3 4 36
pg/l V2 l;—- 1,040 yes (7,79 20 [8,6 7.7 7,873 1,295 164 ({19 |2 2 23
pg/l V3 ')— 0,968 yes | 27,9 20 30,6 28,84 28,82 3,618 12,2 |17 |2 2 21

Zn g/l Al . -0,587 | yes |25 15 239 8.2 25,86 2,494 96 (31 |2 5 38
pg/i A2 -{ -0,338 | yes (160 10 |157,3 163 161,8 8,113 5 34 |2 0 36
pg/ V1 _I -0,704 yes 48,3 15 |45,75 48,3 48,29 4,66 96 ({33 |2 2 37
pght V2 -—f -0,643 | yes (42,5 15 (4045 42,9 4244 4,419 104 (21 |0 2 23
[¥e7]] V3 —(' -0,504 yes |78 15 |75,05 76 76,88 |64 83 [[20 |3 0 23

_Laboratory 24 RS

Fe pall ] [ 0,571 yes [175 10 180 179 180,6 (9595 [53 ({35 |1 0 36
pg/l F3 _.i -0,503 yes (159 15 [153 158 160,7 10,37 65 (|34 |1 0 35

Mn W] b - -0,215 yes [65 10 1643 65 65,41 4,201 64 |24 |2 1 27
pgil F3 - 0,890 | yes|19,1 20 208 18,9 19 3341 |175]|20 [1 |6 |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|Oull | Assig- T2' Lab'sIt Md. Mean SD | SD%||Pas- | Outl.| Mis- Nurm
test | ned arg| resu : sed | fai- | sing| o
£ ¢ A 8 v s OK | value SD"g/o led . labs
“Laboratory. 25 ; : : ) : . : :
As pa/l Al : 1,5 20 [<3 1,409 11,458 [0,2682 [183 ][22 0 9 31
pg/l A2 - 0,267 | yes |15 15 [147  |1465 [1472 (1434 (97 |26 [0 |1 |27
mafkg M1 N 1,578 | yes|9.8 25 (11,73 [10.8 10,29 (2236 (21,7 (22 |1 |1 |24
pg/l V1 ! 1,06 25 |<8 1,045 1,051 0,2702 |25,7 [|20 (O 10 (30
ug/l V2 bm— ||2308 | yes|325 |20 |4 324 (3254 (05941 (182 (17 [0 |5 |22
pa/t vh3 - 0,624 yes | 15,5 30 (16,95 |14.8 15,46 |2,223 (14,3 (|7 0 2 9
cd nalt Al — 0,587 | yes |2,5 15 261 252 |2.666 |0,1935 |75 |[36 |2 |1 |39
po/l A2 —; -0,480 yes |12,5 10 12,2 12,55 12,656 (1,036 (82 ||30 |2 3 35
mg/kg M1 _q' -0,385 yes |0,78 20 |0,75 0,725 |0,7423 |0,1167 [157 [|21 |3 0 24
o/l Vi1 4' -0,079 yes [0,63 20 (0,625 0,63 0,6292 |0,05792 (9,2 (|30 |3 4 37
Vel V2 ;— 0,340 yes | 4,85 20 |5,015 4,84 4,852 0,5877 |12,1 ||21 1 1 23
pa/l Vh3 —1' -0,369 yes [ 14,9 20 |14,35 14,83 14,7 1,538 10,4 ||10 |0 0 10
Cr g/t Al [ 0,314 yes | 8,5 15 (8,7 8,35 8,446 [0,5615 (66 [[36 |2 0 38
gt A2 ;_ 0,686 yes 175 10 181 170 171,6 14,28 /83 |35 1 0 36
mg/kg M1 |)—— 2,478 yes |53 20 |66,13 53,8 55,12 |7,481 135 (123 |1 0 24
pgh V1 [ 0714 | yes|5,04 20 |54 5,09 5082 |0,5167 (10,1 (32 (3 |1 36
g/l V2 — 1,045 | yes|11.1 25 1255 |11, 1,419 (1,107 |99 [[23 |1 |0 |24
ug/l Vh3 - 0,687 | yes|69,4 30 (76,55 |71 70,37 |1197 |170[10 |0 |0 10
Cu pg/l Al — -0,711 yes [7.5 15 |71 7.1 7,186 0,6341 |88 [[28 |3 5 36
g/l A2 — 0,960 | yes|250 10 262 249 2474 (1011 |41 |36 [1 |0 |37
mgl/kg M1 .—-—J -1,889 yes | 120 15 |103 120 1174 10,19 87 ||125 |0 0 25
pg/l V1 —; -0,667 yes (3 20 |28 2,9 2,901 0,4821 (16,6 |[23 |2 9 34
pg/l V2 - 0,285 | yes[123 |20 [11,95 |125 1242 1,348 (108 |[19 |1 |2 |22
pg/l Vh3 P 2,008 | yes|166 15 141 170 165,2 (1538 (9,3 ||9 1 |0 10
drw. % M1 ] -0,402 yes (99,5 0,5 [994 99,5 99,46 0,2953 [0,3 |[[23 |0 9] 23
Fe el F1 " 0,114 | yes|175 10 [176 179 1806 |9,595 |53 |3 |1 |0 |36 |
pglht F3 — -0,587 | yes[159 15 [152 158 160,7 |10,37 |65 [[34 |1 [0 |35
Mn noll F1 < 0,123 | yes |65 10 |64.,6 6 65.41 4,201 16,4 (|24 |2 |1 27
g/ F3 Na— 41,518 | yes|19.1 20 (16,2 18,9 19 3341 (17,5](20 |1 |6 |27
Ni pa/t Al 9 0,140 yes 19,5 15 (9,6 9,3 9,334 0,8858 9,5 (|33 |3 1 37
pg/l A2 I)... 0,308 yes [ 325 10 [330 316,5 320 21,44 6,7 (|32 |3 0 35
mg/kg M1 — -0,902 yes (20,7 20 |18,83 19,8 19,99 |3,589 (179 |22 |0 0 22
pa/l V1 — -0,700 yes 6,29 20 |5.85 6,32 6,277 ]0,6538 |104 |30 (2 3 35
ug/l V2 -1' -0,242 yes | 16,5 20 |16 16,45 16.48 1,306 (79 (|21 1 0 22
g/ Vh3 e 1,154 | yes|66,3 |20 |[5865 |663 |67,04 |1375 |205/[10 |0 |0 |10
Pb na/l Al e 0,727 | yes |55 20 |51 i 594 |0,806 14,4 |[35 |1 13 |39 |
ug/l A2 - 0,633 | yes|80 15 (838 |79,08 (80,17 |6,864 |86 |[32 [1 |2 |35
mg/kg M1 A 1,419 yes | 25,6 20 (29,23 26,55 26,2 3,269 (124 (|24 |1 0 25
ug/l V1 -2 -0,096 yes |3,13 20 (31 3.1 3,058 03389 (11,0((29 |3 4 36
ug/t V2 i— 0,847 yes [7,79 20 8,45 7.7 7,873 1,295 (164 ||19 |2 2 23
ugh vh3 - 0,206 | yes|[31,5 20 (30,85 |324 3142 (385 12210 |0 |o 10
Zn pa/l A1l ! 25 15 [<50 26,2 25,86 2,494 9,6 |[31 2 5 38
pgl A2 e 0,500 | yes|160 10 |164 163 161,8 |8,113 |5 34 |2 |0 36
ma/kg M1 Vi 1,111 yes | 74,4 15 (80,6 7447 |7336 |6544 (89 |[22 |2 |0 2%
g/l V1 - <0304 | yes|48,3 15 |47,2 48,3 4829 (466 |96 |[33 |2 |2 |37
pgll V2 I|_.. 0,643 yes 42,5 15 [44,55 42,9 42,44 4,419 104 |[21 0 2 23
ug/l vh3 ! 89,4 15 |<125 89,2 90,51 (1662 (1839 [0 |1 10

Qultlier 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|Qutl | Assig- | 2* Lab'T Md. Mean SD |SD% Paz— Outl. | Mis- | Num
test | ned [Tar result i sed | fai- | sing| of
2 20 M2l OK | value |SD% tod | | tabs
Laboratory. 26
“As U A1 o 0,667 | yes 1.5 20 |14 1,400 11,458 10,2662 18,3122 |0 |9 |31
g/l A2 - -0,267 | yes |15 15 [14.7 14,65 (14,72 |1434 (97 |26 |0 |1 |27
mg/kg M1 } 0,054 | yes|9.8 25 |9,867 (108 1029 [2,236 (217|122 |1 |1 |24
pg/t \%! - 0,302 |yes|106 |25 |11 1,045 (1,051 |0,2702 (257 (/20 [0 [10 |30
pg/) V2 - 0,769 |vyes|3,25 |20 (3,5 3,24 |3254 |05941 |182[17 |0 |5 |22
pg/l V3 — 0,901 | vyes[12,95 |30 |11,2 12,95 |12,65 [2,833 (22412 (3 |1 16
~Cd poll Al — 20,747 [ yes|25 15 |2.36 252  |2566 |0,1935 |75 [|36 |2 |1 |39 |
pg/l A2 " 21,440 | yes|125 |10 (116 12,556 (1265 (1,036 (82 (|30 (2 [3 |35
malkg M1 — 0,598 | yes|0,78 |20 [0,7333 [0,725 |0,7423 |0,1167 (157 (|21 |3 |0 |24
pg/l V1 ! 0,000 |yes|063 |20 0,63 0.63 |0,6292 [0,057929,2 (30 [3 |4 |37
pg/l % — 0,711 | yes [4,85 |20 |4,505 |4,84 |4,852 (05877 |12,1([21 (1 |1 |23
pg/l V3 - 0,188 |vyes[133 |20 |13,05 [13,37 |1338 1,9 14,2(18 |1 |2 |21
—Cr poll Al o 20,157 | yes 8.5 15 [8.4 8.35 |8,446 |0,5615 |66 |[36 |2 |0 |38
pg/l A2 o 1,371 | yes (175 10 (163 170 1716 [1428 (83 (|35 (1 |0 |36
mg/kg M1 i 0,044 | yes|53 20 [52,77 |53,8 (5512 |7481 (13523 [1 |0 |24
pg/t \%! . 0,218 |yes|504 (20 |55 509 |5082 [05167 [10,1([32 |3 |1 |36
pg/l V2 i 0,036 | yes|11,1 25 (11,15 11,1 1119 [1,107 (99 [[23 |1 |0 |24
pg/l V3 - 0,529 |vyes|59,2 |30 63,9 57,52 |59,63 (1333 |223([21 (1 |1 |23
Cu ol AT — 0,533 | yes|7.5 15 [7.2 71 7.186 |0,6341 8,8 |26 |3 |5 |30
pg/l A2 — 0,640 | yes|250 10 [242 249 2474 (1011 |41 |36 |1 o |37
mg/kg M1 R -1,889 | yes |120 15 [103 120 1174 |1019 |87 |25 [0 |0 |25
g/l V1 — 0,667 | yes|3 20 (28 2,9 2901 (04821 (16623 (2 |9 |34
pg/l V2 , 0.163 |vyes|123 |20 (125 12,5 1242 |1,348 |1081(19 |1 |2 |22
pgh V3 F— 41,315 | yes|147 15 (1325 1471 (1472 |1144 |76 |21 |1 |0 |22
drw. % M1 e 0,201 | yes|99,5 |05 |99.55 [99,5 |99,46 |0,2953 [0,3 |[23 [0 |0 |23
Fe pall ] == 0,457 | yes|175 10 (179 179 180,6 |9,595 |53 |35 |1 |0 |36
g/l F3 - 0,168 | yes|159 15 |157 158 160,7 |10,37 |65 [|3¢ |1 |0 |35
Mn pglt F1 — 0,462 | yes |65 10 |66.5 65 6541 |4,201 |64 |24 |2 |1 |27
pg/l F3 - 0,471 | yes|19,1 20 [20.0 18,9 19 3341 (17520 |1 |6 |27
Ni pall Al - 0.140 | yes |95 15 9.6 9.3 9334 |0,8858 (9,5 |33 |3 |1 |37
pg/l A2 — -1,108 | yes|325 10 307 3165 (320 2144 (67 |[32 |3 |0 |35
mg/kg M1 e 1,562 | yes|207 |20 (17,47 |19,8 19,99 |3589 (17922 |0 o |22
pg/l \%! - 0413 |vyes|629 |20 6,55 6,32 |6,277 |0,6538 [10,4((30 |2 |3 |35
pg/t V2 j 0,030 |yes|1655 |20 |16,55 |16,45 [1648 |1,305 |79 (21 (1 |0 |22
pg/l V3 — 0,943 | yes|594 |20 (538 58,7 |59,36 |6,473 (10918 [1 [1 |20
Pb | pol Al o= 0545 | yes |55 20 |5.8 55 5504 0,806 |14,4 |35 |1 |3 |39
pg/ A2 - -0,450 | yes 80 15 [77.3 79,08 |80,17 |6,864 (86 [[32 |1 |2 |35
mg/kg M1 - 0456 |yes|256 |20 [26,77 |26,55 [26,2 (3,269 (12424 [1 [0 |25
g/l V1 - 0543 |yes|313 |20 |33 3,1 3058 |0,3389 (11,0([20 |3 |4 |36
ugh V2 - 0,976 |yes|7,79 |20 |[8,55 7.7 7.873 (1,205 |(164([19 [2 |2 |23
pgh V3 — 0,609 |vyes|27,9 |20 [262 28,84 (2882 (3518 |122]([17 (2 |2 |21
Zn g/ A1 u— 1,387 | yes |25 15 [22.4 26,2 25,86 |2.494 (96 |31 12 |5 |38
pg/l A2 - 0,250 | yes |160 10 [162 163 1618 . [8113 |5 34 (2 |o |38
mg/kg M1 M 1,392 |yes|744 |15 |66.63 |74,47 (73,36 |6544 (89 [[22 |2 |0 |24
pg/l \%! — 0814 |yes|483 |15 |4535 |483 (48,29 |466 (96 [[33 |2 |2 |37
ug/ V2 N 1,224 | vyes|425 |15 (386 429 |4244 (4419 (104 |21 [0 |2 |28
pgl V3 : 0,145 | yes|78 15 (78,85 |76 76,88 6,4 83 |[20 (3 [0 |23

Qutlier 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- T2' Lab's Md. Mean SD | SD%||Pas- | Oull.| Mis- | Num
test | ned arg| result : sed | fai- | sing| of
e Mo M L L B T OK | value |SD% g | | labs
Laboratory 27 : ; _ : ,
As ug/l Al : 1.5 20 <10 1,400 1,458 |0,2682 118,322 [0 |9 31
ugh A2 [ 0,889 yes [15 15 |16 14,65 (14,72 |1,434 |97 |[26 (O 1 27
mg/kg M1 ——4I -1,020 | yes|9,8 25 |8,55 10,8 10,29 2,236 [21,7 ||22 |1 1 24
g/t V1 5 1,06 25 [<10 1,045 1,051 0,2702 (25,7 |20 |0 10 (30
po/t V2 I 325 (20 |<10 3,24 3,254 |0,5941 (18,2 (|17 |0 5 22
g/l V3 - 0335 |yes|1295 (30 [136 [1295 |12,65 (2,833 (22412 [3 |1 16
wg/l Vh2 ' 3,14 <10 2,95 3,137 (1,145 36,4 |4 0 2 6
g/l Vh3 - 0,301 |vyes|155 |30 [162 [148 |1546 (2,223 (1437 |0 [2 |9
Cd Tl Al —_— 1067 | yes |25 16 (2,7 2,52 2,666 |0,1935 |7.6 |[36 |2 |1 39
pg/l A2 — 0,960 yes (12,5 10 1341 12,556 (12,65 |1,036 (8,2 |[30 |2 3 35
mg/kg M1 } 8,590 H |0,78 20 |145 |0,725 |0,7423 |0,1167 (157 |21 |3 0 24
pa/t V1 ';_ 1,825 yes | 0,63 20 |0,745 0,63 0,6292 |0,05792 (9,2 (|30 |3 4 37
pg/l V2 - 0,309 | yes|4,85 20 |5 484 (4,852 |0,5877 |12,1 (21 |1 1 23
pg/l V3 ;— 1,692 yes [ 13,3 20 |15,55 |13,37 13,38 1.9 14,2 (|18 |1 2 21
pg/l Vh2 _; -1,211 yes | 5,12 20 (45 4,96 4,998 0,3695 |7,4 ||6 1 0 7
pg/l Vh3 ——: -2,282 | yes (14,9 20 (11,5 14,83 14,7 1,638 10,4 |10 |0 0 10
Cr Mg/l Al — -0,627 yes [8,5 15 [81 8,35 8,446 0,5615 [6,6 [[36 |2 0 38
po/t A2 _i -0,571 yes (175 10 |170 170 171,6 14,28 (8,3 ||35 1 0 36
mg/kg M1 - -0,377 | yes |53 20 |51 53,8 65,12 |7,481 1356|123 |1 0 24
pg/l Vi ; 5,079 H |5,04 20 |76 5,09 5,082 |0,5167 |[10,1({32 |3 1 36
g/l V2 - 0721 | vyes|[11,1 25 |12 11,1 11,19 1,107 (99 [[23 (1 [0 |24
po/l V3 — -0,906 yes |59,2 30 |51,15 |57,52 |59,53 13,33 |223 (|21 1 1 23
g/l Vh2 I)—.-.— 2,236 yes |9,42 15 |11 10,6 9,685 1,964 (20,2 (|6 0 0 6
ugh Vh3 _(I -0,855 yes | 69,4 30 |60,5 71 70,37 11,97 17,0 ({10 |0 0 10
Cu pofl Al —_— 1,600 | yes|7.5 15 6,6 74 7.186 |0.6341 (8.8 |[28 |3 |5 |36
g/l A2 f 0,000 yes | 250 10 |[250 249 247.4 10,11 41 (|36 |1 0 37
mg/kg M1 -—(I -1,611 yes (120 16 |105,5 120 1174 10,19 |87 (|26 |0 0 25
g/t V1 ! 3 20 |[<5 2,9 2,901 |04821 (16,623 |2 |9 34
[Sell] V2 L_ 2,154 yes |12,3 20 |14,95 12,5 12,42 1,348 10,8 |[19 1 2 22
pg/t V3 e m——— 2,313 | yes [147 15 (1215|1471 |147.2 |14 |76 |21 |1 fo |22
pg/l Vh2 ——| 1,429 | yes |14 20 (12 15.4 14,17 |2256 (15916 |0 [0 |6
pg/l Vh3 ——— -2,892 | yes|166 15 [130 170 1652 (1538 (9,3 ||9 1 0 10
drw. % M1 -r -0,402 | yes 99,5 0,5 (99,4 99,5 99,46 [0,2953 (0,3 (|23 |0 0 23
Hg Ho/l H1 .« -0,625 | yes|[1,44 20 (1,35 1.44 1,398 [0,2002 [143 (|26 |2 2 30
pa/l H2 5 5,833 yes|0,064 |30 (0,12 0,062 |0,07329 (0,04542 61,9 |[12 |2 6 20
pg/l H3 ; 0,000 | yes|0,17 25 (0,17 0,17 0,209 |0,1154 (551 (|14 |0 5 19
pa/l H4 --—(I -1,973 | yes |3,65 25 2,75 3,65 3,579 06629 (185 (/23 |2 0 25
ug/kg M1 _— 0584 | yes|274 20 [290 2855 |284 4589 (16,1 (19 [0 |1 20
Ni pa/l Al — 2,246 yes [9,5 16 179 9,3 9,334 0,8858 (9,5 [[33 |3 1 37
pg/l A2 ..(I -0,308 | yes 325 10 (320 316,5 320 21,44 6,7 (|32 |3 0 35
mg/kg M1 -__4l -3,237 | yes |20,7 20 |14 19,8 19,99 3,589 17,9 |22 |0 0 22
pg/l V1 ——(I -2,289 | yes |6,29 20 |4,85 6,32 6,277 0,6538 (10,4 (|30 (2 3 35
pg/l V2 — -0,606 | yes [16,5 20 |155 16,45 16,48 1,305 (7,9 |21 1 0 22
pg/l V3 -——(I -2,037 | yes [59.4 20 |47.3 58,7 59,36 6,473 10,9 |[18 1 1 20
pg/l Vh2 _; -1,667 yes |18 20 |15 12,57 184 2,819 15,3 ||7 0 0 7
pg/l Vh3 ———; -2,157 yes (66,3 20 |52 65,3 67,04 13,75 |205 (|10 |O 0 10
Pb pgll Al [E— 1,636 yes (5,5 20 |64 55 5,594 0,806 14,4 1(35 |1 3 39
ol A2 I 1,167 | yes |80 15 |87 79,08 (80,17 |6,864 (8,6 |[32 |1 |2 |35
mg/kg M1 ;_._._.. 1,914 yes | 25,6 20 |305 26,55 (26,2 3,269 (124 |24 |1 0 25
ug/t V1 ' 3.13 20 |<5 3.1 3,058 03389 (11,0]|29 |3 4 36
g/ V2 Eoes; || 2580 yes | 7,79 20 |9.8 7.7 7,873 1,295 16,4 1|19 |2 2 23
pg/t V3 | | 2,867 | yES | 27,9 20 (359 28,84 (28,82 (3518 (12217 |2 |2 |21
pg/t Vh2 —-——-‘l -3,265 yes | 8,76 20 (59 8.8 8,436 1.268 15,0 (|6 1 0 7
pg/l Vh3 — -2,698 yes | 31,5 20 |23 324 31,42 3,85 12,2 |10 |0 0 10
Sb pa/l A1 q -0,111 yes |9 20 |89 8,9 9,384 0,9248 (9.9 |[[11 0 1 12
pg/l A2 R 1,481 | yes |54 15 |60 53,4 5397 (3,875 (7.2 [[11 |0 |0 1
ma/kg M1 ' 5,69 <1 6,35 6,171 3,143 |50,9 (|6 0 5 1"
pg/ V1 : 4,16 25 |<5 4,09 4,37 06726 (1539 [0 |2 1
pa/l A\ _I -1,791 yes [ 13,4 20 |1 13,8 13,48 1,292 |96 ||7 0 1 8
‘pgh V3 ———-———-4I -3,079 yes (22,3 30 |12 22,3 211 4,045 19,1 ||7 1 1 9
ug/ Vh2 ; yes 13 16,6 1547 (2,139 |138]2 |0 |0 2
pg/l Vh3 ' yes 25 32,8 30,5 4,784 15,6 |2 0 0 2
Se pg/t Al : 4 20 |<10 3,83 4,053 10,4822 [11,8 (|9 0 5 14
pg/! A2 — -1,600 | yes |25 15 |22 23,05 2342 |1829 |78 [[10 |2 1 13
mg/kg M1 L 5,268 yes | 2,06 25 |34 21 1,926 |0,6913 [358 (|9 0 2 11
pa/t V1 ' 1,63 <10 1,58 1,581 0,2171 13,7 |7 0 6 13
pat V2 ‘ 6,17 <10 6,17 6,118 1,089 (17,8 |5 1 4 10

Qutlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
SYKE - Interlabaratory comparison test 52003
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Analyte Unit Sample z-Graphics Z-value| Outl | Assig- | 2° Lab'sl, Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test| ned |Tar result ' sed | fai- | sin of
S 2 402 oK | value |SD% o Rl -
g/l V3 : i [<10  [8605 [7168 [3,754 [523[]3 Jo |6 |8
Laboratory. 27 -
Se [T Vh2 : <11 8 8 1556 19,2 ||1 0 3
pg/l Vvh3 : <11 2,355 (2,367 (07749 (3272 |0 |2 |4
Zn Holm Al — 1,067 | yes |25 15 |27 26,2 25,86 |2,494 |96 |31 |2 |5 |38 |
ug/ A2 — 1,250 | yes|160 10 [170 163 161,8 (8,113 |5 3 (2 |0 |36
mg/kg M1 S 2,043 | yes|744 15 |63 74,47 |73,36 (6544 (8,9 (22 |2 |0 |24
pg/l V1 - 0,469 | yes (48,3 15 |50 483 |48,29 (466 |96 (|33 |2 |2 |37
pg/l V2 - 0,471 | yes|425 |15 |41 429 4244 (4419 (104121 |0 |2 |23
po/l V3 — 1,197 | yes |78 15 |71 76 76,88 |64 83 (|20 (3 |0 |23
pg/l Vh2 e — -2,363 | yes|47.4 |15 |39 395 (4644 (1074 (2315 [1 |0 |6
pg/l Vh3 ] 2,744 |vyes|894 |15 |71 89,2 90,51 (1662 (1839 [0 |1 10
Laboratory- 28 ' »
Fe noll F1 ) 4,457 | yes|175 10 |214 179 180,619,595 15,3 |35 |1 0 36 |
g/l F3 —_— 1,090 | yes|[159 156|172 158 160,7 [10,37 |65 [[34 |1 |0 |35
Mn ngll F1 : 65 10 <30 5 65,41 4,201 |6.4 |24 |2 |1 27
pg/l F3 ! 19,1 20 |[<30 18,9 19 3341 (17520 |1 |6 |27
Laboratory 29
Al Hofl 73 —_—— 2,742 | yes 125 15 199,20 124 123,6 |9.8/86 |8 71 18
As malkg M 1 9.8 25 <50 10,8 10,20 |2.236 |21.7 |[22 |1 |1 24
cd malkg M1 — 53,600 | H |0,78 |20 |4,953 0,725 |0,7423 |0,1167 |15,7 ||21 |3 |0 |24
Cr ugh A2 3 0,114 | yes 175 10 |174 170 1716 |14,28 8.3 ||35 |1 |0 |36
ma/kg M1 j 4,321 yes |53 20 |[75,9 53,8 5512 |7.481 (13523 [1 |0 |24
ug/l V3 - 0,484 |vyes|592 |30 |63,5 5752 (59,53 |13,33 22321 |1 |1 23
Cu woll A2 i 10,080 | yes |250 10 |249 249 2474 110,01 |41 (136 |1 |0 |37
mglkg M1 — 1,778 | yes 120 15 (136 120 117,4 (10,19 |87 |[25 |0 |0 |25
pgh V3 [ 1,361 yes | 147 15 |162 1471|1472 |1114 |76 |[21 |1 |0 |22
Ni poll A2 ) 0,062 | yes |325 10 326 316,5 320 2144 6,7 |32 |3 |0 |35 |
mglkg M1 o ||2,544 | yes (20,7 |20 (25,97 [19,8 1999 (3589 (179122 |0 |0 |22
pg/ V3 i 0,017 C |59,4 |20 (59,5 58,7 5936 (6,473 [109 /18 |1 |1 20
Pb mg/kg [VE] } 5,091 H 256 |20 |38,63 |26,56 |26,2 |3,269 |12.4 (|24 |1 |0 |25
Sb mg/kg M1 ' 5,69 <50 6,35 |6,171 |3,143 |509 |6 |0 |5 |11
Se ma/kg M ' 2,05 |25 [<100 |21 1,026 |0,6913 (358 ||9 |C |2 K
Zn 1] A2 3 0,125 | yes 160 10 161 163 161,8 8,113 |5 34 |2 |0 |36
mg/kg M1 [ 1,900 | yes|74,4 15 |85 7447 (73,36 (6,544 (8,9 [|22 [2 [0 |24
pg/l V3 o 0,256 | yes |78 15 |76,5 76 76,88 6,4 83 (|20 I3 |o |23
.Laboratory 30 , » :
As mg/kg M — 0,980 | yes|9.8 25 |11 10,8 10,28 2,236 |21.7 ][22 |1 |1 2
Cd mg/kg | Mhi ; yes | 0,787 0,6133 0,787 0,774 10,1376 [17,7 ||3 [0 [0 |3
Cr maglkg | Mhi ; ves [ 78,6 89,67 69,85 70,17 |1545 2204 |0 |0 |4
Cu mg/kg Mh1 ; yes | 121 120 114,6 114,6 [5,451 48 |[[3 0 0 3
Ha Y] H1 : 1,44 |20 |<2 1,44 1,398 |0,2002 |14,3 |26 |2 |2 |30
pg/l H2 ! 0,064 |30 |[<2 0,062 [0,07329 (0,04542 (619 {12 |2 |6 |20
pg/l H3 : 017 |25 |[<2 0,17 0,209 |0,1154 (551 ||14 [0 |5 |19
ugh H4 i 0877 |vyes|365 |25 4,05 3,65 3579 (06629 (18523 |2 |0 |25
pa/kg M1 o 0,341 yes | 274 20 (2833 |2855 |284 4589 (161|119 |0 |1 20
Ni mglkg | Mh1 ) ves [ 24,3 2467 26,056 |29.42 |7.394 25,14 |0 |0 |4
Pb mglkg | Mh1 : yes (36,2 38,67 |30 31,43 5,01 188 3 |0 3
Sb ma/kg M1 : ves 5,69 6.5 6.35 6.171 |3.143 (5006 |0 |5 |11
Se mg/kg MT v 0,065 | yes|2.05 125 12,067 |24 1926 10,6913 (358118 |0 12 (4
) ma/kg M1 g 1,64 <20 1.8 1774 |0,6419 136,18 |0 |2 |5
Zn mg/kg | Mh1 : yes [72,9 88 81,8 82,49 |10,54 |12,7]|4 |0 Jo |4
Laboratory 31 :
Cr pall AZ — 0,571 | yes|175 10 170 170 1716 114, 83 |[35 |1 |0 3%
pg/i V3 e 12,568 | y&S 59,2 |30 |82 57,52 |59,53 13,33 [223 (|21 |1 l1 23

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier aigorithm), 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- Cf)utl. Mis- Nufm
test | ned |Tar result ’ sed | fai- | sing| o
3 2 1 0 1 +2 43 o6 | e 500 ed | |iabs
Laboratory 32 . ] Y _ T :
As | woh AT s 12,667 | y€S 1,5 20 11,9 1,409 1,458 |0,2682 18,3 |22 |0 |8 |31
pg/ A2 — 1,778 | yes|15 15 |13 14,65 (1472 (1434 (97 |26 |0 |1 |27
pg/l V1 2,943 | yes (1,06 25 |1,45 1,045 (1,051 |0,2702 (257 |20 |0 |10 |30
pg/l V2 2,462 yes | 3,25 20~ 4,05 3,24 3,254 |0,5941 (18,2 (|17 |0 5 2
ug/l V3 — 1,261 | yes|1295 |30 (105 [1295 |12,65 (2833 (22412 (3 |1 |16
Cd pail AT — -1,600 | yes|2,5 15 (2,2 2,52 |2,566 |0,1935 |75 ||36 |2 |1 39
ug/l A2 —_— -2,400 | yes|12,5 10 |11 12,55 (1265 (1,036 (82 ({30 (2 |3 |35
pg/l V1 [ 0,318 | yes|063 |20 (0,65 0,63 0,6292 |0,05792(9,2 |30 (3 |4 |37
po/l V2 — 1,134 C (485 |20 |54 4,84 4,852 |0,5877 (121 |[21 |1 1 23
pg/l V3 e 2,030 | yes|133 20 |16 13,37 |13,38 |18 14,2 (18 [1 |2 21
—Cr Ho/l AT — -1.255 | yes |85 15 (7,7 8,35 8,446 |0,5615 |6,6 |36 |2 |0 K
pg/l A2 R -2,629 | yes|175 10 [152 170 1716 (14,28 (83 [[35 |1 |0 |36
pg/l V1 - 0,417 | yes|504 |20 |525 5,09 5082 10,5167 (10,1 (32 |3 |1 36
g/l V2 - 0,432 | yes|11.1 25 |10,5 11,1 11,19 [1,107 (99 |[[23 [1 |0 24
pon V3 i 0,642 | yes|592 |30 |53,5 5752 |59,53 (13,33 (22321 |1 1 23
— Cu poht Al — 0.889 | yes|7.5 15 |80 7.1 7.186 |0,6341 |88 |[28 |3 |5 36
pg/t A2 ] -1,040 | yes|250 10 |237 249 2474 11011 |41 (|36 [1 |0 37
pon \%! - 6,500 H |3 20 |4,95 29 2,901 (04821 (166 ({23 |2 |9 34
pon V2 S 1,382 | yes|123 |20 |14 12,5 12,42 (1,348 (10,8 ([18 |1 |2 22
pg/l V3 - 0,363 | yes |147 15 [151 1471 (1472 (11,14 (76 (21 (1 (O 22
~ Hg ug/l Hi P 1,319 | yes|1,44 |20 [1,25 1,44 1,398 [0,2002 [14.3 |[26 |2 |2 30
pg/l H2 — 0,938 | yes|0,064 |30 |0,055 |0,062 |0,07329|0,04542(61,9 (12 |2 |6 20
ug/! H3 ] -2,824 | yes (0,177 |25 |0,11 0,17 0,209 |0,1154 |55, [[14 |0 |5 19
ugh H4 - 0,657 | yes|365 (25 |3,35 3,65 3,579 |0,6629 [185((23 |2 |0 25
Ni uoll AT —_—— -1.684 | yes|95 15 8,3 9.3 9,334 10,8858 19,5 (|38 |3 |1 37
pg A2 —_— 4,308 | H |325 10 |255 3165 (320 21,44 (6,7 |[32 (3 |0 35
pg/l \%! e 0.493 | yes |6,29 20 |66 6,32 6,277 |0,6538 (10,4 (|30 [2 |3 35
pg/l V2 — -1,212 | yes [16,5 20 |14,5 16,45 (16,48 (1,305 (7.9 (|21 |1 |0 22
pg/l V3 —_— 0,741 | yes|594 |20 |55 58,7 59,36 6,473 [10,9 [118 |1 1 20
Pb gl Al o—— 2,000 | yes|5.5 20 |44 55 5,504 0,806 |14.4 (/35 |1 |3 39
pg/t A2 em— -2,000 | yes |80 15 |68 79,08 |80,17 (6,864 (86 |[32 (1 |2 35
pgh V1 ES—— -2,332 | yes|3.13 20 |24 3,1 3,058 |0,3389 (11,028 |3 |4 36
pg/t V2 - -0,565 | yes|7,79 20 |7,35 7.7 7873 1,295 (164 (|19 |2 |2 23
g/t V3 j— 0,753 |yes|279 |20 |30 28,84 (2882 (3518 [122[17 |2 |2 |2
Zn ug/l A — 1,600 | yes |25 15 |22 2 2586 (2,494 (9,6 |31 [2 |5 |3
pg/ A2 — -2,250 | yes|160 10 |142 163 1618 (8,113 |5 34 (2 |0 36
pg/l \%! p— -1,187 | yes |48,3 15 |44 48,3  |48,29 |4,66 96 (|33 |2 |2 37
pg/l V2 — -1,412 | yes |425 15 |38 42,9 4244 (4,419 (104 |21 [0 |2 23
wg/l V3 - 0,598 | yes |78 15 |74,5 76 76,88 |64 83 |[20 |3 |0 23
Laboratory . 33 ' ' : 2t :
Hg g/ H1 — 0,799 | yes |1,44 20 1,32 1,44 1,388 10,2002 |14,3 |[26 12 |2 |30
poft H2 ‘ -0,104 | yes (0,064 |30 0,063 |0,062 |0,07329|0,04542(619 ({12 |2 [6 |20
gl H3 —_— 41,882 | yes|0,17 |25 0,13 0,17 0,209 |0,1154 (55,1 |[14 |0 |5 19
ugh H4 nm—— 3,047 | yes|365 |25 (2,26 3,65 3,579 |0,6628 (18,523 |2 |0 25
pg/kg M1 — -0,906 | yes|274 20 |249,2 |2855 284 4589 (16,1 {119 |0 (1 20

Qutlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
SYKE - Interlaboratory comparison test 5/2003
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Analyte Unit Sample z-Graphics Z-value| Outl | Assig- T2' Lab'? Md. Mean SD | SD% Pasé Outl.| Mis- | Num
test ned ar result sed | fai- | sin of
S 2 10 M2 Ok | value | SD% ed | °° | tabs
Laboratory 34 , % ' ,

As woll Al ' 1.5 20 <21 1400 11458 10,2682 1183 (22 |0 31
pa/l A2 ! 15 15 <21 14,65 [1472 [1,434 (9,7 ||26 |0 |1 27

mg/kg M1 - 16,010 | H |9,8 25 |29,42 |10,8 1029 (2,286 (21,7 ([22 |1 |1 24

pg/l V1 ! 1,06 25 |<21 1,045 [1,051 |0,2702 |25,7 |20 |0 |10 |30

pg/t V2 : 3,25 20 |<21 3,24 3254 (05941 (18,2 (|17 (0 (§ (22

pg/t V3 : 12,95 |30 |[<21 12,95 [1265 [2,833 [224 (12 |3 |1 16

Cd ugll Al ' 2,5 15 | <4 252 2,566 |0,1935 |7,6 [|36 |2 |1 39
ug/l A2 SR — 3,680 | yes|125 10 (10,2 12,55 |1265 |1,036 (82 (|30 |2 |3 |35

ma/kg M1 ! 11,450 | H |0,78 20 (1,673 0,725 |0,7423 |0,1167 (157 (|21 (3 |0 |24

pg/l Vi1 ! 0,63 20 |<4 0,63 06292 |0,05792(9,2 ||30 (3 |4 |37

pgn \'] ! 4,85 20 |<4 484 4852 |0,5877 12,1121 |1 |1 23

pg/l V3 —_— 2481 | yes|13,3 20 |10 1337 (1338 |19 142118 (1 |2 |21

Cr poll Al p—1 3549 | H [85 15 15,6 8,35 8,446 |0,5615 6,6 ||36 |2 |0 |38
pg/l A2 - 0,240 | yes |[175 10 [172,9 |[170 1716 (14,28 (8,3 |[35 [1 |0 |36

markg M1 —_— 1,653 | yes |53 20 |44,24 |538 5512 |7,481 (13523 |1 |0 |24

o/l \%! ; 5,04 20 |<5 509 (5082 [0,5167 [10,1|[32 [3 |1 36

pg/l V2 —_— -1,189 | yes 11,1 25 (9,45 11,1 1119 (1,107 (99 |[23 |1 [0 |24

g/l V3 S -1,244 | yes|59,2 30 |48,15 (57,52 |59,53 13,33 (22,321 |1 |1 23

Cu Hol Al ! 75 15 |<20 7.1 7.186 |0,6341 |8,8 |28 |3 |5 |36
pg/l A2 (—— 1,360 | yes|250 10 |267 249 2474 (1011 |41 |36 |1 |0 |37

ma/kg M1 et -1,463 | yes [120 15 [106,8 [120 1174 [10,19 (87 |[25 [0 [0 |25

pgil V1 ! 3 20 (<20 29 2901 [0,4821 |166 (/23 (2 |9 |34

pg/l V2 ! 12,3 20 |[<20 12,5 12,42 [1,348 (10819 [1 |2 |22

pgil V3 sy 0,952 | yes|[147 15 [136,5 |147,1 |147.2 [11,14 |76 |20 [1 [0 |22

drw. % M1 —_— 1,206 | yes |99,5  |0,5 |99,2 99,5 199,46 |0,2953 0.3 |[23 |0 |0 |23
Hg nail F1 : 1,44 20 <12 1,44 1398 |0,2002 |14,3][26 |2 |2 |30
pght H4 j 80,990 | H [365 25 40,6 365 (3579 (06629 [18,5([23 (2 [0 |25

pg/kg M1 — 1,038 | yes|274 20 1302,4 |2855 |284 45,89 |16, |[19 |0 |1 20

Ni pait Al Frr 3,649 | H |96 15 6,9 9,3 9,334 |0,8858 19,6 |33 |3 |1 37
ug/l A2 — 0,923 | yes|[325 10 [340,0 |[3165 (320 2144 (67 |[32 [3 [0 |35

mg/kg M1 — 1,776 | yes [20,7 20 (17,02 |19.8 19,99 (3589 [17.9](22 [0 |0 |22

pgh V1 ; 6,29 20 |<5 6,32 6.277 |0,6538 (10,4 (|30 |2 |3 |35

pg/l V2 : 0,061 | yes |16,5 20 [16.4 16,45 |16,48 (1,305 |79 (|21 |1 |0 22

pg/l V3 q -0,118 | yes 59,4 20 (58,7 58,7 59,36 (6,473 [10,9](18 |1 |1 20

Pb g/l A : 55 20 |<13 55 5594 10,806 |14.4 (|35 |1 |3 39
pg/t A2 - 0,417 | yes |80 15 82,5 79,08 |80,17 |6,864 (86 [[32 [1 (2 |35

ma/kg M1 - 0,744 | yes|25,6 20 (27,5 26,55 |26,2 3269 [124([24 [1 [0 |25

pg/l \%! ! 3,13 20 [<13 31 3058 03389 (11,020 |3 |4 |36

g/l V2 : 7,79 20 |<13 7.7 7873 (1,295 (16419 |2 |2 |23

pg/l V3 - 41,0390 | yes [27,9 20 |25 2884 (2882 (3518 |[122]([17 [2 |2 |21

Sb pgll A1 ' 9 20 [<22 8.9 9,384 10,0248 |99 (|11 {0 |1 2
pafl A2 P 1,333 | yes|54 15 (59,4 53,4 5397 3875 (7.2 [|[11 |0 |0 1

ma/kg M1 ! yes | 5,69 2,96 6,35 6,171 (3,143 |[50,9([6 [0 |5 11

gl V1 : 4,16 25 |<22 4,09 437 0,6726 (15319 [0 |2 1

pail V2 : 13,4 20 |<22 13,8 1348 (1,202 (96 |7 [0 |1 8

po/l V3 ! 22,3 30 |<22 223 21,1 4,045 |19 ||7 |1 |1 9

Se Hol Al : 4 20 (<36 383 4053 10,4822 (1189 |0 |5 |14
po/l A2 ! 25 15 [<36 23,05 (2342 (1,829 (7.8 [[10 |2 |1 13

mg/kg M1 e || 2,667 | yES [2,05 25 [2,733 |21 1,926 [0,6913 (3589 [0 |2 1

ug/l \%! E 1,53 <36 1,58 1,581 |0,2171 [13,7||7 [0 |6 13

pg/l V2 ; 6,17 <36 6,17 6,118 |1,089 |178][5 |1 |4 10

g/l V3 ! <36 8605 (7,168 3754 (52313 |0 |6 |9

Zn gl Al j———  |[1,600 |yes|25 15 |28 26,2 |25,86 (2,494 (9.6 |31 12 |5 |38
g/l A2 e 2125 | yes|160 10 (177 163 161,8 18,113 |5 34 |2 |o |38

mg/kg M1 — 3777 | H |744 15 53,33 (7447 (7336 (6544 (89 |[[22 |2 |0 |24

pg/t V1 E— 1,021 | yes|48,3 15 |52 483  |48,29 |4,66 96 (|33 |2 |2 |37

g/ V2 i 0627 | yes|425 15 44,5 42,9 4244 (4419 (104121 |0 |2 |23

ug/l V3 il 0,855 | yes |78 15 |73 76 76,88 |64 83 |[20 |3 |0 |23

Outlier test failed: C - Coheran, G1 - Grubbs(1-outiier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Analyte Unit Sample z-Graphics Z-value| Outl | Assig- T2' Lab'sI Md. Mean SD |SD% Pas; Cf)utl. Mis- | Num
test | ned ar result . se ai- | sin of
B A0 e OK | value SD°g/o led s labs
_ Laboratory 35
As Hgh AT — 1,533 | yes|1.5 20 11.27 1,400 [1,458 10,0682 |18.3 (|22 |0 |9 37
pg/ A2 - 0,444 | yes|15 15 14,5 14,65 |14,72 [1,434 (97 |[26 [0 |1 27
g/l \ — 2,302 | yes[1,06 |25 [0,755 [1,045 [1,051 |0,2702 |257(|20 |0 |10 (30
pg/l V3 [ -3,351 M 1295 (30 |6,44 12,95 (12,65 (2,833 (224 (12 (3 |1 16
Cd ng/l Al - 0,213 | yes |25 15 2,46 2,52 2,566 |0,1935 [7.6 ||386 [2 |1 39
ug/l A2 J— -1,408 | yes|12,5 10 [11,62 (1255 |12,65 [1,036 (82 [[30 |2 |3 35
g/l 2 4 0,167 | yes|0,63 |20 [0,6405 |0,63 0,6292 |0,05792(9,2 |30 |3 |4 |37
g/ V3 i 0,011 | yes|133 |20 [1329 |13,37 |13,38 (1.9 14,2 |18 |1 2 21
Cr noll A3 N— 1,029 | yes 8,5 15 19,73 8,35 8,446 |0,5615 6,6 ||36 |2 |0 38
pon A2 o 0,229 | yes|175 10 [173 170 1716 |14,28 (83 |35 |1 0 |36
pg/l \%1 . 0,238 | yes|504 |20 5,16 5,09 5082 (05167 [10,1[32 (3 |1 36
pg/ V3 S| 1,717 | yes|59,2 |30 [43,95 |57,52 (59,53 [13,33 (223 (/21 |1 1 23
Cu 1] Al — 0,007 | yes|7.5 15 6,99 71 7.186 10,6341 |8,8 ||28 |3 |5 36
pgh A2 = 0,160 | yes|250 10 |252 249 2474 (1011 (41 [|36 |1 |0 37
ugh Vi1 o 0,867 | yes|3 20 3,26 29 2901 |04821 (16623 |2 |9 34
po/l V3 ' 0,000 | yes|147 15 147 147,1 [147,2 1114 |76 |21 [1 |o 22
Fe 1] F1 —_— 1,714 | yes |175 10 190 179 1806 9,595 |53 |35 |1 |0 K3
pght F3 — 0,419 | yes|159 15 |164 158 160,7 (10,37 |65 [[34 |1 |0 35
N uoht Al —_— 1,025 | yes 9.5 15 110,23 (9,3 9,334 |0,8868 (9,6 |33 |3 |3 37
g/l A2 —— -1,169 | yes 325 10 |306 316,5 |320 21,44 (67 [[32 |3 |0 35
g/l \%| — 0739 | yes|629 |20 |6,755 |6.32 6,277 [0,6538 [104 /30 |2 |3 35
g/l V3 o 0210 | yes|594 |20 |58,15 |58,7 59,36 [6,473 (10,918 |1 1 20
Pb noll Al = 0,327 | yes|5.5 20 15,68 55 5,504 |0,806 (14,4 (1356 |1 3 39
g/l A2 d 0,117 | yes |80 15 793 79,08 [80,17 |6.864 |86 |[|32 |1 2 35
pg/l V1 b 0,112 | yes|3,43 |20 (3,165 |31 3,058 (03389 (110290 (3 |4 K
g/l V3 — 0,484 | yes|27,9 20 [2925 (28,84 |28,82 (3518 (12217 [2 |2 21
5b poll AT peer 0,456 | yes |9 20 8,59 8.9 9,384 [0,0248 (9.8 |11 |0 |1 12
ug/l A2 - 0,346 | yes |54 15 |52,6 53,4 5397 (3875 (7.2 (|11 [0 [0 1
g/l \%! — 0,817 | yes|4.16 |25 [3,735 (4,09 437 |06726 (15319 |0 |2 1
g/l . V3 — 3942 | M (223 |30 |9,115 (22,3 21,1 4045 1917 |1 1 9
Se g/t Al pu— 0,750 | yes |4 20 |3,70 3383 4,053 (04622 (1189 |0 15 14
g/t A2 a 0,373 | yes |25 15 [24.3 23,05 [2342 (1,829 (78 |[10 |2 |1 13
ugh V1 ! yes [1,53 1,49 1,58 1,681 [0,2171 (137 |7 |0 |6 13
pg/l v3 ! <1 8605 |7,168 (3754 (523(3 |0 |6 |9
Zn woll Al b 0.053 | yes |25 15 251 26,2 2586 12,494 (9,6 [|31 |2 |5 38
g/l A2 - 0,375 | yes|160 10 [163 163 1618 |8,113 |5 3 (2 |0 36
ug/l % - 0,276 | yes|48,3 15 |49,3 48,3 4829 (466 |96 (|33 [2 |2 37
pg/l V3 [ 1,846 | yes |78 15 |888 |76 76,88 (64 83 [|20 |3 |0 |23
~Laboratory - 36 - 5 i yd L ;
As uglt Al = 0,400 | yes|1.5 20 11.56 1,400 |1.458 ]0,2682 18,3 |22 |0 |9 3
mg/kg M1 T, 1,687 | yes|9.8 25 [11,87 10,8 10,29 [2,236 |21,7 ||22 |1 1 2
g/l V1 — 2,038 | yes|1.06 |25 [1,33 1,045 [1,051 |0,2702 |257([20 |0 |10 (30
g/l V2 — 1,262 | yes|325 |20 |2,84 324 3254 (05941 [1821|17 [0 |5 |22
Cd nghl A f— 0,480 | yes |25 15 [2.50 252 2,566 |0,1935 |76 |36 |2 |1 39
ma/kg Mh1 : yes 0,787 0,9233 (0,787 (0,774 (01376 [17,7(|3 [0 |0 |3
g/t Vi O 1,111 | yes|063 |20 [0,7 063 0,6292 [0,05792(9.2 |30 |3 |4 37
gt V2 R 1887 |yes|4,85 (20 |5765 |4,84 4,852 |0,5877 12,1 [[21 |1 1 23
cr noll AT o 0,722 | yes |85 15 |8.96 8,35 8.446 |0,5615 (6,6 [|36 |2 10 3B
mg/kg Mh1 : yes | 78,6 62,8 69,85 (70,17 |1545 (22014 [0 [0 |4
pa/l \Z st 0,446 | yes|5,04 20 4815 |509 5082 (05167 [10,1([32 [3 |1 36
pg/l V2 ] 0,966 | yes|11,1 25 |9,76 1,1 11,19 [1,107 (9.9 (23 |1 |O 2%
Cu Hoil A1 pm— 0,800 | yes|7.5 15 [7.95 74 7.186 |0,6341 18,8 [|28 |3 |5 K
mgrkg Mh1 : yes [121 1087 |1146 |1146 |5451 (48 [|3 |0 |0 3
pg/l | 4 0,183 | yes |3 20 2945 (29 2,901 (04821 [166((23 |2 |9 34
g/l V2 . 0,406 | yes|123 |20 (128 12,5 12,42 [1,348 [108 /19 |1 2 22
drw. % YA o 0,402 | yes|99,5 0,5 [99.6 99,5 99,46 |0,2953 (0,3 [|23 |0 |0 23
Hg [Tl Hi - 25,070 | H (1,44 |20 |505 1,44 1,398 10,2002 |14,3 |26 |2 |2 |30
pgh H2 . 107,900 | H 0,064 (30 [1.1 0,062 |0,07329|0,04542 (61,9 ([12 |2 |6 20
pgh H3 ; 0,17 25 |<1.0 017 0,209 [0,1154 [55.1 (|14 |0 |5 19
g/t H4 ; 3945 | yes|365 (25 |545 3,65 3,579 (06629 (185123 |2 |0 25
ug/kg M1 - 0,207 | yes|274 20 |279,7 2855 (284 4589 (16,1 (|19 |0 |1 20
NI uoAl A1 [ 0.547 | yes 9.5 15 19.89 9.3 9,334 |0,8856 |95 [|33 |3 |1 37
mgrkg Mht : yes 24,3 39,83 (28,05 (29,42 7,394 (2514 [0 |0 4
ug/l \Z i 41,789 | yes|6,29 20 |5165 [6,32 6,277 (06538 104 (|30 |2 |3 35
g/t V2 ¥ 0,091 | yes|165 |20 |[1635 |1645 |1648 [1,305 |7.9 |[21 |1 0 22
Pb el AT — 20,673 | yes |55 20 15.13 55 5,594 (0,806 |14.4 |35 |1 3 39
mg/kg Mh1 yes 36,2 29,17 (30 31,43 591 1881([3 |0 [0 3

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| Oull | Assig- T2’ Lab'T Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test | ned ar result sed | fai- | sin of
e BNk M OK | value SDg}o led ? labs
poft V1 — 1,581 | yes|3,13 |20 (2,635 (3.1 3,058 [0,3389 [11,0][29 [3 |4 36
Laboratory 36 e
Pb e V2 ——— 2259 |yes|7.79 |20 6,03 77 7873 |1,295 16,419 |2 |2 |23
Sb poll Al re— 0,956 | yes|9 20 |9.86 8.9 9,384 |0,9248 |9.9 [[11 |0 |1 12
pa/l Mh1 ; yes 733 (733 (733 |1 1361 [0 Jo |1
pg/l \%! - 0,211 | yes|4,16 25 (4,05 4,09 4,37 0,6726 (15319 |0 (2 11
pg/l V2 - 0,448 |yes[134 |20 |14 13,8 1348 (1,292 (96 |[[7 |0 |1 8
Se gl Al — 0,775 | yes |4 20 [4.31 3,83 4,053 |0,4822 |11,8]|9 |0 |5 14
mg/kg M1 — 1,730 |yes|205 |25 [1.607 |21 1,926 |0,6913 |3581(9 [0 |2 1
g/l \% ! yes |1,53 1,605 |1,58 1,581 |0,2171 [13,7[/7 [0 |6 13
pg/l V2 ! M (6,17 2,23 6,17 6,118 [1,089 (17,8 (|5 1 |4 10
Zn uall Al f———— (2,347 | yes |25 15 |29.4 26,2 25,86 |2,494 |9.6 |[31 |2 |5 |38
ma/kg Mh1 ! yes | 72,9 96,07 |81,8 8249 (10,54 (12,74 |0 |0 |4
pall V1 —_ 0,607 | yes|48,3 15 |50,5 48,3 48,29 |4,66 96 |33 [2 |2 |37
pafl V2 e (2,620 | yeS [42,5 15 50,85 |42,9 42,44 4419 |104 |21 |0 |2 |23
Laboratory 37
As g/t A7 pem— 1,333 | yes| 1.5 20 1.3 1,409 1,458 0,2682 |18,3 (22 |0 |9 31
pgft A2 S| -1,333 | yes|15 15 [13,5 14,65 (1472 (1,434 (97 |26 |0 |1 27
paii V3 S —— 2,703 | yes|12,95 (30 (7,7 12,95 (1265 (2,833 |224 (12 |3 |1 16
Cd wall At : 0,000 | yes |25 15 2,5 2,52 2566 |0,1935 |7.5 |36 |2 |1 39
pgfi A2 . 0,160 | yes (12,5 10 12,6 12,55 1265 (1,036 [8,2 [[30 |2 |3 35
pg/t V3 b 0,075 | yes|[13,3 20 (134 13,37 13,38 |19 14,218 |1 |2 21
Cr pofl Al ‘ 0,000 | yes|8.5 15 (8.5 8,35 8,446 |0,5615 [6,6 |36 |2 |0 38
ugh A2 ] 0,686 | yes|175 10 |169 170 1716 (14,28 |83 (135 (1 |0 36
pg/t V3 ; 68,560 | H 59,2 |30 (668 57,52 (59,53 [13,33 (22,321 |1 1 23
Cu polt Al e 2,133 | yes|[7.5 15 6,3 7 7,186 |0,6341 |88 [|28 [3 |5 36
pg/t A2 (- 0,400 | yes|250 10 |255 249 2474 (10,11 |41 |[36 |1 |0 37
poft V3 T 0,635 | yes|147 15 |140 1471 (1472 |1114 176 |21 |1 |0 |22
Hg poll H1 " 0,139 | yes|1,44 20 [1,46 1,44 1,398 |0,2002 |14,3 (|26 [2 |2 |30
g/l H2 : 0,064 |30 |<0,2 0,062 |0,07329 |0,04542 (61,9 |[12 (2 |6 20
palt H4 —— -1,458 | yes 3,65 25 (2,985 [3,65 3,579 |0,6629 (18,5(/23 (2 |0 25
Ni uoll A1 - 0.281 yes (9.6 15 (9,7 9.3 9,334 |0,8858 |95 [[338 |3 (1 37
pg/l A2 o 0,246 | yes 325 10 [321 316,5 |320 21,44 (67 (32 (3 |0 35
pgll V3 = 0,825 | yes |59,4 20 |54,5 58,7 59,36 |6,473 [10,9|[18 |1 1 20
Pb nall A1 b || 2,727 | y€S | 5,5 20 (7 55 5594 0,806 |14,4 |35 |1 |3 39
pg/t A2 ; 0,000 | yes |80 15 |80 79,08 (80,17 (6,864 (86 |[[32 |1 |2 35
pgll V3 o 0,143 | yes [27.9 20 (275 28,84 (28,82 |3,518 (12217 |2 |2 |21
Sb pofl Al pu— 20,778 | yes |9 20 (8,3 8.9 9,384 [0,9248 |99 [[11 [0 (1 12
pgil A2 — 41,185 | yes |54 15 49,2 53,4 5397 (3,875 |72 ||11 |0 |0 1
paht V3 S 0,732 |vyes|223 |30 |2475 (223 21,1 4045 1194117 |1 |1 9
Se el Al ] 0,750 | yes |4 20 (3.7 3,83 4053 04822 |11.8(9 |0 |5 14
g/l A2 — 41,707 | yes|25 15 21,8 2305 (2342 (1,829 |78 [[10 [2 |1 13
pg/l V3 : yes 2,45 8,605 (7,168 3754 |523|[3 [0 |6 9
Zn poll Al — 1,067 | yes |25 15 |27 26,2 25,86 |2,494 9,6 |31 |2 |5 38
pgll A2 : 0,000 | yes|160 10 |160 163 161,8 (8,113 |5 34 (2 (0 36
pg/l V3 - 0,769 | yes|78 15 |73,5 76 76,88 (6.4 83 |20 [3 |0 23
Laboratory 38 :
" As ughi AT — 0.667 | yes|1.6 20 (1,6 1409 11,458 [0,2682 |18,3 |22 |0 |9 31
pgll \%! J— 1,057 | yes|1,06 25 |1,2 1,045 |1,061 |0,2702 (257 (|20 |0 |10 |30
Cd nafl Al : 0,000 | yes|2,5 15 |25 2,52 2,566 |0,1935 |75 ||36 |2 |1 39
pg/l \%! } 0,079 |yes|063 |20 |0,635 |0,63 0,6292 |0,05792(9,2 (|30 |3 |4 37
Hg ugh H1 ) 0.104 | yes|1.44 20 |1,455 1,44 1398 |0,2002 [14,3 |26 |2 |2 30
gl H2 ¥ 0,156 | yes|0,064 |30 |0,0625 |0,062 [0,07329(0,04542 (61,9 |[12 |2 (6 |20
pg/t H4 — 0449 |yes|3,65 (25 |3,855 |3,65 3,579 10,6629 |18,5(|23 (2 |0 25
Zn uoh Al f———— |[2,667 | yes |25 15 |30 26.2 (2586 |2494 |9.6 |31 |2 |5 |38
ug/l % | A— 1,573 | yes |48,3 15 |54 48,3 48,29 |4,66 96 (133 [2 |2 37
Laboratory 39
Al pall F2 p— 0.832 | yes 125 15 |132,8 [124 1236 [9.878 8 7 |1 |0 18
pg/l F3 — -3,568 | yes 90,8 15 (66,5 89,1 92,3 14,71 (15916 [0 |0 16
Fe pofl Fi pe 0,491 | yes |175 10 (170,7 |179 180,6 19,595 15,3 |35 |1 |0 36
~pgll F3 ) 0,897 | yes 159 15 [148,3 [158 160,7 (10,37 (6,5 (|34 |1 |0 35
Mn Holl F3 — 0,838 | yes|19,1 20 (17,5 18,9 19 3341 117,5]]20 |1 |6 27

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manuat
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Analyte Unit Sample z-Graphics Z- value| Outl | Assig- T2' Lab's" Md. Mean SD | SD%||Pas- ?lfﬂ. Mis- | Num
test | ned arg| resu sed | fai- | sing| of
3 2oz OK | value SD‘;qA; led o labs
Laboratory -40 R ; : ;
Cd poll A1 p— 20,480 | yes 2,5 15 (2,41 2,52 2,566 |0,1935 |7, 72 1 39
pg/t A2 - 0,480 | yes|125 10 (1220 [12,55 |1265 (1,036 (82 |[|30 |2 (3 35
pgh V1 — 0,873 |yes|063 [20 |0685 |0,63 0,6292 |0,05792(9,2 |[30 (3 |4 37
pg/l V3 - 0.282 |yes|133 (20 [1368 [13,37 (13,38 |19 14218 |1 |2 21
Cr pgh Al = 0,408 | yes |85 15 8,24 8,35 8,446 |0,5615 (6.6 |36 2 |0 3B
pg/l A2 i} -1,504 | yes [175 10 |161,84 |170 1716 [1428 83 (35 |1 |0 36
gt V1 — 0,516 | yes|504 (20 |53 5,09 5082 |0,5167 [10,1 (|32 |3 |1 36
ugll V3 - 0,299 | yes|59,2 30 (56,54 |57,52 [59,53 |13,33 (22,3 (|21 |1 1 23
Cu g/t Al } 3,520 H 7.5 15 (9,48 71 7,186 10,6341 |8,8 ||28 |3 |5 36 |
ugh A2 e 41,010 | yes|250 10 (237,38 |249 2474 1041 141 {138 |1 |0 |37
g/l V1 - 10,800 | H |3 20 |6.24 2,9 2,901 |04821 [16,6([23 (2 |9 34
pg/l V3 —_ 0,695 | yes|147 15 [154,7 |147,1 (1472 (11,14 |76 [|21 |1 |0 22
Ni poll Al — 0,842 | yes 9,5 15 10,10 [9,3 9,334 |0,8858 (95 |[33 |3 |1 37
pgh A2 —d -2,840 | yes|325 10 |278,85 [316,5 |320 2144 |67 (|32 |3 |0 35
pg/l V1 - 0922 | yes|6,29 20 |6,87 6,32 6,277 |0,6538 10,4 (|30 |2 |3 |35
pgh V3 — 0,907 | yes|59,4 |20 |54,02 |58,7 59,36 (6,473 10,9 ({18 |1 1 20
Pb pglt AT — 3,073 | yes|55 20 [7.19 55 5,594 0806 144 |35 |1 |3 39
pg/l A2 < 0,190 | yes |80 15 |78,86 |79,08 (80,17 |6864 |86 (32 |1 |2 |35
pg/l V1 [ 3,786 H 313 |20 |4315 |31 3,058 (03389 (110|290 |3 |4 36
g/l V3 1 2,987 | yes|27,9 20 (36,23 |28,84 (2882 (3518 (12217 |2 |2 21
Zn pglt Al ! 42960 | H |25 15 [10555 26,2 2586 |2.494 9,6 [|31 |2 |5 38
pg/ A2 i 8,742 H |160 10 (229,94 |163 161,8 (8113 |5 34 |2 |0 36
pgh V1 } 28,980 | H (48,3 15 [153,3 |48,3 4829 (466 (96 (|33 |2 |2 |37
p/l V3 } 14,160 | H |78 15 1160,8 |76 76,88 (6,4 83 |l20 [3 o 23
Laboratory: 41 2 : :
Al poh F2 — 0,640 | yes|125 15 [131 124 1236 (9878 |8 7 [1 |0 18
Cd pgll Al j————  ]|2.133 | yes |25 15 (2,90 2,52 2,566 |0,1935 |7.5 ]|36 |2 |1 39
pg/l A2 R 1,328 | yes|125 10 (13,33 (12,55 (12,65 |1,036 (82 [|30 |2 (3 35
pg/ V3 — 1,000 | yes|13,3 20 |1463 [13,37 |1338 |19 14218 |1 |2 21
Cr pall Al —— 1,820 | yes|8,5 15 (9,66 8,35 8,446 |0,5615 |6,6 ||36 |2 |0 38
gl V3 e | 2,753 | yes |59,2 |30 |8365 |57,52 (59,53 (13,33 [223|21 |1 1 23|
Cu woll A — 0,569 | yes|7.5 15 [7.82 73 7,186 |0,6341 (8,8 |28 |@ |5 |6
pg/l A2 i —— -||-5,8352 | H [250 10 [183,1 |249 2474 10,11 |41 |[36 [1 |0 37
g/l V3 = 0,880 | yes|[147 15 [156,7 |147,1 |147,2 (11,14 |76 |21 |1 |0 22
Pb el A f—— ||2,527 | Yes |55 20 16,89 |55 594 10,806 14,4 (|35 |1 |3 39
pg/l A2 . — 0,982 | yes |80 15 |8589 |79,08 |80,17 6,864 8,6 (|32 |1 |2 35
pg/l V3 — -8,991 H 27,9 20 |2815 |28,84 |28,82 |3518 |122]|[17 |2 |2 |2
Zn g/ Al s || 2,667 | Y&S |25 15 |30 26,2 25,86 2494 |96 |31 |2 |5 3B
pglt A2 e 0,500 | yes|160 10 [164 163 1618 [8,113 |5 34 |2 |0 36
palt V3 [— 14,270 | H |78 15 |161,5 |76 7688 (6.4 8.3 |20 |3 |0 23
Laboratory 42 asts s A {
As poll AT ; 1.5 20 <10 1,400 1,458 |0.2682 18,322 |0 |9 31
pg/l A2 e 22311 | yes|15 15 [124 14,65 (14,72 |1,434 (97 |[26 [0 |1 27
mglkg M1 . 0816 | yes|9,8 25 |88 10,8 10,29 (2236 |21,7 |22 |1 1 24
pg/ V1 ' 1,06 25 |<10 1,045 1,051 [0,2702 (257 (/20 |0 |10 |30
ugh Vvh2 : 3,14 <25 2,95 3,137 |1,145 (364 (4 [0 |2 6
pgh vh3 ' 155 |30 |[<25 14,8 1546 (2223 (14,37 [0 |2 9
¢d pgll Al } ) 0,053 | yes |2.5 15 2,50 2,52 2,566 |0,1935 |75 |36 [2 |1 39
gl A2 ps (2,256 | yes |12.5 10 (1391 [1255 |1265 (1036 (82 ||30 [2 |3 35
mg/kg M1 IR -1,752 | yes|0,78 |20 (0,6433 (0,725 |0,7423 |0,1167 (157 |[21 |3 |0 24
g/l V1 ! - |083 |20 |[<2 0,63 0,6292 |0,05792/9.2 (|30 |3 |4 37
g/l Vh2 - 0615 | yes|512 |20 [4,805 |4,96 4998 (03695 (74 |6 |1 |0 7
ug/l Vh3 s 0,493 | yes|[14,9 20 |1564 |14,83 |[14,7 1,538 |104 (10 |0 |0 10
Cr uoft Al pe— -1,600 | yes|8,5 15 |7,48 835 18,496 |0,5615 16,6 |36 |2 |0 3B
pgh A2 > 0,343 | yes|175 10 |178 170 1716 (1428 |83 ||35 |1 |0 3
mg/kg M1 - 0,182 | yes|53 20 |53,97 |53,8 5512 |7,481 [135([23 [1 |0 24
g/t Vi PR -1,210 | yes[5,04 20 |4.43 5,09 5082 10,5167 [10,1 |[32 [3 |1 36
gl vh2 — 0,566 | yes|9,42 15 9,02 10,6 9,685 [1.964 (2026 [0 |0 6
ug/i Vh3 r— 1,306 | yes|69,4 30 |83 71 70,37 [11,97 [170(/10 |0 |0 10
Cu pall Al j— 1,902 | yes|7.5 15 8,12 71 7,786 |0,6341 |88 |28 |3 |5 36
ug/l A2 - 0,480 | yes|250 10 |256 249 2474 |1011 |41 |[36 [1 |0 37
mg/kg M1 - 0,370 | yes|[120 15 [116,7 |120 1174 (1019 (8,7 |25 [0 |0 25
pgh Vi et [ 2,967 | yes |3 20 |389 2.9 2,901 |04821 (166 (/23 (2 |9 34
pg/t vh2 s 12,157 | yes | 14 20 [17,02 |154 14,17 |2,256 (1596 |0 |0 6
pg/l Vh3 Fe— 1,566 | yes|166 15 |185,5 [170 1652 [1538 (93 |9 |1 |0 10
Hg 7] 1 — 2074 [ yes|144 |20 |15 |1.44 |[1,398 |0,2002 |13 || |2 |2 |30

Outiier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampe!, M - manual
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Analyte Unit Sample z-Graphics Z-value|Outl | Assig- | 2* Lab‘? Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test| ned |Tar result : sed | fai- | sin of
S 2 10 2l oK | value |SD% ted | *° | tabs
ug/l H2 : 0,064 [30 [<0,5 0,062 ]0,07329(0,04542(61,9 [[12 [2 6 [20
Laboratory 42 s : ] i :
Hg pa/l H3 ! 0,17 25 (<0, 0,17 0,209 [0,1154 [55,1 [[14 |0 ] 119
ugh H4 - 0,559 | yes|3,65 |25 |3,905 3,65 3,579 |0,6629 (185123 (2 |0 |25
pa/kg M1 i 1,679 | yes|274 20 (320 2855 (284 4589 (16,1 (19 (0 (1 20
] noll Al p— 22,779 | yes |95 i5 7,52 9,3 9,334 [0,8858 (9.5 [|33 |3 |1 37
pg/l A2 - 0,492 | yes|[325 10 317 316,5 |320 2144 (6,7 |[32 |3 |0 |35
mgkg | M1 —_— -2,2711 | yes|20,7 20 |16 19,8 19,99 3,589 (17922 |0 |0 |22
pgll \2! — -1,908 | yes|6,29 |20 |5,09 6,32 6,277 10,6538 |10,4 |[30 |2 |3 |35
palt Vh2 o 40,236 | yes|18 20 |17.57 [17,57 |18.4 2819 (15317 |o o 7
pght Vh3 Yo 0,498 | yes|66,3 |20 |69,6 65,3 67,04 (13,75 (205|110 [0 |O 10
Pb ugh AT p— 1,200 | yes |55 20 6,16 55 5594 0,806 |14.4 |35 |1 |3 |39
pgfl A2 e 1,000 | yes|80 15 (86,0 79,08 |80,17 |6,864 (86 ([32 [1 |2 |35
mg/kg M1 s 0,964 | yes(256 (20 (28,07 (26,55 (262 (3,269 (12424 (1 [0 |25
pg/l \%! e |[2,476 | yes 3,13 |20 [3.905 3.1 3058 [0,3389 [11,0]/20 |3 |4 |36
pgll Vh2 — 1,261 yes (8,76 |20 |9,865 (8.8 8,436 [1,268 (1506 [1 |0 |7
g/l Vh3 —_— 0,857 |yes|31,5 |20 |34,2 32,4 3142 |385 122 (10 |0 |0 10
Se ugh Al ' 4 20 [<10 3,83 4,053 |0,4822 [11,8 9 |0 |5 14
pgll A2 } 4,267 H |25 15 |33,0 23,05 (2342 (1,829 |78 |[10 (2 |1 13
paft V1 : 1,53 <10 1,58 1581 [0,2171 (13,7 |7 |0 |6 13
pgh Vh2 ! <25 8.1 8.1 1556 (1921 |0 |2 |3
pg/l Vh3 : <25 2355 |2367 |0,7749 3272 |0 |2 |4
Zn 1] Al = 0,320 | yes (2 5 (25,6 762 (2586 (2494 (9.6 |31 (2 |5 |38 |
g/l A2 C— 2,000 | yes|160 10 [176 163 1618 8,113 |5 34 |2 |0 |36
mg/kg M1 - 0615 | yes|74,4 15 |77,83 |7447 |7336 (6544 (89 |22 (2 [0 |24
pg/l V1 ; 0,055 | yes|48.3 15 |48,5 48,3 48,29 4,66 96 |[[33 |2 |2 |37
g/l Vh2 j 21,690 | H (47,4 15 1245 39,5 46,44 [10,74 |23 (5 |1 0 6
pglt Vh3 e ||2,550 | yes |89,4 15 |106,5 |89,2 90,51 [16,62 (183 l9 [0 |1 10
Laboratory 43 : 3
drw. % Mi w— 0,627 | yes 99,5 |0,5 |99.344 99,5 69,46 10,2953 [0,3 [[23 |0 |0 |23
Fe pall F1 [o— 1143 | yes 175 10 [185.0 |[179 180,6 |9.595 |53 |35 |1 |0 |36
g/l F3 - 0,922 | yes|159 15 [170.0 |[158 160,7 (10,37 |65 |([34 [1 |0 :’f__‘
~Zn Hofl Al po— 0,640 | yes |25 15 |26.2 26,2 25,86 |2,494 |9.6 [[31 |2 |5 |38
mg/kg M1 S 1,259 | yes|74,4 15 |81,42 (74,47 |73,36 (6,544 (89 |[22 (2 |0 |24
pg/t \%! o 0,497 | yes[48,3 15 |50,1 48,3 48,29 |4,66 96 |[33 [2 |2 |37
poft V3 ; 3,966 H |78 15 [101,2 |76 76,88 [6,4 83 ||20 |3 o 23
Laboratory 44 ’ : .
Fe wa/l F1 } 14,290 H 175 110 1300 179 180,6 19.595 |53 ||356 |1 0 36
g/l F3 ; 7,631 H |158 15 | 250 158 160,7 10,37 |65 (|34 |1 |0 35
Mn wall Fi ' 41540 | H |65 10 1200 65 65,41 |4,201 |64 [|24 |2 |1 27
ught F3 et /84,240 | H [19.1 20 |180 18,9 19 3,341 (175120 |1 |6 |27
Laboratory 45 -
Fe oaht Fi p 0,080 | yes|175 10 [174,3 [179 180,619,505 53 |35 |1 |0 |36
ug/ F3 — 0,587 | yes|159 15 [152 158 160,7 (10,37 |65 [|3¢ |1 |0 |35
Mn Holl Fi pu— 0,554 | yes |65 10 63,2 €5 65,41 |4,201 6.4 |[24 |2 |1 27
pgll F3 : 19,1 20 [<30 18,9 19 3,341 17520 [1 |6 27
Laboratory 46 - -
Al g/ F2 o 0,215 | yes[125 |15 |123 124 1236 |0.878 |8 7 (1 ]0 18
pg/! F3 p 0,117 | yes |90,8 15 |90 89,1 92,3 14,71 159 |16 |0 |0 16
Fe pall F1 = 0,229 yes (175 10 (177 179 180,6 9,595 |53 |35 |1 0 36|
pgll F3 - 0,418 | yes [159 15 [154 158 160,7 [10,37 |65 |[[34 |1 0 35
Mn ugl Fi == 0.923 | yes |65 10 |68 65 65.41 4,201 |64 |24 |2 |1 27
pg/l F3 bt 0,471 ves [19,1 20 |20 18,9 19 3,341 [175]/20 (1 |6 27
Laboratory 47
Fe naft Fi = 6,343 | yes 175 10 178 179 180,6 |9, 53 (3 |1 |0 36
pg/t F3 R 0,168 | yes|159 15 [161 158 160,7 |10,37 (65 (|34 [1 [0 |35
Mn woft F1 — -0,615 | yes |65 10 |63 65 65.41 |4,201 |6.4 ||2&4 |2 1 27
pgl! F3 { -0,052 | yes|19.1 20 |19 18,9 19 3,341 17520 |1 16 |27

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier aigorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Analyte Unit Sample z-Graphics Z-value| Outl | Assig- | 2° Lab'T Md. Mean SD | SD%]|Pas- | Outl.| Mis- | Num
test| ned |[Targ| result sed | fai- | sing| of
B IR R OK| value | SD% tod | | abs
Taboratory 48 : | _ .

As non A ; 5 0 1< 1409 1,458 |0,2682 [18.3 |22 N
pgh A2 R 1511 | yes |15 15 |167  |14,65 [14,72 (1434 (97 |26 [0 |1 |27
pg/t V1 1,06 25 |<5 1,045 1,051 0,2702 (2571120 |0 10 |30
ug/l V2 —— -3,185 | yes|3,25 20 (2,215 (3,24 3,254 0,5941 |18,2(/17 |0 5 22
[Ve/]] V3 — — -2456 | yes|12,95 |30 8,18 12,95 12,65 2,833 224 (12 |3 1 16

~Cd pg/l A1 Im— || 2,400 yes [2,5 15 12,95 2,52 2,566 0,1935 |7, 36 |2 1 3
pg/l A2 !— 3,680 yes [12,5 10 |14,8 12,55 12,65 1,036 82 [|30 |2 3 35
pgi V1 Ip-...._ 1,825 yes (0,63 20 |0,745 0,63 0,6292 |0,05792 (9,2 {[30 |3 4 37
uaht V2 —_— 0,722 | yes|485 |20 |45 484  |4,852 |0,5877 |121 |21 |1 1 23
o7} V3 __f -1,090 | yes|13,3 20 |11,85 13,37 13,38 1.9 14,2 ([18 |1 2 21

[o]3 Ha/t A1 -] -0,361 yes (8,5 15 18,27 8,35 8,446 0,5615 (6,6 [[36 [2 0 38
pal/i A2 ;- 0,571 yes |175 10 (180 170 1716 14,28 83 |35 1 0 36
[SeTj] \ —(l -0,853 yes [5,04 20 |461 5,09 5,082 0,5167 [10,1([32 |3 1 36
pa/l V2 ;—_ 0,937 yes | 11,1 25 124 1.1 11,19 1,107 99 |23 1 0 24
pa/i V3 = -0,434 yes (59,2 30 (5535 (57,52 |59,53 13,33 223 (|21 1 1 23

“Cu pg/ A1 —— -2,631 yes|7,5 15 16,02 71 7,186 06341 [88 [[28 |3 5 36
pg/l A2 ’|- 0,320 yes [ 250 10 (254 249 247.4 10,11 41 (|36 |1 0 37
pg/l V1 ——; -2,317 yes |3 20 |2,305 2,9 2,901 04821 16,6 |23 |2 9 34
pgi V2 —_— -0,976 | yes 12,3 20 (111 12,5 12,42 1,348 10,8 ||{19 |1 2 22
pg/l V3 ;— 1,315 yes | 147 15 |[161,5 147 1 147,2 11,14 76 ||21 1 0 22

Hg ug/l H1 [ 0,556 yes [ 1,44 20 [1,52 1,44 1,398 0,2002 [14,3][26 |2 2 30
pg/t H2 lL— 17,290 H |0,064 (30 (0,23 0,062 |0,07329 |0,04542 |61,9 (12 |2 6 20
ugh H3 8 7,529 yes |0,17 25 (0,33 0,17 0,209 0,1154 |551 (|14 |0 5 19
pa/l H4 _¢' -5,107 H |3,65 25 |1,32 3,65 3,579 0,6629 |18,5(/23 |2 0 25

Ni g/l A1l — -4,688 H (95 15 (6,16 9.3 9,334 0,8858 (9,5 [[33 [3 1 37
pg/l A2 lL—-. 1,477 yes [ 325 10 [349 316.5 320 21,44 6,7 ||32 |3 0 35
[8e7]] V1 -——i -3,998 H |6,29 20 |3775 6,32 6,277 10,6538 |104 (|30 |2 3 35
va/l V2 —-(I -0,697 yes (16,5 20 (1535 16,45 16,48 1,305 79 |21 1 0 22
Ha/t V3 I)--— 1,288 yes | 59,4 20 |67,05 58,7 59,36 6,473 10,9 (/18 1 1 20

Fb ol AT ey 1,927 | yes|5,5 20 6,56 55 5594 (0,806 |14,4((35 |1 3 |39
g/l A2 b ]2,500 | yes |80 15 1950 79,08 (80,17 6,864 (86 (32 [1 (2 |35
ug/ V1 - 0,591 | yes|3,13 20 (3315 (3,1 3,058 [0,3389 [11,0([29 |3 |4 36
[e1]] V2 4' -0,122 | yes |7,79 20 |7,695 |77 7,873 1,295 16,4 |19 |2 2 23
pg/l V3 —4‘ -1,487 | yes 27,9 20 2375 [28,84 (2882 3518 12,2 ({17 (2 2 21

Sh o/l Al [ 1,444 yes |9 20 10,3 8,9 9,384 109248 19,9 [[11 10 1 12
pa/l A2 -i -0,148 yes | 54 15 |534 53,4 53,97 3,875 72 |11 0 0 1
ya/l V1 -; 0,115 | yes |4,16 25 1441 4,09 4,37 0,6726 [15,3 |9 0 2 11
jite]]] V2 —(I -0,933 yes |13,4 20 [12,15 13,8 13,48 1,292 96 ||7 4] 1 8
pa/l V3 _-4| -1,584 | yes (22,3 30 (17 22,3 211 4,045 19,1 |17 1 1 9

‘Se po/l A1 i 4 20 |<5 3,83 4,053 0,4822 [11,81]9 0 5 14
pa/l A2 = 8,853 H |25 15 (41,6 23,05 23,42 1,829 78 ||10 |2 1 13
pall V1 I 1,63 <5 1,58 1,581 0,2171 (13,7 ||7 0 6 13
pa/l V2 I 6,17 <5 6,17 6,118 1,089 17,8 ||5 1 4 10
pg/l V3 ! <5 8,605 |7,168 (3754 (5233 |0 |6 |9

Zn g/l A1l [ — 1,173 yes | 25 15 27,2 26,2 25,86 2,494 96 |[/31 2 ] 38
pai A2 l|—_ 0,750 yes | 160 10 |166 163 161,8 8,113 5 34 2 0 36
pg/1 V1 ;—- 0,497 yes [48,3 16 |50,1 48,3 48,29 4,66 96 |[38 |2 2 37
[e7]] V2 — 0,690 yes (42,5 15 447 42,9 42,44 4,419 10,4 ||21 0 2 23
po/ V3 L— 0,453 yes |78 15 80,65 |76 76,88 6.4 83 (20 |3 0 123

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 2-Graphics Z- value| Outl | Assig- TZ' tab's Md. Mean SD | SD%||Pas- | Qutl. | Mis- | Num
test | ned ar result . sed | fai- | sing| of
i A O e B oK | value |SD% lod | | tabs
. Laboratory 49 ; . _
Al pofl F2 w— 1,473 | yes |12 15 1114,0 (124 1236 19,878 |8 7 11 0 18
pgi F3 — 0,837 | yes|90,8 |15 |85,1 89,1 92,3 1471 159 (|16 [0 [0 |16
As ngll Al — 0,600 | yes|1,5 20 |1,59  [1,400 |1,458 |0,2682 [18,3 |22 |0 |9 |31
pgi A2 — 1,244 | yes |15 15 |16,4 14,65 (14,72 [1434 |97 (|26 [0 |1 |27
pgi V1 — 2,491 | yes|1,06 |25 [0,73 1,045 [1,051 (02702 257 (20 [0 |10 |30
pg/l V2 — 1,308 | yes|325 |20 (2,825 3,24 3254 (05941 [182([17 [0 |5 |22
pg/l V3 —_— 3,382 | M [1295 |30 (6,38 12,95 (1265 [2,833 [224([12 [3 |1 |16
Cd pofl A —_— 7.673 | H |25 15 1,08 252  |2566 019356 |75 [|36 |2 |1 |39
pgi A2 S— -10,510 | H |125 |10 |5,93 12,56 [12,65 (1036 (82 |[30 |2 |3 |35
mg/kg M1 ——e— 2,568 | yes|0,78 |20 |0,5797 (0,725 |0,7423 |0,1167 (157 (|21 |3 [0 |24
g/ V1 PR -1,984 |vyes|063 |20 |0505 (0,63 |0,6292 |0,05792(9,2 ||30 |3 |4 |37
ug/l V2 e 12,732 | yes |4,85 |20 |6,175 |4,84 (4,852 |0,5877 (121 (|21 |1 |1 |23
ugil V3 — 7,018 | H [133 |20 (3965 [13,37 [13,38 |19 142118 |1 |2 |21
Cr o A1 —_— 5,239 | H 8.5 15 |5,16 8,35  |8,446 |0,6615 |66 |36 |2 |0 |38 |
g/l A2 — -3,086 | yes|175 10 |148 170 1716 |1428 (83 [|35 |1 |0 |36
mg/kg M1 — 0,541 | yes |53 20 (5587 |53,8 |5512 (7481 13523 |1 |0 |24
pg/t V1 | -4,911 C |504 |20 (2565 |509 |5082 |05167 |101[32 |3 |1 |36
pglt V2 — 2339 | C 111 25 (7,855 |11, 1118 [1,107 (99 [|23 |1 |0 |24
g/l V3 S——— 3637 |yes|59,2 |30 |26,9 (57,52 (59,53 (1333 (22321 (1 |1 |23
Cu ugll Al — 0,060 | yes|7.5 158,04 7A 7.186 _|0,6341 |88 |[28 |3 |5 136
g/l A2 —_ -0,560 | yes|250 10 243 249 2474 |1011 |41 |[36 |1 |0 |37
mg/kg M1 — 1,074 | yes[120 15 [129,7 [120 1174 (1019 (87 ||25 [0 [0 |25
ugh V1 I 1,733 | yes|3 20 |3,52 29 2,001 (04821 |166(23 |2 |9 |34
g/l V2 - 0,894 | yes|123 |20 [11,2 125  [1242 [1,348 [108([19 [1 |2 |22
g/l V3 e — 4,340 | C |47 15 199,15 |147,1 (1472 [11,14 (76 ||21 |1 |0 |22
— drw. % M1 — 0,603 | yes|99,6 |06 [99,35 99,5 ]99,46 |0,2953 |03 [|23 |0 |0 |23
Fe 7] F1 } 3,314 | yes|175 10 |204,0 |179 180,6 9,595 |53 [|36 |1 |0 |36
pgi F3 b 0,101 | yes|159 15 |160,2 [158 160,7 (1037 (65 (|34 [1 |0 |36
Hg [Tl A — 70,486 | yes|1,44 |20 [1,37 144 |1,398 [0,2002 (14,3 (|26 |2 |2 |30
pg/l H2 —— 3,594 | yes|0,064 |30 [0,0295 [0,062 |0,07329|0,0454261,9([12 |2 |6 |20
pg/l H3 t 4941 |yes|047 |25 (0275 (0,17 |0,209 |0,1154 (551 (14 |0 |5 |19
pg/l Ha - 0,285 |vyes|365 |25 |3,78 365 3579 (06629 [18,5(23 (2 [0 |25
pg/kg M1 T 1,545 | yes (274 20 [316,3 |2855 |284 4589 (16,1 (19 [0 |1 |20
Mn pgl F e 0,492 | yes |65 10 63,4 65 6541 [4,201 |64 |24 |2 |1 |27
pg/! F3 | 1,309 | yes|19,1 20 |166 18,9 19 3341 [175(/20 (1 |6 |27
NI poll Al — 0,068 | yes|9.5 15 18,81 9.3 9,334 (0,8858 |95 (|33 |3 |1 |37
pg/l A2 - 4,985 H 325 10 | 406 3165 |320 2144 (67 |[32 [3 [0 |35
mg/kg M1 } 3623 | yes|207 |20 28,2 19,8 1999 (3589 (17922 [0 |0 |22
pg/ V1 e 110,954 C |629 |20 |6,89 6,32 16,277 |0,6638 [104 (|30 |2 [3 |35
pg/l V2 s || 2,424 H 165 |20 |205 16,45 [1648 (1305 (79 |[21 |1 |0 |22
ug/l V3 o 0480 | vyes|59.4 |20 (62,25 (58,7 59,36 |6473 (10818 |1 |1 |20
Pb g A Y 5,691 H 55 20 (8,63 |55 5.594 0,806 |14,4[35 |1 |3 |39
ug/l A2 ! 8,833 H |80 15 133 79,08 |80,17 (6864 (86 |32 (1 |2 |35
mg/kg M1 R 1445 |vyes|256 |20 |29,3 2655 (262 (3269 (12424 |1 |0 |25
ug/l \ - 6,901 H 313 |20 5,29 31 3,058 (03389 (11,029 |3 |4 |36
pg/! V2 s es— 5392 | H (779 |20 |359 7.7 7873 (1205 [164 (19 |2 |2 |23
g/l V3 e — 5538 | H [279 |20 (1245 |2884 [2882 |3518 [12217 |2 |2 |2
Zn nanl A —_—— T.120 | yes |25 18 (27,1 26,2 2586 12494 19,6 (131 (2 |5 |38
ug/t A2 ' 0.000 | yes|160 10 |160 163 1618 (8113 |5 (|34 [2 [0 |36
mg/kg M1 k 0167 |yes|744 |15 (7533 (74,47 |7336 (6544 (89 [[22 |2 |0 |24
g/l \Z S 1,132 | yes|483 |15 |524 483  |48,29 |466 (96 (|33 |2 |2 |37
pg/! V2 — 0690 |yes|425 |15 (403 (429 (4244 (4419 (10421 |0 |2 |28
g/l V3 - 0,470 | yes|78 15 |7525 |76 7688 |64 83 ||20 [3 jo |23

Oultlier 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| Out! Assié;- T2' Lab'T Md. Mean SD | SD%||Pas- | Outl.| Mis- | Num
test | ne ar result . sed | fai- | sin of

el e B B B OK | value SD“g/o led s labs

Laboratory 50 ‘ »

As 7] AT ; 15 20 (<2 7400 [1.458 |0,2682 [18,3 (|22 |0 |8 |31
ugll A2 - 0,293 | yes |15 15 [1533 [14,65 (1472 |1434 |97 [|26 |0 11 27
pg/l % E 106 |25 |<2 1,045 |1,051 |0,2702 [257 |20 [0 10 |30
pg/l V2 —_— 0,892 | yes[3,25 |20 |2,96 324 (3254 |0,5941 (182 (|17 [0 5 |22

Cd pgl A d 0,107 | yes|25 |15 |2.48 252 |2,566 |0,1935 |7,6 ||36 |2 |1 39
pg/l A2 [I— 0,992 | yes (125 10 (13,12 (1255 (1265 (1,036 (82 (30 (2 (3 (35
pg/l V1 — 0,516 | yes|0,63 |20 |0,5975 |0,63 |0,6292 |0,05792(9,2 ||30 |3 |4 |37
pg/l V2 - 0412 |vyes|4,85 |20 |505 (4,84 |4,852 (05877 |12 (|21 |1 |1 23

Cr ] AT — 20,769 | yes 8,5 15 |8,01 8,35  |8,446 |0,5615 |66 |36 |2 |0 |36
pgi A2 —_— 1,783 | yes [175 10 (1594 (170 1716 (14,28 (83 [|35 [1 |0 |36
pgi V1 — 0,863 |vyes|504 |20 [4,605 (509 |5082 [0,5167 |10,1(|32 |3 |1 36
g/ V2 — 1,074 | yes |11, 25 |9,61 1,1 11,19 |1,07 (99 |[23 [1 |0 |24

Cu ught AT — 0,096 | yes|7.5 15 (6,94 71 7,186 |0,6341 |8.8 [|28 |3 |5 |36
pgh A2 m— 2,064 | yes|250 10 [2242 |249 2474 (1011 |41 |[36 |1 |0 |37
pgh | ! 3 20 |<3 29 2,901 (04821 [16,6 (23 (2 |9 |34
pg/l V2 — 0532 |yes|[123 |20 [12,96 [125 12,42 [1,348 (10,8 |[19 |1 |2 |22

Ni 1] Al — 0,716 | yes |8.5 15 8,99 9.3 9,334 |0,8658 |9.5 |[33 |3 |1 37
pg/l A2 — -1,563 | yes |[325 10 [2996 (3165 (320 2144 (67 (|32 (3 [0 |35
pgil V1 b 0,079 |ves|629 |20 |[6,34 632 (6,277 (06538 (10430 |2 |3 |35
pgit V2 i 0,039 |ves|[165 |20 (16,56 [16,45 (1648 [1,305 |79 (|21 [1 |0 |22

Pb wall Al — 0,382 | yes |55 20 |5.71 55 5,504 |0806 |14.4 |35 |1 |3 |39
pght A2 b 0,123 | yes |80 15 (80,74 |79,08 80,17 |6864 (86 (|32 |1 |2 |35
pgll \%! - 0192 |yes|313 |20 3,19 31 3058 (03389 [11,0([29 (3 |4 |36
ugh V2 p 12,368 | yes[7,79 |20 9,635 |77 7,873 11,205 (164 |19 |2 |2 |23

Zn bal AT ' 25 15 |<30 26,2 2586 |2,494 (9.6 |81 |2 |5 |36
pg/l A2 - 0,250 | yes|160 10 |162 163 161,8 (8,113 |5 3 (2 |0 |36
pg/l V1 - 0,745 | yes|483 |15 |51 48,3 [48,29 (466 (96 |[33 |2 |2 |37
pg/l V2 — 0,941 |yes|425 |15 |[455 42,9 |4244 |4419 [104 (21 jo |2 |28

Laboratory 51 : : :

Al pgll F2 - 0,320 [yes[125 15 (122 124 1236 9878 |8 7 |1 |0 [18
pg/l F3 - 0,397 |vyes|908 |15 |88, 89,1 923 [1471 |159]|16 |0 [0 |16

[} gl AT e 0,320 | yes|2,5 15 [2.44 252 |2,566 0,935 (7,5 [[36 |2 |1 39
pan A2 ! 125 |10 |[<10 12,55 |1265 [1,036 (82 |[30 (2 |3 |35
pg/l V1 — 0,873 |yes|0,63 |20 |0575 (063 |0,6292 |0,05792(9,2 [[30 |3 |4 |37

Cr gl Al — 1129 | yes|8,5 15 9,22 835  |8,446 |0,5615 |6,6 |36 |2 |0 |38 |
g/l V1 - 0,446 |vyes|504 |20 |5265 (509 |5082 |0,5167 (10,1 |32 |3 |1 36

Cu gl AT o 1,351 | yes|7.5 15 8,26 71 7,186 |0,6341 |8.8 |28 |3 |5 |36
pgil A2 : 0,080 | yes|250 10 [249 249 2474 [1011 |41 [[36 |1 |0 |37
g/l V1 } 0,067 | yes|3 20 |3,02 2.9 2,901 (04821 (16,6 |23 |2 |9 |34

Fe g F1 3 0,114 | yes [175 10 |174 179 1806 |9.595 5.3 |35 |1 10 |36
ugl! F3 { 0,084 | yes|[159 15 158 158 160,7 [10,37 (65 [|34 |1 0 |35

Mn pofl F1 || 2,338 | yes |65 10 72,6 65 6541 4,201 |64 |24 |2 |1 27
ugh F3 ! 19,1 20 |<20 18,9 19 3341 [17,5((20 |1 |6 |27

Ni pgh AT e 0.983 | yes |95 15 (10,2 (9.3 9.334 08858 |95 |[33 |3 |1 37
ugh A2 — 0,554 | yes|325 10 (316 316,5 |320 2144 |67 |[32 [3 |0 |35
pgh \ [— 1,200 |yes|629 |20 |7.,045 [632 [6,277 06538 [10.4([30 |2 (3 |35

Pb [T AT —————— 3,491 | yes 5,5 20 |3,58 55 5594 (0,806 |14.4([35 (1 13 |39
pg/l A2 AE—— -3,233 | yes |80 15 |60,6 79,08 (80,17 |6864 (86 (|32 |1 |2 |35
pg/l \ — 1,565 | yes|3,13 |20 |2,64 3,1 3,058 [0,3389 [11,0([29 (3 |4 |36

5b gl Al — 0,633 | yes |9 20 19,57 89 9,384 10,9248 (9.9 |[11 |0 |1 2
pgh Vi - 0,375 |vyes|416 |25 [3.965 (4,09 (437 (06726 (1539 [0 |2 1

Zn gl Al = 0,267 | yes|25 15 |24.5 26,2 2586 2,494 (9.6 |31 |2 |5 |38
pgl! A2 - 1,125 | yes|160 10 (169 163 161,8 (8,413 (5 3 (2 (0o |36
g/l ! — 2,112 | yes|483 15 |40,65 |48,3 4829 |466 |96 [[33 |2 |2 |37

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
B3 .2 1 0 +1 +2 +3 test| ned |Targ| result sed | fai- | sing| of
OK | value |SD% led labs
Laboratory 52 : : : ¥ &5
As pgl Al — (| 2.667 | yes|1.5 20 (1.9 1409 |1,458 02662 18322 10 19 a1
pg/l A2 ! 0,000 | yes |15 15 [150 |1465 [1472 (1434 (97 |26 [0 [1 |27
mg/kg M1 2,857 | yes|9.8 25 [13,3 [108 (10,29 [2,236 [21,7[22 |1 |1 |24
pg/l \al ] 2,189 yes (1,06 25 |1,35 1,045 |1,051 0,2702 (25,7 |20 |0 10 |30
ugh Vh2 yes 3,14 365 |295 (3137 (1,145 (3644 |0 [2 |
vg/t Vh3 JE— -1,140 | yes [15,5 30 (12,85 14,8 15,46 2,223 |14,3 ||7 0 2 9
Cd pall Al || 2,347 | y&S |25 15 294 [252 |2566 |0,1935 |75 ||36 |2 |1 39
ugh A2 -; -0,320 | yes|[12,5 10 (12,3 12,55 (1265 (1,036 (8,2 ||30 |2 3 35
mg/kg M1 —_— 1,385 |yes|078 20 [0672 |0,725 |0,7423 |0,1167 [157|[21 |3 |0 |24
ug/l V1 'p— 0,635 yes (0,63 20 |0,67 0,63 0,6292 |0,05792 (9,2 ([30 |3 4 37
pgh Vh2 ;- 0,273 yes |5,12 20 |5,26 4,96 4,998 0,3695 (7,4 |[6 1 0 7
pgh | - Vvh3 e 0,873 | yes|14,9 20 |16,2 14,83  |14,7 1538 [104([10 |0 |O 10
Cr g/l A1l [ 0,627 yes |8,5 15 [8,9 8,35 8,446 0,5615 (6,6 [|36 |2 0 38
pg/l A2 ——: -0,914 yes (175 10 (167 170 171.6 14,28 83 |[[36 |1 0 36
mg/kg M1 — -0,868 | yes |53 20 |484 53,8 65,12 |7,481 13,6 |23 |1 0 24
pgh V1 ' 0873 |yes|504 |20 |46 509 [5082 |0,5167 [10,1([32 |3 |1 36
g/l vh2 — 1670 |yes|942 |15 |106 106 |9685 [1,964 [202]/6 |0 |0 |6
g/l Vh3 ;. 0,154 yes (69,4 30 |7 il 70,37 11,97 17,0(/10 |0 0 10
Cu v/l Al o -0,178 | yes|[7.,5 15 |74 74 7,186 [0,6341 (8,8 [[28 |3 5 36
ug/! A2 1‘ -0,080 yes | 250 10 |249 249 2474 10,11 41 |36 |1 0 37
mg/kg M1 —_— -0,685 | yes|120 15 [1138 |120 1174 1049 (87 |[25 |0 |0 |25
v/l V1 _; -0,500 | yes|3 20 (2,85 2,9 2,901 0,4821 [16,6 ||23 |2 '} 34
ug/t Vh2 T 41,500 | yes |14 20 11,9 15,4 1417 |2.256 (15916 [0 |0 6
jlel]] Vh3 ') 0,080 yes | 166 16 |167 170 165,2 15,38 93 ||9 1 0 10
drw. % M1 S 0,201 yes | 99,5 0,5 99,56 [99,5 99,46 [0,2953 [0,3 [[23 |0 0 23
Hg Ha/kg M1 p—————n 2,237 yes | 274 20 [3353 (2855 284 4589 [16,1[[19 [0 1 20
Ni ugft Al pr—— (2,667 yes [9,5 15 (114 9,3 9,334 [0,8858 [9,5 [[33 |3 1 37
ug/l A2 — -1,046 | yes |325 10 (308 3165 |[320 21,44 (6,7 ||32 |3 0 35
mg/kg M1 " 0,145 | yes|207 |20 |21 19,8 1999 |3589 [17.9][22 [0 |0 22
pg/l V1. - 0,946 | yes|6.29 20 (6,885 6,32 6,277 |0,6538 [10,41([30 |2 |3 35
v/l Vh2 | 2,833 yes |18 20 231 17,57 |184 2,819 15,3 ||7 0 0 7
ug/l Vh3 } 3,198 yes | 66,3 20 |87,5 65,3 67,04 (13,76 [20,5|/10 [0 [0 10
Pb pg/l Al - -0,364 | yes |55 20 |53 55 5594 (0806 [1447[35 |[1 3 39
pg/l A2 — -0,900 | yes |80 15 |74,6 79,08 (80,17 (6,864 (86 (|32 |1 2 35
mg/kg M1 —-4I -1,263 | yes |25,6 20 (22,37 |26,55 |26,2 3,269 (124 (24 |1 0 25
pg/l \2l i— 0,703 yes 3,13 20 |3,35 3.1 3,058 10,3389 |11,0(|29 |3 4 36
g/l vh2 s 0240 |yes|876 (20 (855 |88 8436 (1268 (1506 |1 [0 |7
g/l vh3 i) 1571 |yes|31,5 |20 2655 |[324 (3142 (385 [122][/10 |0 [0 |10
Zn Hon AT ST 1,600 | yes |25 15 |22 26,2 25,86 12,494 (9.6 ||31 |2 15 38
g/l A2 i 0875 | yes|160 10 [153 163 161,8 (8,113 |5 34 |2 |0 36
mg/kg M1 —--.4I -1,356 yes |74.4 16 |66,83 74,47 73,36 6,544 89 (|22 |2 0 24
ug/l V1 PR 1,463 | yes|483 |15 |43 483 |4829 |466 |96 |[33 |2 |2 |37
ug/l Vh2 —— 2925 | yes|47.4 15 |37 39,5 4644 (1074 [2311]|5 |1 |0 6
pg/t Vh3 - -0,582 | yes|89.4 16 |[85,5 89,2 90,51 16,62 |18,3 ||9 0 1 10

OQutlier 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| Qutl | Assig- | 2* Lab'sn Md. Mean SD |SD% Paz— ?utl. Mis- | Num
test| ned |Targ| resu se ai- | sing | of
e OK | value |SD% tod || tabs
Laboratory 53 ; 5% B 3
Al poll F2 — 0533 | yes|125 |15 |130 124 [1236 9878 |8 7 |1 |0 18
pg/l F3 —— 0,778 | yes 90,8 15 |96,1 89,1 92,3 14,71 [159 (16 [0 |0 16
As poll Al : 15 20 |<8 1,409 [1,458 ]0,2682 [18,3 |22 |0 |9 31
mg/kg M1 e 3020 |yes|98 25 135 10,8 10,29 (2,236 |21,7 |[22 |1 1 24
pg/l %! : 1,06 25 |<8 1,045 (1,051 [02702 [257 |20 |0 [10 |30
pght V2 ! 325 (20 |<8 3,24 3,254 |0,5941 |18,2 (|17 |0 |5 22
Cd ] Al — 1,813 | yes 2.5 15 [2,84 2,52 2,566 |0,1935 (7,6 ||36 |2 |1 39
mglkg M1 - 4,342 | yes 0,78 20 (1119 0,725 10,7423 |0,1167 (157 |[21 |3 |0 24
pg/l \%! - 3,873 H |063 [20 |0,874 |063 0,6292 |0,05792|9,2 (|30 (3 |4 37
pgi V2 D 2,000 | yes|485 |20 |582 |4,84 4,852 |0,5877 (12,1121 |1 1 23
—Cr pgll Al pu— 1,694 | yes 8,5 15 |7.42 8,356 8,446 |0,5615 |66 |36 |2 |0 38
mgfkg M1 —_— 0,767 | yes (53 20 (48,93 (538 55,12 (7481 [135(23 [1 |0 24
pg/l V1 S -1,954 | yes|504 |20 [4,055 |509 5,082 |05167 |10,1 (|32 (3 |1 36
ug/l V2 —_— 0,706 | yes (11,1 25 (1012 |11 1,19 (1,107 |99 [[23 |1 |0 24
Cu po/l Al ! 7.5 15 |<5 71 7,186 |0,6341 [88 |28 |3 |5 |36
mg/kg M1 } 0,074 | yes|[120 15 1207 |[120 1174 (10,19 (87 ({25 |0 |0 25
pgh V1 ! 3 20 |<5 29 2,901 |04821 |166 (|23 |2 |9 34
pg/ V2 ——— -1,626 | yes 12,3 20 [103 12,5 12,42 (1,348 (10,8 (19 |1 |2 22
drw. % M1 — 0,603 | yes 99,5 0.5 [99.35 (995 9946 |0,2953 [0,3 |23 |0 |0 23
Hg po/l H1 — 0,451 | yes 1,44 20 (1,505 (1,44 1,398 [0,2002 |14,3 (|26 |2 |2 30
ug/l H4 — 0,899 |yes|365 (25 (3,24 3,65 3,579 (06629 [18,5((23 (2 |0 25
ug/kg M1 — 0,998 | yes|274 20 |246,7 |2855 |284 4589 (16,1 [[19 |0 |1 20
Ni ug/i AT - 0,379 | yes |95 15 1923 (93 9,334 |0,8858 (9,5 [|33 |3 |1 37
mg/kg M1 —— 3,172 |yes|207 |20 [1413 |198 19,99 3589 (17,9 (22 |0 |0 22
pg/t V1 y -0,064 | yes|629 (20 (625 |6,32 6,277 |0.6538 (104 (|30 (2 (3 (35
ug/l V2 o 0,242 | yes|16,5 20 |16, 16,45 (16,48 (1,305 (79 |21 |1 |0 2
Pb pg/t Al - 2127 |yes(55 20 |4.33 55 5594 (0,806 [14,4[35 (1 |3 39
mglkg M1 —_— -1,393 | yes |25,6 20 (22,03 [26,55 (26,2 3269 (124 (24 |1 |0 25
pgh \%! ——— -3,035 | yes|3,13 20 (2,18 3.1 3,058 (03389 [11,0(29 |3 |4 36
g/l V2 i— 2189 | vyes|7,79 |20 (6,085 |77 7,873 (1285 (164 (|19 |2 |2 234
Zn ] Al ! 25 15 (<100 [26.2 2586 (2494 (96 (|81 12 |5 |38
mg/kg M1 — 2,222 | yes|74,4 15 |62 7447 7336 (6544 (89 (|22 [2 |0 24
ugh V1 ! 48,3 16 <100 (48,3 4829 |466 |96 (33 (2 |2 37
ugi V2 : 425 15 <100 [42,9 42,44 4419 (104 [l21 |0 |2 23
-Laboratory - 54 Tl : ; : 3 : :
Al pg/l F2 [ 0,427 | yes|1 15 (129 124 1236 9,878 |8 7 [1 |0 18
pg/ F3 p—— -1,292 | yes 90,8 15 |82,0 89,1 92,3 14,71 |159/16 [0 |0 16
Fe pgl | F1 = 20,229 | yes (175 10 (173 179 1806 9,595 |53 (136 |1 |0 35
pg/l F3 - 0,503 | yes [159 15 [153 158 160,7 (1037 |65 |[34 |1 |0 35
Mn [T] F1 puum—" 0,765 | yes|65 10 |625 65 6541 |4.201 |64 (24 |2 |1 27
g/l F3 — 2,565 | yes|19,1 20 14,2 18,9 19 3341 (17520 |1 |6 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- T2' Lab'Tt Md. Mean SO | SD% Pae%- (f)aqll. Mis- Nufm
test ned ar resu : Si i- | sin [o]
S 2 0 w23 OSK value SD?/O led o labs

Laboratory 55 ; 5 : ST

Al ol F2 pu— 0,853 | yes|125 15 117 124 1236 9,878 |8 7 |10 |18
g F3 4 0,117 |yes|90,8 [15 |90 891 |923 [1471 |158|(16 [0 [0 |16

Cd pohl Al r— 1,067 | yes 2,5 15 | 2.7 252 |25 0,1935 [7,5 |36 |2 |1 |39

: ug/l A2 - 0,480 | yes|125 [10 [128 12,55 |12,65 (1,036 (82 |30 |2 |3 |35
g/l V1 - 0,476 | yes|063 |20 |06 063 |0,6292 |0,05792(9.2 |30 (3 |4 |37

Cr ] Al [om— 7,088 | yes 8.5 15 9,2 8,35 |8.446 |0,6615 |6.6 |36 |2 |0 |38
ughl A2 f 4,000 | yes|175 10 |210 170 1716 (14,28 (83 |[35 [1 |0 |36
pg/l V1 — 1,210 | yes|504 |20 |565 |509 |5082 |0,5167 (101|322 |3 |1 |36

Cu 1] Al ! H (75 15 <100 | 7,1 7.186 0,6341 |88 ||28 |3 |5 |36
pg/l A2 } 0,080 | yes|250 10 |251 249 2474 |1011 |41 [|36 (1 |o |37
pghl V1 ! 3 20 (<100 |29 2901 |04821 16623 |2 |9 |34

Fe ] ] — 20,686 | yes 175 10 | 169 179 180,6 9,695 |53 |85 |1 |0 |36
pg/l F3 - 0,755 | yes|159 15 |168 158 160,7 (10,37 (6,5 |[34 |1 |0 (35

Mn ol F1 — 1538 | yes |65 10 |70 65 8541 4,201 6,4 [|24 |2 |1 |27
pgfl F3 E 19,1 20 <30 189 |19 3,341 [175|[20 [1 |6 |27

Ni pgh Al p— 1,263 | yes 9,6 5 8,6 9,3 9,334 |0,6858 |95 (|33 |3 |1 |37
pg/l A2 2 0,000 | yes|325 10 325 3165 320 2144 (67 (132 |3 |0 |36
pgfl V1 - 20,223 |yes|629 |20 |6,15 [6,32 |6,277 |0,6538 (10,4 (30 [2 [3 |35

Pb o/l Al p— 0,727 | yes |55 20 |51 55 5534 0,806 | 144 (|35 |1 |3 |39
g/l A2 : 0,000 | yes |80 15 |80 79,08 |80,17 |6,864 (86 |32 |1 |2 |35
pgll Y — 1,054 | yes|313 |20 |28 3,1 3058 |0,3389 |11,0(/29 [3 |4 |36

Zn pall Al : 25 15 |<100 |26,2 2586 2,494 9.6 |31 |2 |5 |38
pgfl A2 — 1,875 | yes (160 10 |145 163 161,8 (8,113 |5 |[34 |2 [0 |36
ug/l V1 ; 483 |15 (<100 |483 |4829 4,66 96 ||33 |2 |2 |37

Laboratory 56 : :

As ugh Al o 0,600 | yes[1.5 20 1.4 1,409 11,458 10,2682 |18,3 (22 0 |9 |31
pg/l A2 S— 1,796 | yes |15 15 [17,02 (1465 |1472 [1,434 (97 |[26 [0 [1 |27
ug/ Vi i 1,170 | yes[1,06 |25 |0,905 |1,045 |1,051 |0,2702 |257/[20 |0 |10 |30

Cd paf AT ——— 9,547 | H (25 15 (0,71 252 |2566 |0,1935 |75 |36 |2 |1 |39
pgll A2 — 5456 | H [125 |10 (9,09 12,55 |1265 (1,036 (82 ||30 |2 |3 |35
ug/l V1 — 4444 | H |063 (20 |0,35 0,63 [06292 [0,05792|9,2 [[30 |3 |4 |37

Cr g A e 1,365 | yes |85 15 (9,37 |8,35 (8,446 [0,5615 (6,6 [[@6 |2 |0 8
ugh A2 — 1,108 | yes|175 10 [184,7 |170 1716 14,28 (83 |[35 [1 [0 |36
ug/t \%! (S 2,014 | yes|504 |20 |6,055 |509 |5082 (05167 [10,1([32 |3 [1 |36

<Cu pall A2 : 0,000 | yes|250 10 | 250 249 2474 10,11 |41 [|36 |1 |0 |37

Ni ualt A b || 2,737 | YES | 9,5 15 |11,45 ]9.3 9,334 |0,8858 (9,5 (|33 |3 |1 |37
g/l A2 I 4,460 | H |325 10 (25253 [3165 [320 21,44 (67 (32 |3 |0 |35
ug/l I — 1,932 |yes|629 |20 |7505 (6,32 |6277 |0,6538 10430 |2 |3 |35

Pb pgi A b || 2,491 | Y€S |55 20 687 |55 5604 0,806 |14.4 (|35 |1 |3 |39
ugh A2 s 1,860 | yes|80 15 |91,6 (79,08 80,17 |6,864 |86 |[32 [1 |2 |35
pg/l V1 — 0,655 | yes|3,13 |20 (2,925 |31 3058 10,3389 |11,0[j29 |3 |4 |36

Zn pant Al e 0.533 | yes |25 15 26,00 |26,2 |2586 |2.494 |96 |31 [2 |5 |38
pa/l A2 - 0463 | yes|160 10 (163,77 [163 1618 (8113 |56 (34 |2 |0 |36
pa/l V1 [ 1,776 | yes|483 |15 |54,73 (483 |4829 |4,66 96 |[33 |2 |2 |37

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outiiers algorithm), H - Hampe!, M - manual
SYKE - interlaboratory comparison lest 5/2003
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Analyte Unit Sample z-Graphics Z- value| Outl | Assig- T2' Lab'sIl Md. Mean SD |SD% Pasd- ?utl. Mis- | Num
test ned ar resul " se ai- | sin 0
3 210+ OK | value SD‘% led ¢ Iatf>s
Laboratory 57 : - :
As poll AT — 2,000 | yes|1.5 20 1,20 1,409 [1,458 |0.2682 [18,3[22 [0 |9 3
ugh A2 - 0,267 | yes |15 15 [14,7 14,65 (14,72 [1434 (97 [[26 |0 |1 27
mg/kg M1 (A 1,751 yes [9,8 25 (11,95 (10,8 10,29 |2236 |21.7([22 |1 1 24
g/l V1 — 1,585 | yes|[1,06 25 085 1,045 |1,051 [0,2702 [25,7 (|20 |0 [10 |30
ugh V2 o 0,154 |vyes|325 |20 (32 3,24 3,254 |0,5941 (18,2 (17 |0 |5 |22
ugh V3 — 1,184 | yes[1295 |30 [1525 |1295 (12,65 |2833 |224([12 |3 |1 16
Cd ug/m AT - 0,213 | yes |2,5 15 2,64 2,62 2,566 |0,1935 |75 |36 |2 |1 39
ug/l A2 } 3520 | vyes|125 10 |14,7 12,56 (12,65 (1036 (82 |30 |2 |3 |35
mg/kg M1 - 0250 | yes|0,78 20 |0,7605 |0,725 |0,7423 |0,1167 (15,7 /(21 (3 |0 |24
ug/l V1 - 0,476 | yes [0,63 20 |06 0,63 0,6292 |0,05792(9,2 ({30 |3 |4 37
ugll V2 — 0,567 | yes|4,85 |20 |4,575 |4,84 4,852 (05877 (12,121 |1 1 23
ug/ V3 e ||2,143 | yes 13,3 20 |16,15 13,37 |13,38 1,9 14218 |1 2 21
Cr ug/ Al = 0,314 | yes |85 15 8,30 8,35 8,446 |0,6615 (6,6 [|36 |2 |0 38
poll A2 - 0,343 | yes|175 10 [178 170 1716 (14,28 (83 (|35 |1 |0 36
ma/kg M1 —_ 0,972 | yes |53 20 47,85 |53,8 5512 |7.481 [135([23 |1 |0 24
gl | o 0,179 | yes |5.04 20 1495 5,09 5,082 |0,5167 10,1 ([32 |3 |1 36
pg/l V2 : 0,000 | yes|[11,1 25 |11 1,1 11,19 [1,107 |99 (|23 [1 |0 24
gl V3 d 0,118 | yes 59,2 30 (58,15 (57,52 |59,53 (13,33 (22,3(21 |1 1 23
Cu noll AT 1,067 | yes|7.5 15 (6,9 7.1 7.186 0,631 |88 |28 |3 |5 36
gt A2 — 0,960 | yes|250 10 |238 249 247,4 |10,11 |41 |36 |1 |0 a7
ma/kg M1 e 0,278 | yes|120 15 [122,5 |120 1174 10,19 (87 |[[25 |0 |0 25
g/l V1 | 1,167 | yes |3 20 |2,65 2.9 2,901 |04821 (166 (/23 |2 |9 34
ug/ V2 - 0,691 yes [12,3 20 [1315 125 1242 (1,348 (10819 |1 |2 22
ug/t V3 { 0,091 | yes|147 15 |146 147,19 (1472 (11,14 |76 [|21 |1 |0 22
drw. % | M1 ' 0,000 | yes|99,5 |06 |99,6  |99,5 99,46 |0,2953 |0,3 |[23 |0 |0 23
Ni uall Al pur 0,421 | yes |95 15 [9,20 9.3 9,334 |0,8858 |9.5 |[33 |3 |1 37
g/l A2 i 3,077 | yes|325 10 |375 316,5 |320 2144 (67 |[32 |3 |0 35
mg/kg M1 — 0483 |yes(207 (20 (21,7 19,8 19,99 (3589 (17,922 (0 [0 22
ug/ V1 - 0,652 | yes|6,29 20 |67 6,32 6,277 [0.6538 [10.4([30 |2 (3 35
g/l V2 - 0424 | yes|16,5 20 (17,2 16,45 (1648 (1305 (79 |21 |1 |0 22
ug/l V3 — 1,408 | yes|594 |20 |683 |58,7 59,36 [6473 [10,9 (/18 |1 1 2
Pb 1] AT ; 0,000 | yes|5.5 20 1550 |55 5504 10,806 |14.4 (3 T I3 39
ug/l A2 -— -0,667 | yes |80 15 |76,0 79,08 (80,17 |6864 (86 (32 |1 |2 35
mg/kg M1 H 0,098 | yes|[256 20 (2535 |26,55 [26,2 3269 (12424 |1 |0 25
yg/l V1 h 0,224 | yes|3,13 20 (32 3,1 3,058 [0,3389 11,020 |3 |4 36
ug/l V2 — 0,629 | yes|7,79 20 |73 7.7 7,873 [1,295 [164 (/19 |2 |2 23
pg/l V3 - 0,305 | yes|27.9 20 28,75 |28,84 28,82 |3518 (122|117 |2 |2 21
Zn )] Al [e— 1,333 | yes |25 15 (27,5 6,2 25,86 2494 |96 |31 |2 |5 138 |
pgi A2 - 0,375 | yes 160 10 (163 163 1618 8,113 |5 3 (2 |o 36
malkg M1 - 0,529 | yes|74,4 15 |77,35 (7447 |7336 |6544 (89 (|22 |2 |0 24
pg/l V1 ; 3,506 | yes|48,3 15 |61 48,3 4829 |466 |96 |[33 |2 |2 |37
pall V2 s || 2,290 | yeS | 42,5 15 49,8 42,9 4244 |4419 [1041[21 |0 |2 |28
ugf! V3 - 0684 | yes|78 15 |82 76 76,88 |64 83 |20 13 |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- T2' Lab'Tt Md. Mean SD [SD% Pai‘- ?utl. Mis- | Num
test | ned ar resu se ai- | sing| of
B 2 10 M2l ok | value |SD% led | T | labs
Laboratory 58 »
cd po Al o 0,373 | yes |25 15 1243 12,52 2566 0,935 [7,5 [[36 |2 |1 3
pgh A2 —_— 0,800 | yes|125 |10 [12,00 |1255 (1265 (1,036 (82 |[30 |2 [3 |35
mglkg M1 —_— 0,889 | yes|0,78 |20 |0,7107 |0,725 |0,7423 |0,1167 |157|[21 [3 |0 |24
pgn V1 i 20,079 | yes|0,63 |20 [0625 |0,63 06292 [0,05792(9,2 (|30 |3 |4 |37
g/l Vh3 - 0,322 | yes|149 |20 (15,38 (14,83 |147 1,538 [104 |[10 [0 |0 |10
Cr pofl Al - 0,172 | yes |86 15 8,61 8,35 8,446 [0,5615 (6,6 |36 |2 10 |38
pg/l A2 —_ 20,697 | yes|[175 10 [168,9 [170 1716 (1428 (83 |35 (1 [0 |36
mglkg M1 o 0,177 | yes |53 20 |[52,06 |53.8 5612 |7.481 (13523 |1 [0 |24
g/t V1 - 0228 | yes|504 |20 |5155 |5,09 5082 |0,5167 (10,1 |[32 |3 |1 36
pg/ Vh3 & 0,250 | yes|69.4 |30 (66,8 7 7037 (11,97 [170|[10 |0 |0 10
Cu noll AT - 0,178 | yes |7.5 15 17,60 71 7,186 |0,6341 |88 |28 |3 |5 |36
pghl A2 - 20,240 | yes [250 10 |247,0 |249 2474 (1011 |41 [|36 [1 |0 |37
mg/kg M1 - 0,363 | yes [120 15 [123,3 [120 17,4 |10,19 (87 (|25 (0 [0 |25
pa V1 : 0,000 | yes|3 20 |3 2,9 2901 (04821 |166(|23 [2 |9 |34
o/l vh3 - 0,193 | yes [166 15 |168,4 |170 1652 (1538 (93 |9 |1 |0 |10
drw. % Y — 0,643 | yes|99,5 |05 |99,34 99,5 99,46 |0,2953 |0.3 |23 |0 |0 |23
Ni gl A o 1,165 | yes|9.5 15 110,33 |9.3 9,334 |0,8858 |9,6 (|33 |3 |1 37
ugil A2 h 0,068 | yes|325 10 |323,9 |316,5 |320 2144 |67 132 [3 |0 |35
mg/kg M1 } 0,077 | yes|[20,7 |20 |20,86 |19.8 19,99 |3,589 (17922 |0 |0 |22
pg/t \%! - 0,867 | yes|629 |20 |6,835 (6,32 6,277 |0,6538 (104 /|30 [2 |3 |35
pg/l Vh3 - 0,369 | yes|66,3 |20 |63,85 |653 67,04 (13,75 |205(10 [0 |0 |10
Pb uoll Al = 0,218 | yes |55 20 |5,38 55 5594 0,806 |144 |36 |1 |3 |39
ught A2 < 0,220 | yes |80 15 |78,68 |79,08 (80,17 [6,864 (86 [[32 |1 |2 |35
mg/kg M1 = 0,305 |yes|256 |20 |26,38 (26555 (26,2 3269 (124124 [1 |0 |25
g/ \%! " 0,112 | yes|313 |20 (3,165 |3,1 3,058 [0,3389 (11,0(/20 |3 |4 |36
ugh Vh3 - 0,318 | yes|315 |20 |30,5 32,4 31,42 (385 122 (|10 [0 [o |10
Laboratory. 59 : : :
As gl Al =, 0,620 | yes|1.5 20 [1,407 1,400 1,458 |0,2682 [18,3 (|22 |0 |9 |41
pg/l A2 — 20,507 | yes |15 15 [14,43 (14,65 |14,72 (1434 (97 ||26 |0 |1 27
mg/kg M1 — 1105 | yes|9.8 25 [11.15 |108 1029 (2,236 (21,7 (22 (1 |1 24
pgll V1 i 1,302 | yes[106 |25 [0,8875 (1,045 [1,051 |0,2702 (257 (20 [0 |10 (30
pgh V2 —_— 1,142 | yes|325 |20 (2879 |3,24 3254 [0,5941 (182 |17 |0 |5 |22
ug/t V3 —— 3,132 | M [1295 |30 |6,867 |1295 |1265 |2,833 [224 |[12 |3 |1 16
Cd Bolt Al - 0,165 | yes |2,5 15 2,531 [2.52 2,566 10,1935 7.5 ||a6 |2 |1 39
pgh A2 - 0,384 |yes[125 |10 (12,26 (1255 |1265 (1,036 |82 |[30 |2 [3 |35
mg/kg M1 R -1,979 | yes|0,78 |20 |0,6257 |0,725 |0,7423 |0,1167 |157 (21 [3 |0 |24
pg/l V1 — 1,246 | yes|063 |20 [0,5615 0,63 0,6292 [0,05792(|9.2 [|30 (3 |4 |37
pgh V2 PO 1,824 | yes|485 |20 (3966 4,84 4852 10,5877 [121 (|21 |1 |1 23
ugh V3 s 1,214 | yes[133 |20 [11,68 [13,37 [1338 1,9 1421118 (1 |2 |21
Cr g/ Al p 0,322 | yes |85 15 18,295 |8,35 8,446 10,5615 |6,6 |36 |2 |0 |38
pg/l A2 - 0,217 | yes [175 10 |1731  |170 1716 |14.28 |83 (|35 |1 |0 |36
mg/kg M1 [— 1,523 | yes |53 20 [61,07 |538 5512 (7,481 (13523 |1 [0 |24
pg/l \%! o 1,523 | yes|504 |20 |5808 |5,09 5082 [0,5167 (10,1 [[32 |3 |1 36
ug/l V2 W 0159 | yes |11, 25 11,32 |11, 11,19 (1,107 |99 (|23 [1 |0 |24
g/l V3 — 0693 | yes|59,2 |30 (5305 |5752 (59,53 [13,33 (22321 |1 |1 23
Cu ol A : 7.5 15 |<50 7 7.186 |0,6341 |8.8 ||28 |3 |5 |36
ugh A2 s 0,968 | yes [250 10 |262,1 |249 2474 10,11 |44 [[38 |1 |0 |37
ma/kg M1 - 0,693 | yes|120 15 [126,2 |120 117,4 (1019 |87 (|25 [0 |0 |28
pgh V1 ! 3 20 [<50 29 2901 [0,4821 (166 (23 |2 (9 |34
pg/l V2 ! 123 |20 |[<50 125 12,42 (1,348 [108 (19 [1 |2 |22
pgll V3 R 1,723 | yes [147 15 |166 147,01 [1472 |11,14 |76 |21 [1 |0 |22
Hg ugh Fi —_— 0,024 | yes|1.44 120 |1,307 |1.44 7398 |0,2002 14,3 (|26 |2 12 |0
pg/l H2 ! 0064 |30 (<05 0,062 |0,073290,04542 61,9 (|12 (2 |6 |20
pg/l H3 : 017 |25 <05 (0,17 0209 [0,1154 |551 (14 |0 |5 |18
pgil Hd = 0449 | yes|3,65 |25 3,855 |3,65 3579 [06620 (1851|123 (2 |0 |25
pg/kg M1 | | 2,869 | yes [274 20 |352,6 |2855 |284 4589 16,1 (/19 |0 |1 20
Pb poll Al 3 0,189 | yes |55 20 |5604 |55 5594 [0,806 [144 (|35 |1 |3 |39
pg/t A2 - 0,250 | yes |80 15 (78,50 (79,08 (80,17 (6,864 (86 (|32 (1 (2 |35
mg/kg M1 ! 0,083 | yes|256 |20 (2581 |2655 (262 3269 |124 (24 |1 |0 |25
pg/l V1 - 0,470 | yes|3,13 |20 (2,983 |31 3,058 [0,3389 (11,0((20 |3 |4 |36
pg/l V2 —_— 0,632 |yes|7.79 |20 |7,208 |7.7 7873 |1,295 [164 |[19 [2 |2 |28
pg/l V3 e 0631 |yes|27.9 |20 |29.66 |28,84 [2882 (3518 (12217 |2 |2 |21
Zn pall Al : 25 15 |<50  |26.,2 2586 2,494 (9.6 [|31 |2 |5 38
pg/l A2 i 0,875 | yes|160 10 [167 163 161,8 8,113 |5 34 |2 |o |36
mg/kg M1 i 0041 |vyes|744 |15 |74,63 |74,47 (73,36 6,544 (89 |[22 [2 |0 |24
g/ V1 [— 1,242 | yes [48,3 15 (52,8 48,3 (48,29 |4,66 96 |[33 |2 |2 |37
ugll V2 425 |15 |<50 42,9 4244 (4419 (104 (|21 |0 |2 |28

Qutlier 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 As:ijg- T2' Lab'?t Md. Mean SD |SD% Pasd- (f)utl. Mis- | Num
test| n ar resu : se ai- | sin of
S 2 10 w2 OK | value SD‘go fed 9 labs
ugll V3 — 1,282 yes |78 15 |855 76 76,88 (6,4 83 [|20 |3 0 23
Laboratory ‘60 i, : o
Fe ' wall F1 f— 1,25 yes [ 175 10 [186 179 180,6 9,505 15,3 |35 |1 0 36
ug/l F3 R 1,426 yes [ 159 15 176 158 160,7 (10,37 |65 ||34 |1 0 35
Mn vg/l F1 - -0,308 | yes |65 10 |64 65 65,41 [4,201 |64 |24 |2 1 27
7] F3 : 19,1 20 (<30 18,9 19 3,341 (17,5((20 |1 6 27
Laboratory 61 : ]
Fe po/l F1 — 0,571 | yes|175 10 170 179 180,6 19,595 5,3 |35 11 0
pag/l F3 - -0,252 | yes|159 15 |156 158 160,7 (1037 |65 [|34 |1 0 35
Mn py/l F1 o — -3,077 yes |65 10 |55 65 65,41 4,201 6,4 [[24 |2 ] 27
pa/l F3 ! 19,1 20 |<15 18,9 19 3,341 17,520 |1 6 27
Laboratory -62 :
Al pa/l F2 ey 0,640 ves [125 15 13 124 1236 9,878 |8 17 11 0 18
ught F3 = 0,646 | yes 90,8 15 (952 |89, 92,3 1471 [159|[16 [0 |0 |16
As uglt Al ! 4,000 yes [1,5 20 |21 1,409 1,458 0,2682 [18,3[[22 [0 9 31
po A2 ' 0,000 yes |15 15 |15.0 14,65 14,72 1,434 9,7 (|26 |0 1 27
mg/kg M1 l)— 1,388 yes |9.8 25 (115 10,8 10,29 2,236 21,7 ||22 1 1 24
ug/l V1 ;— 1,811 yes | 1,06 25 (1,3 1,045 1,051 0,2702 (25,7 |[20 (O 10 30
pg/l Vh2 : yes | 3,14 27 295 |3,137 [1,145 (3644 [0 [2 |6
ug/l Vh3 - 0,237 | yes|155 30 (16,05 |14,8 1546 (2,223 (1437 [0 |2 9
Cd pg/t A1l I 1,707 yes [2,5 15 2,82 2,52 2,566 0,1935 [7,5 [|36 |2 1 39
wg/l A2 } 4,160 yes |12,5 10 (151 12,55 12,65 1,036 8,2 |([30 (2 3 35
mg/kg M1 .(| -0,137 yes | 0,78 20 |0,7693 |0,725 0,7423 |0,1167 157 ||21 3 0 24
pg/l V1 - -0,318 | yes |0,63 20 |0,61 0,63 0,6292 |0,05792(9,2 |30 |3 4 37
pol Vh2 - -0,430 | yes|5,12 20 |49 4,96 4,998 (0,3695 |7,4 |6 1 0 7
ug/l Vh3 4' -0,067 yes | 14,9 20 (148 14,83 14,7 1,538 10,4 [[10 0 0 10
Cr ya/l Al . 0,000 yes | 8,5 15 |8, 8,35 8,446 05615 [66 |[36 |2 0 38
po/l A2 } 3429 | yes|175 10 |205 170 1716 [1428 183 (135 [1 |0 36
mg/kg M1 ;— 0,736 yes |53 20 |56,9 53,8 55,12 7,481 13,56 |23 1 0 24
pa/l V1 ‘ 0,020 yes | 5,04 20 |5,05 5,09 5,082 0,5167 (10,1 [[32 3 h 36
pg/l "Vh2 ——— -2930 | yes (9,42 15 |7,35 10,6 9,685 1,964 20,2 ||6 0 0 6
pgh Vh3 — 41,244 | yes|69,4 30 [56.45 |71 70,37 [11,97 [17,0|[10 [0 |0 10
Cu ug/! A1 n 0,178 yes (7.5 15 |76 71 7,186 10,6341 (88 |[28 |3 5 |36
pg/ A2 — 1,120 yes | 250 10 |264 249 2474 |10,11 |41 |[36 |1 0 37
mg/kg M1 i 0,778 yes | 120 15 |127 120 1174 [1019 (87 (|25 |0 0 25
pght V1 - 0,833 yes |3 20 |3,25 29 2,901 |0,4821 [16,6 ||23 |2 9 34
pg/l Vh2 == 1,000 yes (14 20 (154 15,4 14,17 2,256 [15,9 ||6 0 0 6
. pg/l vh3 - 0,361 yes [ 166 15 |[170,5 . |170 1652 (15,38 (9,3 ||9 1 0 10
drw, % M1 ' 0,000 yes (99,5 0,5 (99,5 99,5 99,46 0,2953 (0,3 [[23 |0 0 23
Fe pg/l F1 - -0,457 yes [175 10 [171 179 180,6 9,595 53 (|35 1 0 36
pail F3 —_— 0,671 | yes|159 15 |151 158 160,7 (10,37 (65 [[3¢ [1 |0 35
Hg pg/l H1 —— 2,118 yes (1,44 20 [1,745 1.44 1,398 0,2002 [14,3 (|26 2 2 30
pg/l H4 o -0,186 | yes 3,65 25 [3,565 3,65 3,579 06629 (185 (|28 |2 0 25
po/kg M1 e — 2,056 yes [ 274 20 |330,3 (2855 |284 4589 16,1 (|19 |0 1 20
Mn poll F1 — 1,631 | yes |65 10 59,7 65 65,41 |4,201 (6.4 |24 12 |1 27
po/t F3 m— 2,723 | yes |19,1 20 13,9 18,9 19 3,341 |175(20 [1 |6 27
Ni uahl Al "~ —r 0,561 | yes |95 15 19,1 9.3 9,334 |0,8658 (9.5 |33 |3 (1 37
pg/l |- A2 5 3508 | yes|325 10 [382 316,5 [320 2144 |67 (32 |3 |0 35
pg/l Vvh2 — -1,333 | yes|18 20 (156 17,57 |18,4 2819 1537 |0 o 7
pa/l Vh3 —— -2,549 | yes 66,3 20 (494 65,3 67,04 13,75 |205 (|10 |0 0 10
Pb gl A1 — 0,009 | yes |55 20 |5.0 55 5594 0,806 144 [[35 (1 |3 39
pofl A2 - 0917 | yes|80 15 (855 79,08 [80,17 (6,864 (86 |[32 |1 |2 35
markg M1 o 0768 | yes|25,6 20 (2757 |26,55 |26.,2 3269 |124 (24 [1 |0 25
paft Vh2 mm— -1,895 | yes (8,76 20 (741 8.8 8,436 (1,268 (15,0 ((6 1 4] 7
ugi Vh3 —— 1,127 | yes 31,5 20 (2795 [324 3142 |385 122([10 [0 |0 10
Zn [Tl A2 0.625 | yes|160 10 165 163 161,8 |8113 |5 3 (2 |0 36 |
mg/kg M1 ;_ 0,765 yes |74.4 15 |78,67 74,47 73,36 6,544 89 (|22 |2 0 24
pa/l V1 _E -1,187 yes 48,3 15 |44 48,3 48,29 4,66 96 |33 |2 2 37
g/l Vh3 || co— 3117 | ves 89,4 15 |68,5 89,2 90,51 [16,62 [183]s [0 |1 10
Laboratory . 63 : 3 ]
Al ug/l F2 ] -0,533 [ yes i1 15 [120 124 1236 [9.878 |8 17 1 0 18
pall F3 } 6,344 | yes|90,8 15 |134 89,1 92,3 1471 [159(|16 [0 |0 16
Fe poll F1 To— 1,143 yes [175 10 [185 179 180,6 (9,595 |53 |[35 |1 0 36
ol F3 } 3,354 yes | 159 15 [199 158 160,7 [10,37 |65 |[[34 |1 0 35
Mn pgll F1 — 0,923 yes |65 10 |68 65 6541 (4201 [64 (|24 |2 1 27
pgll F3 ] -1,623 | yes|19,1 20 |16 18,9 19 3,341 [175(20 |1 6 |27

Qullier 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- _l_2' Lab'sl,t Md. Mean SD |SD%, Pa;— ?qll. Mis- | Num
test | ned arg| resu se ai- | sing| of
i Bt I oK | value |S0% ted | *° | tabs
Laboratory 64
As nafl Al —— 2867 | yes|1.5 707  |1,409 11,456 10,2682 [18.3 ][22 10 |0 |31
g/l A2 — -1,689 | yes |15 15 (13,1 14,65 (14,72 (1,434 (97 |[26 |0 |1 27
pgh V1 T 1,358 | yes|1,06 |25 (1,24 1,045 [1,051 (02702 [25,7 (/20 |0 |10 (30
Cd ught Al 0,000 | yes |25 15 [2,50 2,52 2566 0,935 7,56 ||36 |2 |1 39
ugh A2 m 0,160 | yes|125 10 [12,6 12,56 (12,65 (1,036 (82 |[30 |2 [3 |35
pg/l V1 — 0,794 | yes|0,63 |20 |0,58 0,63 0,6292 [0,05792(9.2 (|30 |3 |4 |37
Cr Hall Al p— -1,004 | yes 8,5 15 7,86 8,35 8,446 |0,5615 6.6 |[36 |2 |0 38|
g/l A2 o 0,457 | yes|175 10 (179 170 1716 (1428 (83 (|35 (1 |0 |36
g/ V1 — 0,804 |yes|504 |20 |4635 |509 5082 |0,5167 (10,132 (3 |1 36
Cu poll A —— 1,778 | yes |75 15 16,5 71 7.186 |0,6341 (8.8 ||28 |3 |5 |36
pg/l A2 - 0,320 | yes|250 10 |246 249 2474 10,11 |41 |[36 [1 |0 |37
g/l V1 —_— 1,667 | yes|3 20 (35 2,9 2,901 (04821 (16,623 (2 |9 |34
Hg ol Hi — 0,625 | yes|1,44 |20 |1,35 1,44 1,398 |0,2002 14,3 |26 |2 |2 |30
ugh H2 A 1,302 | yes|0,064 |30 |0,0765 (0,062 |0,07329|0,04542(61,8 12 (2 |6 |20
Ni [Tl Al — 0,870 | yes|9,6 15 (8,88 9.3 9,334 |0,8858 (9.5 |[33 |3 |1 37
pgi A2 R -1,600 | yes|325 10 |299 316,5 320 2144 |67 (|32 |3 |0 |35
pgn V1 = 0398 | yes|6,29 (20 (6,04 6,32 6,277 (06538 (104 ([30 |2 [3 |35
Pb [T Al — 1,091 | yes|5,5 20 |4,90 55 5594 |0,806 [14,4 (/35 |1 |3 |39
g/l A2 i -0,600 | yes|80 15 |76.4 79,08 80,17 (6,864 (86 (|32 (1 |2 |35
g/l V1 — -1454 | yes|3,13 |20 (2,675 3,1 3,058 (0,3389 (11,0((29 |3 |4 |36
5n pall 51 ' yes 4,44 4835 |4,81 4,436 |0,5748 |12,0 ||4 T |0 5
ug/l S2 : yes |30 30,65 (29,8 29,78 1,769 (59 |5 |0 |0 |5
Zn ugh Al == 0,633 | yes |25 15 |24 26,2 2586 2,494 (9,6 ||a1 |2 |5 |38 |
pg/l A2 - 0,500 | yes|160 10 156 163 161,8 (8,113 |5 34 |2 |0 |38
g/l V1 — 0,773 | yes|483 15 |455 48,3 4829 (466 |96 |38 |2 |2 |37
" Laboratory. 65
Fe Holl Fi — 20,800 | yes|175 10 168 179 180,6 19595 |53 |35 [1 |0 3
pg/l F3 — -1,006 | yes 159 15 |147 158 160,7 [10,37 |65 [[3¢ |1 [0 |35
Mn uofl Fi ——— 1,602 | yes |65 10 70,5 65 6541 |4,201 |64 (24 [2 |1 27
pg/l F3 ] 2,880 | yeS 19,1 20 |24.,6 18,9 19 3,341 [175(|20 |1 |6 |27
~Laboratory 66 : : :
As pg/l Al " 0,133 [ yes[1,5 20 [1.48 1,409 (1,458 10,2682 18,3122 |0 (9 |31
pg/l A2 — -0,622 | yes |15 15 (14,3 14,65 [14,72 (1,434 |97 ||26 |0 |1 27
ma/kg M1 - 0,245 | yes|9,8 25 |10,1 10,8 10,29 (2,236 21,7 (|22 (1 |1 24
pg/t Vi - 0,264 | yes|1,06 |25 (1,025 (1,045 1,061 [0,2702 (257 ||20 |0 |10 |30
pg/l V2 i 0,031 |yes|325 |20 (3,24 3,24 3,254 |0,5941 (18,2 ({17 |0 |5 |22
g/l V3 I 1,030 |vyes(1295 |30 |14,95 (12,95 (12,65 (2,833 (224 ({12 |3 |1 16
Cd g/l Al = 0,213 | yes |26 152,46 2,52 2,566 |0,1935 |76 |36 12 |1 39
ugh A2 —_ -0,640 | yes|125 10 (12,1 12,55 [12,65 |1,036 (82 [[30 (2 (3 |35
mg/kg M1 i 0.256 | yes|0,78 |20 [0,80 0,725 |0,7423 |0,1167 (15,7 (|21 [3 |0 |24
g/l I < 0,191 | yes|063 |20 |0,618 |063 0,6202 |0,05792(9,2 (|30 |3 |4 |37
ug/l V2 - 0608 | yes|4,85 (20 (4,555 (4,84 4852 (05877 121 |21 |1 |1 23
pg/ V3 b 0,113 | yes|133 |20 (1345 (1337 (13,38 |19 14218 |1 (2 |21
Cr poll | A1 Pl 0,141 | yes 8,6 15 (8,41 8,35 8446 10,5615 6,6 /36 |2 [0 |38
pg/! A2 — 0,686 | yes [175 10 |169 170 1716|1428 (83 [|35 (1 |0 |36
ma/kg M1 — 1,113 | yes |53 20 |58,9 53,8 5512 (7481 (135|123 |1 |0 |24
g/t V1 i 0,040 | yes|5,04 |20 |506 5,09 5082 |0,5167 [10,1([32 |3 |1 36
ug/l V2 b 0,072 | yes|11.1 25 11,2 11,1 11,19 [1,107 |99 (|23 (1 |0 |24
ug/l V3 o 0,856 | yes|59,2 |30 |66,8 57,52 |59,53 [13,33 22,321 [1 |1 23
Cu gl Al £ 0,142 | yes|7.6 15 (7,42 71 7.18 0,6341 8,8 |28 |3 |5 6
ught A2 — 0560 | yes |250 10 |243 249 2474 (1011 |41 (|36 |1 |0 |37
ma/kg M1 - 0,333 | yes|120 15 [123 120 1174 [1019 (87 ||25 [0 [0 |25
g/l V1 { 0,033 | yes |3 20 |2,99 2.9 2,901 |0,4821 (16,6 (23 |2 |9 |34
ug/l V2 — 0,772 | yes|123 |20 (1325 [125 1242 (1,348 (108 (19 (1 |2 |22
g/l V3 = 0,227 | yes|147 15 |149,5 (1471 [147,2 [11,14 (7.6 [|21 [1 |0 |22
Fe ol F1 o 0.434 | yes|175 10 |178.8 |179 180,6 |9.595 5.3 ||35 |1 |0 |36
ug/l F3 | 0,008 | yes|[159 15 1159,1 |158 160,7 |10,37 |65 |[34 [1 |0 |35
Hg e H1 — 0,781 | yes|1.44 |20 |[1,328 [1.44 1398 |0,2002 |14,3 (|26 |2 |2 |30
pg/l H2 - -0,417 | yes|0,064 (30 (0,06 0,062 |0,07329(0,04542 (61,9 |[12 [2 |6 |20
g/l H3 — 1,341 | yes|0,17 |25 [0,1415 |0,17 0,209 |0,1154 [551 (|14 |0 |5 19
Mn po/l Fi s || 2,246 | yES | 65 10 (723 65 65,41 [4,201 (64 [[24 |2 |1 27
g/l F3 ; 3869 |yes|191 (20 (2649 (18,9 19 3341 |175(20 (1 |6 |27
Ni po/ Al < 0.182 | yes |95 15 9,37 9.3 9,334 |0,8858 |95 |38 |3 |1 37
ug/l A2 — 0,923 | yes|325 10 |310 316,5 |320 2144 (6,7 |[32 [3 |0 |[35
mg/kg M1 - 0,387 | yes|20,7 |20 |21.5 19,8 19,99 (3589 [17,9](22 [0 |0 |22
pg/l Vi | 0016 | vyes|629 |20 |63 6,32 6,277 |0,6538 (104 ({30 |2 |3 |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 +2 43 test | ned |Targ| result : sed | fai- | sing| of
OK| value |SD% led labs
pg/l V2 — 0,788 | yes[165 |20 [17,8 16,45 [1648 [1,305 [7,9 [[21 [1 |0 |22
Laboratory 66 ' ; ‘ '
Ni el V3 — 0581 | yes[55.4  [20 |6285 [56.7 |5936 6473 10018 1 |1 1D
Pb ol Al ) 0,055 | yes |55 20 15,53 |55 5594 [0806 144 |35 |1 |3 |39
g/l A2 - -0,317 | yes (80 15 78,1 79,08 (80,17 (6864 (86 (132 |1 (2 |35
mg/kg M1 i.. 0,234 | yes|256 |20 [262 |2655 |262 3269 |124/[24 [1 |0 |25
ug/l V1 - 0208 | yes|3,13 |20 3,195 3,1 3058 (03389 [11,0(|29 |3 |4 |36
g/l V2 —_— 0725 | yes|7,79 |20 |8,356 |77 7873 (1,295 (164 (19 [2 |2 |23
gl V3 — 1,057 |vyes|27.9 |20 |30,85 |28,84 (2882 (3518 (12217 |2 |2 |21
5b g Al o 0,256 | yes |9 20 (8,77 8.9 9384 [09248 [9,9 [[11 |0 |1 J12
g/l A2 — 0,790 | ves |54 15 |508 |534 |5397 (3875 (72 |[11 [0 |0 |11
mglkg M1 i yes | 5,69 017 |6,35 |6,171 (3,143 50,96 [0 |5 |11
g/ V1 - 0,346 | yes|4,16 |25 (398 |4,09 |4,37 06726 (1539 |0 |2 |11
e V2 — 0,597 | yes|134 |20 |[126 13,8 (1348 (1,292 (96 (|7 [0 |1 |8
pa/l v3 J 0,090 |vyes|223 (30 |22 223 (211 [4045 (1947 |1 [1 e
~Se pall Al = 0,425 | yes |4 20 [383 383 4053 (04822 |118|9 |0 |5 |14
uglt A2 N 1,173 | yes|25 15 |22,8 |23,05 |2342 (1829 (78 |[10 |2 |1 |13
mglkg M1 - 0195 |ves|205 |25 |21 2,1 1926 (06913 (3589 [0 [2 |11
pgh V1 ! yes (1,53 1605 (1,58 [1,581 (02171 [137([7 [0 (6 |13
pgi V2 : yes |6,17 6,805 (6,17 |6,118 (1,089 (17,85 |1 |4 |10
g/l V3 : yes 8,605 |8605 |7,188 3754 (5233 |0 6 |9
Sn ma/kg M1 : ves | 1,64 048 1.8 1,774 |0,6419 36,1 (|3 10 |2 |5
g/ S1 : yes (4,44 4825 (4,81 (4436 (05748 (1294 (1 (0 |5
ug/l S2 : yes |30 2945 (298 |2978 (1,769 |59 [[5 [0 |0 |5
Zn agh Al : 0,000 | yes|25 15 1250 [26.2 2586 |2494 |96 (|31 |2 |5 |38
e A2 .‘, 0,250 | yes|160 10 |158 163 1618 (8113 |5 (34 [2 [0 |36
mg/kg M1 - 0287 |yes|744 |15 |76 74,47 (7336 (6544 (89 (22 (2 |0 |24
g/ V1 —_— 0,635 |yes|483 (15 |46 48,3 (48,29 |466 (96 |[33 |2 |2 |37
g/ V2 b 0439 |vyes|425 |15 (439 429 4244 (4419 [104||21 [0 |2 |23
g/t V3 — 1,487 | yes|78 15 69,3 76 76,88 (6.4 83 (l20 (3 [0 |23
Laboratory 67. g : :
Hg poll Hi pu— 0,972 | yes[1,44 |20 [1.3 144 (1,398 [0,2002 [14,3|26 |2 |2 30
Ni pgh Al : 0,000 | yes|95 5 95 9.3 9,334 |0,8858 9,5 |33 |3 |1 |37
pgli V1 — -1,415 | yes (6,29 |20 |54 632 (6,277 (06538 [10,4((30 |2 |3 |35
Pb ugh Al P 0,182 | yes|5,6 20 |54 55 5,594 W 14,4135 |1 3
g/t V1 - 0,415 | yes|3,13 (20 |3 31 3058 [0,3389 (11,0]/29 (3 |4 |36
Laboratory 68 i : 2 3 e
Fe pol | F1 ] — 0571 [ yes[176 |10 ]180 78 80,6 19,595 153 |35 |1 |0
LMT) pall | F1 | ——— 1,538 | yes [65 70 |70 65 6541 [4,201 |64 |[24 (2 |1 |27
aboratory 69 . p 2
) el A7 ; 5075 Tyes|a 20 1403|383 (4053 104622 1180 [0 15 Tia
pght V1 : J Jyes 1,53 ]1.555 1,58 (1,581 (0,2171 (13,7 (7 6 {13
g/l V2 ! yes |6,17 6,17 (6,17 (6,118 (1,089 (1785 |1 (4 [10

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