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Forord

Statens Naturvardsverk borjade 1973 erbjuda svenska laboratorier som regelbundet utférde kemiska
analyser inom miljovardsomrédet att delta i provningsjamforelser for de vanligast forekommande
parametrarna. Deltagandet var frivilligt fram till 1991 da det blev obligatoriskt for ackrediterade
laboratorier. Provningsjimforelserna organiseras numer av ACES, Institutionen for miljévetenskap vid
Stockholms universitet. Laboratoriet dr ackrediterat enligt ISO 17025. Provningsjdmforelserna utfors i
overensstimmelse med ISO 17043 men omfattas inte av ackrediteringen.

Denna rapport, nummer 173 i serien, har sammanstillts av Marsha Hanson, ACES.

Deltagande ar konfidentiellt. Resultaten identifieras i rapporten med ett deltagar-id som &r unikt for varje
omgang.

Ackrediteringsorgan granskar deltagande i provningsjamforelser vid tillsyn av ackrediterade laboratorier.
Déaremot ar det inget krav pa ackreditering for att delta i provningsjamforelser — alla laboratorier deltar
under samma premisser.

Provningsjamforelser hjélper laboratorier att uppticka brister i sina analyser samt ger Gvergripande
information om kvaliteten hos analysmetoder och deras mitosdkerhet. Det har lett till att sémre
analysmetoder har fasats ut successivt och ersatts av mer forlitliga metoder och dérmed till 6kad kvalitet
hos mitresultat inom miljévardsomréadet.

Stockholm, 13 april 2026

ACES, Institutionen for miljovetenskap
Stockholms universitet

Preface

In 1973 the Swedish environmental protection agency began to organize proficiency tests of common
parameters for Swedish laboratories performing environmental chemical analyses. Participation for accredited
laboratories became mandatory in 1991. ACES, the Department of Environmental Science at Stockholm
University, currently organizes these proficiency tests. The organizing laboratory is accredited according to
ISO 17025. The organization of the proficiency test schemes are carried out in accordance with ISO 17043
though they are not included in the scope of accreditation .

This report, number 173 in the series, has been compiled by Marsha Hanson, ACES.

Participation is confidential. A unique participant ID is assigned for each round to identify results in the
report.

Accreditation bodies review the results of proficiency tests when auditing accredited laboratories. But

accreditation is not necessary for participation—the tests are open to all laboratories performing relevant
analyses.

Proficiency tests help laboratories discover flaws in their analyses and provide an overview of the general
quality of analytical methods and their margins of error. This has led to the gradual replacement of inadequate
methods and consequently to the promotion of more reliable methods and results in the field of environmental
analysis.

Stockholm, April 13, 2026

ACES, The Department of Environmental Science
Stockholm University



Inledning

ACES 2026-1 behandlar resultat fran metaller och spardmnen i ett spikat dricksvatten (del A) och ett spikat kommunalt
avloppsvatten (del B), torrsubstans, glodrest, pH, alkalinitet, NH4N och Ntot i vattenhaltigt slam (del C), samt torrsub-
stans och glodrest i avvattnat slam (del D).

Proverna séndes fran ACES méndagen den 2 februari 2026.

Proverna

ACES provningsjamforelser anvénder sig av prover i par. De enskilda proverna inom ett provpar har samma ursprung
men &r blandade separat. Analysresultaten ska ddrmed skilja sig ndgot mellan de tva proverna.

Del A: Dricksvatten, delvist spikat

Del B: Kommunalt avloppsvatten, utgdende, delvist spikat
Del C: Rétslam fran ett kommunalt reningsverk, vattenhaltigt
Del D: Rétslam fran ett kommunalt reningsverk, avvattnat

Stickprov togs vid tre tillfdllen under upptappning av prover pa flaska. Stickproverna har analyserats av ett ackrediterat
laboratorium. Det forsta stickprovet for prov A2 har ett ndgot forhojt resultat for Cu, fast inom det godkanda omréadet.
Stickproverna for prov C1 har en spridning dver 10% fér ammoniumkvive. Med tanke pa att stickprovsresultaten angavs
med tva virdesiffror och att spridningen for deltagarnas resultat samt for 6vriga parametrar var acceptabla misstanker
vi inget problem med homogeniteten. Stickprovsanalyserna indikerar ingen tidsberoende trend for ndgon av de ingéende
parametrarna. Vi bedomer att provarnas homogenitet ar tillfredsstéllande.

Metoder och analyskoder

Fran och med 1993 anvénder vi oss av kort beskrivna analyskoder nér vi delar upp och redovisar analysmetoderna som
deltagarna anvint. Koderna har sitt ursprung i Naturvardsverkets gamla kalkningsregister — KRUT — men har gradvist
anpassats for att passa provningsjimforelserna. En lista med de aktuella koderna skickas med i paketen tillsammans
med proverna. Laboratorierna uppmanas att anvénda dessa koder for rapportering av sina analysmetoder. Anvandning
av koderna har lett till storre precision i databehandlingen och vi far ut mer detaljerad information ur materialet.

Information om metoderna som anvénts i den aktuella provningsjamforelsen finns i avsnitten for respektive parameter
under rubriken "Analyskoder & metoder". Specialmetoder och ofullsténdigt redovisad metodik far koden "XX".

Vid utvirderingen av materialet kan vi vid behov ha grupperat eller delat upp ett antal liknande metoder for att béttre
kunna se eventuella monster. Uppdelningar kan ha gjorts med avseende pa for- eller slutbehandlingsmetod och dessa
redovisas d& som kommentarer i texten for respektive parameter och prov.

Deltagande

Samtlig 46 anmailda laboratorier deltog i omgangen genom att rapportera resultat for en eller flera parametrar, av
dessa deltog 25 laboratorier i fler &n en del. Antalet deltagande laboratorier 4r 26 i del A (26 anmailda), 22 i del B
(22 anmaélda), 23 i del C (23 anmaélda), och 15 i del D (15 anmilda).

Andringar fran preliminirrapporten

Alkalinitet, del C:

En deltagare forviaxlade analyskoder ALKS-V4 och ALKS-VS5. Dessa har korrigerats vilket ger smé dndringar i meto-
dernas statistik.

Som referens har vi lagt till statistiska tabeller och Youden diagram for karbonat resp. total alkalinitet.

Totalkvave, del C

P& grund av den bimodala férdelningen har statistiska berdkningar gjorts dir kyvettmetoder uteslutits och korrigerade
resultat fran tvd deltagare inkluderats.



Kommentarer pa resultaten

Kommentarer pa den statistiska utvirderingen, samt deltagarnas och arrangérens kommentarer pa avvikande resultat.

Analyt

Del /
Prov

Kommentar

TFR

C

Resultat fran deltagare 21 verkar vara glodforlust istdllet for glodrest.

ALKS

Ingen signifikant skillnad finns mellan karbonat och total alkalinitet.

C1: Welch t-test, t =1.248, p = 0.2253

C2: Welch t-test, t =1.281, p = 0.2141

Utvarderingen utgar fran de samlade resultaten. Separata statistiska berdkningar och Youden
diagram for karbonat och total alkalinitet har tagits med i slutrapporten som referens.
Observera att resultaten fran deltagare 27 for total alkalinitet &r uteslutna i den samlade
statistiken men inte i den uppdelade.

ALKS

Andring frén preliminéirrapporten
Deltagare 3 informerar att deras analyskoder ALKS-V4 och ALKS-V5 forvédxlades. Analyskoderna
har korrigerats vilket ger sma andringar i statistiken for metoderna.

ALKS

Deltagare 18 informerar att deras spadningsfaktor missades.

NH4S

Deltagare 16 informerar att deras spadningsfaktor (100) missades. Resultaten ar uteslutna och
paverkar inte utvarderingen. Deras korrekta resultat hade varit underkant for C1 och godkéant
for C2.

NH4S

Deltagare 34 informerar att deras resultat rapporterades pa torrviktsbasis (mg/kg TS). Resultaten
ar uteslutna och paverkar inte utvarderingen. Deras korrekta resultat (C1 1354,51 mg/kg;
C2 1329,90 mg/kg) hade varit godkinda.

NH4S

Deltagare 39 informerar att deras spadningsfaktor missades. Resultaten ar uteslutna och paverkar
inte utvarderingen. Deras korrekta resultat (C1 1446 mg/kg; C2 1389 mg/kg) hade varit godkinda.

NTS

Andring frén preliminérrapporten

Resultaten visar en bimodalférdelning med grupper som skiljer med ca 1000 mg/kg. For att
undersdka vi bad deltagarna om ytterligare information om deras metoder. Vi fick svar fran 5 av
7 deltagare. Med hansyn till korrigeringen fran deltagare 39 (se kommentar nedan) aterstar
endast resultat fran kyvettmetoderna i den lagre resultatgruppen. Deltagare 21 uppger att
LCK 138 kyvetter anvdndes och att proverna centrifugerades. Vi fick ingen aterkoppling fran
deltagare 41. Mojliga forklaringar till de lagre resultaten for kyvettmetoderna ar uteslutning av
partikelfasen genom centrifugering/filtrering och ofullstandig uppslutning av det organiska
materialet. Resultaten for kyvettmetoderna liknar resultaten for ammoniumkvave.
Uppdaterade statistiska berdkningar har gjorts dar kyvettmetoder har uteslutits och korrigerade
resultat fran deltagare 34 och 39 inkluderats. Resultaten fran deltagare 34 och 39 betecknas
fortfarande som underkanda i provningsjamforelsen pa grund av deras rapporteringsfel.

NTS

Deltagare 34 informerar att deras resultat rapporterades pa torrviktsbasis (mg/kg TS). Resultaten
ar uteslutna och paverkar inte utvarderingen. Deras korrekta resultat (C12220,52 mg/kg;
C2 2153,88 mg/kg) hade varit godkanda.

NTS

Deltagare 39 informerar att de missade spadningsfaktorn fér ammoniumkvave vilket paverkade
deras berakning av totalkvave. Proverna torkades innan analys. Ammoniumkvave avgar i torknings-
processen som kompenseras genom en separat analys. Resultaten stryks fran utvarderingen.
Deras korrekta resultat (C1 2603 mg/kg; C2 2371 mg/kg) hade varit godkanda.




English summary

Samples and analyses

ACES 2026-1 is a proficiency test consisting of four parts —

Part A: metals and trace elements in a spiked potable water, sample pair of same origin mixed in separate tanks,

Part B: metals and trace elements in a spiked municipal wastewater, sample pair of same origin mixed in separate tanks,
Part C: solids, pH, alkalinity, NH4N and Ntot in digested sludge, sample pair where one sample is slightly diluted,
Part D: solids in dewatered sludge, single homogenised sample.

Samples were dispatched on February 2, 2026.

Homogeneity is checked by the analysis of three random samples for each sample. The analyses are performed by an
accredited laboratory. The first random sample has a somewhat elevated result for Cu, though still acceptable. The
variation for the random samples for C1 is over 10% for ammonium nitrogen. Considering that the results were given
with two significant digits, and that the variation for the participants’ results and for the other parameters were acceptable,
we do not suspect any issue with the homogeneity. Results were acceptable for all other tested parameters.

Methods and analysis codes

The analysis codes used to describe the analytical methods increase the precision of the data analysis and provide
more informative results. Relevant analysis codes are described for each parameter.

Participation

All of the 46 registered labs participated in the round, with 25 participating in more than one part. The number of
participating laboratories is 26 in part A, 22 in part B, 23 in part C, and 15 in part D.

Changes from the preliminary report

Alkalinity, part C: One participant switched the analysis codes ALKS-V4 och ALKS-VS5. These have been corrected
which gives minor changes in the method statistics. We have added statistical tables and Youden plots for carbonate
and total alkalinity for reference.

Total nitrogen, part C: Due to the bimodal distribution, updated statistical calculations have been performed that
exclude the results from cuvette methods and include corrected results two participants.

Comments on the results

The following table contains comments on the evaluation of the results, as well as comments from participants and the
coordinator regarding nonconforming results. A table with statistics for each parameter and a z-score diagram illustrating
the total performance of each laboratory follow.

Part /

Comment
Sample

Analyte

TFR C Results from participant 21 appear to be "loss on ignition" instead of "ignition residue".

No significant difference was found between carbonate and total alkalinity.

C1: Welch's t-test, t = 1.248, p = 0.2253

C2: Welch's t-test, t = 1.281, p = 0.2141

ALKS C The evaluation is performed on the combined results. Separate statistical calculations and
Youden plots for carbonate and total alkalinity are included in the final report for reference.
Please note that the results of participant 27 for total alkalinity are outliers in the combined
statistics, but not in the separate statistics.

Change from the preliminary report
ALKS C Participant 3 informs that their analysis codes ALKS-V4 och ALKS-V5 were switched. The anal-
ysis codes have been corrected, which gives small changes in the method statistics.

ALKS C Participant 18 informs that their dilution factor was overlooked.

Participant 16 informs that their dilution factor (100) was overlooked. The results are outliers
NH4S C and do not affect the evaluation. Their correct results would have been unacceptable for C1
and acceptable for C2.




English summary, cont.

Analyte

Part /
Sample

Comment

NH4S

Participant 34 informs that their results were reported on dry-weight basis (mg/kg DW). The
results are outliers and do not affect the evaluation. Their correct results (C1 1354.51 mg/kg;
C2 1329.90 mg/kg) would have been acceptable.

NH4S

Participant 39 informs that their dilution factor was overlooked. The results are outliers and
do not affect the evaluation. Their correct results (C1 1446 mg/kg; C2 1389 mg/kg) would
have been acceptable.

NTS

Change from the preliminary report

The results show a bi-modal distribution with the groups differing by approximately 1000
mg/kg. To investigate, participants were requested to send further information about their
methods. Of the 7 participants, 5 responded. Taking into consideration the correction from
participant 39 (se comment below), only the results from cuvette methods remain in the
lower result group. Participant 21 reports that they used LCK 138 cuvettes and centrifuged
the samples. No feedback was received from participant 41. Possible explanations for the
lower results from the cuvette methods are exclusion of the particle phase by centrifugation/
filtration or incomplete digestion of the organic material. The results for the cuvette methods
are comparable to results for ammonium nitrogen.

Updated statistical calculations have been performed excluding the results from cuvette
methods and including corrected results from participants 34 and 39. Due to their reporting
errors, the results of participants 34 and 39 are still considered unacceptable for the purpose
of this proficiency test.

NTS

Participant 34 informs that their results were reported on dry-weight basis (mg/kg DW). The
results are outliers and do not affect the evaluation. Their correct results (C1 2220.52 mg/kg;
C2 2153.88 mg/kg) would have been acceptable.

NTS

Participant 39 informs that they overlooked the dilution factor for ammonium nitrogen
which affected their total nitrogen calculations. The samples were dried prior to analysis. The
ammonium nitrogen lost in the drying step, is compensated for by a separate analysis. The
results are excluded from the evaluation. Their correct results (C1 2603 mg/kg; C2 2371 mg/kg)
would have been acceptable.




Sammanfattningstabell / Summary table

Parameter |Sample| Unit Mean | Median| Stdev | Range | CV% n | Excl. [Matrix
Ag Al pg/l 1143 | 11.31 0.62 2.06 5.44 9 0 |Dricksvatten, spikat

A2 ug/l 10.96 | 10.90 0.58 2.05 5.32 9 0 |Potable water, spiked

B1 ug/l 47.30 | 47.44 4.72 14.13 9.99 7 0 |Kommunaltavioppsvatten, spikat

B2 pg/l 46.98 | 45.74 4.79 12.45 10.19 7 0 |Municipal wastewater, spiked
Al Al pg/l 87.77 | 86.14 | 11.64 | 53.00 | 13.26 22 0 |Dricksvatten, spikat

A2 ug/l 85.19 | 84.70 | 10.31 | 45.00 | 12.11 22 0 |Potable water, spiked

B1 ug/l 367.2 | 365.0 37.6 138.0 | 10.25 15 0 |Kommunaltavioppsvatten, spikat

B2 ug/l 366.5 | 365.0 36.1 118.0 9.84 15 0 [Municipal wastewater, spiked
As Al ug/l 6.004 | 6.010 | 0.447 | 1.797 7.44 13 0 |Dricksvatten, spikat

A2 ug/l 5.786 | 5.885 | 0.643 | 2.356 | 11.12 12 1 [Potable water, spiked

B1 ug/l 20.61 | 20.45 0.76 2.14 3.71 8 1 |Kommunaltavloppsvatten, spikat

B2 ug/l 19.42 | 20.28 3.79 12.60 | 19.51 9 0 [Municipal wastewater, spiked
B Al pg/l 15.75 | 15.26 1.15 3.00 7.32 6 0 |Dricksvatten, spikat

A2 pg/l 15.69 | 14.93 1.46 3.30 9.29 6 0 |Potable water, spiked
Ba Al ug/l 6.237 | 6.115 | 0.408 | 1.170 6.55 6 0 |Kommunaltavlioppsvatten, spikat

A2 ug/l 6.262 | 6.125 | 0.539 | 1.450 8.61 6 0 |Municipal wastewater, spiked
cd Al pg/l 2.845 | 2.820 | 0.176 | 0.700 6.19 13 0 |[Dricksvatten, spikat

A2 ug/l 2,769 | 2.780 | 0.123 | 0.440 4.45 13 0 |Potable water, spiked

B1 ug/l 24.20 | 24.40 1.22 4.20 5.05 14 0 |Kommunaltavioppsvatten, spikat

B2 ug/l 23.63 | 23.63 0.99 3.90 4.18 14 0 [Municipal wastewater, spiked
Co Al ug/l 7.429 | 7.433 | 0.333 | 1.310 4.48 10 0 |Dricksvatten, spikat

A2 ug/l 7.103 | 7.237 | 0.342 | 1.100 4.81 10 0 |Potable water, spiked

B1 ug/l 20.57 | 20.78 1.22 4.50 5.95 0 |Kommunaltavlioppsvatten, spikat

B2 pg/l 20.22 | 20.46 0.89 3.15 4.39 0 |Municipal wastewater, spiked
Cr Al ug/l 12.72 | 12.60 1.05 3.59 8.25 13 0 |Dricksvatten, spikat

A2 ug/l 12.55 | 12.40 0.83 2.63 6.63 13 0 |Potable water, spiked

B1 ug/l 36.15 | 36.70 2.69 9.65 7.43 13 0 |Kommunaltavioppsvatten, spikat

B2 ug/l 35.57 | 35.00 2.86 10.19 8.04 13 0 [Municipal wastewater, spiked
Cu Al ug/l 18.52 18.30 1.49 5.91 8.03 21 0 |Dricksvatten, spikat

A2 pg/l 18.82 | 18.40 1.89 8.40 10.04 21 0 |Potable water, spiked

B1 ug/l 62.40 | 64.10 6.53 31.10 | 10.46 17 0 |Kommunaltavioppsvatten, spikat

B2 ug/l 61.72 | 62.20 6.53 30.40 | 10.58 17 0 [Municipal wastewater, spiked
Fe Al ug/l 72.47 73.59 6.57 28.00 9.07 24 0 |Dricksvatten, spikat

A2 ug/l 70.49 | 69.22 6.29 26.72 8.92 24 0 |Potable water, spiked

B1 ug/l 163.6 | 165.1 11.2 51.5 6.86 18 1 |Kommunaltavloppsvatten, spikat

B2 ug/l 158.3 | 161.0 17.1 79.0 10.83 19 0 [Municipal wastewater, spiked
Hg Al ug/l 0.8426 | 0.8900 | 0.1654 | 0.4470 | 19.63 0 |Dricksvatten, spikat

A2 ug/l 0.7984 | 0.8450 | 0.1253 | 0.3240 | 15.69 0 |Potable water, spiked

B1 ug/l 4.890 | 4.830 | 0.594 | 1.459 | 12.15 9 0 |Kommunaltavlioppsvatten, spikat

B2 ug/l 4.743 4.820 0.530 1.390 11.17 0 |Municipal wastewater, spiked
Mn Al pg/l 41.24 | 41.00 2.35 11.07 5.70 24 0 |Dricksvatten, spikat

A2 ug/l 40.19 | 40.00 2.23 8.64 5.55 24 0 |Potable water, spiked

B1 pg/l 102.0 | 105.0 7.7 23.6 7.60 16 0 |Kommunaltavlioppsvatten, spikat

B2 ug/l 100.5 | 103.0 6.9 214 6.83 16 0 [Municipal wastewater, spiked
Mo Al ug/l 14.75 15.80 2.19 6.03 14.84 0 |Dricksvatten, spikat

A2 ug/l 15.23 | 15.60 1.17 3.00 7.69 0 [Potable water, spiked




Sammanfattningstabell, forts. / Summary table, cont.

Parameter |Sample| Unit Mean | Median| Stdev | Range | CV% n [ Excl. |Matrix
Ni Al ug/l 3.646 | 3.640 | 0.234 | 0.870 6.41 13 0 |Kommunaltavioppsvatten, spikat
A2 pg/l 3.517 | 3.540 | 0.328 | 1.121 9.32 12 1 [Municipal wastewater, spiked
B1 ug/l 32.79 | 33.00 2.34 7.90 7.14 13 0 |Dricksvatten, spikat
B2 ug/l 32.26 | 33.00 1.86 6.00 5.78 13 0 [Potable water, spiked
Pb Al ug/l 5.291 | 5.345 | 0.406 | 1.481 7.68 12 0 |[Kommunaltavlioppsvatten, spikat
A2 ug/l 5.273 | 5.220 | 0.382 | 1.401 7.25 12 0 [Municipal wastewater, spiked
B1 pg/l 51.75 | 51.50 2.42 9.24 4.68 13 0 |Dricksvatten, spikat
B2 pg/l 50.02 | 50.20 3.06 9.70 6.12 13 0 |Potable water, spiked
Sb Al ug/l 2.867 | 2.840 | 0.239 | 0.658 8.35 5 0 |Kommunaltavioppsvatten, spikat
A2 ug/l 2.852 | 2.790 | 0.222 | 0.589 7.78 5 0 |Municipal wastewater, spiked
Se Al ug/l 2.879 2.920 0.147 0.410 5.10 7 1 |Dricksvatten, spikat
A2 ug/l 2,937 | 2.940 | 0.083 | 0.270 2.81 7 1 |Potable water, spiked
B1 ug/l 31.85 | 31.85 1.06 1.97 3.34 4 0 |Kommunaltavioppsvatten, spikat
B2 ug/l 31.66 | 31.68 0.61 1.36 1.94 4 0 [Municipal wastewater, spiked
Si Al ug/l 942.0 | 950.0 86.6 280.0 9.20 9 0 |Dricksvatten, spikat
A2 ug/l 926.7 | 895.0 84.6 268.1 9.13 9 0 |Potable water, spiked
Sn Al ug/l 1.515 | 1.540 | 0.268 | 0.780 | 17.68 6 0 |Kommunaltavioppsvatten, spikat
A2 pg/l 1.643 | 1.610 | 0.150 | 0.330 9.14 6 0 |Municipal wastewater, spiked
B1 ug/l 11.90 | 11.58 1.93 5.18 16.21 5 0 |Dricksvatten, spikat
B2 ug/l 12.20 | 12.00 2.11 5.85 17.34 5 0 |Potable water, spiked
Sr Al ug/l 53.07 | 53.12 1.72 3.90 3.25 6 0 |Kommunaltavioppsvatten, spikat
A2 ug/l 52.81 | 52.48 2.40 6.82 4.55 6 0 [Municipal wastewater, spiked
U Al ug/l 4313 | 4.200 | 0.271 | 0.775 6.28 9 0 |Dricksvatten, spikat
A2 pg/l 4218 | 4.150 | 0.286 | 0.914 6.79 9 0 |Potable water, spiked
Vv Al ug/l 1.897 | 1.840 | 0.110 | 0.310 5.78 7 0 |Kommunaltavlioppsvatten, spikat
A2 ug/l 1.890 | 1.840 | 0.118 | 0.320 6.25 7 0 [Municipal wastewater, spiked
Zn Al pg/l 42.79 | 42.60 2.56 8.70 5.98 17 0 |Dricksvatten, spikat
A2 ug/l 49.06 | 48.50 2.53 9.62 5.16 17 0 |Potable water, spiked
B1 ug/l 68.91 | 70.43 4.91 17.40 7.12 15 0 |Kommunaltavioppsvatten, spikat
B2 ug/l 75.11 | 76.95 5.33 18.70 7.09 15 0 [Municipal wastewater, spiked
TS cl % 2.485 | 2.480 | 0.028 | 0.110 1.12 21 1 ([Digested sludge
c2 % 2.081 2.080 0.024 | 0.090 1.14 21 1 |Rotslam
D % 2472 | 24.74 0.42 1.39 0.02 16 0 |Dewatered sludge
TFR C1 % TS | 35.34 | 35.41 1.01 4.98 2.84 19 1 |Digested sludge
c2 % TS 35.12 35.23 0.78 2.90 2.21 19 1 |Rotslam
D % TS 34.81 | 34.72 1.15 4.83 0.03 13 0 |Dewatered sludge
PHS C1 pH 7.812 | 7.778 | 0.131 | 0.390 1.68 16 0 |[Digested sludge
Cc2 pH 7.979 | 7.940 | 0.149 | 0.550 1.86 16 0 |[Rotslam
ALKS C1 |[mmol/I| 1185 | 111.8 18.1 67.3 15.25 | 22 3 |[Digested sludge
C2 [mmol/I| 115.2 108.6 17.1 59.1 14.83 22 3 |Rotslam
NH4S c1 mg/kg | 1515 1496 83 227 5.45 8 3 |[Digested sludge
c2 mg/kg 1458 1445 82 221 5.62 8 3 |Rotslam
NTS* c1 | mg/kg | 2564 | 2603 198 486 7.73 5 | (2) [Rétslam
c2 mg/kg | 2366 2371 128 316 5.41 5 (2) |Digested sludge

*se kommentar gdllande berdkningarna / see comment concerning the calculations




z-score sammanfattning / z-score summary

Diagrammet visar godkidnda z-scores for att ge en dverblick 6ver varje labbs samlade prestation. Siffran inom parentes
efter deltagar-id 4r antalet rapporterade resultat. Antalet underkédnda resultat visas utanfor de réda linjerna (+3).

The diagram plots passing z-scores to give an overview of each lab’s total performance. The number of reported results
is in parentheses after the participant-id. The number of unacceptable results is shown outside the red lines (£3).

Lab (antal z-score) / Lab (nr. of z-scores)
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Analyskoder & metoder

Ag

Silver

Analysis codes & methods

AG-AI

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

AG-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

AG-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

11

AG-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

AG-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

AG-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Ag
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al pg/l 11.43 11.31 0.62 2.06 5.44 9 0 Dricksvatten, spikat
2026-1 A2 pg/l 10.96  10.90 0.58 2.05 5.32 9 0 Potable water, spiked
2026-1 B1 ug/l 47.30 47.44 4.72 14.13 9.99 7 0 Kommunaltavlioppsvatten, spikat
2026-1 B2 ug/l 46.98 45.74 4.79 12.45 10.19 7 0 Municipal wastewater, spiked
2025-1 Al pg/l 16.16  16.06 0.94 2.80 5.83 10 0 Dricksvatten, spikat
2025-1 A2 pg/l 15.89 15.95 0.96 2.80 6.04 10 0 Potable water, spiked
2025-1 B1 ug/l 30.01 31.16 3.77 11.52 12.57 8 0 Kommunaltavioppsvatten, spikat
2025-1 B2 pg/l 29.47  30.47 3.78 12.16 12.83 8 0 Municipal wastewater, spiked
2024-2 B1 pg/l 13.74  13.70 2.00 5.70 14.58 8 0 Kommunaltavioppsvatten, spikat
2024-2 B2 ug/l 13.67 13.95 2.00 5.50 14.62 8 0 Municipal wastewater, spiked
2023-2 Al ug/l 20.13 20.70 2.08 6.00 10.32 9 0 Dricksvatten, spikat
2023-2 A2 ug/l 19.62 20.10 1.97 6.20 10.03 9 0 Potable water, spiked
2023-2 B1 ug/l 54.79 56.85 7.52 21.49 13.72 8 0 Kommunaltavlioppsvatten, spikat
2023-2 B2 ug/l 54.06 55.75 6.59 19.99 12.19 8 0 Municipal wastewater, spiked
2022-2 Al ug/l 8.718 9.178 1.170 3.680 13.42 8 0 Dricksvatten, spikat
2022-2 A2 pg/l 8.300  8.580 1.609 5680 19.39 8 0 Potable water, spiked
2022-2 B1 ug/l 46.28 47.08 3.62 10.51 7.81 8 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 4424  43.93 3.78 10.22 8.56 8 0 Municipal wastewater, spiked
2021-1 Al ug/l 8.943 9.565 1.375 4.576 15.38 10 0 Dricksvatten, spikat
2021-1 A2 ug/l 9.426 9.859 1.321 4.439 14.02 10 0 Potable water, spiked
2021-1 B1 pg/l 22.75 23.13 2.90 8.83 12.75 10 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 23.88  24.09 3.16 9.27 13.25 10 0 Municipal wastewater, spiked
2021-1 Al pg/l 4.846 4.830 1.219 3.870 25.16 8 2 Dricksvatten, spikat
2020-2 A2 ug/l 4.884  4.940 0.920 2.870 18.84 8 2 Potable water, spiked
2020-2 B1 ug/l 28.30 28.90 7.10 22.79 25.07 9 0 Kommunaltavlioppsvatten, spikat
2020-2 B2 ug/l 26.92 27.10 7.76 25.09 28.84 9 0 Municipal wastewater, spiked
2019-2 Al ug/l 11.25 11.40 0.88 2.72 7.85 8 0 Dricksvatten, spikat
2019-2 A2 ug/l 11.92 11.85 1.24 3.67 10.40 8 0 Potable water, spiked
2019-2 B1 ug/l 31.47 30.30 8.17 23.95 25.95 7 1 Kommunaltavloppsvatten, spikat
2019-2 B2 ug/l 30.20 28.40 8.45 23.15 27.98 7 1 Municipal wastewater, spiked
2018-2 Al ug/l 8.337 8.980 1.627 4.600 19.51 7 0 Recipient, spikad
2018-2 A2 ug/l 7.747 8.020 1.423 4.160 18.37 7 0 Recipient, spiked
2018-2 B1 ug/l 23.44 23.650 4.060 10.500 17.33 6 0 Kommunaltavloppsvatten, spikat
2018-2 B2 ug/l 22.72 23.400 4.630 10.900 20.37 6 0 Municipal wastewater, spiked
2017-1 Al ug/l 3.000 2.910 0.866 2.720 28.87 8 1 Recipient, spikad
2017-1 A2 pg/l 2.851 2.730 0.464 1.490 16.27 7 1 Recipient, spiked
2017-1 B1 pg/l 1426  13.50 2.79 7.81 19.58 7 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 13.39 13.10 3.82 11.74  28.55 7 0 Municipal wastewater, spiked
2016-1 Al pg/l 5.493 5.308 1.789 4.880 32.57 8 0 Recipient, spikad
2016-1 A2 pg/l 6.161 6.110 1.337 2.950 21.71 6 2 Recipient, spiked
2016-1 B1 ug/l 18.70 17.00 5.30 13.70 28.35 5 0 Kommunaltavlioppsvatten, spikat
2016-1 B2 ug/l 20.14 19.20 4.74 12.70 23.55 5 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Ag

Del A/ Part A
Ag ug/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 11.43 11.31 0.62 2.06 5.44 9 0
Al 11.29 11.29 1
AK 11.37 11.31 0.60 1.20 5.30 3
NK 11.49 11.50 0.76 2.06 6.63 5
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 10.96 10.90 0.58 2.05 5.32 9 0
Al 10.71 10.71 1
AK 11.02 10.96 0.45 0.90 4.11 3
NK 10.98 10.90 0.75 2.05 6.80 5
Ag ug/l, Part A, Youden plot
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z-score for Ag

S

N W

Ag

Del A/ Part A
Agug/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
8 NK 11.58 0.43 11.05 0.26 25
12 NK 12.66 2.17 12.15 2.14
18 NK 10.6 -1.15 10.1 -1.37 20%
24 AK 11.313 0.00 10.958 0.10 41%
24 Al 11.29 -0.04 10.71 -0.33
29 AK 10.8 -0.83 10.6 -0.51 30%
33 AK 12 1.10 115 1.03
34 NK 11.1 -0.34 10.7 -0.34 20
39 NK 115 0.30 10.9 0.00 10%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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8
2 X of
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Ag

Del B/ PartB
Agpg/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 47.30 47.44 4.72 14.13 9.99 7 0
Al 53.63 53.63 1
AK 49.15 49.15 241 341 4.90 2
NK 44.80 44 .85 433 10.50 9.67 4
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 46.98 45.74 4.79 12.45 10.19 7 0
Al 51.50 51.50 1
AK 49.89 49.89 5.88 8.32 11.78 2
NK 44 .39 43.29 3.60 7.80 8.10 4
Ag ug/l, Part B, Youden plot
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z-score for Ag

N W b

[

Ag

Del B/ PartB
Agug/l, Part B

Lab | Method | Samplel | z-scorel Excl. || Sample 2 | z-score 2 Excl. MU
12 NK 44 1 -0.71 41.97 -0.79

18 NK 39.5 -1.68 41.6 -0.86 20%
24 AK 47.441 0.00 45.735 0.00 41%
24 Al 53.63 1.31 51.50 1.20

33 AK 50.85 0.72 54.05 1.74

34 NK 45.6 -0.39 44 .6 -0.24 20

39 NK 50 0.54 49.4 0.77 10%

X z-scoreB1l O z-scoreB2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Al

Aluminium

Analysis codes & methods

AL-AI
Syralosligt. ICP-OES (AES). Uppslutning i HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

AL-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

AL-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

AL-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

AL-NSL

Ofiltrerat. Lakning med H2SO4. Fotometrisk bestimning
med pyrokatekolviolett. (Ingen persulfatuppslutning.)

SS 28210

AL-XX
28: Diskret analys enligt SS-EN ISO 15923-1:2025.

17

AL-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

AL-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

AL-NI
Unfiltered. ICP-OES (AES).
ISO 11885

AL-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8

AL-NSL

Unfiltered. Soaking in H2SO4. Photometric determination
with pyrocatechol violet. (No persulphate digestion.)

SS 28210

AL-XX
28: Discrete analysis according to ISO 15923-1:2025.



Al
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

o

2026-1 Al ng/l 878 8.1 116 530 1326 22
2026-1 A2 pg/l 852 847 103 450 1211 22
2026-1  B1 pg/l 3672 3650 376 1380 1025 15
2026-1 B2 pg/l 3665 3650 361 1180 9.84 15
2025-1 Al pg/l 1150 1140 9.4 375 815 25
2025-1 A2 pg/l 1146 1121 9.4 380 818 26
2025-1  B1 pg/l 2671  273.0 278 1045 1040 16
2025-1 B2 pg/l 2673 2671 219 780 819 16
2024-2 Al pg/l  89.84 91.80 9.65 4510 10.74 29
2024-2 A2 pg/l 8850 89.50 9.93  49.00 1122 29
2024-2 Bl pg/l 2384 2390 233 910 979 17
2024-2 B2 pg/l 2354 2370 181 630 767 17
20232 Al pg/l  93.47 9640 1672 69.74 17.89 26
20232 A2 pg/l  92.00 9455 1455 6479 1582 26
2023-2 Bl pg/l  767.6 7900 755 2850 9.83 15
2023-2 B2 pg/l 7532 7677 744 2860 9.88 15
2022-2 Al ug/l 1458 1439 227 1240 1555 23
2022-2 A2 pg/l 1414 1410 152 640 1077 21
2022-2  B1 pg/l 9000 9040 748 3100 832 16
2022-2 B2 pg/l 879.8 8869 719 2600 818 16
2021-1 Al pg/l 1079 109.0 6.6 301 616 21
2021-1 A2 pg/l 1114 1120 83 290 744 21
2021-1  B1 pg/l 4750 4914 473 1990 995 16
2021-1 B2 pg/l 4963 5135 493 2060 994 16
2020-2 Al pg/l 8517 8342 1212 53.80 1423 18
2020-2 A2 pg/l 8254 7900 1226 53.10 14.85 18
2020-2 Bl pg/l 5961 598.0 127.8 530.0 21.44 15
2020-2 B2 pg/l 589.8 581.0 101.6 378.0 1722 13
2019-2 Al pg/l 1264 1291 184 882 1459 22
20192 A2 pg/l 1331 1360 190 795 1427 22
2019-2  B1 pg/l 1140 1170 118 360 1037 16
2019-2 B2 pg/l 1095 1104 115 361 1049 16
20182 Al pg/l 1857 1900 221 950 1191 21
20182 A2 pg/l  181.0 1850 212 873 1170 21
20182  B1 pg/l 2285 2310 318 1540 13.91 18
2018-2 B2 ug/l 2283 2330 177 675 777 17
2017-1 Al[all] ug/l 33.86 3360 881 2831 2603 17
2017-1 A2[all] ug/l 3501 3530 1026 33.70 29.30 17
2017-1 Al[c] ug/l  38.02 3745 847 27.80 2229 14
2017-1 A2[c] pg/l 39.84 3613 1011 33.10 2537 14
2017-1 Al[p] mg/l 2232 2180 573 1600 2566 5
2017-1 A2[p] mg/l 2228 2100 5.18 1400 2323 5
2017-1  B1 pg/l 3067 3188 367 1590 1197 19
2017-1 B2 pg/l  307.5 3220 403 1610 1312 19

Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Recipient, spikad

Recipient, spiked

Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked

OO0 0O R PFWWEFPRORPFPOOOOROPPPPRPRPRPEPNDNWREPNNMNMOOMNNDNRRERRELRRELRORLOODO

Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Al

Del A/ Part A
Al pg/l, Part A Al AL
Sample Al 12
10
Method Mean Median Stdev Range CV% n Excl. .
Total 87.77 86.14 11.64 53.00 13.26 22 0 = 6
o
Al 75.99 79.78 12.53 24.18 16.49 3 -
AK 85.45 85.45 3.75 5.30 4.39 2 2 .
NI 9457 | 85.30 16.57 | 29.00 | 17.52 3 o +—MEEE _mS
O W ™~ OO OO -
NK 86.50 86.30 4.03 11.30 4.66 8 v -
|
NSL 96.48 | 9140 | 1329 | 33.00 | 13.78 5 e/
XX 74.00 74.00 1 Al A2
9
8
Sample A2 ;
Method Mean Median Stdev Range CV% n Excl. - _f,
Total 85.19 84.70 10.31 45.00 12.11 22 0 § 4
Al 76.94 76.18 9.35 18.65 12.15 3 2
AK 82.10 82.10 5.37 7.60 6.55 2 | EEE
NI 89.06 87.00 8.40 16.42 9.43 3 § R o § § E
NK 83.76 83.15 4.98 15.80 5.95 8 g/l
NSL 94.36 87.80 13.96 33.00 14.80 5
XX 70.00 70.00 1
Alpg/l, Part A, Youden plot
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z-score for Al

Al

Del A/ Part A
Al pg/l, Part A
Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
NSL 105 1.62 105 1.97 36%
8 NI 85.3 -0.07 87.0 0.22 20
8 NK 83.97 -0.19 82.79 -0.19 25
NSL 91.4 0.45 87.8 0.30 30
10 AK 82.8 -0.29 78.3 -0.62
12 NK 86.5 0.03 81.7 -0.29
13 NSL 89 0.25 86 0.13 16%
13 NK 90.8 0.40 87.5 0.27 12%
15 NSL 115 248 113 2.74
18 NK 81.9 -0.36 76.2 -0.82 15%
23 NI 84.70 -0.12 81.88 -0.27 18%
23 Al 79.78 -0.55 76.18 -0.83 18%
24 Al 86.18 0.00 86.65 0.19
25 NK 81.7 -0.38 79.4 -0.51 15%
26 NSL 82 -0.36 80 -0.46 15%
28 NK 88 0.16 87 0.22 15
28 XX 74 -1.04 70 -1.43 20
29 AK 88.1 0.17 85.9 0.12 20%
33 Al 62 -2.07 68 -1.62
34 NK 86.1 0.00 83.5 -0.12 20
39 NI 113.7 2.37 98.3 1.32 15%
40 NK 93 0.59 92 0.71 20%
X z-score Al O z-score A2 Unsatisfactory = — — —- Questionable
_____________________________________________ X 2]
X
X X s v—R—R—HS8 5 5 =
y X 5 © 8 8
o ©
e
N = 5 Qg o S & "R g & 8 e § ~ oy
Lab (Method)
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Al

Del B/ PartB
Al ug/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 367.2 365.0 37.6 138.0 10.25 15 0
Al 363.9 361.3 54.5 133.0 14.97 4
AK 359.0 359.0 25.5 36.0 7.09 2
NI 365.3 365.3 1
NK 365.8 368.0 26.5 63.1 7.25 4
NSL 395.0 393.0 42.0 84.0 10.64 3
XX 321.0 321.0 1
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 366.5 365.0 36.1 118.0 9.84 15 0
Al 368.6 352.5 441 94.7 11.96 4
AK 357.0 357.0 39.6 56.0 11.09 2
NI 3594 3594 1
NK 362.1 364.5 31.6 73.5 8.72 4
NSL 396.0 388.0 32.7 64.0 8.27 3
XX 314.0 314.0 1
Al ug/l, Part B, Youden plot
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z-score for Al

o B N W b

Al

Del B/ PartB

Al pg/l, Part B

Lab | Method | Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU

2 NSL 438 1.94 432 1.86 15%

9 NSL 393 0.74 388 0.64 20

12 NK 395.1 0.80 396.5 0.87

13 AK 377 0.32 385 0.55 12%

18 NK 375 0.27 376 0.30 15%

20 NSL 354 -0.29 368 0.08

24 Al 357.60 -0.20 337.32 -0.77

28 XX 321 -1.17 314 -1.41 15

28 NK 361 -0.11 353 -0.33 15

30 Al 433 1.81 432 1.86 18%

32 AK 341 -0.64 329 -1.00

33 Al 300 -1.73 340 -0.69

34 NK 332 -0.88 323 -1.16 20

35 Al 365 0.00 365 0.00

39 NI 365.3 0.01 3594 -0.16 15%

X z-scoreB1l O z-scoreB2 Unsatisfactory — — — - Questionable
______________________________________________ g — &
o g R 8 %
X o) < o) B

5 5 8 °
_____ X ]

g £ £ £ 2 £ g 2 % £ ¥ g £ = 3

B 8 3 8 & 8 g & &8 = 3 o o 8 «

Lab (Method)
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Analyskoder & metoder

AsS

Arsenik / Arsenic

Analysis codes & methods

AS-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

AS-AI

Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

AS-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

AS-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

AS-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

23

AS-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

AS-Al
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

AS-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

AS-NI
Unfiltered. ICP-OES (AES).
ISO 11885

AS-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



As
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

o

2026-1 Al ug/l 6004 6010 0447 1797 7.44 13
2026-1 A2 ug/l 5786 5.885 0.643 2.356 11.12 12
20261  B1 ug/l 2061 2045 076 214 371 8
2026-1 B2 ug/l 1942 2028 379 1260 1951 9
2025-1 Al ug/l 4338 4340 0356 1540 820 15
2025-1 A2 ug/l 4265 4230 0330 1320 773 15
2025-1 Bl ug/l 3628 3600 2.88 1010 7.92 10
2025-1 B2 ug/l 3541 3514 302 990 852 10
20242 Al ug/l 558 5569 0448 1760 8.02 12
20242 A2 ug/l 5455 5462 0483 1820 8.86 12
20242 Bl ug/l 2486 2501 222 710 892 10
2024-2 B2 ug/l 2451 2455 234 760 953 10
20232 Al ug/l  3.293 3360 0136 0330 413 11
20232 A2 ug/l  3.249 3180 0214 0784 660 11
2023-2 Bl ug/l 1579 1663 248  7.00 1572 9
20232 B2 ug/l 1649 1720 146 400 888 9
20222 Al ug/l 4767 4730 0330 1200 693 8
20222 A2 ug/l 4533 4575 0391 1370 863 8
2022-2 Bl ug/l 6660 6654 507 1570 761 10
20222 B2 ug/l 6343 6420 832 2860 1311 10
20211 Al ug/l 6558 6630 0395 1360 6.02 12
20211 A2 ug/l 6708 6735 0480 2006 715 12
2021-1 Bl ug/l 4935 4780 491 1689 994 10
2021-1 B2 ug/l 5215 51.00 7.74 2852 1484 10
20202 Al ug/l 5862 5937 0306 1100 521 12
20202 A2 ug/l  5.804 5860 0.665 3.020 11.46 13
2020-2 Bl ug/l 4181 4185 339 1220 810 10
2020-2 B2 ug/l 4112 4050 372 1310 9.05 10
20192 Al ug/l 8573 8563 0347 1020 404 10
2019-2 A2 ug/l 8797 8860 0479 1612 545 10
2019-2 Bl ug/l 4421 4530 551  17.88 1247 9
2019-2 B2 ug/l 4372 4360 405 1212 927 9
20182 Al ug/l 5826 5690 0523 2090 899 10
20182 A2 ug/l 5541 5466 0493 1.889 890 10
20182  B1 ug/l 3655 3570 392 1296 1073 10
20182 B2 ug/l 3579 3565 323 1083 9.04 10
2017-1 Al ug/l  4.899 4.820 0407 1204 831 12
2017-1 A2 ug/l 4956 4.807 0429 1420 865 12
2017-1 Bl ug/l 3097 3150 3.95 1485 1277 11
2017-1 B2 ug/l 3065 3050 233 743 759 11
2016-1 Al ug/l 4704 4880 0428 1400 910 9
2016-1 A2 ug/l 4555 4680 0329 1000 7.23 9
2016-1 Bl ug/l 3625 3891 525 1350 1448 8
2016-1 B2 ug/l 3861 4050 500 1410 1295 8

Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
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Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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As

Del A/ Part A
As ug/l, Part A As Al
Sample Al *1
Method Mean Median Stdev Range CV% n Excl.
Total 6.004 6.010 0.447 1.797 7.44 13 0 §
Al 6.400 6.400 1 ©
AK 5.669 5.798 0.714 1410 12.59 3
NI 5670 | 5.670 1 co g an e g
< 1 N N O O N~
NK 6.122 6.050 0.307 1.037 5.01 8 v
pg/l
Sample A2 As A2
Method Mean Median Stdev Range CV% n Excl. B
Total 5.786 5.885 0.643 2.356 11.12 12 1 8
Al 1 24T
AK 5.657 5.760 0.760 1.510 13.44 3 § )
NI 4.260 4.260 1
NK 6.025 5.965 0.283 0.886 4.70 8 |
7<,{ w9 m 9 man
ug/l
As pg/l, Part A, Youden plot
7.2 ,
6.8 - E
i o’
6.4 - : o, .
% .o
6.0 - _éi,-'o
——————————————————— === ----- Median 1
S o Q
= 56 - A — —— Median 2
E p | R 45¢
(%] , 1
sy . o AK
E A NI
: NK
48 - < ! ©
44 - .
4.0 . . . ' . .
4.0 4.4 48 5.6 6.0 6.4 6.8 7.2
Sample Al
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z-score forAs

o B N W b

As

Del A/ Part A
As pg/l, Part A
Lab | Method Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU
8 NK 6.01 0.00 5.79 -0.15 20
12 NK 6.33 0.72 6.11 0.35
13 NK 6.09 0.18 6.17 0.44 14%
18 NK 6.24 0.52 6.01 0.19 15%
23 Al 6.40 (<50) 0.87 18.08 (<50) 18.96 X 17%
23 NI 5.67 (<50) -0.76 4.26 (<50) -2.53 17%
24 AK 5.798 -0.47 5.760 -0.19 20%
25 NK 5.99 -0.04 5.92 0.05 13%
28 NK 5.96 -0.11 5.85 -0.05 10
29 AK 6.31 0.67 6.36 0.74 30%
33 AK 4.9 -2.49 4.85 -1.61
39 NK 5.66 -0.78 5.73 -0.24 10%
40 NK 6.697 1.54 6.616 1.14 12%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
)
7 X
e 9 %X 8 X
0 o) = S =
4 X X
X o
£ 2 £ ¥ £ £ £ £ £ £ & £ =
) @ o < 0 0 n o 00 ~ o o Q
o o (a\] o o~ i i — (o] <t
Lab (Method)
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As

Del B/ PartB
As ug/l, PartB As B1
Sample B1 N
Method Mean Median Stdev Range CV% n Excl.
Total 20.61 20.45 0.76 2.14 3.71 8 1 %
A2K 2120 | 2120 1 °
Al 19.95 19.95 1
AK 20.66 20.66 0.93 1.31 4.49 2 1 L= R I T B B
NK 2061 | 2045 0.90 2.14 4.37 4 gt e
pg/l
Sample B2 As B2
Method Mean Median Stdev Range CV% n Excl. 4
Total 19.42 20.28 3.79 12.60 19.51 9 0 s
A2K 20.28 20.28 1 "
Al 21.75 21.75 1 3°
AK 16.40 18.20 5.72 11.01 34.87 3 1
NK 20.88 20.72 1.57 3.10 7.52 4 0 l . l
¥ 3 2 8 83K
ug/l
As pg/l, Part B, Youden plot
23.5 .
23.0 - ! A
25 - 0
22.0 - E
o o
21.5 - | '
X _// ————— Median 1
o 210 - ! A
o) | o — —— Median 2
() ! ’
o 20.5 - e oo 450
E bt 4B —
© 200 - O o A
o ! o Al
195 - o ol
X A AK
19.0 - | o NK
18.5 - _
A
18.0 - !
17.5 4= !

17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0 21.5 22.0 225 23.0 235
SampleB1
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z-score forAs

As

Del B/ PartB
As pg/l, Part B
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
12 NK 21.84 1.82 21.83 0.41
18 NK 20.6 0.20 22.6 0.61 15%
24 AK 21.313 1.13 21.005 0.19 19%
24 Al 19.95 -0.65 21.75 0.39 34%
28 NK 19.7 -0.98 19.6 -0.18 10
32 AK 20 -0.59 18.2 -0.55
33 AK 8.28 -15.93 X 10 -2.71
39 NK 20.3 -0.20 195 -0.21 10%
40 A2K 21.198 0.98 20.282 0.00 15%
X z-scoreB1 O z-scoreB2 Unsatisfactory — — — - Questionable
________________________________________________ ~——1
X X
(o]
X o o °
0 2 B i
x X
[e]
< < < I~ =z I~ < < <
< z < z < 2 S < z
) ] [ =)} Y Q0 g N [
(a2] ~ on o — g [o\] -
Lab (Method)
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Analyskoder & metoder

Bor / Boron

Analysis codes & methods

B-AK

Syralosligt. ICP-MS. Uppslutning i HNO3.

SS-EN ISO 17294

B-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

B-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294

29

B-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294

B-NI
Unfiltered. ICP-OES (AES).
ISO 11885

B-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294



B

Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 15.75 15.26 1.15 3.00 7.32 6 0 Dricksvatten, spikat
2026-1 A2 pg/l 15.69 14.93 1.46 3.30 9.29 6 0 Potable water, spiked
2025-1 Al pg/l 15.97 15.95 0.87 2.70 5.45 6 2 Dricksvatten, spikat
2025-1 A2 pg/l 16.99 15.80 3.63 10.70 21.34 7 1 Potable water, spiked
2024-2 Al ug/l 73.96  74.50 4.62 15.10 6.25 9 1 Dricksvatten, spikat
2024-2 A2 ug/l 73.90 75.70 6.49 17.73 8.78 9 1 Potable water, spiked
2024-2 B1 ug/l 34.60 35.30 4.73 11.40 13.67 5 1 Kommunaltavlioppsvatten, spikat
2024-2 B2 pg/l 34.87 35.70 4.77 10.60  13.68 5 1 Municipal wastewater, spiked
2023-2 Al ug/l 81.16 80.58 6.43 19.20 7.92 9 0 Dricksvatten, spikat
2023-2 A2 ug/l 80.56 81.90 5.89 16.20 7.32 9 0 Potable water, spiked
2023-2 B1 ug/l 40.30  40.80 2.15 5.80 5.35 5 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 39.60 38.78 2.06 5.10 5.20 5 1 Municipal wastewater, spiked
2022-2 Al ug/l 17.71 17.80 1.10 2.90 6.20 7 1 Dricksvatten, spikat
2022-2 A2 ug/l 17.25 17.80 0.90 2.20 5.19 7 1 Potable water, spiked
2021-1 Al ug/l 17.89 17.79 0.70 2.01 3.94 8 1 Dricksvatten, spikat
2021-1 A2 pg/l 17.86  17.94 1.07 3.30 5.98 8 1 Potable water, spiked
2021-1 B1 ug/l 37.99 39.55 5.78 14.90 15.20 6 1 Kommunaltavloppsvatten, spikat
2021-1 B2 pg/l 37.09 39.00 6.63 15.00 17.88 6 1 Municipal wastewater, spiked
2020-2 Al pg/l 85.33  84.55 7.42 22.80 8.69 8 1 Dricksvatten, spikat
2020-2 A2 ug/l 84.65 84.66 6.69 21.50 7.90 8 1 Potable water, spiked
2020-2 B1 ug/l 62.72  63.00 4.76 11.80 7.59 5 0 Kommunaltavioppsvatten, spikat
2020-2 B2 ug/l 62.72  63.90 6.64 1590 10.59 5 0 Municipal wastewater, spiked
2019-2 Al pg/l 17.38 17.43 4.33 16.00 24.90 8 0 Dricksvatten, spikat
2019-2 A2 ug/l 17.41 17.85 3.86 14.00 22.18 8 0 Potable water, spiked
2018-2 Al pg/l 17.83 16.45 3.64 11.14 2044 8 1 Recipient, spikad
2018-2 A2 ug/l 15.66 15.90 1.47 4.06 9.36 7 2 Recipient, spiked
2017-1 Al ug/l 18.15 18.40 1.36 3.80 7.51 9 0 Recipient, spikad
2017-1 A2 ug/l 17.85 17.50 1.99 5.60 11.16 9 0 Recipient, spiked
2017-1 B1 ug/l 29.90 33.22 7.67 22.50 25.64 7 0 Kommunaltaviopp, spikad
2017-1 B2 ug/l 31.79 31.76 4.39 12.50 13.81 6 1 Municipal wastewater, spiked
2016-1 Al pg/l 16.62 16.30 1.10 3.10 6.63 7 1 Recipient, spikad
2016-1 A2 pg/l 16.94 17.40 2.01 5.60 11.87 7 1 Recipient, spiked
2016-1 B1 ug/l 26.08 27.00 6.94 17.19 26.62 5 0 Kommunaltavlopp, spikad
2016-1 B2 ug/l 26.60  25.00 7.47 18.28  28.07 5 0 Municipal wastewater, spiked
2015-1 Al ug/l 15.87 15.78 0.81 211 5.08 7 0 Recipient, spikad
2015-1 A2 pg/l 16.30 16.62 1.06 2.40 6.51 7 0 Recipient, spiked
2015-1 B1 pg/l 29.07  29.00 1.26 2.82 4.34 5 0 Kommunaltavliopp, spikad
2015-1 B2 pg/l 28.17  29.18 3.03 7.90 10.75 5 0 Municipal wastewater, spiked
2014-1 Al pg/l 18.00 17.70 2.24 7.30 12.46 7 1 Recipient, spikad
2014-1 A2 pg/l 17.94  18.20 2.24 7.45 12.49 7 1 Recipient, spiked
2014-1 B1 ug/l 33.22 35.90 7.62 20.20 22.95 6 0 Kommunaltaviopp, spikad
2014-1 B2 ug/l 32.75 35.60 6.77 17.80 20.67 6 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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B

Del A/ Part A
B ug/l, Part A BAl
Sample Al 7
Method Mean Median Stdev Range CV% n Excl. 39
Total 15.75 15.26 1.15 3.00 7.32 6 0 % 2
AK 16.40 16.40 1 ©
. ]
NI 16.30 16.30 2.12 3.00 13.01 2
NK 15.17 15.06 0.25 0.46 1.65 3 0 4 ~ < © w o
TS o8 82 g
|
Sample A2 e/
Method Mean Median Stdev Range CV% n Excl. B A2
Total 15.69 14.93 1.46 3.30 9.29 6 0 4 -
AK 17.50 17.50 1 3 |
NI 15.95 15.95 2.33 3.30 14.63 2 2
52
NK 14.92 14.91 0.03 0.05 0.18 3 8
N
0 -
© 0 O N < <
23 8 5 8 97
ug/l
B pg/l, Part A, Youden plot
18.4 ,
18.0 - :
17.6 - |
: 0 ¢
17.2 - :
16.8 - !
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o 1 2
g 16.0 - | L7 . 459
(%] : _,'
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_______ oA
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Sample Al

31




z-score forB

B

Del A/ Part A
B ug/l, Part A
Lab | Method Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU
8 NK 15.06 -0.17 14.91 -0.01 20
8 NI 14.8 (<100) -0.40 14.3 (<100) -0.43 20
12 NK 15.46 0.17 14.95 0.01
13 NK 15.0 -0.23 149 -0.02 17%
29 AK 16.4 0.99 17.5 1.76 20%
39 NI 17.8 2.20 17.6 1.83 15%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
4
3
2 X
1 - X
0 S & 8
-1 4
2+ - - - - —_ - - —————— 4
-3
-4 T T T
2 g s g £ =
b ™ 00 ~ @ N
— — (o]

Lab (Method)
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Analyskoder & metoder

Ba

Barium

Analysis codes & methods

BA-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

BA-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

BA-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

BA-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

BA-NI
Unfiltered. ICP-OES (AES).
ISO 11885

BA-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8

Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 6.237 6.115 0.408 1.170 6.55 6 0 Kommunaltavlioppsvatten, spikat
2026-1 A2 pg/l 6.262  6.125  0.539 1.450 8.61 6 0 Municipal wastewater, spiked
2025-1 Al pg/l 6.755 6.700 0.313 0.980 4.63 8 0 Dricksvatten, spikat
2025-1 A2 ug/l 6.686 6.504 0.317 0.770 4.74 8 0 Potable water, spiked
2024-2 Al ug/l 161.9 163.8 9.7 32,5 6.02 9 0 Dricksvatten, spikat
2024-2 A2 pg/l 161.0 161.9 9.5 34.4 5.92 9 0 Potable water, spiked
2010-1 Al ug/l 8.236 8.215 0.244 0.750 2.97 8 0 Sjovatten, dricksvattenlikt
2010-1 A2 pg/l 9.060 9.070 0.338 1.020 3.73 8 0 Lake water, drinkingwater
2010-1 B1 pg/l 38.97 39.35 2.01 5.40 5.16 10 0 Recipient
2010-1 B2 ug/l 37.48 37.25 2.17 5.53 5.78 10 0 Recipient
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Ba

Del A/ Part A
Ba pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 6.237 6.115 0.408 1.170 6.55 6 0
AK 6.690 6.690 0.382 0.540 5.71 2
NI 6.100 6.100 1
NK 5.980 6.020 0.173 0.340 2.90 3
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 6.262 6.125 0.539 1.450 8.61 6 0
AK 6.695 6.695 0.658 0.930 9.82 2
NI 6.600 6.600 1
NK 5.860 5.850 0.155 0.310 2.65 3

Ba pg/l, Part A, Youden plot

7.6

7.4 -

7.2 4

7.0 -

6.8 -

6.6 -

6.4 -

Sample A2

6.2 -

6.0 -

5.8 -

5.6 -

54 4

5.2
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Sample Al
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z-score forBa

N W b

[N

Ba

Del A/ Part A
Ba pg/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
8 NI 6.1 (<20) -0.04 6.6 (<20) 0.88 25
8 NK 5.79 -0.80 571 -0.77 20
12 NK 6.13 0.04 6.02 -0.19
13 NK 6.02 -0.23 5.85 -0.51 12%
29 AK 6.42 0.75 6.23 0.19 20%
33 AK 6.96 2.07 7.16 1.92
X z-scoreAl o zscoreA2 Unsatisfactory =~ — — —- Questionable
_______________________________________________ 6. P —
© X
5 3 " °
2
: % : z < g
0 ™ ~ © o ™
— i (o] (a2}

Lab (Method)
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Analyskoder & metoder

Cd

Kadmium / Cadmium

Analysis codes & methods

CD-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

CD-Al

Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

CD-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

CD-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

36

CD-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

CD-Al
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

CD-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

CD-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Cd
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 2.845 2.820 0.176 0.700 6.19 13 0 Dricksvatten, spikat
2026-1 A2 ug/l 2769 2780 0.123  0.440 4.45 13 0 Potable water, spiked
2026-1 B1 ug/l 24199 24.395 1.223 4.200 5.05 14 0 Kommunaltavloppsvatten, spikat
2026-1 B2 pg/l 23.632 23.627 0.987  3.900 4.18 14 0 Municipal wastewater, spiked
2025-1 Al ug/l 3.237 3.252 0.137 0.400 4.22 18 0 Dricksvatten, spikat
2025-1 A2 ug/l 3.178 3.185 0.127 0.418 3.99 18 0 Potable water, spiked
2025-1 B1 pg/l 16.77 16.50 0.87 3.70 5.19 15 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 16.63 16.50 0.84 3.60 5.04 15 0 Municipal wastewater, spiked
2024-2 Al ug/l 2.518 2.500 0.179 0.800 7.13 17 0 Dricksvatten, spikat
2024-2 A2 ug/l 2.480 2.430 0.222 0.900 8.94 17 0 Potable water, spiked
2024-2 B1 ug/l 20.74 20.60 1.07 3.97 5.14 15 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 20.35 20.40 1.11 4.20 5.47 15 0 Municipal wastewater, spiked
2023-2 Al ug/l 2.310 2.295 0.153 0.600 6.60 14 2 Dricksvatten, spikat
2023-2 A2 ug/l 2.261 2.260 0.118 0.418 5.23 14 2 Potable water, spiked
2023-2 B1 ug/l 29.74 29.80 0.59 2.17 1.97 12 2 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 28.93 29.10 0.97 2.74 3.36 12 2 Municipal wastewater, spiked
2022-2 Al pg/l 3.140 3.300 0.515 1.963 16.39 12 0 Dricksvatten, spikat
2022-2 A2 ug/l 3.145 3.100 0.133 0.383 4.22 11 1 Potable water, spiked
2022-2 B1 ug/l 40.72 40.60 2.12 8.90 5.19 14 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 39.59 39.53 2.95 13.10 7.46 14 0 Municipal wastewater, spiked
2021-1 Al ug/l 3.762 3.805 0.245 0.960 6.50 14 0 Dricksvatten, spikat
2021-1 A2 pg/l 3.834 3890 0.279 1.073 7.28 14 0 Potable water, spiked
2021-1 B1 ug/l 2496  25.10 1.08 4.27 4.32 15 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 25.64  26.10 1.14 3.47 4.44 15 0 Municipal wastewater, spiked
2020-2 Al ug/l 3.243 3.260 0.224 0.921 6.91 14 1 Dricksvatten, spikat
2020-2 A2 ug/l 3.174 3.135 0.127 0.427 4.02 14 1 Potable water, spiked
2020-2 B1 ug/l 23.86 23.46 2.85 12.30 11.94 16 0 Kommunaltavlioppsvatten, spikat
2020-2 B2 ug/l 22.30 22.70 1.86 7.80 8.36 15 1 Municipal wastewater, spiked
2019-2 Al ug/l 2.305 2.289 0.159 0.634 6.88 12 0 Dricksvatten, spikat
2019-2 A2 ug/l 2.372 2.385 0.111 0.397 4.69 12 0 Potable water, spiked
2019-2 B1 ug/l 20.08 20.00 1.00 3.89 4.96 15 1 Kommunaltavloppsvatten, spikat
2019-2 B2 pg/l 19.44  19.73 0.77 2.66 3.99 15 1 Municipal wastewater, spiked
2018-2 Al pg/l 1324 1304 0.066 0.208 4.97 13 2 Recipient, spikad
2018-2 A2 ug/l 1.250 1.244 0.058 0.191 4.65 13 2 Recipient, spiked
2018-2 B1 pg/l 30.56 30.85 1.26 5.50 4.12 20 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 29.90 30.00 1.21 5.50 4.04 20 0 Municipal wastewater, spiked
2017-1 Al pg/l 0.999 0.981 0.057 0.170 5.66 15 1 Recipient, spikad
2017-1 A2 pg/l 1.021 1.001 0.146 0.590 14.28 16 0 Recipient, spiked
2017-1 B1 ug/l 19.40 19.60 1.51 7.40 7.77 19 1 Kommunaltavlioppsvatten, spikat
2017-1 B2 ug/l 19.50 19.75 1.32 5.74 6.77 20 0 Municipal wastewater, spiked
2016-1 Al pg/l 1.263 1.255 0.135 0.500 10.69 12 0 Recipient, spikad
2016-1 A2 pg/l 1.215 1.219 0.134  0.550 11.03 12 0 Recipient, spiked
2016-1 B1 ug/l 24.30 24.45 1.38 5.10 5.67 14 1 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 23.76 23.65 1.14 3.25 4.78 14 1 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Cd

Del A/ Part A
Cd pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 2.845 2.820 0.176 0.700 6.19 13 0
Al 3.140 3.140
AK 2.712 2.776 0.246 0.480 9.08
NK 2.857 2.820 0.117 0.419 4.10
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 2.769 2.780 0.123 0.440 4.45 13 0
Al 2.900 2.900 1
AK 2.705 2.726 0.097 0.190 3.57
NK 2.776 2.780 0.129 0.430 4.66
Cd pg/l, Part A, Youden plot
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z-score for Cd

o B N W b

Cd

Del A/ Part A
Cd pg/l, Part A

Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
8 NK 2.69 -0.74 2.61 -1.38 20
12 NK 2.801 -0.11 2.671 -0.89

13 NK 2.90 0.45 2.87 0.73 13%
18 NK 2.78 -0.23 2.66 -0.97 15%
24 Al 3.14 (<5) 1.82 2.90 (<5) 0.97 27%
24 AK 2.776 -0.25 2.726 -0.44 18%
25 NK 2.90 0.45 2.78 0.00 13%
28 NK 2.9 0.45 2.8 0.16 15
29 AK 2.92 0.57 2.79 0.08 20%
33 AK 2.44 -2.16 2.6 -1.46

34 NK 2.82 0.00 2.74 -0.32 20
39 NK 2.81 -0.06 2.81 0.24 10%
40 NK 3.109 1.64 3.04 2.11 12%

X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Cd

Del B/ PartB
Cd pg/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 24.20 24.40 1.22 4.20 5.05 14 0
A2K 24.39 24.39 1
Al 24.77 25.35 1.71 3.80 6.91 4
AK 23.32 23.33 1.30 2.80 5.59 4
NK 2441 24.40 0.47 1.16 1.93 5
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 23.63 23.63 0.99 3.90 4.18 14 0
A2K 23.16 23.16 1
Al 24.22 24.33 1.32 3.20 5.45 4
AK 23.21 23.27 1.17 2.70 5.05 4
NK 23.60 23.50 0.50 1.21 2.13 5
Cd pg/l, Part B, Youden plot
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z-score forCd

o » N W b»

Cd

Del B/ PartB

Cd pg/l, Part B
Lab | Method |[ Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
6 Al 25.7 1.07 245 0.88 20%
12 NK 23.74 -0.54 23.09 -0.54
13 AK 24.7 0.25 245 0.88 15%
18 NK 244 0.00 23.2 -0.43 15%
24 AK 24.098 -0.24 23.754 0.13 17%
24 Al 24.99 0.49 24.16 0.54 12%
28 NK 24.2 -0.16 23.9 0.28 15
30 Al 22.3 -1.71 225 -1.14 12%
32 AK 21.9 -2.04 21.8 -1.85
33 AK 22.57 -1.49 22.79 -0.85
34 NK 24.8 0.33 235 -0.13 20
35 Al 26.1 1.39 25.7 2.10
39 NK 24.9 0.41 243 0.68 10%
40 A2K 24.39 0.00 23.16 -0.47 12%

X z-scoreB1l O z-scoreB2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Co

Kobolt / Cobalt

Analysis codes & methods

CO-AI

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

CO-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

CO-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8
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CO-Al
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

CO-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

CO-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Co
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 7.429 7.433 0.333 1.310 4.48 10 0 Dricksvatten, spikat
2026-1 A2 ug/l 7.103  7.237 0.342 1.100 4.81 10 0 Potable water, spiked
2026-1 B1 ug/l 20.57 20.78 1.22 4.50 5.95 9 0 Kommunaltavlioppsvatten, spikat
2026-1 B2 pg/l 20.22  20.46 0.89 3.15 4.39 9 0 Municipal wastewater, spiked
2025-1 Al ug/l 8.802 8.590 0.462 1.227 5.25 12 0 Dricksvatten, spikat
2025-1 A2 ug/l 8.634 8425 0.631 2419 7.30 12 0 Potable water, spiked
2025-1 B1 pg/l 13.48 13.10 0.76 1.70 5.63 8 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 13.43 13.10 0.71 1.80 5.28 8 0 Municipal wastewater, spiked
2024-2 Al ug/l 8.942 8.845 0.727 2.750 8.13 12 0 Dricksvatten, spikat
2024-2 A2 ug/l 8.736 8.725 0.553 1.795 6.33 12 0 Potable water, spiked
2024-2 B1 ug/l 24.23 24.22 1.27 4.00 5.23 9 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 23.65 23.90 1.56 5.24 6.62 9 0 Municipal wastewater, spiked
2023-2 Al ug/l 11.62 11.70 0.76 3.00 6.55 13 1 Dricksvatten, spikat
2023-2 A2 ug/l 11.48 11.30 0.60 1.95 5.24 13 1 Potable water, spiked
2023-2 B1 ug/l 16.79 17.00 1.07 4.30 6.40 11 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 16.60 16.94 1.02 3.81 6.13 11 0 Municipal wastewater, spiked
2022-2 Al pg/l 4805 5.130 0.771  2.550 16.05 11 0 Dricksvatten, spikat
2022-2 A2 ug/l 4763 4920 0.465 1.264 9.76 11 0 Potable water, spiked
2022-2 B1 ug/l 32.81 33.00 2.10 6.66 6.41 11 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 32.36 32.83 2.24 7.00 6.92 11 0 Municipal wastewater, spiked
2021-1 Al ug/l 6.537 6.480 0.218 0.802 3.34 11 0 Dricksvatten, spikat
2021-1 A2 pg/l 6.715 6.700 0.363 1.402 5.40 11 0 Potable water, spiked
2021-1 B1 ug/l 18.99 18.50 1.57 5.59 8.26 11 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 19.64  19.00 2.71 9.84 13.78 11 0 Municipal wastewater, spiked
2020-2 Al ug/l 7.418 7.320 0.435 1.656 5.87 12 1 Dricksvatten, spikat
2020-2 A2 ug/l 7.459  7.156 1.091 4.128 14.62 13 0 Potable water, spiked
2020-2 B1 ug/l 14.95 15.05 1.95 8.20 13.06 12 0 Kommunaltavlioppsvatten, spikat
2020-2 B2 ug/l 14.87 14.65 2.18 8.00 14.64 12 0 Municipal wastewater, spiked
2019-2 Al pg/l 3.849 3.775 0.389 1.461 10.11 10 0 Dricksvatten, spikat
2019-2 A2 ug/l 3.932 3.954 0.362 1.433 9.20 10 0 Potable water, spiked
2019-2 B2 ug/l 26.18 26.15 1.73 5.80 6.61 10 0 Municipal wastewater, spiked
2019-2 B1 ug/l 26.88 26.25 1.96 5.87 7.29 10 0 Kommunaltavlioppsvatten, spikat
2018-2 Al pg/l 5.866 5.844 0.184 0.560 3.14 8 0 Recipient, spikad
2018-2 A2 pg/l 5.659 5715 0.302 0.930 5.34 8 0 Recipient, spiked
2018-2 B1 pg/l 17.44 17.70 1.18 3.28 6.77 10 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 17.10 17.05 1.36 4.57 7.97 10 0 Municipal wastewater, spiked
2017-1 Al pg/l 7.078 6.890 0.689  2.255 9.73 10 0 Recipient, spikad
2017-1 A2 pg/l 6.798 6.690  0.490 1.619 7.21 10 0 Recipient, spiked
2017-1 B1 ug/l 20.68  20.45 2.18 8.23 10.55 12 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 20.65 20.13 2.09 8.38 10.11 12 0 Municipal wastewater, spiked
2016-1 Al pg/l 3.981 3911 0.196 0.600 4.93 10 0 Recipient, spikad
2016-1 A2 pg/l 3.891 3.841 0.215 0.640 5.53 10 0 Recipient, spiked
2016-1 B1 ug/l 15.54 15.70 0.62 1.85 3.96 7 1 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 15.62 15.80 0.68 2.09 4.32 7 1 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Co

Del A/ Part A
Co pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 7.429 7.433 0.333 1.310 4.48 10 0
Al 7.580 7.580
AK 7.682 7.540 0.387 0.735 5.04
NK 7.277 7.325 0.262 0.730 3.60
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 7.103 7.237 0.342 1.100 4.81 10 0
Al 7.260 7.260 1
AK 6.981 7.243 0.595 1.100 8.52
NK 7.138 7.205 0.231 0.650 3.24
Co pg/l, Part A, Youden plot
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z-score for Co

N W b

Co

Del A/ Part A
Co pg/l, Part A
Lab | Method || Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU
8 NK 7.48 0.14 7.23 -0.02 20
12 NK 7.33 -0.31 7.07 -0.49
13 NK 7.18 -0.76 7.18 -0.17 13%
18 NK 6.81 -1.87 6.71 -1.54 15%
24 Al 7.58 0.44 7.26 0.07
24 AK 7.385 -0.14 7.243 0.02 16%
25 NK 7.54 0.32 7.36 0.36 16%
29 AK 7.54 0.32 7.40 0.48 20%
33 AK 8.12 2.07 6.3 -2.74
39 NK 7.32 -0.34 7.28 0.13 10%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Co

Del B/ PartB
Co pg/l, PartB
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 20.57 20.78 1.22 4.50 5.95 9 0
Al 20.94 21.00 0.42 0.83 2.00 3
AK 21.11 20.93 141 2.80 6.67 3
NK 19.66 20.10 1.39 2.68 7.09 3
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 20.22 20.46 0.89 3.15 4.39 9 0
Al 20.51 20.64 0.27 0.50 1.33 3
AK 20.48 20.50 1.08 2.15 5.25 3
NK 19.65 20.10 1.10 2.06 5.60 3

Co pg/l, Part B, Youden plot
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z-score for Co

N W b

o

Co pg/l, PartB

Co
Del B/ PartB

Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
6 Al 21.0 0.18 20.2 -0.29 20%
12 NK 20.78 0.00 20.46 0.00
18 NK 18.1 -2.19 18.4 -2.32 15%
24 AK 20.931 0.12 20.501 0.05 16%
24 Al 21.33 0.45 20.64 0.20
30 Al 20.5 -0.23 20.7 0.27 12%
32 AK 19.8 -0.80 194 -1.19
33 AK 22.6 1.49 21.55 1.23
39 NK 20.1 -0.56 20.1 -0.41 10%
X z-scoreB1 O z-scoreB2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Cr

Krom / Chromium

Analysis codes & methods

CR-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

CR-Al

Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

CR-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

CR-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

CR-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8
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CR-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

CR-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

CR-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

CR-NI
Unfiltered. ICP-OES (AES).
ISO 11885

CR-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Cr
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al pg/l 12.72 12.60 1.05 3.59 8.25 13 0 Dricksvatten, spikat
2026-1 A2 pg/l 12.55 12.40 0.83 2.63 6.63 13 0 Potable water, spiked
2026-1 B1 ug/l 36.15 36.70 2.69 9.65 7.43 13 0 Kommunaltavloppsvatten, spikat
2026-1 B2 pg/l 35.57  35.00 2.86 10.19 8.04 13 0 Municipal wastewater, spiked
2025-1 Al ug/l 8.688 8.600 0.779  3.600 8.96 17 0 Dricksvatten, spikat
2025-1 A2 ug/l 8.372 8340 0579 2720 6.91 17 0 Potable water, spiked
2025-1 B1 pg/l 32.68 32.70 1.58 5.00 4.83 13 1 Kommunaltavlioppsvatten, spikat
2025-1 B2 ug/l 32.52  32.25 1.30 4.82 4.01 14 0 Municipal wastewater, spiked
2024-2 Al ug/l 6.449 6.340 0.466 1.509 7.22 16 0 Dricksvatten, spikat
2024-2 A2 ug/l 6.337 6.201 0.462 1.701 7.29 16 0 Potable water, spiked
2024-2 B1 ug/l 29.82 29.55 1.94 6.74 6.52 14 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 29.41 29.10 2.05 8.42 6.97 14 0 Municipal wastewater, spiked
2023-2 Al ug/l 24.63 24.90 1.28 4.50 5.20 17 1 Dricksvatten, spikat
2023-2 A2 ug/l 23.90 23.80 1.51 5.58 6.31 17 1 Potable water, spiked
2023-2 B1 ug/l 40.62 40.00 2.80 9.30 6.90 15 0 Kommunaltavioppsvatten, spikat
2023-2 B2 ug/l 40.12 39.40 2.57 9.00 6.42 15 0 Municipal wastewater, spiked
2022-2 Al ug/l 12.02 12.05 1.38 5.55 11.47 12 0 Dricksvatten, spikat
2022-2 A2 ug/l 11.39 11.59 1.56 6.29 13.71 12 0 Potable water, spiked
2022-2 B1 ug/l 51.09 51.00 3.98 16.17 7.79 17 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 50.51 49.70 4.17 18.20 8.25 17 0 Municipal wastewater, spiked
2021-1 Al ug/l 18.26 18.10 1.53 4.58 8.39 13 1 Dricksvatten, spikat
2021-1 A2 pg/l 19.25 18.80 1.61 5.50 8.36 13 1 Potable water, spiked
2021-1 B1 ug/l 38.59 38.70 3.28 13.04 8.50 13 1 Kommunaltavlioppsvatten, spikat
2021-1 B2 ug/l 38.56  38.76 1.59 5.20 4.13 12 2  Municipal wastewater, spiked
2020-2 Al ug/l 14.33 14.20 0.96 3.60 6.71 13 1 Dricksvatten, spikat
2020-2 A2 ug/l 14.23 13.85 2.17 8.30 15.28 14 0 Potable water, spiked
2020-2 B1 ug/l 31.91 30.91 4.03 14.70 12.61 15 1 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 30.96 29.40 4.16 16.00 13.45 15 1 Municipal wastewater, spiked
2019-2 Al ug/l 10.29 10.20 1.81 5.50 17.59 13 0 Dricksvatten, spikat
2019-2 A2 ug/l 11.01 12.00 1.88 5.25 17.10 13 0 Potable water, spiked
2019-2 B1 ug/l 44.04  44.45 4.44 15.80 10.09 16 0 Kommunaltavioppsvatten, spikat
2019-2 B2 pg/l 4230 4240 4.06 14.50 9.60 16 0 Municipal wastewater, spiked
2018-2 Al ug/l 1520 14.91 2.66 7.70 17.50 13 0 Recipient, spikad
2018-2 A2 ug/l 14.65 14.50 2.44 7.70 16.67 13 0 Recipient, spiked
2018-2 B1 pg/l 32.99 32.80 2.93 11.00 8.88 18 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 32.25 31.95 2.68 10.50 8.31 18 0 Municipal wastewater, spiked
2017-1 Al pg/l 10.91 10.97 1.23 4.50 11.23 14 0 Recipient, spikad
2017-1 A2 pg/l 11.00 11.02 0.92 3.01 8.34 14 0 Recipient, spiked
2017-1 B1 ug/l 28.32  28.89 2.27 11.20 8.00 19 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 27.54 27.55 1.77 5.90 6.41 18 1 Municipal wastewater, spiked
2016-1 Al pg/l 15.84  15.80 0.99 3.54 6.25 14 0 Recipient, spikad
2016-1 A2 pg/l 15.29 15.31 1.32 5.03 8.65 14 0 Recipient, spiked
2016-1 B1 ug/l 43.48 43.46 2.85 10.10 6.56 14 2 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 41.77 42.80 4.12 17.40 9.85 15 1 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Cr

Del A/ Part A
Crug/l, PartA Cr AL
Sample Al *1
Method Mean Median Stdev Range CV% n Excl. N
w3
Total 12.72 12.60 1.05 3.59 8.25 13 0 §
o2
Al 12.31 12.31 1.65 2.34 13.44 2
1
AK 12.00 12.00 0.85 1.20 7.07 2
0
NI 12.09 12.09 1 e R I I R
NK 13.09 13.00 0.99 2.93 7.59 8 v "
pg/l
Sample A2 CrA2
Method Mean Median Stdev Range CV% n Excl. 5 -
Total 12.55 12.40 0.83 2.63 6.63 13 0 4
Al 12.24 12.24 0.85 1.20 6.93 2 23
AK 12.30 12.30 0.14 0.20 1.15 2 3,
NI 11.45 11.45 1 1
NK 12.82 12.65 0.88 2.58 6.88 8 0
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z-score forCr

Cr

Del A/ Part A
Crpg/l, Part A

Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
8 NK 13.60 0.95 13.06 0.79 20
12 NK 14.73 2.03 14.02 1.95

13 NK 13.2 0.57 12.7 0.36 16%
18 NK 12.0 -0.57 12.2 -0.24 15%
23 Al 13.48 0.84 12.84 0.53 14%
23 NI 12.09 -0.49 11.45 -1.14 14%
24 Al 11.14 -1.39 11.64 -0.91

25 NK 12.6 0.00 124 0.00 15%
29 AK 12.6 0.00 12.2 -0.24 20%
33 AK 114 -1.14 124 0.00

34 NK 11.8 -0.76 115 -1.08 20
39 NK 12.8 0.19 12.6 0.24 10%
40 NK 13.97 131 14.08 2.02 15%

X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Cr

Del B/ PartB
Crug/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 36.15 36.70 2.69 9.65 7.43 13 0
A2K 36.98 36.98 1
Al 37.02 37.00 1.86 5.00 5.03 5
AK 35.67 36.70 1.97 3.50 5.51 3
NK 35.21 34.00 4.33 9.65 12.31 4
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 35.57 35.00 2.86 10.19 8.04 13 0
A2K 35.51 35.51 1
Al 36.54 35.40 2.46 5.10 6.74 5
AK 34.77 34.50 2.31 4.60 6.65 3
NK 34.97 34.25 4.29 10.19 12.26 4
Cr pyg/l, Part B, Youden plot
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z-score for Cr

o » N W B»

Cr

Del B/ PartB
Crpug/l, Part B
Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
6 Al 38.0 0.48 35.4 0.14 15%
12 NK 41.25 1.69 40.79 2.02
13 AK 36.7 0.00 37.2 0.77 16%
18 NK 32.6 -1.53 335 -0.52 15%
24 Al 36.48 -0.08 34.61 -0.14
27 Al 37 0.11 39 1.40
30 Al 343 -0.89 343 -0.24 13%
32 AK 334 -1.23 32.6 -0.84
33 AK 36.9 0.07 345 -0.17
34 NK 31.6 -1.90 30.6 -1.54 20
35 Al 393 0.97 39.4 1.54
39 NK 354 -0.48 35 0.00 10%
40 A2K 36.98 0.10 35.51 0.18 22%
X z-scoreB1 O z-scoreB2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Cu

Koppar / Copper

Analysis codes & methods

CU-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

CU-AI
Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

CU-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

CU-NG

Ofiltrerat. Atomabsorption. Flamlos bestdimning. Direkt
injicering.

SS-EN ISO 15586:2004

CU-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

CU-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

CU-XX
20: Lakning med H2SO4, varming vid 100 °C i 20 min,
dérefter analyerat med MP_ AES.

54

CU-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

CU-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

CU-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

CU-NG

Unfiltered. Atomic absorption. Flameless determination.
Direct injection.

SS-EN ISO 15586:2004

CU-NI
Unfiltered. ICP-OES (AES).
ISO 11885

CU-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8

CU-XX
20: Leaching with H2SO4. Heated at 100 °C for 20 min,
followed by analysis with MP-AES.



Cu
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 18.52 18.30 1.49 5.91 8.03 21 0 Dricksvatten, spikat
2026-1 A2 pg/l 18.82 18.40 1.89 8.40 10.04 21 0 Potable water, spiked
2026-1 B1 ug/l 62.40 64.10 6.53 31.10 10.46 17 0 Kommunaltavloppsvatten, spikat
2026-1 B2 pg/l 61.72  62.20 6.53 30.40 10.58 17 0 Municipal wastewater, spiked
2025-1 Al ug/l 14.60 14.66 1.19 4.30 8.17 23 1 Dricksvatten, spikat
2025-1 A2 ug/l 14.25 14.00 1.07 4.20 7.50 23 1 Potable water, spiked
2025-1 B1 pg/l 110.5 110.0 6.6 24.0 5.96 19 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 109.1 107.1 7.0 23.0 6.44 19 0 Municipal wastewater, spiked
2024-2 Al ug/l 24.86 25.24 2.02 8.95 8.12 24 0 Dricksvatten, spikat
2024-2 A2 ug/l 24.59 25.07 1.96 8.00 7.99 24 0 Potable water, spiked
2024-2 B1 ug/l 90.71 91.10 6.28 22.60 6.93 17 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 88.59 90.40 6.52 24.10 7.36 17 0 Municipal wastewater, spiked
2023-2 Al ug/l 29.39 30.00 2.72 9.00 9.25 23 2 Dricksvatten, spikat
2023-2 A2 ug/l 29.15 30.00 2.83 10.60 9.71 23 2 Potable water, spiked
2023-2 B1 ug/l 174.3 173.2 8.9 32.0 5.12 18 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 172.1 170.0 9.6 34.7 5.60 18 1 Municipal wastewater, spiked
2022-2 Al ug/l 23.08 24.10 3.42 13.00 14.82 20 2 Dricksvatten, spikat
2022-2 A2 ug/l 2343  23.80 2.49 11.36 10.65 19 3 Potable water, spiked
2022-2 B1 ug/l 135.1 138.0 8.8 41.0 6.51 21 1 Kommunaltavloppsvatten, spikat
2022-2 B2 pg/l 133.0 135.0 8.2 38.0 6.20 21 1 Municipal wastewater, spiked
2021-1 Al ug/l 26.01 26.64 2.49 8.70 9.58 20 0 Dricksvatten, spikat
2021-1 A2 pg/l 20.02 19.52 2.65 12.70 13.22 20 0 Potable water, spiked
2021-1 B1 ug/l 9492 96.17 6.51 27.00 6.86 21 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 98.46  98.00 7.25 35.70 7.36 21 0 Municipal wastewater, spiked
2020-2 Al pg/l 9.698  9.317 1.477  5.700 15.23 20 1 Dricksvatten, spikat
2020-2 A2 ug/l 9.754  9.510 1.634  6.900 16.75 20 1 Potable water, spiked
2020-2 B1 ug/l 76.37 76.20 4.80 17.80 6.28 17 1 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 73.73 74.25 5.13 17.50 6.96 16 1 Municipal wastewater, spiked
2019-2 Al ug/l 24.21 24.18 2.88 13.10 11.91 18 0 Dricksvatten, spikat
2019-2 A2 ug/l 24.73 24.45 3.90 15.00 15.78 18 0 Potable water, spiked
2019-2 B1 ug/l 77.23 78.00 7.61 26.31 9.85 19 0 Kommunaltavlioppsvatten, spikat
2019-2 B2 pg/l 75.11  76.00 6.82 23.75 9.08 19 0 Municipal wastewater, spiked
2018-2 Al ug/l 24.28  24.60 2.23 7.90 9.17 21 1 Recipient, spikad
2018-2 A2 pg/l 22.64  23.55 3.36 15.95 14.85 22 0 Recipient, spiked
2018-2 B1 pg/l 155.1 154.0 10.3 44.0 6.65 25 1 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 151.2 150.0 8.1 39.0 5.33 25 1 Municipal wastewater, spiked
2017-1 Al pg/l 20.40 20.10 2.69 13.07 13.17 19 0 Recipient, spikad
2017-1 A2 pg/l 20.47  20.36 1.59 6.63 7.79 18 1 Recipient, spiked
2017-1 B1 ug/l 172.4  172.0 12.8 55.6 7.41 25 1 Kommunaltavlioppsvatten, spikat
2017-1 B2 ug/l 172.2 173.0 13.7 56.3 7.97 26 0 Municipal wastewater, spiked
2016-1 Al pg/l 1341 13.60 1.15 5.40 8.57 19 0 Recipient, spikad
2016-1 A2 pg/l 12.29 12.49 1.23 4.85 10.03 18 1 Recipient, spiked
2016-1 B1 ug/l 140.1 140.0 16.9 85.8 12.03 21 0 Kommunaltavlioppsvatten, spikat
2016-1 B2 ug/l 137.1 136.0 9.9 35.0 7.24 20 1 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Cu

Del A/ Part A
Cu pg/l, Part A CuAl
Sample Al ®
Method Mean Median Stdev Range CV% n Excl. ?
Total 1852 | 1830 1.49 5.91 8.03 21 0 g
Al 17.15 17.15 1.06 1.50 6.18 2 ° 3
2
AK 17.42 17.65 1.04 221 5.98 4 1 Il ll--
NG 19.70 19.70 1 Camnen T mm
O N0 O O+ N N
NI 18.96 18.40 1.17 2.80 6.18 5 VeSS s s q
|
NK 18.93 18.65 1.66 5.70 8.75 9 e/
Cu A2
Sample A2 e
Method Mean Median Stdev Range CV% n Excl. ;
Total 18.82 18.40 1.89 8.40 10.04 21 0 o5
Al 18.63 18.63 1.87 2.64 10.02 2 3 ‘3‘
AK 18.07 18.25 0.62 1.43 3.45 4 2
1
NG 20.30 20.30 1 0
NI 19.40 18.20 2.97 7.30 15.29 5
NK 18.71 18.50 1.78 6.10 9.50 9
Cu pg/l, Part A, Youden plot
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z-score forCu

Cu

Del A/ Part A
Cu pg/l, Part A
Lab | Method Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU
NI 19.2 0.60 17.5 -0.48 20%
NI 18.1 (<50) -0.13 18.2 (<50) -0.11 15
NK 19.79 1.00 19.07 0.35 25
10 AK 18.3 0.00 18.6 0.11
12 NK 18.65 0.24 1791 -0.26
13 NK 19.4 0.74 19.1 0.37 20%
18 NK 17.4 -0.60 171 -0.69 10%
19 NI 18.4 0.07 17.0 -0.74 +15%
23 NI 18.18 (<50) -0.08 20.02 (<50) 0.86 16%
23 Al 16.40 (<50) -1.28 17.31 (<50) -0.58 16%
24 Al 17.90 (<50) -0.27 19.95 (<50) 0.82 36%
24 AK 16.091 -1.48 17.167 -0.65 16%
25 NK 18.2 -0.07 18.4 0.00 12%
28 NK 22 2.49 22 1.90 14
29 AK 18.2 -0.07 18.3 -0.05 20%
33 AK 17.1 -0.81 18.2 -0.11
34 NK 16.3 -1.34 15.9 -1.32 25
39 NK 18.5 0.13 18.5 0.05 10%
39 NI 20.9 1.75 24.3 3.12 15%
40 NK 20.16 1.25 20.41 1.06 15%
43 NG 19.7 0.94 20.3 1.01 15%
X z-score Al O  z-score A2 Unsatisfactory = — — - Questionable
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Cu

Del B/ PartB
Cu pg/l, PartB CuBl
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 62.40 64.10 6.53 31.10 10.46 17 0 =
o
A2K 64.21 64.21 1 ©
Al 64.02 64.55 1.59 3.60 248 4 .
AK 62.21 62.55 3.86 7.47 6.20 4
NI 71.55 71.55 10.54 14.90 14.73 2
NK 58.31 60.03 7.48 19.10 12.83 5
XX 57.00 57.00 1 CuB2
Sample B2
Method Mean Median Stdev Range CV% n Excl. -
Total 61.72 62.20 6.53 30.40 10.58 17 0 §
A2K 60.83 60.83 1
Al 62.27 63.23 3.18 7.20 5.10 4
AK 61.01 60.10 4.64 9.77 7.60 4
NI 73.05 73.05 7.00 9.90 9.58 2
NK 57.86 58.70 7.08 18.40 12.23 5
XX 60.00 60.00 1
Cu pg/l, Part B, Youden plot
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z-score forCu

Cu

Del B/ PartB

Cu pg/l, Part B
Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
5 NI 79 2.28 78 2.42
6 Al 64.5 0.06 63.8 0.24 20%
12 NK 60.03 -0.62 58.70 -0.54
13 AK 65.6 0.23 66.8 0.70 20%
18 NK 54.0 -1.55 54.8 -1.13 10%
20 XX 57 -1.09 60 -0.34
24 AK 58.133 -0.91 57.034 -0.79 16%
24 Al 64.59 0.08 62.66 0.07 18%
28 NK 67 0.44 66 0.58 15
30 Al 65.3 0.18 64.9 041 10%
32 AK 59.7 -0.67 57.5 -0.72
33 AK 65.4 0.20 62.7 0.08
34 NK 47.9 -2.48 47.6 -2.24 25
35 Al 61.7 -0.37 57.7 -0.69
39 NK 62.6 -0.23 62.2 0.00 10%
39 NI 64.1 0.00 68.1 0.90 15%
40 A2K 64.21 0.02 60.83 -0.21 30%

X z-scoreB1l z-score B2 Unsatisfactory = — — —- Questionable
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Analyskoder & metoder

Fe

Jarn / Iron

Analysis codes & methods

FE-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

FE-AI
Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

FE-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.

FE-AT

Syraldsligt. Uppslutning med kaliumperoxidisulfat. Foto-
metrisk bestimning med TPTZ.

SS 28129

FE-NF
Ofiltrerat. Atomabsorption. Flamma. Direkt injicering.
SS 28150; SS 28152

FE-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

FE-NK
Ofiltrerat. ICP-MS.

FE-XX
20: Lakning med H2SO4, varming vid 100 °C i 20 min,
dérefter analyerat med MP_ AES.

60

FE-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

FE-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

FE-AK
Acid soluble. ICP-MS. Digestion in HNO3.

FE-AT

Acid soluble. Digestion in potassiumperoxidisulphate. Pho-
tometric determination with TPTZ.

SS 28129

FE-NF
Unfiltered. Atomic absorption. Flame. Direct injection.
SS 28150; SS 28152

FE-NI
Unfiltered. ICP-OES (AES).
ISO 11885

FE-NK
Unfiltered. ICP-MS.

FE-XX
20: Leaching with H2SO4. Heated at 100 °C for 20 min,
followed by analysis with MP-AES.



Fe
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 72.47 73.59 6.57 28.00 9.07 24 0 Dricksvatten, spikat
2026-1 A2 pg/l 70.49  69.22 6.29 26.72 8.92 24 0 Potable water, spiked
2026-1 B1 ug/l 163.58 165.05 11.22 51.50 6.86 18 1 Kommunaltavloppsvatten, spikat
2026-1 B2 pg/l 158.33 161.00 17.14 79.00 10.83 19 0 Municipal wastewater, spiked
2025-1 Al ug/l 15.43 14.60 2.73 10.00 17.70 24 3 Dricksvatten, spikat
2025-1 A2 ug/l 1494 14.30 2.64 11.00 17.67 25 2 Potable water, spiked
2025-1 B1 pg/l 288.2  287.0 25.7 133.0 8.93 23 3  Kommunaltavloppsvatten, spikat
2025-1 B2 ug/l 293.8 287.8 36.4 195.0 1240 22 4  Municipal wastewater, spiked
2024-2 Al ug/l 44.70  43.20 5.57 26.00 12.45 29 2 Dricksvatten, spikat
2024-2 A2 ug/l 42.47 43.00 4.53 22.00 10.67 27 4 Potable water, spiked
2024-2 B1 ug/l 187.3 186.2 12.4 58.0 6.61 22 1 Kommunaltavloppsvatten, spikat
2024-2 B2 ug/l 189.2 190.2 13.6 57.1 7.21 22 1 Municipal wastewater, spiked
2023-2 Al ug/l 74.37 74.00 6.07 25.90 8.16 29 0 Dricksvatten, spikat
2023-2 A2 ug/l 73.91 73.00 6.99 29.60 9.46 29 0 Potable water, spiked
2023-2 B1 ug/l 286.9 287.0 23.8 103.4 8.29 23 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 287.9 286.0 30.5 150.3 10.59 23 1 Municipal wastewater, spiked
2022-2 Al pg/l 56.87  56.07 7.51 33.20 13.21 28 0 Dricksvatten, spikat
2022-2 A2 pg/l 56.25  55.00 8.57 37.40 15.24 28 0 Potable water, spiked
2022-2 B1 ug/l 323.7 319.0 19.2 88.0 5.92 25 2 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 320.5 314.0 27.6 120.1 8.60 25 2 Municipal wastewater, spiked
2021-1 Al ug/l 53.09 52.90 5.06 21.62 9.53 25 0 Dricksvatten, spikat
2021-1 A2 pg/l 55.12  55.82 4.03 15.34 7.30 25 0 Potable water, spiked
2021-1 B1 ug/l 2369 2415 15.8 54.9 6.68 22 1 Kommunaltavlioppsvatten, spikat
2021-1 B2 ug/l 2418 2426 16.8 74.7 6.93 22 1 Municipal wastewater, spiked
2020-2 Al ug/l 51.84 52.00 3.94 14.70 7.61 22 2 Dricksvatten, spikat
2020-2 A2 ug/l 50.90 50.00 4.52 18.00 8.88 23 1 Potable water, spiked
2020-2 B1 ug/l 445.5 441.6 21.4 71.0 4.81 19 2 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 479.8 476.0 25.6 88.0 5.34 18 2 Municipal wastewater, spiked
2019-2 Al pg/l 59.85 57.15 10.88  40.70 18.17 26 0 Dricksvatten, spikat
2019-2 A2 ug/l 62.87 57.00 11.80  46.00 18.76 26 0 Potable water, spiked
2019-2 B1 ug/l 173.5 168.0 26.1 105.0 15.04 23 0 Kommunaltavlioppsvatten, spikat
2019-2 B2 pg/l 189.5 189.0 30.4 1350 16.06 23 0 Municipal wastewater, spiked
2018-2 Al pg/l 53.53  52.00 8.65 35.00 16.16 25 1 Recipient, spikad
2018-2 A2 pg/l 51.09 49.10 8.90 37.00 17.42 25 1 Recipient, spiked
2018-2 B1 pg/l 376.0 381.4 29.6 133.0 7.88 22 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 372.6 372.0 19.8 81.0 5.31 21 1 Municipal wastewater, spiked
2017-1 Al pg/l 23.49  22.86 5.45 18.96  23.22 23 1 Recipient, spikad
2017-1 A2 pg/l 23.29  23.25 5.30 21.42 2275 24 0 Recipient, spiked
2017-1 B1 ug/l 282.0 2825 22.1 114.0 7.82 26 1 Kommunaltavlioppsvatten, spikat
2017-1 B2 ug/l 277.7 281.3 28.4 145.5 10.24 26 1 Municipal wastewater, spiked
2016-1 Al pg/l 32.67 32.23 6.28 27.11 19.23 26 0 Recipient, spikad
2016-1 A2 pg/l 30.49 30.35 6.20 25.41  20.33 26 0 Recipient, spiked
2016-1 B1 ug/l 234.6 233.0 9.3 37.6 3.96 25 3 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 228.7 229.4 14.4 61.3 6.29 26 2 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Fe

Del A/ Part A
Fe pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 72.47 73.59 6.57 28.00 9.07 24 0
Al 64.36 62.10 11.65 22.97 18.10 3
AK 67.40 67.40 0.71 1.00 1.05 2
AT 76.13 75.00 2.10 4.75 2.76 5
NF 66.00 66.00 1
NI 72.47 70.90 3.51 8.40 4.84 5
NK 75.28 78.20 5.78 15.30 7.67 8
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 70.49 69.22 6.29 26.72 8.92 24 0
Al 63.40 64.46 8.92 17.74 14.07 3
AK 66.85 66.85 2.33 3.30 3.49 2
AT 73.98 75.00 5.77 13.52 7.80 5
NF 70.00 70.00 1
NI 69.51 68.50 4.62 12.60 6.65 5
NK 72.56 75.54 5.96 15.02 8.21 8

Fe ug/l, Part A, Youden plot
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z-score forFe

N W b

o

Fe
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Del A/ Part A

Fe ug/l, Part A

Lab | Method || Samplel | z-scorel Excl. | Sample2 | z-score2 | Excl. MU
2 AT 78 0.67 75 0.92 27%
6 NI 70.1 -0.53 68.5 -0.11 20%
8 NI 78.3 0.72 77.1 1.25 20
8 NK 79.07 0.83 75.07 0.93 25
9 AT 74.9 0.20 67.2 -0.32 20
10 AK 66.9 -1.02 65.2 -0.64

12 NK 82 1.28 76 1.08

13 NK 78.8 0.79 77.1 1.25 18%
18 NK 67.7 -0.90 64.0 -0.83 10%
19 NI 69.9 -0.56 64.5 -0.75 +25%
23 Al 76.97 0.52 71.74 0.40 15%
23 NI 73.17 -0.06 69.23 0.00 15%
24 Al 62.10 -1.75 64.46 -0.76

25 NK 71.6 -0.30 69.2 0.00 13%
26 AT 74 0.06 69 -0.03 8%
28 NK 78 0.67 76 1.08 24
29 AK 67.9 -0.86 68.5 -0.11 20%
33 Al 54 -2.98 54 -2.42

34 NK 66.7 -1.05 64.1 -0.81 15
37 AT 75 0.22 78 1.40

39 NI 70.9 -0.41 68.2 -0.16 15%
40 NK 78.4 0.73 79.02 1.56 15%
43 NF 66 -1.15 70 0.12 15%
46 AT 78.75 0.79 80.715 1.83 16%

X z-scoreAl o z-score A2 Unsatisfactory =~ — — —- Questionable
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Fe

Del B/ PartB
Fe pg/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 163.6 165.1 11.2 51.5 6.86 18 1
A2K 172.7 172.7 1
Al 162.4 161.0 6.8 17.0 4.19 5 1
AK 168.0 168.0 1
AT 162.3 163.5 8.9 19.7 5,51 4
NI 162.5 162.5 0.9 1.3 0.57 2
NK 166.9 169.5 213 51.5 12.79 4
XX 150.0 150.0 1
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 158.3 161.0 17.1 79.0 10.83 19 0
A2K 163.3 163.3 1
Al 152.8 156.5 234 71.0 15.34 6
AK 169.0 169.0 1
AT 162.0 163.5 12.1 29.2 7.48 4
NI 158.2 158.2 4.1 5.8 2.59 2
NK 163.7 163.0 20.5 49.2 12.53 4
XX 140.0 140.0 1
Fe pg/l, Part B, Youden plot
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z-score for Fe

o »r N W b

Fe

Del B/ PartB
Fe ug/l, PartB
Lab | Method | Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU
AT 168 0.26 165 0.23 30%
NI 161.8 -0.29 155.3 -0.33
6 Al 168 0.26 160 -0.06 20%
AT 159 -0.54 162 0.06 20
12 NK 172 0.62 168 0.41
13 AK 168 0.26 169 0.47 18%
16 AT 151.3 -1.23 145.8 -0.89 14%
18 NK 190 2.22 189 1.63 15%
20 XX 150 -1.34 140 -1.22
24 Al 160.95 -0.37 152.94 -0.47
27 Al 170 0.44 181 1.17
28 NK 167 0.17 158 -0.17 25
30 Al 153 -1.07 152 -0.52 9%
33 Al 110 -4.91 X 110 -2.97
34 NK 138.5 -2.37 139.8 -1.24 15
35 Al 160 -0.45 161 0.00
37 AT 171 0.53 175 0.82
39 NI 163.1 -0.17 161.1 0.01 15%
40 A2K 172.7 0.68 163.3 0.13 25%
X z-scoreB1l O z-scoreB2 Unsatisfactory = — — —- Questionable
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Hg

Kvicksilver / Mercury

Analyskoder & metoder

Analysis codes & methods

HG-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
EPA 200.8

HG-AV

Syral6sligt. Uppslutning med HNO3. Cold vapor. Atom-
absorption.

SS-EN ISO 12846:2012

HG-BL
Syraldsligt. Uppslutning i HNO3. Cold vapor. Atomfluore-
scens.

HG-NK
Ofiltrerat. ICP-MS.
EPA 200.8

HG-UL
Syralosligt. Bromering. Atomfluorescens.
SS-ENISO 17852; EPA 1631

66

HG-AK
Acid soluble. ICP-MS. Digestion in HNO3.
EPA 200.8

HG-AV

Acid soluble. Digestion in HNO3. Cold vapor. Atomic ab-
sorption.

SS-EN ISO 12846:2012

HG-BL
Acid soluble. Atomic fluorescence spectrometry after diges-
tion in HNO3 (7M).

HG-NK
Unfiltered. ICP-MS.
EPA 200.8

HG-UL

Acid soluble. Atomic fluorescence spectrometry after bro-
mination.

SS-EN ISO 17852; EPA 1631



Hg
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 0.8426 0.8900 0.1654 0.4470 19.63 9 0 Dricksvatten, spikat
2026-1 A2 pg/l 0.7984 0.8450 0.1253 0.3240 15.69 9 0 Potable water, spiked
2026-1 B1 ug/l 4.890 4.830 0.594 1.459 12.15 9 0 Kommunaltavlioppsvatten, spikat
2026-1 B2 pg/l 4743 4820 0.530 1390 11.17 9 0 Municipal wastewater, spiked
2025-1 Al ug/l 1.554 1.610 0.358 1.114  23.06 13 0 Dricksvatten, spikat
2025-1 A2 ug/l 1.500 1.580 0.260 0.918 17.33 13 0 Potable water, spiked
2025-1 B1 pg/l 3.931 3900 0.754 2550 19.19 9 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 3.781 3800 0.672 2.070 17.79 9 0 Municipal wastewater, spiked
2024-2 Al ug/l 1.840 1.870 0.347 0.990 18.89 9 3 Dricksvatten, spikat
2024-2 A2 ug/l 1.797 1.850 0.296  0.920 16.48 10 2 Potable water, spiked
2024-2 B1 ug/l 1.298 1.290 0.271 0.924 20.85 9 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 1.239 1.170 0.286 0.900 23.07 8 1 Municipal wastewater, spiked
2023-2 Al pg/l 1.447 1476 0266 0.814  18.38 13 0 Dricksvatten, spikat
2023-2 A2 ug/l 1.343 1.340 0.235 0.810 17.50 13 0 Potable water, spiked
2023-2 B1 ug/l 3.699 3.750 0.296 0.886 8.00 11 0 Kommunaltavioppsvatten, spikat
2023-2 B2 ug/l 3.590 3.660 0.249 0.671 6.94 11 0 Municipal wastewater, spiked
2022-2 Al pg/l 0.3769 0.3660 0.0730 0.2290 19.38 10 0 Dricksvatten, spikat
2022-2 A2 pg/l 0.3589 0.3485 0.0718 0.2190 20.00 10 0 Potable water, spiked
2022-2 B1 ug/l 1.403 1.290 0.259 0.737 18.49 10 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 1.232 1.200 0.169 0.587 13.74 10 0 Municipal wastewater, spiked
2021-1 Al ug/l 1.445 1.420 0.283 1.020 19.61 11 0 Dricksvatten, spikat
2021-1 A2 pg/l 1.466 1.529 0.245 0.770 16.69 11 0 Potable water, spiked
2021-1 B1 ug/l 3.063 3.170 0.468 1.790 15.29 11 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 3.292 3.390 0.468 1.920 14.21 11 0 Municipal wastewater, spiked
2020-2 Al pg/l 1.608 1.700 0.362 1.070 2249 11 1 Dricksvatten, spikat
2020-2 A2 ug/l 1.451 1.526 0.323 0.863 22.29 10 2 Potable water, spiked
2020-2 B1 ug/l 3.448 3.275 0.468 1.380 13.57 8 1 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 3.111 3.029 0.449 1.400 14.44 8 1 Municipal wastewater, spiked
2019-2 Al ug/l 2.499 2.650 0.481 1.433 19.24 9 2 Dricksvatten, spikat
2019-2 A2 ug/l 2.670 2.840 0.522 1.650 19.54 9 2 Potable water, spiked
2019-2 B1 ug/l 4.832 4.730 0.472 1.115 9.77 7 2 Kommunaltavloppsvatten, spikat
2019-2 B2 pg/l 4552 4540 0.438 1.372 9.62 7 2  Municipal wastewater, spiked
2018-2 Al pg/l 1.653 1.620 0.361 1.197 21.85 11 0 Recipient, spikad
2018-2 A2 pg/l 1.565 1.530 0.337 1.128  21.55 11 0 Recipient, spiked
2018-2 B1 pg/l 6.418 6.349 1.130 3.990 17.60 10 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 5.950 5.524 1.043 3.630 17.53 10 0 Municipal wastewater, spiked
2017-1 Al pg/l 1.573 1.559 0.173  0.650 11.01 10 0 Recipient, spikad
2017-1 A2 pg/l 1.395 1.356 0.214  0.840 15.36 11 0 Recipient, spiked
2017-1 B1 ug/l 2.568 2.530 0.244 0.820 9.52 9 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 2.991 2.984 0.211 0.660 7.05 9 0 Municipal wastewater, spiked
2016-1 Al pg/l 1.957 1953 0.182 0.604 9.28 9 1 Recipient, spikad
2016-1 A2 pg/l 1.835 1905 0.323 1.140 17.60 10 0 Recipient, spiked
2016-1 B1 ug/l 4.507 4.405 0.368 0.962 8.17 8 1 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 4177 4.270 0.503 1.690 12.05 9 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Hg

Del A/ Part A
Hg pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 0.8426 0.8900 0.1654 0.4470 19.63 9 0
AK 0.6160 0.6160 1
AV 0.6800 0.6800 1
BL 0.6130 0.6130 1
NK 0.9578 0.9405 0.0794 0.1700 8.29 4
UL 0.9215 0.9215 0.0629 0.0890 6.83 2
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 0.7984 0.8450 0.1253 0.3240 15.69 9 0
AK 0.6080 0.6080 1
AV 0.6700 0.6700 1
BL 0.6600 0.6600 1
NK 0.8868 0.8850 0.0456 0.0870 5.15 4
UL 0.8505 0.8505 0.1039 0.1470 12.22 2

Hg pg/l, Part A, Youden plot
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z-score for Hg

N W b

Hg

Del A/ Part A
Hg ug/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
8 NK 1.06 1.03 0.92 0.60 20
13 NK 0.890 0.00 0.845 0.00 13%
18 NK 0.981 0.55 0.932 0.69 25%
24 BL 0.613 -1.67 0.660 -1.48 5%
25 UL 0.966 0.46 0.924 0.63 12%
29 UL 0.877 -0.08 0.777 -0.54 20%
33 AK 0.616 -1.66 0.608 -1.89
39 NK 0.9 0.06 0.85 0.04 10%
40 AV 0.68 -1.27 0.67 -1.40 25%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
X
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Hg

6.0

Del B/ PartB
Hg ug/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 4.890 4.830 0.594 1.459 12.15 9 0
AK 5.169 5.169 0.649 0.918 12.56 2
AV 4.985 5.344 0.699 1.252 14.02 3
BL 4.169 4.169 1
NK 5.145 5.145 0.445 0.630 8.66 2
UL 4.260 4.260 1
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 4.743 4.820 0.530 1.390 11.17 9 0
AK 4.935 4.935 0.459 0.649 9.30 2
AV 4920 5.312 0.764 1.370 15.53 3
BL 4.348 4.348 1
NK 4.845 4.845 0.035 0.050 0.73 2
UL 4.020 4.020 1
Hg ug/l, Part B, Youden plot
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Hg
Del B/ PartB

Hg ug/l, Part B

z-score for Hg

N W b

Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
13 AK 4.71 -0.20 4.61 -0.40 15%
17 AV 5.43207 1.01 5.40968 1.11
17 AV 5.34399 0.86 5.31155 0.93
18 NK 5.46 1.06 4.82 0.00 25%
24 BL 4.169 -1.11 4.348 -0.89 5%
32 UL 4.26 -0.96 4.02 -1.51
33 AK 5.628 1.34 5.259 0.83
39 NK 4.83 0.00 4.87 0.09 10%
40 AV 4.18 -1.09 4.04 -1.47 25%
X z-scoreB1 O z-scoreB2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Mn

Mangan / Manganese

Analysis codes & methods

MN-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

MN-AI
Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

MN-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

MN-NG

Ofiltrerat. Atomabsorption. Flamlos bestdimning. Direkt
injicering.

SS-ENISO 15586:2004

MN-NI

Ofiltrerat. ICP-OES (AES).
ISO 11885

MN-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

MN-NVXU

Syralosligt. Uppslutning med kaliumperoxidisulfat. Spektro-

fotometrisk bestimning med formaldoxim.
SS 28130-1

MN-XX
20: Lakning med H2SO4, varming vid 100 °C i 20 min,
dérefter analyerat med MP_AES.

72

MN-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

MN-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

MN-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

MN-NG

Unfiltered. Atomic absorption. Flameless determination.
Direct injection.

SS-EN ISO 15586:2004

MN-NI
Unfiltered. ICP-OES (AES).
ISO 11885

MN-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8

MN-NVXU

Acid soluble. Digestion in potassium peroxydisulphate.
Spectrophotometric determination with formaldoxime.
SS 28130-1

MN-XX
20: Leaching with H2SO4. Heated at 100 °C for 20 min,
followed by analysis with MP-AES.



Mn
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al pg/l 4124  41.00 2.35 11.07 5.70 24 0 Dricksvatten, spikat
2026-1 A2 pg/l 40.19  40.00 2.23 8.64 5.55 24 0 Potable water, spiked
2026-1 B1 ug/l 102.0 105.0 7.7 23.6 7.60 16 0 Kommunaltavloppsvatten, spikat
2026-1 B2 pg/l 100.5 103.0 6.9 21.4 6.83 16 0 Municipal wastewater, spiked
2025-1 Al ug/l 32.66  32.95 3.00 17.00 9.18 27 1 Dricksvatten, spikat
2025-1 A2 ug/l 3222 32.20 2.72 13.00 8.43 28 0 Potable water, spiked
2025-1 B1 ug/l 146.6  148.5 10.1 39.0 6.89 17 0 Kommunaltavioppsvatten, spikat
2025-1 B2 pg/l 145.7 146.0 9.9 37.0 6.76 17 0 Municipal wastewater, spiked
2024-2 Al ug/l 16.04 15.57 2.31 11.00 14.40 26 4  Dricksvatten, spikat
2024-2 A2 ug/l 16.18 15.59 2.08 8.60 12.82 26 4 Potable water, spiked
2024-2 B1 ug/l 193.6 194.5 14.2 54.0 7.31 18 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 191.8 191.5 16.2 69.0 8.44 18 0 Municipal wastewater, spiked
2023-2 Al ug/l 37.80 37.00 4.49 19.00 11.87 27 1 Dricksvatten, spikat
2023-2 A2 ug/l 37.50 36.60 4.32 18.00 11.51 27 1 Potable water, spiked
2023-2 B1 ug/l 131.7 132.6 6.7 23.0 5.12 16 1 Kommunaltavloppsvatten, spikat
2023-2 B2 pg/l 130.3 130.1 6.9 23.0 5.26 16 1 Municipal wastewater, spiked
2022-2 Al pg/l 65.99  66.20 5.21 24.50 7.90 27 0 Dricksvatten, spikat
2022-2 A2 pg/l 64.00 64.80 5.23 24.00 8.17 27 0 Potable water, spiked
2022-2 B1 pg/l 226.6 228.1 16.8 67.0 7.42 18 1 Kommunaltavloppsvatten, spikat
2022-2 B2 ug/l 222.0 2223 20.0 76.0 8.99 18 1 Municipal wastewater, spiked
2021-1 Al[c] ug/l 42.32 4270 2.39 8.30 5.65 19 0 Dricksvatten, spikat
2021-1 A2 ] pg/l 43,75  43.80 1.98 6.25 4.53 19 0 Potable water, spiked
2021-1 A1 [p] pg/l 53.90 49.60 11.01 3356 20.42 8 0 Dricksvatten, spikat
2021-1 A2 [p] ug/l 51.14 50.00 4.05 12.50 7.92 8 0 Potable water, spiked
2021-1 B1 ug/l 154.8 152.3 6.7 23.2 4.36 17 1 Kommunaltavloppsvatten, spikat
2021-1 B2 ug/l 158.2 155.6 6.8 25.0 4.32 17 1 Municipal wastewater, spiked
2020-2 Al |[c] ug/l 57.05 56.90 3.30 11.20 5.79 20 1 Dricksvatten, spikat
2020-2 A2 [c] ug/l 55.57 54.85 3.14 10.10 5.65 20 1 Potable water, spiked
2020-2 Al [p] ug/l 67.17 65.10 6.02 16.58 8.96 6 0 Dricksvatten, spikat
2020-2 A2 [p] ug/l 64.49 63.20 5.07 14.87 7.86 6 0 Potable water, spiked
2020-2 B1 pg/l 202.8 197.0 24.1 105.0 11.90 17 0 Kommunaltavlioppsvatten, spikat
2020-2 B2 pg/l 191.7 189.0 16.0 61.0 8.36 15 1 Municipal wastewater, spiked
2019-2 Al pg/l 52.55  52.60 3.37 15.00 6.42 25 1 Dricksvatten, spikat
2019-2 A2 ug/l 54.82 54.73 4.57 21.00 8.34 26 0 Potable water, spiked
2019-2 B2 ug/l 2740  275.5 17.9 59.0 6.52 18 0 Municipal wastewater, spiked
2019-2 B1 pg/l 2815 282.0 19.9 62.0 7.06 18 0 Kommunaltavioppsvatten, spikat
2018-2 Al |[c] ug/l 64.58  63.45 6.23 26.40 9.64 17 0 Recipient, spikad
2018-2 A2 [c] pg/l 61.53 61.70 5.02 18.20 8.16 17 0 Recipient, spiked
2018-2 Al [p] pg/l 73.13 72.35 2.94 9.70 4.03 8 0 Recipient, spikad
2018-2 A2 [p] pg/l 67.71  67.35 3.59 11.00 5.30 8 0 Recipient, spiked
2018-2 B1 ug/l 206.6 203.0 15.5 74.0 7.52 20 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 203.4 202.0 14.6 64.0 7.19 20 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Mn

Del A/ Part A
Mn pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 41.24 41.00 2.35 11.07 5.70 24 0
Al 42.54 42.54 1.09 1.54 2.56 2
AK 40.77 40.30 3.23 6.40 7.91 3
NG 41.30 41.30 1
NI 41.42 41.34 2.30 5.60 5.55 4
NK 40.04 40.05 243 9.00 6.07 8
NVXU 42.50 41.75 2.13 5.47 5.02 6
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 40.19 40.00 2.23 8.64 5.55 24 0
Al 41.24 41.24 0.26 0.37 0.63 2
AK 39.53 38.38 3.45 6.60 8.72 3
NG 40.50 40.50 1
NI 40.71 40.83 2.19 5.00 5.39 4
NK 39.34 39.20 2.43 8.64 6.18 8
NVXU 40.92 41.25 2.06 5.00 5.03 6
Mn pg/l, Part A, Youden plot
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Mn

z-score for Mn

Del A/ Part A
Mn pg/l, Part A
Lab | Method | Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU
2 NVXU 43 0.85 43 134 15%
6 NI 38.7 -0.98 38.1 -0.85 20%
8 NK 39.72 -0.54 38.69 -0.59 20
8 NI 41.6 0.26 41.8 0.81 30
9 NVXU 42.5 0.64 41.5 0.67 20
10 AK 37.8 -1.36 36.8 -1.43
12 NK 40.2 -0.34 38.0 -0.90
13 NK 39.7 -0.55 40.0 0.00 11%
18 NK 354 -2.38 355 -2.02 10%
22 NVXU 41 0.00 38 -0.90 15
23 Al 43.31 0.98 41.42 0.64 14%
23 NI 41.08 0.03 39.85 -0.07 14%
24 Al 41.77 0.33 41.05 0.47
25 NK 40.8 -0.09 39.7 -0.13 10%
26 NVXU 41 0.00 41 0.45 20%
28 NK 40 -0.43 40 0.00 25
29 AK 442 1.36 434 1.52 20%
33 AK 40.3 -0.30 38.38 -0.73
34 NK 40.1 -0.38 38.7 -0.58 25
37 NVXU 41 0.00 39 -0.45
39 NI 443 1.40 43.1 1.39 15%
40 NK 444 1.45 4414 1.86 15%
43 NG 413 0.13 40.5 0.22 15%
46 NVXU 46.47 2.33 42.99 134 18%
X z-scoreAl O z-scoreA2 Unsatisfactory — — —-Questionable
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© © ¥—= S & x ® 9
Q X ® 5 8 5 X ©° X °
1
20
S E¥ZE£EZ 528828222z 5¢E3
x g °3g®33ZnzZ2agg R g2’ °z2Rz23g¢39:2
ROR 2 o o g
Lab (Method)
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Mn

Del B/ PartB
Mn pg/l, Part B Mn B1
Sample B1 :
Method Mean Median Stdev Range CV% n Excl. ;
Total 102.0 105.0 7.7 23.6 7.60 16 0 €5
A2K 107.5 107.5 1 8 :
Al 1043 | 106.0 4.6 10.0 4.44 4 : I--- I
AK 104.7 104.7 1 O e o < o
NI 108.1 | 108.1 1.9 2.7 1.77 2 foossss
NK 96.7 95.4 9.2 19.1 9.50 4 e/
NVXU 102.3 105.0 11.2 22.0 10.98 3 Min B2
XX 93.0 93.0 1 6
5
Sample B2 U
Method Mean Median Stdev Range CV% n Excl. § 3
Total 100.5 103.0 6.9 21.4 6.83 16 0 2
A2K 103.0 103.0 1 ;
Al 102.8 103.5 3.1 7.4 3.06 4 &
AK 98.5 98.5 1 ’ ug/!
NI 105.8 105.8 13 1.9 1.27 2
NK 96.0 94.4 8.6 18.2 8.92 4
NVXU 102.0 106.0 10.6 20.0 10.38 3
XX 93.0 93.0 1
Mn pg/l, Part B, Youden plot
116 .
112 4
i X
108 - E
>E< >|<><_,/ ————— Median 1
104 ¢,/O ——— Median 2
~ e R - 4592
o o
= 100 - S oo AK
§ o >K A o Al
9% - //' ! A AK
' o NI
92 - + X NK
% X NVXU
88 * >K i v
84 S . . . . : . .
84 88 92 96 100 104 108 112 116
Sample B1
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z-score for Mn

O = N W b

Mn

Del B/ PartB
Mn pg/l, Part B
Lab | Method | Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU
NVXU 112 0.90 110 1.02 25%
NI 106.7 0.22 104.8 0.26
6 Al 107 0.26 103 0.00 15%
12 NK 107.5 0.32 106.8 0.55
18 NK 88.4 -2.14 89.7 -1.94 10%
20 XX 93 -1.55 93 -1.46
22 NVXU 90 -1.94 90 -1.90 15
24 Al 107.51 0.32 105.76 0.40
28 NK 101 -0.52 99 -0.58 25
30 Al 97.5 -0.97 98.4 -0.67 11%
33 AK 104.66 -0.04 98.45 -0.66
34 NK 89.7 -1.97 88.6 -2.10 25
35 Al 105 0.00 104 0.15
37 NVXU 105 0.00 106 0.44
39 NI 109.4 0.57 106.7 0.54 15%
40 A2K 107.5 0.32 103 0.00 20%
X z-scoreB1l O z-scoreB2 Unsatisfactory — — — - Questionable
Q X X o R K R 5 ?
e 8 o o
2
_.9___5___& ___________________________________________
X % £ R ® ® 3 = S = 898z
N D ~
Lab (Method)

77




Analyskoder & metoder

Mo

Molybden / Molybdenum

Analysis codes & methods

MO-AI

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

MO-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

MO-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

MO-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

78

MO-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

MO-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

MO-NI
Unfiltered. ICP-OES (AES).
ISO 11885

MO-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Mo
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 14.75 15.80 2.19 6.03 14.84 7 0 Dricksvatten, spikat
2026-1 A2 pg/l 15.23 15.60 1.17 3.00 7.69 7 0 Potable water, spiked
2025-1 Al pg/l 2991 3.005 0.074 0.230 2.48 8 0 Dricksvatten, spikat
2025-1 A2 pg/l 2963 2940 0.180 0.580 6.08 8 0 Potable water, spiked
2025-1 B1 pg/l 26.64  28.00 3.67 10.50 13.77 7 0 Kommunaltavioppsvatten, spikat
2025-1 B2 pg/l 26.61  26.70 2.52 7.50 9.45 7 0 Municipal wastewater, spiked
2024-2 Al ug/l 4287 4361 0.180  0.490 4.20 7 0 Dricksvatten, spikat
2024-2 A2 pg/l 4305 4320 0.255 0.690 5.93 7 0 Potable water, spiked
2024-2 B1 pg/l 19.95 19.95 1.09 3.24 5.47 6 0 Kommunaltavioppsvatten, spikat
2024-2 B2 ug/l 18.25 19.45 4.30 11.49 23.54 6 0 Municipal wastewater, spiked
2023-2 Al ug/l 3.789 3.785 0.135 0.384 3.55 6 1 Dricksvatten, spikat
2023-2 A2 ug/l 3.797 3.805 0.204 0.594 5.36 6 1 Potable water, spiked
2023-2 B1 ug/l 41.40 41.20 2.95 8.67 7.14 6 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 38.35 39.60 7.43 23.35 19.37 7 0 Municipal wastewater, spiked
2022-2 Al ug/l 4174  4.260 0.493 1.640 11.80 8 0 Dricksvatten, spikat
2022-2 A2 ug/l 4.191  4.125 0.386 1.040 9.20 8 0 Potable water, spiked
2022-2 B1 ug/l 30.14 30.30 2.55 8.00 8.45 7 0 Kommunaltavloppsvatten, spikat
2022-2 B2 pg/l 29.44  30.00 3.32 11.00 11.27 7 0 Municipal wastewater, spiked
2021-1 Al ug/l 2781 2.800 0.070 0.240 2.52 9 0 Dricksvatten, spikat
2021-1 A2 ug/l 2.835 2.800 0.082 0.240 2.89 9 0 Potable water, spiked
2021-1 B1 pg/l 24.18  24.20 0.83 1.90 3.42 6 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 2473 2475 0.78 2.20 3.16 6 0 Municipal wastewater, spiked
2020-2 Al pg/l 7.106  6.830 1.095 3.630 15.40 8 0 Dricksvatten, spikat
2020-2 A2 ug/l 7.076 6.817 0.966 3.250 13.65 8 0 Potable water, spiked
2020-2 B1 ug/l 35.67 34.37 4.45 11.90 12.47 6 0 Kommunaltavlioppsvatten, spikat
2020-2 B2 ug/l 35.20 31.80 6.14 14.60 17.45 5 0 Municipal wastewater, spiked
2019-2 Al ug/l 4.028 3.865 0.646 1.990 16.05 8 0 Dricksvatten, spikat
2019-2 A2 ug/l 3.988 4.005 0.166 0.504 4.16 8 0 Potable water, spiked
2018-2 Al pg/l 2.703 2670 0.214 0.637 7.93 7 2 Recipient, spikad
2018-2 A2 ug/l 2.821 2.681 0.488 1.500 17.30 8 1 Recipient, spiked
2017-1 Al pg/l 2966 3.000 0.162 0.560 5.48 9 0 Recipient, spikad
2017-1 A2 pg/l 3.050 3.046 0.232 0.860 7.61 9 0 Recipient, spiked
2017-1 B1 ug/l 27.29 27.45 3.91 14.10 14.31 8 0 Kommunaltavloppsvatten, spikat
2017-1 B2 ug/l 27.09  27.05 141 3.90 5.20 8 0 Municipal wastewater, spiked
2016-1 Al ug/l 2372 238 0.209 0.710 8.81 8 0 Recipient, spikad
2016-1 A2 pg/l 2.503 2461 0.343 1.220 13.72 8 0 Recipient, spiked
2016-1 B1 pg/l 29.12  28.98 2.46 7.80 8.45 8 0 Kommunaltavioppsvatten, spikat
2016-1 B2 ug/l 26.29  26.54 2.58 9.00 9.80 8 0 Municipal wastewater, spiked
2015-1 Al pg/l 2.129 1975 0.657 2.065 30.84 8 1 Recipient, spikad
2015-1 A2 pg/l 2.043 2.061 0.136 0.400 6.64 8 1 Recipient, spiked
2015-1 B1 ug/l 17.09 16.17 2.99 9.80 17.48 10 0 Kommunaltavlioppsvatten, spikat
2015-1 B2 ug/l 16.43 15.82 2.29 6.65 13.97 10 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Mo

Del A/ Part A
Mo pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 14.75 15.80 2.19 6.03 14.84 7 0
Al 16.00 16.00 1
AK 15.65 15.65 0.49 0.70 3.16 2
NI 10.10 10.10 1
NK 15.28 15.80 1.19 2.21 7.80 3
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 15.23 15.60 1.17 3.00 7.69 7 0
Al 16.00 16.00 1
AK 15.00 15.00 2.12 3.00 14.14 2
NI 15.50 15.50 1
NK 15.04 15.60 1.19 2.18 7.93 3
Mo pg/l, Part A, Youden plot
18 T
17 - :
16 (=N
D e P
15 S
< 14 !
= 2 o
€ e |
& 13 - |
12 :
11 o E
9 . . . . . . ' :
9 10 11 12 13 14 15 16 17 18
Sample Al
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z-score for Mo

N W b

[

Mo

Del A/ Part A
Mo pg/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample 2 | z-score 2 Excl. MU
8 NK 13.92 -0.86 13.67 -1.65 25
12 NK 16.13 0.15 15.85 0.21
13 NK 15.8 0.00 15.6 0.00 16%
27 Al 16 0.09 16 0.34
29 AK 15.3 -0.23 16.5 0.77 25%
33 AK 16 0.09 135 -1.79
39 NI 10.1 -2.60 155 -0.09 15%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
X
___________ °c__ ____ o _ _ ]
X
2 s £ g g z £
A @ 3 & o N g
Lab (Method)
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Analyskoder & metoder

N

Nickel

Analysis codes & methods

NI-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

NI-AI

Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

NI-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

NI-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

NI-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8
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NI-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

NI-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

NI-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

NI-NI
Unfiltered. ICP-OES (AES).
ISO 11885

NI-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Ni
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

o

2026-1 Al pg/l 3.646 3.640 0.234 0.870 6.41 13
2026-1 A2 pg/l 3.517 3.540 0.328 1.121 9.32 12
2026-1 B1 pg/l 32.79 33.00 2.34 7.90 7.14 13
2026-1 B2 pg/l 32.26 33.00 1.86 6.00 5.78 13
2025-1 Al pg/l 4.927 4.942 0.185 0.754 3.75 16
2025-1 A2 pg/l 4.878  4.842 0.234  0.939 4.80 17
2025-1 B1 pg/l 29.47 29.60 1.24 4.30 4.21 15
2025-1 B2 pg/l 29.41 29.23 1.44 5.20 4.90 16
2024-2 Al pg/l 4.083 4.068  0.199 0.920 4.88 16
2024-2 A2 pg/l 3.974 3957 0.273 1.120 6.87 17
2024-2 B1 pg/l 20.89 21.05 1.01 4.00 4.82 16
2024-2 B2 pg/l 20.47 20.30 1.07 3.90 5.23 16
2023-2 Al pg/l 8.070  8.020  0.402 1.729 4.99 15
2023-2 A2 pg/l 7.978 8.060 0.512 1.976 6.42 15
2023-2 B1 pg/l 58.95 58.55 2.08 6.50 3.53 16
2023-2 B2 pg/l 58.20 57.70 2.33 8.00 4.01 16
2022-2 Al pg/l 4.724  4.805 0.466 1.856 9.86 12
2022-2 A2 pg/l 4530  4.595 0.827 3.281 18.26 12
2022-2 B1 pg/l 47.52  48.45 3.86 16.87 8.13 18
2022-2 B2 pg/l 45.71  47.00 4.31 18.20 9.43 18
2021-1 Al pg/l 6.285 6.270  0.273 0.928 4.34 13
2021-1 A2 pg/l 6.355 6.400 0.454 2.024 7.15 13
2021-1 B1 pg/l 35.38 34.35 3.21 11.14 9.06 16
2021-1 B2 pg/l 35.32 35.50 1.58 5.30 4.47 15
2020-2 Al pg/l 3.637 3410 0.661 2.172 18.16 14
2020-2 A2 pg/l 3.478 3.245 0.576 1.917 16.57 14
2020-2 B1 pg/l 37.73 37.66 3.02 12.79 8.00 16
2020-2 B2 pg/l 36.87 37.36 3.09 12.57 8.37 16
2019-2 Al pg/l 3.786 3.730  0.234  0.800 6.17 11
2019-2 A2 pg/l 3.883 3.880 0.278  0.995 7.16 11
2019-2 B2 pg/l 26.27 26.60 1.80 6.30 6.84 15
2019-2 B1 pg/l 27.36 27.71 1.83 6.40 6.68 15
2018-2 Al pg/l 2.128 2.060 0.322 1.258 15.12 14
2018-2 A2 pg/l 1.993 1970 0.301 1.294 15.09 14
2018-2 B1 pg/l 36.81 36.23 3.93 18.80 10.67 20
2018-2 B2 pg/l 35.19 35.15 1.34 5.10 3.82 20
2017-1 Al pg/l 2.091 2,140  0.276 1.019 13.21 14
2017-1 A2 pg/l 2.001 2.102 0.403 1.410 20.16 13
2017-1 B1 pg/l 32.79 32.30 4.42 20.60 13.49 23
2017-1 B2 pg/l 32.39 32.85 2.57 12.00 7.93 22
2016-1 Al pg/l 2.268 2230 0.136  0.400 5.98 12
2016-1 A2 pg/l 2.295 2,274  0.169 0.670 7.34 12
2016-1 B1 pg/l 4414  44.30 1.70 5.60 3.85 19
2016-1 B2 pg/l 4199 42.70 1.94 5.39 4.63 19

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked

Municipal wastewater, spiked
Kommunalt avloppsvatten, spikat
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
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Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Ni

4.4

Del A/ Part A
Ni pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 3.646 3.640 0.234 0.870 6.41 13 0
Al 4.110 4.110 1
AK 3.641 3.750 0.233 0.426 6.40 3
NI 3.600 3.600 1
NK 3.595 3.630 0.210 0.673 5.84 8
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 3.517 3.540 0.328 1.121 9.32 12 1
Al 1
AK 3.567 3.560 0.561 1.121 15.71 3
NI 3.070 3.070
NK 3.554 3.570 0.219 0.664 6.16 8
Niug/l, Part A, Youden plot
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z-score for Ni

o B N W b

Ni
Del A/ Part A

Ni pg/l, Part A

85

Lab | Method Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU

8 NK 3.65 0.04 3.52 -0.06 20

12 NK 3.77 0.56 3.63 0.27

13 NK 3.39 -1.07 3.39 -0.46 13%

18 NK 3.24 -1.71 3.23 -0.95 10%

23 Al 4.11 (<12) 2.01 #N/A X 14%

23 NI 3.60 (<12) -0.17 3.07 (<12) -1.43 14%

24 AK 3.374 -1.14 4.131 1.80 15%

25 NK 3.62 -0.09 3.62 0.24 14%

29 AK 3.75 0.47 3.56 0.06 25%

33 AK 3.8 0.68 3.01 -1.62

34 NK 3.54 -0.43 3.38 -0.49 15

39 NK 3.64 0.00 3.77 0.70 10%

40 NK 3.913 1.17 3.894 1.08 15%

X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
fmm X—-
4 N o y 8
9 9 3 o
X o % A R
7 z o X o X
e £z £ ¢ £ £ £ ¥ ¥ £ £ £ ©Z
x & 2 @8 5 *° ¥ & ¥ 3 9 g <
Lab (Method)



Ni

Del B/ PartB
Ni pg/l, Part B Ni B1
Sample B1 1
5 -
Method Mean Median Stdev Range CV% n Excl. a ]
Total 32.79 33.00 2.34 7.90 7.14 13 0 § 3 -
A2K 34.21 34.21 1 2
Al 33.40 32.90 1.89 4.40 5.65 4 17
AK 33.37 33.10 1.92 4.60 5.75 4 o v 0N 0o S
NK 31.26 31.25 3.15 6.12 10.08 4 V@ mom m o
pg/l
Sample B2 Ni B2
Method Mean Median Stdev Range CV% n Excl. 6 -
Total 32.26 33.00 1.86 6.00 5.78 13 0 5
A2K 33.27 33.27 1 . 41
Al 32.48 32.80 1.02 2.30 3.15 4 é 7
5 |
AK 32.63 32.77 1.37 3.19 4.19 4 .
NK 31.43 31.66 3.08 6.00 9.79 4 0 -
0 N & © ® O N
Ta8Ra3a
ug/l
Ni ug/l, Part B, Youden plot
37 T .
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34 | L0 g
33 %:';__D______AZ ———————— Median 1
2 ,f'<>: ——— Median 2
@ N
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SampleB1
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z-score for Ni

o » N W B»

Ni

Del B/ PartB

Ni ug/l, Part B
Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
6 Al 36.1 1.32 333 0.16 20%
12 NK 34.32 0.56 33.92 0.49
13 AK 334 0.17 34.1 0.59 14%
18 NK 28.9 -1.75 294 -1.93 10%
24 AK 31.343 -0.71 30.907 -1.12 14%
27 Al 33 0.00 33 0.00
30 Al 31.7 -0.56 31 -1.07 15%
32 AK 32.8 -0.09 323 -0.38
33 AK 35.94 1.26 33.23 0.12
34 NK 28.2 -2.05 28.2 -2.58 15
35 Al 32.8 -0.09 32.6 -0.21
39 NK 336 0.26 34.2 0.64 10%
40 A2K 34.21 0.52 33.27 0.14 15%

X z-scoreB1 O z-scoreB2 Unsatisfactory — — — - Questionable

X X
X X o °
o) (e]
e S ]
o
5 0% 3 8 4 8 & 3 0o 3 o 38 7
Lab (Method)
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Analyskoder & metoder

Pb

Bly / Lead

Analysis codes & methods

PB-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

PB-Al

Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

PB-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

PB-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

88

PB-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

PB-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

PB-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

PB-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Pb
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 5.291 5.345 0.406 1.481 7.68 12 0 Kommunaltavlioppsvatten, spikat
2026-1 A2 pg/l 5273 5220 0.382 1.401 7.25 12 0 Municipal wastewater, spiked
2026-1 B1 pg/l 51.75 51.50 2.42 9.24 4.68 13 0 Dricksvatten, spikat
2026-1 B2 pg/l 50.02 50.20 3.06 9.70 6.12 13 0 Potable water, spiked
2025-1 Al ug/l 1.971 1915 0.205 0.729 10.42 16 1 Dricksvatten, spikat
2025-1 A2 ug/l 1.851 1.814 0.183  0.640 9.89 16 1 Potable water, spiked
2025-1 B1 pg/l 4890  48.35 3.17 12.10 6.47 14 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 47.76  47.18 3.34 12.19 6.99 14 0 Municipal wastewater, spiked
2024-2 Al ug/l 4.618 4.601 0.343 1.198 7.43 14 2 Dricksvatten, spikat
2024-2 A2 ug/l 4.548 4.510 0.330 1.421 7.25 14 2 Potable water, spiked
2024-2 B1 ug/l 44.96 44.97 2.33 6.88 5.18 13 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 43.13 43.30 2.12 8.60 4.92 13 0 Municipal wastewater, spiked
2023-2 Al pg/l 2294 2335 0436 2112 19.00 14 1 Dricksvatten, spikat
2023-2 A2 ug/l 2.338 2.305 0.336 1.396 14.37 14 0 Potable water, spiked
2023-2 B1 ug/l 64.98 65.60 6.61 26.00 10.17 11 0 Kommunaltavlioppsvatten, spikat
2023-2 B2 ug/l 65.39 66.00 4.57 14.23 6.99 11 0 Municipal wastewater, spiked
2022-2 Al pg/l 3.657 3.720 0.685 2.530 18.74 11 0 Dricksvatten, spikat
2022-2 A2 pg/l 3310 3284 0.639 2.130 19.32 10 1 Potable water, spiked
2022-2 B1 ug/l 56.29 56.20 3.30 10.79 5.86 14 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 55.09 55.30 3.27 10.28 5.93 14 0 Municipal wastewater, spiked
2021-1 Al ug/l 5.069 5.120 0.584 1.720 11.51 13 0 Dricksvatten, spikat
2021-1 A2 pg/l 5.230 5.250 0.632 1.970 12.09 13 0 Potable water, spiked
2021-1 B1 ug/l 4551  46.15 2.78 8.60 6.11 14 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 47.41  48.26 3.74 14.19 7.88 14 0 Municipal wastewater, spiked
2020-2 Al pg/l 7.956  7.740 1.154  4.568 14.51 13 0 Dricksvatten, spikat
2020-2 A2 ug/l 7.788  7.515 1.171  4.280 15.04 12 1 Potable water, spiked
2020-2 B1 ug/l 42.46 39.80 6.29 24.80 14.82 14 1 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 39.44 38.80 3.50 11.70 8.87 12 2 Municipal wastewater, spiked
2019-2 Al pg/l 4401 4440 0.880 2.780 20.01 11 0 Dricksvatten, spikat
2019-2 A2 ug/l 4611 4.540 0.952 2.890 20.65 11 0 Potable water, spiked
2019-2 B1 ug/l 39.74  40.50 2.96 10.89 7.45 15 0 Kommunaltavioppsvatten, spikat
2019-2 B2 pg/l 37.78  38.00 3.30 13.99 8.73 15 0 Municipal wastewater, spiked
2018-2 Al pg/l 3.897 3.665 0.598 1.723 15.34 12 1 Recipient, spikad
2018-2 A2 pg/l 3.759 3.610 0.526 1.600 13.99 12 1 Recipient, spiked
2018-2 B1 pg/l 53.07 52.68 4.21 19.00 7.94 18 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 51.99 51.59 3.96 18.38 7.62 18 0 Municipal wastewater, spiked
2017-1 Al pg/l 3.251 3.230 0.354 1.420 10.89 13 0 Recipient
2017-1 A2 pg/l 3.459 3400 0.364 1.390 10.52 13 0 Recipient
2017-1 B1 ug/l 46.23  45.50 4.38 20.50 9.48 17 0 Kommunaltavioppsvatten
2017-1 B2 ug/l 47.85 47.50 4.31 16.90 9.01 17 0 Municipal wastewater
2016-1 Al pg/l 4338 4440 0.650 2.490 14.98 13 1 Recipient, spikad
2016-1 A2 pg/l 4160 4.400 0.789  2.580 18.97 13 1 Recipient, spiked
2016-1 B1 ug/l 60.02 61.00 3.99 15.20 6.65 15 1 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 58.34 59.06 4.55 15.70 7.80 16 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Pb

Del A/ Part A
Pb pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 5.291 5.345 0.406 1.481 7.68 12 0
AK 4.783 4.880 0.195 0.351 4.07
NK 5.460 5.370 0.298 1.020 5.45
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 5.273 5.220 0.382 1.401 7.25 12 0
AK 5.006 4.960 0.343 0.681 6.85
NK 5.362 5.240 0.369 1.280 6.88 9
Pb pg/l, Part A, Youden plot
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z-score for Pb

N W b

[

Pb

Del A/ Part A
Pb pg/l, Part A
Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
8 NK 5.46 0.28 5.37 0.39 20
12 NK 6.04 1.71 6.09 2.28
13 NK 5.37 0.06 5.20 -0.05 12%
18 NK 5.33 -0.04 5.19 -0.08 15%
24 AK 4.559 -1.93 4.689 -1.39 23%
25 NK 5.28 -0.16 5.24 0.05 15%
28 NK 5.49 0.36 5.40 0.47 15
29 AK 491 -1.07 4.96 -0.68 30%
33 AK 4.88 -1.14 5.37 0.39
34 NK 5.02 -0.80 4.81 -1.07 20
39 NK 5.36 0.04 5.2 -0.05 10%
40 NK 5.793 1.10 5.755 1.40 10%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Pb

Del B/ PartB
Pb pg/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 51.75 51.50 242 9.24 4.68 13 0
A2K 49.99 49.99 1
Al 53.79 54.97 3.36 6.40 6.25 3
AK 50.49 50.95 2.45 5.74 4.85 4
NK 51.90 51.60 1.39 3.29 2.67 5
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 50.02 50.20 3.06 9.70 6.12 13 0
A2K 47.79 47.79 1
Al 49.80 52.20 4.96 9.00 9.95 3
AK 49.86 50.75 4.09 9.64 8.20 4
NK 50.73 50.00 1.17 2.57 2.30 5
Pb pg/l, Part B, Youden plot
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z-score for Pb

Pb

Del B/ PartB
Pb pg/l, Part B
Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
6 Al 56.4 2.02 52.2 0.65 25%
12 NK 53.99 1.03 52.27 0.68
13 AK 52.9 0.58 51.3 0.36 13%
18 NK 51.6 0.04 51.7 0.49 15%
24 AK 47.156 -1.80 44.159 -1.97 22%
24 Al 54.97 143 53.10 0.95 19%
28 NK 52.5 0.41 50.0 -0.07 15
30 Al 50.0 -0.62 441 -1.99 10%
32 AK 50.4 -0.45 50.2 0.00
33 AK 51.5 0.00 53.8 1.18
34 NK 50.7 -0.33 49.7 -0.16 20
39 NK 50.7 -0.33 50 -0.07 10%
40 A2K 49.99 -0.62 47.79 -0.79 30%
X z-scoreB1 O z-scoreB2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Sb

Antimon / Antimony

Analysis codes & methods

SB-AK

Syralosligt. ICP-MS. Uppslutning i HNO3.

SS-EN ISO 17294; EPA 200.8

SB-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

94

SB-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

SB-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Sb
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 2.867 2.840 0.239 0.658 8.35 5 0 Kommunaltavioppsvatten, spikat
2026-1 A2 ug/l 2.852 2790 0.222  0.589 7.78 5 0 Municipal wastewater, spiked
2025-1 Al pg/l 1.543 1560 0.064 0.210 4.17 10 0 Dricksvatten, spikat
2025-1 A2 ug/l 1.518 1525 0.071 0.201 4.71 10 0 Potable water, spiked
2024-2 Al ug/l 1.853 1.835 0.229 0.760 12.33 10 0 Dricksvatten, spikat
2024-2 A2 ug/l 1.793 1.843 0.194 0.560 10.80 10 0 Potable water, spiked
2024-2 B1 pg/l 53.47  55.05 5.33 15.63 9.97 8 0 Kommunaltavioppsvatten, spikat
2024-2 B2 ug/l 54.11  54.15 3.98 12.14 7.35 8 0 Municipal wastewater, spiked
2023-2 Al ug/l 3.289 3.250 0.231 0.761 7.01 8 0 Dricksvatten, spikat
2023-2 A2 ug/l 3.235 3.205 0.160 0.491 494 8 0 Potable water, spiked
2023-2 B1 ug/l 54.43 54.00 4.98 14.40 9.15 6 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 52.47 51.00 4.01 11.40 7.65 6 1 Municipal wastewater, spiked
2022-2 Al ug/l 3.360 3.250 0.313 0.930 9.31 8 0 Dricksvatten, spikat
2022-2 A2 ug/l 3.176 3.155 0.203 0.611 6.40 8 0 Potable water, spiked
2022-2 B1 ug/l 32.88 32.40 3.81 10.73 11.59 7 0 Kommunaltavioppsvatten, spikat
2022-2 B2 ug/l 31.97 32.20 4.00 10.48 12.53 7 0 Municipal wastewater, spiked
2021-1 Al ug/l 2.664 2640 0.112 0.324 4.20 9 0 Dricksvatten, spikat
2021-1 A2 ug/l 2713 2720 0.120 0.390 4.42 9 0 Potable water, spiked
2021-1 B1 ug/l 40.20 39.50 1.75 4.93 4.35 8 0 Kommunaltavlioppsvatten, spikat
2021-1 B2 pg/l 41.53 41.90 1.92 5.00 4.63 8 0 Municipal wastewater, spiked
2020-2 Al ug/l 7.002 6.882 0.937 3.720 13.38 10 0 Dricksvatten, spikat
2020-2 A2 pg/l 6.829 6.724 0.760  3.020 11.13 10 0 Potable water, spiked
2020-2 B1 ug/l 52.64  49.90 8.11 26.30 15.41 9 0 Kommunaltavioppsvatten, spikat
2020-2 B2 ug/l 51.22  48.60 9.22 30.50 18.00 9 0 Municipal wastewater, spiked
2019-2 Al ug/l 1.356 1.318 0.132 0.411 9.72 8 0 Dricksvatten, spikat
2019-2 A2 ug/l 1.372 1.345 0.165 0.569 12.05 8 0 Potable water, spiked
2019-2 B1 ug/l 30.12 29.60 3.92 11.52 13.01 7 0 Kommunaltavlioppsvatten, spikat
2019-2 B2 ug/l 29.19 29.50 3.25 9.83 11.14 7 0 Municipal wastewater, spiked
2018-2 Al pg/l 1.997 1962 0222  0.658 11.12 8 0 Recipient, spikad
2018-2 A2 ug/l 1.916 1.870 0.162 0.509 8.48 8 0 Recipient, spiked
2018-2 B1 ug/l 39.97 40.10 2.51 7.44 6.29 8 0 Kommunaltavioppsvatten, spikat
2018-2 B2 pg/l 39.84  39.50 3.47 9.78 8.71 8 0 Municipal wastewater, spiked
2017-1 Al ug/l 1.447 1.520 0.196 0.656 13.56 9 0 Recipient, spikad
2017-1 A2 ug/l 1.449 1.430 0.120 0.350 8.31 9 0 Recipient, spiked
2017-1 B1 pg/l 30.12 29.81 3.78 14.06 12.54 9 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 28.42 28.50 2.39 7.27 8.42 9 0 Municipal wastewater, spiked
2016-1 Al pg/l 1.794 1760 0.094 0.270 5.24 7 1 Recipient, spikad
2016-1 A2 pg/l 1.854 1.780 0.257 0.740 13.88 8 0 Recipient, spiked
2016-1 B1 ug/l 3463 37.15 6.38 18.60 18.41 7 0 Kommunaltavioppsvatten, spikat
2016-1 B2 ug/l 34.21 36.10 5.15 14.69 15.06 7 0 Municipal wastewater, spiked
2015-1 Al pg/l 2.000 2.030 0.192 0.530 9.61 7 0 Recipient, spikad
2015-1 A2 pg/l 2.015 2.040 0.235 0.670 11.66 7 0 Recipient, spiked
2015-1 B1 ug/l 38.22 40.36 4.29 12.53 11.22 8 0 Kommunaltavlioppsvatten, spikat
2015-1 B2 ug/l 38.32 39.99 4.45 13.30 11.62 8 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Sb

Del A/ Part A
Sb pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 2.867 2.840 0.239 0.658 8.35 5 0
AK 2.743 2.743 0.244 0.345 8.90 2
NK 2.949 2.840 0.243 0.448 8.25 3
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 2.852 2.790 0.222 0.589 7.78 5 0
AK 2.756 2.756 0.192 0.272 6.98 2
NK 2.916 2.790 0.254 0.459 8.72 3

Sb ug/l, Part A, Youden plot
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z-score forSb

N W b

[

Sb

Del A/ Part A
Sb pg/l, Part A
Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
12 NK 2.84 0.00 2.79 0.00
13 NK 2.78 -0.25 2.75 -0.18 12%
24 AK 2.915 0.31 2.892 0.46 22%
33 AK 2.57 -1.13 2.62 -0.77
40 NK 3.228 1.62 3.209 1.89 15%
X z-scoreAl O z-scoreA2 Unsatisfactory — — —-Questionable
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Analyskoder & metoder

Se

Selen / Selenium

Analysis codes & methods

SE-AI

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

SE-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

SE-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294

98

SE-Al
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

SE-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

SE-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294



Se
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 2.879 2.920 0.147 0.410 5.10 7 1 Dricksvatten, spikat
2026-1 A2 ug/l 2937 2940 0.083 0.270 2.81 7 1 Potable water, spiked
2026-1 B1 ug/l 31.85 31.85 1.06 1.97 3.34 4 0 Kommunaltavlioppsvatten, spikat
2026-1 B2 pg/l 31.66 31.68 0.61 1.36 1.94 4 0 Municipal wastewater, spiked
2025-1 Al ug/l 3.051 3.075 0.133 0.450 4.37 10 0 Dricksvatten, spikat
2025-1 A2 ug/l 3.025 2970 0.178 0.520 5.89 9 1 Potable water, spiked
2024-2 Al ug/l 4108 4.100 0.539 1.740 13.13 8 0 Dricksvatten, spikat
2024-2 A2 pg/l 4.051 4.075 0.427 1.360 10.54 8 0 Potable water, spiked
2024-2 B1 ug/l 38.11 37.88 3.25 8.30 8.53 6 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 39.35 38.95 4.16 12.30 10.58 6 0 Municipal wastewater, spiked
2023-2 Al ug/l 6.684 6.600 0.430 1.320 6.44 7 2 Dricksvatten, spikat
2023-2 A2 ug/l 6.908 6.745 0.616 1.830 8.92 8 1 Potable water, spiked
2023-2 B1 ug/l 59.76 60.60 3.26 8.00 5.45 5 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 59.96 59.80 3.09 7.00 5.15 5 0 Municipal wastewater, spiked
2022-2 Al pg/l 2,237 2200 0.108 0.316 4.84 6 1 Dricksvatten, spikat
2022-2 A2 pg/l 2175 2115 0191  0.520 8.79 6 1 Potable water, spiked
2022-2 B1 ug/l 29.33 29.66 1.12 3.08 3.81 6 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 27.64  28.74 7.52 2250 27.19 6 0 Municipal wastewater, spiked
2021-1 Al ug/l 2.064 2000 0.181 0.592 8.76 8 0 Dricksvatten, spikat
2021-1 A2 ug/l 2114 2.080 0.200 0.600 9.45 8 0 Potable water, spiked
2020-2 Al ug/l 2.808 2.780 0.238 0.750 8.47 9 0 Dricksvatten, spikat
2020-2 A2 ug/l 2.767 2710 0246 0.672 8.88 9 0 Potable water, spiked
2020-2 B1 ug/l 23.24  22.87 2.50 6.80 10.76 6 0 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 22.76 22.32 1.51 3.50 6.64 6 0 Municipal wastewater, spiked
2019-2 Al ug/l 3.203 3.175 0.277 0.843 8.66 8 0 Dricksvatten, spikat
2019-2 A2 ug/l 3.303 3.202 0.307 0.749 9.29 8 0 Potable water, spiked
2019-2 B1 ug/l 21.53 21.05 3.21 9.50 14.91 6 0 Kommunaltavlioppsvatten, spikat
2019-2 B2 ug/l 20.57 20.21 1.81 5.10 8.81 6 0 Municipal wastewater, spiked
2018-2 Al pg/l 2.635 2559 0276 0.880 10.48 8 0 Recipient, spikad
2018-2 A2 ug/l 2.464 2.440 0.202 0.578 8.19 8 0 Recipient, spiked
2018-2 B1 ug/l 30.18 29.58 3.43 9.90 11.38 6 0 Kommunaltavioppsvatten, spikat
2018-2 B2 pg/l 29.40 28.01 4.01 10.40 13.64 6 0 Municipal wastewater, spiked
2017-1 Al ug/l 1960 2.010 0.208 0.610 10.62 9 1 Recipient
2017-1 A2 ug/l 2105 2.009 0.257 0.834 12.22 10 0 Recipient
2017-1 B1 ug/l 24.22 24.20 5.40 17.67 22.28 7 0 Kommunaltavloppsvatten
2017-1 B2 ug/l 2479  24.10 3.69 11.46 14.88 7 0 Municipal wastewater
2016-1 Al ug/l 2.668 2.690 0.113 0.350 4.23 8 0 Recipient, spikad
2016-1 A2 ug/l 2799 2715 0.361 1.210 12.89 8 0 Recipient, spiked
2016-1 B1 ug/l 30.22  29.70 2.33 5.80 7.70 5 0 Kommunaltavioppsvatten, spikat
2016-1 B2 ug/l 29.88 30.10 2.30 6.10 7.71 5 0 Municipal wastewater, spiked
2015-1 Al pg/l 2109 2.056 0.138 0.390 6.54 8 1 Recipient, spikad
2015-1 A2 ug/l 2.079 2100 0.204 0.640 9.80 8 1 Recipient, spiked
2015-1 B1 ug/l 19.74 19.70 1.92 4.19 9.72 5 1 Kommunaltavloppsvatten, spikat
2015-1 B2 ug/l 18.90 19.00 2.72 6.08 14.38 6 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Se

Del A/ Part A
Se pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% Excl.
Total 2.879 2.920 0.147 0.410 5.10 7 1
Al 1
AK 2.705 2.705 0.148 0.210 5.49
NK 2.949 2.990 0.075 0.180 2.54
Sample A2
Method Mean Median Stdev Range CV% Excl.
Total 2.937 2.940 0.083 0.270 2.81 7 1
Al 1
AK 2.950 2.950 0.014 0.020 0.48 2
NK 2.932 2.900 0.100 0.270 3.42
Se ug/l, Part A, Youden plot
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z-score forSe

N W b

o

Se

Del A/ Part A
Se pg/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
8 NK 2.83 -0.61 2.81 -1.57 20
12 NK 3.01 0.61 2.90 -0.48
13 NK 2.99 0.48 2.90 -0.48 14%
18 NK 2.92 0.00 2.97 0.36
24 Al 8.61 38.71 X 5.41 29.90 X
29 AK 2.81 -0.75 2.96 0.24 25%
33 AK 2.6 -2.18 294 0.00
40 NK 2.995 0.51 3.08 1.69 25%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Sample B2

Se

Del B/ PartB
Se pg/l, Part B
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 31.85 31.85 1.06 1.97 3.34 4 0
Al 31.00 31.00 1
AK 30.86 30.86 1
NK 32.77 32.77 0.09 0.13 0.28 2
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 31.66 31.68 0.61 1.36 1.94 4 0
Al 30.96 30.96 1
AK 31.36 31.36 1
NK 32.16 32.16 0.23 0.32 0.70 2
Se pg/l, Part B, Youden plot
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z-score forSe

o B N W b

Se

Del B/ PartB
Se pg/l, Part B
Lab | Method || Sample 1 z-score 1 Excl. [ Sample 2 z-score 2 Excl. [ MU
12 NK 32.83 0.92 32.32 1.04
18 NK 32.7 0.80 32.0 0.52
24 Al 31.00 -0.80 30.96 -1.17
33 AK 30.86 -0.93 31.36 -0.52
X z-scoreB1l O z-scoreB2 Unsatisfactory = — — —- Questionable
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Lab (Method)
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Analyskoder & metoder

Si

Kisel / Silicon

Analysis codes & methods

SI-AI

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; ISO 11885

SI-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.

SI-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

SI-NK
Ofiltrerat. ICP-MS.

104

SI-Al
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; ISO 11885

SI-AK
Acid soluble. ICP-MS. Digestion in HNO3.

SI-NI
Unfiltered. ICP-OES (AES).
ISO 11885

SI-NK
Unfiltered. ICP-MS.



Si

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 942.0 950.0 86.6 280.0 9.20 9 0 Dricksvatten, spikat
2026-1 A2 pg/l 926.7 895.0 84.6 268.1 9.13 9 0 Potable water, spiked
2025-3 Al pg/l for fa resultat / too few results Kommunalt avloppsvatten
2025-3 A2 ug/l for fa resultat / too few results Municipal wastewater
2025-2 B1 ug/l 3311 3318 137 420 4.13 12 3 Sjovatten
2025-2 B2 ug/l 3305 3219 336 1280 10.17 12 3 Lake water
2025-1 Al ug/l 1456 1450 102 340 7.01 11 0 Dricksvatten, spikat
2025-1 A2 ug/l 1419 1410 128 450 9.03 11 0 Potable water, spiked
2024-3 Al ug/l 5380 5353 257 769 4.77 8 1 Eutrof recipient
2024-3 A2 ug/l 5523 5470 302 894 5.47 8 1 Eutrophicrecipient
2024-3 B1 ug/l 4919 4420 1338 3198 27.20 5 1 Kommunaltavloppsvatten
2024-3 B2 ug/l 4810 4385 1124 2659 23.36 5 1 Municipal wastewater
2024-2 Al ug/l 7005 6870 388 1191 5.55 10 1 Dricksvatten, spikat
2024-2 A2 ug/l 7046 6920 428 1417 6.07 10 1 Potable water, spiked
2024-2 B1 ug/l 4109 3826 507 1182 12.34 5 1 Kommunaltavloppsvatten, spik
2024-2 B2 pg/l 4115 3821 549 1132 13.33 5 1 Municipal wastewater, spiked
2023-3 Al ug/l 4121 4135 128 377 3.09 7 0 Eutrof recipient
2023-3 A2 ug/l 4242 4272 128 371 3.02 7 0 Eutrophicrecipient
2023-3 B1 ug/l for fa resultat / too few results 3 Kommunalt avloppsvatten
2023-3 B2 ug/l for fa resultat / too few results 3 Municipal wastewater
2023-2 Al ug/l 6276 6374 909 3529 14.49 11 1 Dricksvatten, spikat
2023-2 A2 ug/l 6408 6637 972 3948 15.17 11 1 Potable water, spiked
2023-2 B1 ug/l 3166 3263 608 1846 19.20 6 0 Kommunaltavlioppsvatten, spik
2023-2 B2 ug/l 3159 3219 668 2068 21.13 6 0 Municipal wastewater, spiked
2022-3 Al ug/l 1164 1166 169 508 14.49 6 0 Eutrof recipient
2022-3 A2 ug/l 1192 1211 178 524 14.93 6 0 Eutrophicrecipient
2022-3 B1 ug/l for fa resultat / too few results 2 Kommunalt avloppsvatten
2022-3 B2 ug/l for fa resultat / too few results 2 Municipal wastewater
2022-2 Al ug/l 986.5 974.0 73.8 298.0 7.48 13 0 Dricksvatten, spikat
2022-2 A2 ug/l 944.9 940.0 79.0 304.0 8.37 13 0 Potable water, spiked
2022-2 B1 pg/l 3568 3580 232 713 6.49 6 1 Kommunaltavloppsvatten, spik
2022-2 B2 ug/l 3478 3444 158 457 4.54 6 1 Municipal wastewater, spiked
2021-3 Al ug/l 5508 5520 168 529 3.05 7 1 Eutrof recipient
2021-3 A2 ug/l 5660 5655 176 550 3.11 7 1 Eutrophicrecipient
2021-3 B1 ug/l 3470 3541 216 483 6.23 4 0 Kommunaltavioppsvatten
2021-3 B2 ug/l 3414 3469 251 580 7.36 4 0 Municipal wastewater
2021-1 Al ug/l 1051 990 196 651 18.68 9 0 Dricksvatten, spikat
2021-1 A2 ug/l 986.2 985.6 26.7 90.1 2.71 8 1 Potable water, spiked
2020-3 Al ug/l 1103 1108 28 75 2.53 8 0 Eutrof recipient
2020-3 A2 ug/l 1131 1138 17 46 1.51 8 0 Eutrophicrecipient
2020-3 B1 ug/l 2325 2340 49 117 2.10 5 0 Kommunaltavlioppsvatten
2020-3 B2 ug/l 2430 2407 168 428 6.90 5 0 Municipal wastewater
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Si pg/l, Part A

Si
Del A/ Part A

Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 942.0 950.0 86.6 280.0 9.20 9 0
Al 950.0 950.0 1
AK 946.5 946.5 67.2 95.0 7.10 2
NI 907.6 907.6 80.0 113.1 8.81 2
NK 955.1 913.0 123.8 267.7 12.96 4
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 926.7 895.0 84.6 268.1 9.13 9 0
Al 940.0 940.0 1
AK 934.0 934.0 65.1 92.0 6.97 2
NI 908.1 908.1 80.6 114.0 8.88 2
NK 929.0 881.0 123.2 268.1 13.26 4
Sipg/l, Part A, Youden plot
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z-score forSi

Si

Del A/ Part A
Si pg/l, Part A
Lab | Method Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU
8 NK 863.27 -1.00 84291 -0.62 25
8 NI 851.0 -1.14 851.1 -0.52 15
10 AK 994 (<1000) 0.51 980 (<1000) 1.00
12 NK 952 0.02 895 0.00
25 NK 874 -0.88 867 -0.33 16%
29 AK 899 -0.59 888 -0.08 25%
33 Al 950 0.00 940 0.53
39 NI 964.1 0.16 965.1 0.83 15%
40 NK 1131 2.09 1111 2.55 20%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Sn

Tenn / Tin

Analysis codes & methods

SN-AIL

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS-EN ISO 11885

SN-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS 28150; EPA 200.8

SN-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294
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SN-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

SN-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS 28150; EPA 200.8

SN-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294



Sn
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 1.515 1.540 0.268 0.780 17.68 6 0 Kommunaltavioppsvatten, spikat
2026-1 A2 ug/l 1.643 1.610 0.150 0.330 9.14 6 0 Municipal wastewater, spiked
2026-1 B1 ug/l 11.90 11.58 1.93 5.18 16.21 5 0 Dricksvatten, spikat
2026-1 B2 ug/l 12.20 12.00 2.11 5.85 17.34 5 0 Potable water, spiked
2025-1 Al ug/l 1.127 1.140 0.133 0.349 11.82 6 1 Dricksvatten, spikat
2025-1 A2 ug/l 1.051 1.065 0.073 0.190 6.95 6 1 Potable water, spiked
2025-1 B1 pg/l 12.55 12.57 1.28 3.80 10.22 7 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 12.59 12.61 1.53 5.10 12.17 7 0 Municipal wastewater, spiked
2024-2 Al ug/l 1.882 1.890 0.125 0.384 6.64 7 1 Dricksvatten, spikat
2024-2 A2 ug/l 1.846 1.850 0.184 0.601 9.98 7 1 Potable water, spiked
2024-2 B1 ug/l 12.46 12.35 0.89 2.30 7.18 6 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 12.17 11.95 1.16 3.30 9.55 6 0 Municipal wastewater, spiked
2023-2 Al ug/l 1.627 1.615 0.089 0.272 5.48 6 1 Dricksvatten, spikat
2023-2 A2 ug/l 1.632 1.635 0.086 0.253 5.27 6 0 Potable water, spiked
2023-2 B1 ug/l 29.06 29.00 2.67 8.50 9.20 7 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 28.31 27.70 1.77 5.10 6.26 7 0 Municipal wastewater, spiked
2022-2 Al ug/l 1.141 1.230 0.219 0.599 19.21 7 0 Dricksvatten, spikat
2022-2 A2 ug/l 1.161 1.180 0.160 0.440 13.78 7 0 Potable water, spiked
2022-2 B1 ug/l 18.86 18.20 1.66 4.20 8.80 7 0 Kommunaltavlioppsvatten, spikat
2022-2 B2 pg/l 17.91 18.28 1.74 5.00 9.70 7 0 Municipal wastewater, spiked
2021-1 Al ug/l 2.341 2.355 0.344 1.020 14.69 8 0 Dricksvatten, spikat
2021-1 A2 pg/l 2.528 2505 0.203 0.550 8.02 8 0 Potable water, spiked
2021-1 B1 ug/l 14.02 13.90 0.98 2.70 6.99 7 1 Kommunaltavlioppsvatten, spikat
2021-1 B2 ug/l 14.81 14.90 0.83 2.20 5.63 7 1 Municipal wastewater, spiked
2020-2 Al pg/l 0.1237 0.1240 0.0122 0.0314 9.84 5 2 Dricksvatten, spikat
2020-2 A2 ug/l 0.1406 0.1400 0.0061 0.0161 4.33 5 2 Potable water, spiked
2020-2 B1 ug/l 0.2319 0.2210 0.0255 0.0544 11.01 4 3  Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 0.2177 0.2200 0.0293 0.0800 13.44 5 2 Municipal wastewater, spiked
2019-2 Al ug/l 5.344 5.070 0.457 1.040 8.54 7 0 Dricksvatten, spikat
2019-2 A2 ug/l 5.565 5.310 0.536 1.250 9.63 7 0 Potable water, spiked
2019-2 B1 ug/l 16.15 16.10 3.06 7.20 18.98 6 0 Kommunaltavioppsvatten, spikat
2019-2 B2 pg/l 15.82 15.80 2.32 6.20 14.67 6 0 Municipal wastewater, spiked
2018-2 Al ug/l 7.507 7.359 0.697 1.449 9.29 4 1 Recipient, spikad
2018-2 A2 ug/l 7.355 7.356 0.630 1.110 8.56 4 1 Recipient, spiked
2018-2 B1 pg/l 12.16 n =5, CV% > 10% 5 Recipient, spikad
2018-2 B2 pg/l 11.27 n=>5,CV% >10% 5 Recipient, spiked
2017-1 Al pg/l 1.150 1.135 0.243 0.676 21.10 6 0 Recipient, spikad
2017-1 A2 pg/l 18.70 18.95 2.26 6.33 12.11 6 0 Recipient, spiked
2017-1 B1 ug/l 12.53 12.90 211 7.06 16.87 7 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 11.79 12.00 1.24 3.61 10.55 7 0 Municipal wastewater, spiked
2016-1 Al pg/l 1.467 1.442 0.222 0.650 15.10 6 0 Recipient, spikad
2016-1 A2 pg/l 1.292 1.310 0.164 0.380 12.71 5 1 Recipient, spiked
2016-1 B1 ug/l 9.662 9.619 0.653 1.590 6.76 4 1 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 9.099 9.636 1.639 4.130 18.01 5 0 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation

CV%

Excl.

variationskoefficient

antal som ingar i statistiken

antal uteslutna ur statistiken

coefficient of variation
number included in the statistics

number of exluded values
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Sn

Del A/ Part A
Sn pg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 1.515 1.540 0.268 0.780 17.68 6 0
Al 1.040 1.040 1
AK 1.575 1.575 0.177 0.250 11.22 2
NK 1.633 1.550 0.162 0.290 9.92 3
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 1.643 1.610 0.150 0.330 9.14 6 0
Al 1.820 1.820 1
AK 1.590 1.590 0.141 0.200 8.89 2
NK 1.620 1.530 0.165 0.290 10.16 3
Sn ug/l, Part A, Youden plot
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z-score forSn

N W b

[

Sn

Del A/ Part A
Sn pg/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
8 NK 1.53 -0.04 1.53 -0.53 20
12 NK 1.82 1.05 1.81 1.33
18 NK 1.55 0.04 1.52 -0.60 15%
24 Al 1.04 -1.87 1.82 1.40
29 AK 1.45 -0.34 1.49 -0.80 30%
33 AK 1.7 0.60 1.69 0.53
X z-scoreAl O z-scoreA2 Unsatisfactory — — —-Questionable
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Sn

Del B/ PartB
Sn pg/l, Part B n B1
Sample B1 1
Method Mean Median Stdev Range CV% n Excl. 5 |
Total 11.90 11.58 1.93 5.18 16.21 5 0 =
Al 13.19 13.19 2.28 3.22 17.26 2 © 14
AK 11.00 11.00 1
NK 11.07 11.07 2.04 2.89 18.47 2 0 -
|
Sample B2 e/
Method Mean Median Stdev Range CV% n Excl. $n B2
Total 12.20 12.00 2.11 5.85 17.34 5 0 3 -
Al 13.46 13.46 2.75 3.89 20.44 2
AK 12.00 12.00 1 . 2 7
NK 11.04 11.04 2.10 2.97 19.03 2 §
1
04
n Q n [=] n n
23 3 8 18
ug/l
Sn ug/l, Part B, Youden plot
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z-score forSn

N W b

[

Sn

Del B/ PartB
Sn pg/l, Part B
Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
12 NK 12.51 0.48 12.52 0.25
18 NK 9.62 -1.02 9.55 -1.16 15%
24 Al 11.58 0.00 11.51 -0.23
33 AK 11 -0.30 12 0.00
35 Al 14.8 1.67 154 1.61
X z-scoreB1l O z-scoreB2 Unsatisfactory = — — —- Questionable
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Lab (Method)
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Analyskoder & metoder

Sr

Strontium / Strontium

Analysis codes & methods

SR-AI

Syralosligt. ICP-OES (AES). Uppslutning i HNO3.

Deutsche Einheitsverfahren; SS 28150

SR-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.

SR-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

SR-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294
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SR-AI
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS 28150

SR-AK
Acid soluble. ICP-MS. Digestion in HNO3.

SR-NI
Unfiltered. ICP-OES (AES).
ISO 11885

SR-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294



Sr

Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 53.07 53.12 1.72 3.90 3.25 6 0 Kommunaltavlioppsvatten, spikat
2026-1 A2 pg/l 52.81 52.48 2.40 6.82 4.55 6 0 Municipal wastewater, spiked
2024-2 Al ug/l 471.8  471.0 25.7 74.1 5.45 8 0 Dricksvatten, spikat
2024-2 A2 pg/l 470.1  462.0 25.6 69.1 5.46 8 0 Potable water, spiked
2023-2 Al pg/l 458.1  450.0 20.0 50.0 4.37 7 0 Dricksvatten, spikat
2023-2 A2 pg/l 453.9  450.0 24.1 65.3 5.30 7 0 Potable water, spiked
2022-2 Al ug/l 63.05  64.05 2.61 6.42 4.14 6 1 Dricksvatten, spikat
2022-2 A2 pg/l 60.55  61.25 3.26 8.77 5.39 6 1 Potable water, spiked
2021-1 Al pg/l 60.22  61.50 4.05 13.75 6.72 9 0 Dricksvatten, spikat
2021-1 A2 ug/l 61.21 60.70 1.87 5.60 3.05 9 0 Potable water, spiked
2020-2 Al ug/l 471.7 470.5 24.2 66.0 5.12 8 0 Dricksvatten, spikat
2020-2 A2 ug/l 466.4  458.5 18.7 45.4 4.00 8 0 Potable water, spiked
2019-2 Al ug/l 57.45 57.20 2.44 7.30 4.25 8 0 Dricksvatten, spikat
2019-2 A2 ug/l 60.60 60.86 2.65 6.80 4.37 8 0 Potable water, spiked
2018-2 Al ug/l 55.42 55.00 3.28 8.3 5.93 7 0 Recipient, spikad
2018-2 A2 pg/l 52.05 52.00 2.38 7.45 4.56 7 0 Recipient, spiked
2018-2 B1 ug/l 108.0 109.1 7.6 16.4 7.04 4 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 pg/l 101.6  100.2 6.2 14.1 6.06 4 0 Municipal wastewater, spiked
2017-1 Al ug/l 55.37  55.10 3.44 11.73 6.22 9 0 Recipient, spikad
2017-1 A2 ug/l 52.82  53.53 2.09 6.20 3.96 9 0 Recipient, spiked
2017-1 B1 pg/l 106.3 108.0 134 32.6 12.62 7 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 109.8 107.4 8.1 24.0 7.35 7 0 Municipal wastewater, spiked
2016-1 Al pg/l 53.20 53.30 2.26 8.00 4.25 10 0 Recipient, spikad
2016-1 A2 pg/l 55.25  55.45 2.26 8.30 4.09 10 0 Recipient, spiked
2016-1 B1 ug/l 105.3 106.0 6.9 18.0 6.59 6 0 Kommunaltavlioppsvatten, spikat
2016-1 B2 ug/l 107.8 108.0 8.4 22.1 7.76 6 0 Municipal wastewater, spiked
2015-1 Al ug/l 49.17 49.90 3.40 11.40 6.92 9 0 Recipient, spikad
2015-1 A2 ug/l 51.92 53.10 3.51 11.30 6.77 9 0 Recipient, spiked
2015-1 B1 ug/l 118.7 121.0 9.5 25.1 7.96 6 0 Kommunaltavloppsvatten, spikat
2015-1 B2 ug/l 122.4 122.5 7.9 21.7 6.45 6 0 Municipal wastewater, spiked
2014-1 Al pg/l 67.89  64.90 9.16 31.01 13.49 10 0 Recipient
2014-1 A2 pg/l 59.50 57.15 6.95 23.34  11.68 10 0 Recipient
2014-1 B1 pg/l 101.7 101.3 4.3 9.5 4.19 6 0 Kommunaltavioppsvatten
2014-1 B2 ug/l 103.3 103.5 4.5 11.0 4.39 6 0 Kommunaltavioppsvatten
2013-1 Al ug/l 54.18 54.00 1.73 5.18 3.18 8 0 Recipient
2013-1 A2 pg/l 54.14  53.59 1.76 4.67 3.25 8 0 Recipient
2013-1 B1 pg/l 96.88  98.30 6.33 16.80 6.53 5 0 Kommunaltavioppsvatten
2013-1 B2 ug/l 98.04  99.69 5.26 13.80 5.36 5 0 Kommunaltavioppsvatten
2012-1 Al pg/l 59.33 56.40 9.36 27.80 15.77 7 0 Sjovatten, dricksvattenlikt
2012-1 A2 ug/l 58.56 56.90 5.79 17.20 9.89 7 0 Sjovatten, dricksvattenlikt
2012-1 B1 ug/l 121.8 125.0 6.7 20.0 5.53 7 0 Kommunaltavlioppsvatten
2012-1 B2 ug/l 120.5 121.4 6.1 18.0 5.10 7 0 Kommunaltavlioppsvatten
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Sr

Del A/ Part A
Srpg/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 53.07 53.12 1.72 3.90 3.25 6 0
Al 51.00 51.00 1
AK 54.90 54.90 1
NI 52.20 52.20 1
NK 53.44 54.04 1.74 3.32 3.25 3
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 52.81 52.48 2.40 6.82 4.55 6 0
Al 51.00 51.00 1
AK 56.90 56.90 1
NI 52.50 52.50 1
NK 52.15 52.46 1.93 3.82 3.70 3
Srug/l, Part A, Youden plot
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z-score forSr

Sr

Del A/ Part A
Srpg/l, Part A
Lab | Method Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU
8 NI 52.2 (<100) -0.53 52.5 (<100) 0.01 20
8 NK 51.48 -0.95 50.08 -1.00 20
12 NK 54.04 0.53 52.46 -0.01
13 NK 54.8 0.97 53.9 0.59 10%
29 AK 54.9 1.03 56.9 1.84 15%
33 Al 51 -1.23 51 -0.62
X z-scoreAl O z-scoreA2 Unsatisfactory — — —-Questionable
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Analyskoder & metoder

U

Uran / Uranium

Analysis codes & methods

U-AK

Syralosligt. ICP-MS. Uppslutning i HNO3.

SS-EN ISO 17294; EPA 200.8

U-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294
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U-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

U-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294



U
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

o

2026-1 Al pg/l 4313 4.200 0.271 0.775 6.28 9
2026-1 A2 pg/l 4218 4150 0.286 0.914 6.79 9
2025-1 Al pg/l 4300 4.330 0.196 0.644 4.55 13
2025-1 A2 pg/l 4.199 4.220 0.202 0.673 4.81 13
2024-2 Al pg/l 14.34 14.65 0.97 3.51 6.77 10
2024-2 A2 pg/l 14.28 14.57 1.06 3.79 7.43 10
2023-2 Al pg/l 15.07 15.10 0.78 2.20 5.16 7
2023-2 A2 pg/l 14.60 15.00 1.20 3.46 8.22 7
2022-2 Al pg/l 4.077 4250 0.746  2.582 18.29 9
2022-2 A2 pg/l 3.858 3.960 0.728  2.480 18.87 9
2021-1 Al pg/l 1.885 1.885 0.086  0.221 4.56 8
2021-1 A2 pg/l 1.911 1.900 0.085 0.260 4.47 8
2020-2 Al pg/l 18.30 18.00 1.32 4.09 7.24 9
2020-2 A2 pg/l 18.33 18.00 1.16 3.54 6.31 9
2019-2 Al pg/l 0.1213 0.1205 0.0063 0.0190 5.19 8
2019-2 A2 pg/l 0.1246 0.1265 0.0078 0.0240 6.25 8
7
7
6
6
9
9
6
6

Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked

Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked

2018-2 Al pg/l 0.1291 0.1360 0.0223 0.0640 17.31
2018-2 A2 pg/l 0.1298 0.1300 0.0141 0.0400 10.86
2018-2 B1 pg/l 3.546 3.564 0.060 0.160 1.69
2018-2 B2 pg/l 3.450  3.465 0.082 0.230 2.38
2017-1 Al pg/l 1.703 1.710 0.090 0.285 5.28
2017-1 A2 pg/l 1.653 1.640 0.081 0.247 4.88
2017-1 B1 pg/l 15.46 15.35 1.71 4.95 11.07
2017-1 B2 pg/l 15.45 15.33 0.60 1.72 3.86
2016-1 Al pg/l 1.654 1.630 0.134 0.380 8.08 10
2016-1 A2 pg/l 1.721 1.680 0.130 0.360 7.54 10
2016-1 B1 pg/l 11.95 12.20 0.71 1.70 5.93 5
2016-1 B2 pg/l 11.90 12.00 0.78 2.10 6.58 5
2015-1 Al pg/l 1.528 1.515 0.079 0.260 5.15 10
2015-1 A2 pg/l 1.598 1.600  0.075 0.250 4.69 10
2015-1 B1 pg/l 20.62 20.51 0.96 3.02 4.65 10
2015-1 B2 pg/l 20.54  20.68 1.01 341 4.94 10
2014-1 Al pg/l 2.215 2120 0.338 1.220 15.27 12
2014-1 A2 pg/l 2.198 2130 0.221 0.830 10.07 12
2014-1 B1 pg/l 7.850 7.510 0.764  2.250 9.74 11
2014-1 B2 pg/l 7.736 7.460  0.749 2.200 9.68 11
2013-1 Al pg/l 1.563 1.545 0.096  0.300 6.13 10
2013-1 A2 pg/l 1.733 1.644  0.337 1.210 19.46 11

Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

OO R FPOORFRPRNOORFRPFRPROOOORRPRRPRPOOODODOOODODODOOODOOODOOOOOoOHUERrRroOo

2013-1 B1 ug/l 10.12 9.78 0.82 2.64 8.13 9 Kommunalt avloppsvatten, spikat
2013-1 B2 ug/l 9.88 9.91 0.73 2.60 7.38 9 Municipal wastewater, spiked
2012-1 Al ug/l 1.769 1.765 0.065 0.180 3.67 8 Sjovatten, dricksvattenlikt
2012-1 A2 pg/l 1.778 1.760 0.080 0.270 4.51 8 Potable lake water
2012-1 B1 ug/l 62.03 62.17 2.06 5.50 3.32 7 Kommunalt avloppsvatten
2012-1 B2 ug/l 62.06 62.00 2.03 6.60 3.27 7 Municipal wastewater
Svenska English

Mean | medelvérde average concentration

Stdev | standardavvikelse standard deviation

CV% variationskoefficient coefficient of variation

n antal som ingar i statistiken number included in the statistics

Excl. antal uteslutna ur statistiken number of exluded values
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U

Del A/ Part A
U pg/l, Part A U AL
Sample Al *1
Method Mean Median Stdev Range CV% n Excl. N
Total 4313 4.200 0.271 0.775 6.28 9 0 § 3
AK 4.115 4.115 0.078 0.110 1.89 2 <2
NK 4370 4390 0.283 0.775 6.48 7 !
0
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 4.218 4.150 0.286 0.914 6.79 9 0 UA2
AK 4.045 4.045 0.148 0.210 3.67 2 4
NK 4.267 4.360 0.305 0.914 7.14 7 3
E 2
1
0
0 O o ¥ © «© ©
r‘;? < < < < < 7\?’
ug/l
U pg/l, Part A, Youden plot
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z-score for U

N W b

o

U

Del A/ Part A
U pg/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample2 | z-score 2 Excl. MU
8 NK 3.95 -0.92 3.79 -1.26 25
10 AK 4.06 -0.52 3.94 -0.73
12 NK 4.39 0.70 4.38 0.80
13 NK 4.19 -0.04 4.12 -0.10 11%
25 NK 4.20 0.00 4.04 -0.38 20%
28 NK 443 0.85 4.36 0.73 15
29 AK 4.17 -0.11 4.15 0.00 20%
38 NK 4.725 1.94 4.477 1.14 5%
38 NK 4.706 1.87 4.704 1.93 10%
X z-scoreAl O z-score A2 Unsatisfactory = — — —- Questionable
__________________________________________ X T T T TR T
(o]
R 8
5 s R
X 6
(e}
= < i~ = = = = = <
z < z = < = = = =
[o0] o n [e2] ()] o (o] o] (o]
— ~ — (o] — [a\] [22] (a2}
Lab (Method)
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Analyskoder & metoder

\'/

Vanadin / Vanadium

Analysis codes & methods

V-AK

Syralosligt. ICP-MS. Uppslutning i HNO3.

SS-EN ISO 17294; EPA 200.8

V-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

122

V-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

V-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Vv
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% Excl. Matrix

o

2026-1 Al ug/l  1.897 1.840 0110 0310 5.78
2026-1 A2 ug/l  1.890 1.840 0.118 0320  6.25
2025-1 Al ug/l  1.833 1.820 0062 0.180  3.39
2025-1 A2 ug/l 1786 1.800 0.034 0089  1.88
20242 Al ug/l  5.005 4930 0219 0714  4.38
20242 A2 ug/l 4977 4900 0257 0844  5.16
20232 Al ug/l 4134 4130 0224 0576 541
20232 A2 ug/l 4197 4200 0346 1077 8.24
20222 Al ug/l  7.940 8270 0.802 2320 10.10
20222 A2 ug/l 7460 7.760 1157 3580 1551
20222 Bl ug/l 2032 2110 151 410  7.45
20222 B2 ug/l 2022 2070 170 500  8.42
2021-1 Al ug/l  3.846 3790 0.208 0615  5.40
2021-1 A2 ug/l 4022 3950 0348 1.165  8.65
2021-1  B1 ug/l 1850 1750 256 678  13.86
2021-1 B2 pg/l 1952 1790 3.81 1042 19.52
20202 Al pg/l 1160 1091 193 570 1661
20202 A2 wg/l 1134 1080 172 520  15.17
20202 Bl ug/l 2096 2060 255 770  12.15
20202 B2 ug/l 2062 2010 3.04 970 1475
20192 Al ug/l  4.816 4940 0459 1.080  9.53
20192 A2 ug/l  5.042 5050 0426 1.100  8.45
20182 Al ug/l  3.404 3245 0435 1160 12.77
20182 A2 ug/l  3.282 3252 0359 1.010 1095
20182 Bl ug/l 1539 1545 111 340  7.24
20182 B2 ug/l 1572 1510 2.08 540  13.20
2017-1 Al ug/l 4531 4470 0282 0860 623
2017-1 A2 ug/l 4443 4421 0250 0812 562
2017-1  B1 ug/l 1293 1379 235  7.83  18.20
2017-1 B2 ug/l 1290 1325 094 227  7.25
2016-1 A1l ug/l  3.155 3200 0.182 0598 577
2016-1 A2 ug/l  3.145 3205 0142 0390 453
2016-1  B1 ug/l 9554 9.800 1.624 4.120  17.00
2016-1 B2 ug/l 10204 10.200 0.963 2330  9.44
2015-1 Al ug/l 2691 2750 0170 0.480  6.33
2015-1 A2 ug/l 2787 2.853 0209 0590  7.50
2015-1 Bl ug/l 1219 1190 0.86 241  7.08
2015-1 B2 ug/l 1224 1190 066 185  5.40
2014-1 Al ug/l  3.075 3.084 0178 0650 580 12
2014-1 A2 ug/l 2917 2.895 0204 0710 698 12
2014-1 Bl ug/l  11.83 1200 1.07 308 9.09 9
2014-1 B2 ug/l  11.87 1190 1.06 290 897 9

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Dricksvatten, spikat

Potable water, spiked

Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avioppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avioppsvatten, spikat
Municipal wastewater, spiked
Recipient, spikad

Recipient, spiked

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked

NN 00 00 U Ul 00000000 W W UT O O O NN N NN O O OV N NN N O OO N NS
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Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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\Y

Del A/ Part A
V ug/l, Part A VAL
Sample Al 7
Method Mean Median Stdev Range CV% n Excl. 3
Total 1.897 1.840 0.110 0.310 5.78 7 0 § 2
AK 1.815 1.815 0.021 0.030 1.17 2 ©
1
NK 1.930 1.940 0.115 0.290 5.95 5
0 N o o o o o
Sample A2 v A
|
Method Mean Median Stdev Range CV% n Excl. e/
Total 1.890 1.840 0.118 0.320 6.25 7 0 VA2
AK 1.960 1.960 0.198 0.280 10.10 2 4 -
NK 1.862 1.840 0.088 0.220 4.72 5 5 |
14
0 -
ug/l
V ug/l, Part A, Youden plot
2.20 : _
215
2.10 - o |
2.05 |
2.00 - : o
g X S Median 1
o -
g_ 1.95 - ! ——— Median 2
© X a
wn 190 ! L . 459
. E ’ © O AK
| vl o NK
185 4 N ]
1.80 - o
R
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Sample Al
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z-score forV

N W b

o

\Y

Del A/ Part A
V ug/l, Part A
Lab | Method | Samplel | z-scorel Excl. || Sample 2 | z-score 2 Excl. MU
8 NK 1.84 0.00 1.78 -0.51 20
12 NK 2.11 2.46 2.00 1.35
13 NK 1.94 0.91 1.89 0.42 14%
25 NK 1.82 -0.18 1.80 -0.34 14%
29 AK 1.83 -0.09 1.82 -0.17 20%
33 AK 1.8 -0.36 2.1 2.20
39 NK 1.94 0.91 1.84 0.00 10%
X z-scoreAl O z-scoreA2 Unsatisfactory — — — - Questionable
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Analyskoder & metoder

Zn

Zink / Zinc

Analysis codes & methods

ZN-A2K
Syralosligt. ICP-MS. Uppslutning i kungsvatten.
SS-ENISO 15587-1; SS-ENISO 17294

ZN-Al
Syral6sligt. ICP-OES (AES). Uppslutning i HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

ZN-AK
Syralosligt. ICP-MS. Uppslutning i HNO3.
SS-EN ISO 17294; EPA 200.8

ZN-NF

Ofiltrerat. Atomabsorption. Flamma. Direkt injicering.

SS 28150; SS 28152

ZN-NI
Ofiltrerat. ICP-OES (AES).
ISO 11885

ZN-NK
Ofiltrerat. ICP-MS.
SS-EN ISO 17294; EPA 200.8

126

ZN-A2K
Acid soluble. ICP-MS. Digestion in aqua regia.
SS-EN ISO 15587-1; SS-EN ISO 17294

ZN-Al
Acid soluble. ICP-OES (AES). Digestion in HNO3.
Deutsche Einheitsverfahren; SS-EN ISO 11885

ZN-AK
Acid soluble. ICP-MS. Digestion in HNO3.
SS-EN ISO 17294; EPA 200.8

ZN-NF
Unfiltered. Atomic absorption. Flame. Direct injection.
SS 28150; SS 28152

ZN-NI
Unfiltered. ICP-OES (AES).
ISO 11885

ZN-NK
Unfiltered. ICP-MS.
SS-EN ISO 17294; EPA 200.8



Zn
Denna och tidigare provningsjamfoérelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 Al ug/l 42.79 42.60 2.56 8.70 5.98 17 0 Dricksvatten, spikat
2026-1 A2 pg/l 49.06  48.50 2.53 9.62 5.16 17 0 Potable water, spiked
2026-1 B1 ug/l 68.91 70.43 491 17.40 7.12 15 0 Kommunaltavloppsvatten, spikat
2026-1 B2 pg/l 75.11  76.95 5.33 18.70 7.09 15 0 Municipal wastewater, spiked
2025-1 Al ug/l 33.32  33.63 2.18 9.60 6.54 19 0 Dricksvatten, spikat
2025-1 A2 ug/l 40.08 39.78 2.25 7.00 5.61 19 0 Potable water, spiked
2025-1 B1 pg/l 98.66  98.10 5.92 23.09 6.00 15 0 Kommunaltavioppsvatten, spikat
2025-1 B2 ug/l 105.2 106.4 6.7 21.0 6.32 15 0 Municipal wastewater, spiked
2024-2 Al ug/l 35.08 35.60 3.65 15.30 10.42 21 0 Dricksvatten, spikat
2024-2 A2 ug/l 40.82 42.20 5.52 21.52 13.53 21 0 Potable water, spiked
2024-2 B1 ug/l 53.41 54.70 4.66 18.25 8.72 16 0 Kommunaltavlioppsvatten, spikat
2024-2 B2 ug/l 56.88 57.05 5.24 17.10 9.21 16 0 Municipal wastewater, spiked
2023-2 Al ug/l 16.62 16.00 2.00 6.60 12.06 20 1 Dricksvatten, spikat
2023-2 A2 ug/l 19.52 19.50 1.58 5.70 8.08 21 1 Potable water, spiked
2023-2 B1 ug/l 71.65 71.60 3.57 15.50 4.98 17 1 Kommunaltavloppsvatten, spikat
2023-2 B2 ug/l 70.73 70.20 3.94 15.50 5.57 17 1 Municipal wastewater, spiked
2022-2 Al ug/l 2429  24.50 3.62 14.70 14.89 17 1 Dricksvatten, spikat
2022-2 A2 ug/l 26.58 27.14 4.39 17.50 16.52 17 1 Potable water, spiked
2022-2 B1 ug/l 42.81 43.00 3.54 14.60 8.26 17 1 Kommunaltavloppsvatten, spikat
2022-2 B2 pg/l 42.48 42.60 3.07 12.50 7.24 17 1 Municipal wastewater, spiked
2021-1 Al ug/l 56.66  56.60 2.85 12.60 5.03 17 0 Dricksvatten, spikat
2021-1 A2 pg/l 53.16  53.05 2.79 10.20 5.25 16 1 Potable water, spiked
2021-1 B1 ug/l 79.07 78.71 5.87 21.35 7.43 17 0 Kommunaltavioppsvatten, spikat
2021-1 B2 ug/l 72.83 71.20 5.24 22.40 7.20 17 0 Municipal wastewater, spiked
2020-2 Al ug/l 10.15 10.40 0.84 2.60 8.22 14 1 Dricksvatten, spikat
2020-2 A2 ug/l 13.27 13.59 1.22 4.10 9.20 14 1 Potable water, spiked
2020-2 B1 ug/l 71.36 71.65 10.25 49.00 14.37 16 1 Kommunaltavloppsvatten, spikat
2020-2 B2 ug/l 73.66 74.00 8.29 34.50 11.25 15 1 Municipal wastewater, spiked
2019-2 Al ug/l 29.61 29.70 2.82 9.93 9.52 15 0 Dricksvatten, spikat
2019-2 A2 ug/l 29.09 29.30 2.94 10.19 10.10 15 0 Potable water, spiked
2019-2 B1 ug/l 102.1 102.8 7.7 29.0 7.55 16 0 Kommunaltavlioppsvatten, spikat
2019-2 B2 pg/l 100.3 101.1 8.0 29.0 8.02 16 0 Municipal wastewater, spiked
2018-2 Al pg/l 36.59  36.80 2.82 10.50 7.71 16 2 Recipient, spikad
2018-2 A2 pg/l 36.27  36.30 6.57 35.24  18.12 18 0 Recipient, spiked
2018-2 B1 pg/l 83.00 84.32 6.68 23.85 8.05 22 0 Kommunaltavlioppsvatten, spikat
2018-2 B2 ug/l 80.88 83.32 9.96 38.80 12.31 22 0 Municipal wastewater, spiked
2017-1 Al pg/l 15.25 15.40 2.24 8.05 14.66 14 0 Recipient, spikad
2017-1 A2 pg/l 17.50 18.84 3.37 11.80 19.27 14 0 Recipient, spiked
2017-1 B1 ug/l 87.61  89.15 8.82 31.60 10.07 22 0 Kommunaltavioppsvatten, spikat
2017-1 B2 ug/l 85.75 87.85 7.64 32.27 8.91 22 0 Municipal wastewater, spiked
2016-1 Al pg/l 34.82  34.30 3.62 15.70 10.40 15 1 Recipient, spikad
2016-1 A2 pg/l 28.69  27.80 4.06 15.39 14.14 15 1 Recipient, spiked
2016-1 B1 ug/l 52.33 51.50 6.17 28.00 11.79 17 1 Kommunaltavloppsvatten, spikat
2016-1 B2 ug/l 58.40 59.00 7.63 29.50 13.07 17 1 Municipal wastewater, spiked
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Zn

Del A/ Part A
Zn ug/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 42.79 42.60 2.56 8.70 5.98 17 0
Al 44.08 44.08 1.92 2.72 4.36 2
AK 40.09 40.27 1.01 2.00 2.52 3
NF 42.00 42.00 1
NI 44.65 44.24 2.05 4.90 4.60 4
NK 42.62 42.00 2.78 8.30 6.53 7
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 49.06 48.50 2.53 9.62 5.16 17 0
Al 49.84 49.84 0.64 0.90 1.28 2
AK 46.50 46.93 1.46 2.82 3.14 3
NF 47.00 47.00 1
NI 51.45 51.81 3.00 6.80 5.83 4
NK 48.86 48.50 1.94 5.90 3.96 7
Zn pg/l, Part A, Youden plot
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z-score forZn

=N W b

o

Zn

129

Del A/ Part A
Zn pg/l, Part A
Lab | Method | Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
6 NI 42.6 0.00 47.7 -0.32 15%
8 NK 44.26 0.65 50.00 0.59 30
12 NK 40.8 -0.70 46.1 -0.95
13 NK 40.8 -0.70 48.5 0.00 11%
18 NK 394 -1.25 47.2 -0.51 15%
19 NI 443 0.66 50.5 0.79 +25%
23 NI 44.18 0.62 53.11 1.82 13%
23 Al 45.44 1.11 49.39 0.35 13%
24 Al 42.72 0.05 50.29 0.71 14%
24 AK 40.270 -0.91 46.933 -0.62 16%
25 NK 43.4 0.31 49.7 0.47 12%
29 AK 41.0 -0.63 47.7 -0.32 25%
33 AK 39 -1.41 44.88 -1.43
34 NK 42 -0.23 48.5 0.00 15
39 NI 47.5 1.92 54.5 2.37 15%
39 NK 47.7 1.99 52 1.38 10%
43 NF 42 -0.23 47 -0.59 15%
X z-score Al z-score A2 Unsatisfactory = — — —- Questionable
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Zn

Del B/ PartB
Zn pg/l, PartB
Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 68.91 70.43 491 17.40 7.12 15 0
A2K 70.43 70.43 1
Al 72.53 72.00 1.64 4.13 2.26 5
AK 69.55 69.26 1.46 3.32 2.10 4
NI 70.80 70.80 1
NK 62.88 61.75 5.80 12.00 9.22 4
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 75.11 76.95 5.33 18.70 7.09 15 0
A2K 73.30 73.30 1
Al 77.99 77.00 2.61 6.90 3.35 5
AK 76.01 76.00 2.34 4.77 3.08 4
NI 80.00 80.00 1
NK 69.85 67.90 7.55 17.00 10.82 4
Zn pg/l, Part B, Youden plot
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z-score forZn

o » N W b»

Zn

Del B/ PartB

Zn pg/l, PartB
Lab | Method | Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU
6 Al 72.2 0.36 75.1 -0.35 30%
12 NK 65.2 -1.07 70.3 -1.25
13 AK 71.5 0.22 78.4 0.27 10%
18 NK 58.3 -2.47 65.5 -2.15 15
24 AK 68.726 -0.35 73.631 -0.62 16%
24 Al 71.27 0.17 76.95 0.00 13%
27 Al 72 0.32 77 0.01
30 Al 75.4 1.01 82.0 0.95 13%
32 AK 69.8 -0.13 74.4 -0.48
33 AK 68.18 -0.46 77.6 0.12
34 NK 58 -2.53 63.3 -2.56 15
35 Al 71.8 0.28 78.9 0.37
39 NI 70.8 0.08 80 0.57 15%
39 NK 70 -0.09 80.3 0.63 10%
40 A2K 70.43 0.00 73.3 -0.68 16%

X z-scoreB1l O z-scoreB2 Unsatisfactory — — — - Questionable

fa) X x X K © R 8 i
ef
__K___g ______________________________________________
5 02 8 ¥ g & 8 ° X & a2 g 8 8 3
Lab (Method)
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Analyskoder & metoder

TS

Torrsubstans (slam) / Dry solids (sludge)

Analysis codes & methods

TS-ST
Total torrsubstans vid 105 C.
SS 28113; NS 4764; EN 12880; EN 15934

TS-XX
4: Torkad vid 130 °C.

TS-ST

Total solids (the residue) at 105 C.
SS 28113; NS 4764; EN 12880; EN 15934

TS-XX
4: Dried at 130 °C.

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

2026-1 C1 % 2.485 2.480 0.028 0.110 1.12 21 1 Digested sludge

2026-1 c2 % 2.081 2.080 0.024 0.090 1.14 21 1 Rotslam

2026-1 D % 24.72 24.74 0.42 1.39 1.68 16 0 Dewatered sludge

2025-1 c1 % 2.807 2.800 0.035 0.130 1.24 27 1 Rotslam

2025-1 c2 % 2.297 2.300 0.033 0.180 1.46 27 1 Digested sludge

2024-3 c1 % 2.745 2.730 0.051 0.194 1.87 21 0 Rotslam

2024-3 c2 % 2.400 2.400 0.024 0.090 1.00 19 2 Digested sludge

2024-3 D % 23.41 23.43 0.33 1.21 1.40 18 0 Dewatered sludge

2023-1 c1 % 2.853 2.860 0.034 0.130 1.20 23 1 Rotslam

2023-1 Cc2 % 2.694 2.700 0.037 0.160 1.38 23 1 Digested sludge

2022-1 c1 % 2.758 2.760 0.054 0.210 1.95 23 1 Rotslam

2022-1 c2 % 2.967 2.970 0.051 0.240 1.73 23 1 Digested sludge

2021-2 c1 % 2.784 2.780 0.036 0.190 1.29 27 1 Rotslam

2021-2 c2 % 2.638 2.640 0.042 0.230 1.59 27 1 Digested sludge

2020-1 Cc1 % 3.058 3.041 0.052 0.238 1.70 22 0 Rotslam

2020-1 c2 % 2.971 2.960 0.061 0.240 2.06 22 0 Digested sludge

2019-1 c1 % 2.963 2.960 0.044 0.178 1.48 28 2 Rotslam

2019-1 Cc2 % 2.667 2.660 0.050 0.230 1.88 28 2 Digested sludge

2018-1 C1 % 3.143 3.150 0.051 0.210 1.61 26 1 Rotslam

2018-1 C2 % 3.049 3.050 0.033 0.105 1.09 26 1 Digested sludge

2017-2 c1 % 2.603 2.600 0.034 0.120 1.29 31 1 Rotslam

2017-2 c2 % 2.777 2.810 0.252 1.000 9.06 32 0 Digested sludge

Svenska English

Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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TS

Del C/ PartC
TS %, Part C
Sample C1
Method Mean Median Stdev Range CV% n Excl.
Total 2.485 2.480 0.028 0.110 1.12 21 1
ST 2.482 2.480 0.026 0.090 1.03 20 1
XX 2.540 2.540 1
Sample C2
Method Mean Median Stdev Range CV% n Excl.
Total 2.081 2.080 0.024 0.090 1.14 21 1
ST 2.082 2.080 0.024 0.090 1.14 20 1
XX 2.060 2.060 1
TS %, Part C, Youden plot
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z-score forTS

TS

Del C/ PartC

TS %, Part C

Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
1 ST 2.49 0.36 2.09 0.42 6
1 ST 2.46 -0.72 2.11 1.27

2 ST 25 0.72 2.1 0.85 17%
3 ST 2.50 0.72 2.09 0.42

4 XX 2.54 2.15 2.06 -0.85

6 ST 2.50 0.72 2.12 1.69 10%
7 ST 2.52 143 2.12 1.69 10%
9 ST 2.52 1.43 2.11 1.27 10
11 ST 2.46 -0.72 2.06 -0.85 19%
16 ST 2.48 0.00 2.08 0.00 13%
18 ST 2.48 0.00 2.07 -0.42 20%
21 ST 2.48 0.00 2.08 0.00

31 ST 2.48 0.00 2.05 -1.27 10%
34 ST 25 0.72 2.09 0.42 12
36 ST 2.475 -0.18 2.065 -0.63

37 ST 2.45 -1.07 2.06 -0.85

39 ST 243 -1.79 2.03 -2.11

41 ST 248 0.00 2.08 0.00 10
42 ST 2.35 -4.66 X 1.96 -5.07 X 14
44 ST 2.47 -0.36 2.07 -0.42

45 ST 2.52 1.43 2.10 0.85 5%
45 ST 2.44 -1.43 2.07 -0.42 5%

X z-scoreCl o z-scoreC2 Unsatisfactory = — — —- Questionable
______________________________________ X ]
o X 5 R
g & 8 R©
% é 8 O %

8 9 ° °
EEEEEEEEEEEEEEREEEREZEEREGEGEES
N R L T L

Lab (Method)
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TS

Del D/ Part D
TS %, Part D
Sample D1
Method Mean Median Stdev Range CV% n Excl.
Total 24.72 24.74 0.42 1.39 1.68% 16 0
ST 24.67 24.64 0.37 1.09 1.52% 15 0
XX 23.69 23.65 0.33 0.78 1.37% 4 0

TS %, Part D

Lab | Method | Samplel | z-scorel Excl. MU
1 ST 24.5 -0.58
1 ST 24.9 0.38 6
2 ST 25 0.63 17%
3 ST 25.11 0.89
4 XX 25.5 1.83
6 ST 25.16 1.01 10%
7 ST 24.64 -0.24 10%
11 ST 24.18 -1.35 19%
16 ST 2491 0.41 13%
18 ST 24.21 -1.27 2%
34 ST 25.2 1.11 12
36 ST 24.444 -0.71
39 ST 24.11 -1.51
40 ST 24.60 -0.34 20%
41 ST 24.84 0.24 10
44 ST 24.29 -1.08
X z-score Unsatisfactory ----- Questionable
4
3
R e T T e E % -
2 1 X X
= . X
& x X x X
o 0
put X X
o % X
@ -1 X
& x x X
% 2
-3
-4 T T T T T T T T T T T T T T T
& & & &5 & & 5 & & o & o & & &5 %
[e)] i [oe] < [(e) i o ~ — i [(e] ('] o (s} < <t
[2p] i i < o < < i [e0]
Lab (Method)
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TFR

Glodrest (slam) / Fixed ignition residue (sludge)

Analyskoder & metoder Analysis codes & methods

TFR-ST TFR-ST

Total substans. Glodrest efter branning i 550 C. Total fixed solids ignited at 550 C.

SS 28113; NS 4764; EN 12879; EN 15935 SS 28113; NS 4764; EN 12879; EN 15935

TFR-XX TFR-XX

4: Torkad vid 550 °C i 2h. 4: Dried at 550 °C for 2h.

Kommentar Comment

Del C Part C

Resultat fran deltagare 21 verkar vara glodforlust Results from participant 21 appear to be "loss on
istéllet for glodrest. ignition" instead of "ignition residue".

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

2026-1 Cc1 % TS 3534 3541 1.01 4.98 2.84 19 1 Digested sludge

2026-1 C2 % TS 35.12 35.23 0.78 2.90 2.21 19 1 Rétslam

2026-1 D % TS 34.81 34.72 1.15 4.83 0.03 13 0 Dewatered sludge
2025-1 Cc1 % TS 32.25 32.15 0.73 3.63 2.25 22 1 Rétslam

2025-1 c2 % TS 3270  32.40 1.05 4.18 3.22 22 1 Digested sludge
2024-3 c1 % TS 33.37 33.38 0.85 4.12 2.53 17 0 Rotslam

2024-3 c2 % TS 33.49 33.61 0.67 2.77 2.00 17 0 Digested sludge
2024-3 D % TS 32.04 32.22 0.71 2.09 2.20 13 1 Dewatered sludge
2023-1 c1 % TS 3536  35.49 0.54 2.30 1.53 20 2 Rétslam

2023-1 Cc2 % TS 35.39 35.50 0.46 1.90 1.31 21 1 Digested sludge
2022-1 Cc1 % TS 33.90 33.70 0.87 3.87 2.55 19 2 Rotslam

2022-1 c2 % TS 3420 34.10 0.91 4.30 2.68 19 2 Digested sludge
2021-2 a1 % TS 36.40  36.22 1.12 4.50 3.08 23 1 Rétslam

2021-2 C2 % TS 36.51 36.28 1.17 4.70 3.21 22 2 Digested sludge
2020-1 Cc1 % TS 36.79 36.96 0.80 3.31 2.18 19 1 Rétslam

2020-1 c2 % TS 36.90 37.00 0.87 3.84 2.37 19 1 Digested sludge
2019-1 Cc1 % TS 32.39 32.40 0.46 1.95 1.42 25 2 Rétslam

2019-1 Cc2 % TS 32.58 32.43 0.84 4.10 2.59 26 1 Digested sludge
2018-1 Cc1 % TS 36.17 36.20 0.55 2.39 1.52 22 3 Rétslam

2018-1 c2 % TS 36.11 36.30 0.58 191 1.60 22 3 Digested sludge
2017-2 a1 % TS 34.85 35.00 1.07 4.64 3.07 29 0 Rotslam

2017-2 c2 % TS 35.09 35.13 0.56 2.48 1.60 28 1 Digested sludge

Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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TFR

Del C/ PartC
TFR% TS, Part C TFRC1
10
Sample C1
Method Mean Median Stdev Range CV% n Excl. &
Total 35.34 3541 1.01 498 2.84 19 1 % ®
o 4
ST 35.48 35.46 0.82 3.58 2.31 18 1
2
XX 32.80 32.80 1
0 © ¥ N QO W O S
Do meemad
Sample C2 v "
% TS
Method Mean Median Stdev Range CV% n Excl.
Total 35.12 35.23 0.78 2.90 2.21 19 1 TER C2
ST 35.23 35.39 0.64 2.20 1.82 18 1 10 -
XX 3320 | 33.20 1 ]
7 -
g 61
3 5
o 4 4
3 ]
2 -
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o1
N N S 001N N N
T oS98 sss
% TS
TFR % TS, Part C, Youden plot
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z-score for TFR

TFR

Del C/ PartC
TFR% TS, Part C
Lab | Method | Samplel | z-scorel | Excl. || Sample2 | z-score 2 Excl. MU
1 ST 35.36 -0.05 35.96 0.94 2
2 ST 35 -0.41 35 -0.30 9%
3 ST 34.38 -1.02 34.31 -1.18
4 XX 32.8 -2.60 33.2 -2.61
6 ST 35.74 0.33 35.57 0.44 10%
9 ST 34.6 -0.81 34.6 -0.81 10
11 ST 35.27 -0.14 35.23 0.00 21%
16 ST 35.82 0.41 35.73 0.64 7%
18 ST 36.09 0.68 36.1 1.12 20%
21 ST 65.5 29.94 X 65.7 39.19 X
31 ST 353 -0.11 34.9 -0.42 15%
34 ST 355 0.09 35.8 0.73 12
36 ST 35.67 0.26 35.64 0.53
37 ST 36.09 0.68 35.8 0.73
39 ST 35.8 0.39 35.7 0.60
41 ST 37.78 2.36 34.85 -0.49 15
42 ST 3541 0.00 35.15 -0.10 26
44 ST 36.03 0.62 35.55 0.41
45 ST 34.6 -0.81 343 -1.20 4%
45 ST 34.2 -1.20 33.9 -1.71 4%
X z-scoreCl o z-scoreC2 Unsatisfactory = — — —- Questionable
L SRS
o o
~ R 9 ° R ¥ { ® X
2 8§ X © x o
x ¥ & B
____O ________________________________________________
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TFR

Del D/ Part D
TFR %TS, Part D TFRD
Sample D1 b
Method Mean Median Stdev Range CV% n Excl. 5
Total 34.81 34.72 1.15 4.83 3.31% 13 0 4
ST 34.90 34.81 1.16 4.83 3.32% 12 0 s
XX 33.80 33.80 1 0

[33, 34] (34,35] (35,36] (36,37] >37

TFR %TS, Part D

Lab | Method | Samplel | z-scorel Excl. MU
1 ST 34.72 0.00 2
2 ST 33 -1.49 9%
3 ST 34.37 -0.30
4 XX 33.8 -0.80
6 ST 37.83 2.70 10%
11 ST 35.19 041 21%
16 ST 33.87 -0.74 7%
18 ST 35.19 041 20%
34 ST 34.9 0.16 12
36 ST 35.69 0.84
39 ST 34.6 -0.10
40 ST 35.04 0.28 20%
41 ST 34.34 -0.33 15
X z-score Unsatisfactory ----- Questionable
4
3 X
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o
El X
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v X X X
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PHS

pH (slam) / pH (sludge)

Analyskoder & metoder

Analysis codes & methods

PHS-20
Elektrometrisk bestdmning vid 20 C.
SS-EN ISO 10523:2012

PHS-25
Elektrometrisk bestdmning vid 25 C.
SS-EN ISO 10523:2012

PHS-K

Kontinuerlig elektrometrisk métning med temperaturkom-
pensering.

SS-ENISO 10523:2012

PHS-R
Elektrometrisk bestimning vid rumstemperatur.
SS-ENISO 10523:2012

PHS-S
Elektrometrisk bestdmning i en 1:5 (volym) suspension.
SS-EN ISO 10390:2022

PHS-XX
45: Suspension med omrdring.

PHS-20
Electrometric measurement at 20 C.
SS-EN ISO 10523:2012

PHS-25
Electrometric measurement at 25 C.
SS-EN ISO 10523:2012

PHS-K

Continuous electrometric measurement with temperature
compensation.

SS-ENISO 10523:2012

PHS-R
Electrometric measurement at room temperature.
SS-EN ISO 10523:2012

PHS-S
Electrometric measurement in a 1:5 (volume) suspension.
SS-EN ISO 10390:2022

PHS-XX
45: Suspension with stirring.

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

2026-1 C1 pH 7.812 7.778 0.131 0.390 1.68 16 0 Digested sludge
2026-1 c2 pH 7.979 7.940 0.149 0.550 1.86 16 0 Rotslam

2025-1 C1 pH 7.655 7.650 0.147 0.610 1.93 21 0 Rotslam

2025-1 c2 pH 7.730 7.705 0.127 0.490 1.65 21 0 Digested sludge
2024-3 Cc1 pH 7.649 7.590 0.212 0.840 2.77 15 0 Rotslam

2024-3 Cc2 pH 7.686 7.660 0.171 0.690 2.22 15 0 Digested sludge
2024-3 D pH 7.70 7.65 0.39 1.00 5.11 6 0 Dewatered sludge
2023-1 c1 pH 7.661 7.640 0.127 0.440 1.66 15 0 Rotslam

2023-1 c2 pH 7.678 7.650 0.095 0.340 1.24 15 0 Digested sludge
2022-1 C1 pH 7.638 7.610 0.097 0.290 1.27 15 0 Rotslam

2022-1 c2 pH 7.642 7.640 0.116 0.410 1.52 15 0 Digested sludge
2021-2 Cc1 pH 7.697 7.645 0.175 0.670 2.27 18 0 Rotslam

2021-2 c2 pH 7.683 7.620 0.176 0.610 2.29 18 0 Digested sludge
2020-1 Cc1 pH 7.673 7.640 0.163 0.650 2.12 16 1 Rotslam

2020-1 c2 pH 7.754 7.755 0.124 0.510 1.60 16 1 Digested sludge
2019-1 C1 pH 7.543 7.500 0.177 0.730 2.34 20 0 Rotslam

2019-1 c2 pH 7.548 7.500 0.141 0.550 1.87 20 0 Digested sludge
2018-1 C1 pH 7.526 7.497 0.141 0.630 1.88 20 0 Rotslam

2018-1 c2 pH 7.534 7.495 0.170 0.840 2.26 20 0 Digested sludge
2017-2 C1 pH 7.574 7.560 0.147 0.660 1.94 21 0 Rotslam

2017-2 c2 pH 7.562 7.520 0.157 0.700 2.08 21 0 Digested sludge
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PHS

Del C/ PartC
PHS pH, Part C oS C1
Sample C1 .
Method Mean Median Stdev Range CV% n Excl. 4
Total 7.812 7.778 0.131 0.390 1.68 16 0 § 3
o
20 7.930 7.930 1 2
25 7.748 7.720 0.150 0.390 1.93 5 ! I I. I
0
7.814 7.788 0.094 0.200 1.20 4 RN L S
7832 | 7870 | 0149 | 0328 1.90 4 Pttt T
s 7.740 | 7.740 1 PH
XX 8.000 8.000 1 PHS C2
Sample C2
Method Mean Median Stdev Range CV% n Excl. e3
Total 7.979 7.940 0.149 0.550 1.86 16 0 S2
20 8.130 8.130 1
25 7.916 7.850 0.219 0.550 2.77 5 B
7.945 7.940 0.050 0.120 0.63 4 ; RS % e
R 8.029 8.010 0.116 0.277 1.45 4 pH
7.910 7.910 1
XX 8.150 8.150 1
PHS pH, Part C, Youden plot
8.4 .
8.3 ' o
8.2 - : o
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z-score for PHS

PHS

Del C/ PartC
PHS pH, Part C
Lab | Method || Samplel | z-scorel | Excl. || Sample2 | z-score2 Excl. MU
R 7.93 1.16 8.03 0.61
R 7.81 0.25 7.99 0.34 0,2
25 7.72 -0.44 7.86 -0.54 0,4pH-enheter
R 7.63 -1.12 7.91 -0.20 0,6
11 25 7.67 -0.82 7.75 -1.28 9%
16 K 7.745 -0.25 7.89 -0.34 0,4
18 25 7.74 -0.29 7.82 -0.81 0,2 enheter
21 K 7.74 -0.29 7.93 -0.07
23 R 7.958 1.37 8.187 1.66 0,2
31 S 7.74 -0.29 7.91 -0.20 0,3enheter
34 20 7.93 1.16 8.13 1.28 0,2
37 25 7.61 -1.27 7.85 -0.61
39 K 7.94 1.24 8.01 0.47
41 25 8 1.69 8.3 2.42 0,5
44 K 7.83 0.40 7.95 0.07
45 XX 8 1.69 8.15 141 0,4
X z-scoreCl o z-scoreC2 Unsatisfactory — — — - Questionable
4
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ALKS

Alkalinitet (slam) / Alkalinity (sludge)

Analyskoder & metoder

Analysis codes & methods

ALKS-N4

Total alkalinitet: slutpunkt pH 4.5. Titrimetrisk bestimning
med indikator.

SS-EN ISO 9963-1; Standard Methods 2320 B

ALKS-N5

Karbonatalkalinitet: slutpunkt pH 5.4. Titrimetrisk bestdm-
ning med indikator.

SS-EN ISO 9963-2

ALKS-P4

Total alkalinitet: slutpunkt pH 4.5. Titrimetrisk bestimning.
Potentiometriskt slutpunktsbestdmning med pH-meter eller
liknande.

SS-EN ISO 9963-1; Standard Methods 2320 B

ALKS-P5

Karbonatalkalinitet: slutpunkt pH 5.4. Titrimetrisk bestdm-
ning. Potentiometriskt slutpunktsbestimning med pH-meter
eller liknande.

SS-EN ISO 9963-2

ALKS-V4

Total alkalinitet: slutpunkt pH 4. Titrimetrisk bestimning
efter filtrering. Potentiometriskt slutpunktsbestdmning med
pH-meter eller liknande.

VAV P54

ALKS-V5

Karbonatalkalinitet: slutpunkt pH 5.75. Titrimetrisk bestam-
ning efter filtrering. Potentiometriskt slutpunktsbestimning
med pH-meter eller liknande.

VAV P54

ALKS-XX

21: (1) Som ALKS-V5 men centrifugerat.
(2) Som ALKS-V4 men centrifugerat.

Resultat enligt slutpunkt / Results by endpoint

ALKS-N4

Total alkalinity: endpoint pH 4.5. Titrimetric determination
with indicator.

SS-EN ISO 9963-1; Standard Methods 2320 B

ALKS-N5S

Carbonate alkalinity: endpoint pH 5.4. Titrimetric determi-
nation with indicator.

SS-EN ISO 9963-2

ALKS-P4

Total alkalinity: endpoint pH 4.5. Titrimetric determination.
Potentiometric endpoint determination with pH-meter or
equivalent.

SS-EN ISO 9963-1; Standard Methods 2320 B

ALKS-P5

Carbonate alkalinity: endpoint pH 5.4. Titrimetric determi-
nation. Potentiometric endpoint determination with pH-
meter or equivalent.

SS-EN ISO 9963-2

ALKS-V4

Total alkalinity: endpoint pH 4. Titrimetric determination
after filtration. Potentiometric endpoint determination with
pH-meter or equivalent.

VAV P54

ALKS-V5S

Carbonate alkalinity: endpoint pH 5.75. Titrimetric determi-
nation after filtration. Potentiometric endpoint determination
with pH-meter or equivalent.

VAV P54

ALKS-XX
21: (1) Like ALKS-VS5 but centrifuged.
(2) Like ALKS-V4 but centrifuged.
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ALKS

Kommentarer

Comments

Ingen signifikant skillnad finns mellan karbonat och
total alkalinitet.

C1: Welch t-test, t = 1.248, p = 0.2253

C2: Welch t-test, t = 1.281, p=0.2141
Utvarderingen utgér fran de samlade resultaten.
Separata statistiska berékningar och Youdendiagram
for karbonat och total alkalinitet har tagits med i slut-
rapporten som referens.

Observera att resultaten fran deltagare 27 {or total
alkalinitet &r uteslutna i den samlade statistiken men
inte i den uppdelade.

Andring frin preliminiirrapporten

Deltagare 3 informerar att deras analyskoder ALKS-
V4 och ALKS-VS5 forvixlades. Analyskoderna har
korrigerats vilket ger sma éndringar i statistiken for
metoderna.

Deltagare 18 informerar att deras spadningsfaktor
missades.

No significant difference was found between car-
bonate and total alkalinity.

Cl: Welch's t-test, t = 1.248, p = 0.2253

C2: Welch's t-test, t = 1.281, p = 0.2141

The evaluation is performed on the combined results.
Separate statistical calculations and Youden plots for
carbonate and total alkalinity are included in the final
report for reference.

Please note that the results of participant 27 for total
alkalinity are outliers in the combined statistics, but
not in the separate statistics.

Change from the preliminary report

Participant 3 informs that their analysis codes ALKS-
V4 och ALKS-V5 were switched. The analysis codes
have been corrected, which gives small changes in the
method statistics.

Participant 18 informs that their dilution factor was
overlooked.

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

2026-1 c1 mmol/l  118.5 111.8 18.1 67.3 15.25 22 3 Digested sludge

2026-1 c2 mmol/l  115.2 108.6 17.1 59.1 14.83 22 3 Rotslam

2025-1 c1 mmol/l  100.9 97.5 14.2 53.0 14.10 21 2 Rotslam

2025-1 c2 mmol/l  96.69 93.80 14.25 54.40 14.73 21 2 Digested sludge

2024-3 c1 mmol/l  108.8 101.9 17.0 57.6 15.67 12 9 Rotslam

2024-3 C2 mmol/l 1129 113.0 18.2 60.5 16.11 12 9 Digested sludge

2023-1 C1 mmol/l  106.2 104.2 13.6 58.0 12.79 18 0 Rotslam

2023-1 c2 mmol/l  105.9 104.0 13.4 58.7 12.62 18 0 Digested sludge

2022-1 C1(t) mmol/l 119.0 124.0 14.0 33.8 11.74 9 0 Rotslam

2022-1 C2(t) mmol/l 114.0 119.9 14.5 35.7 12.75 9 0 Digested sludge

2022-1 C1(k) mmol/l 102.4 97.6 10.3 30.9 10.02 10 0 Rotslam

2022-1 C2 (k) mmol/l 98.06 96.13 7.42 20.60 7.57 10 0 Digested sludge

2021-2 c1 mmol/l 104.8 102.8 13.8 55.0 13.15 20 5 Rotslam

2021-2 C2 mmol/l 100.6 97.3 12.9 45.8 12.85 20 5 Digested sludge

2020-1 C1 mmol/l  118.0 113.5 12.1 47.7 10.28 21 1 Rotslam

2020-1 C2 mmol/l 115.6 111.4 12.6 50.5 10.90 21 1 Digested sludge

2019-1 c1 mmol/l  105.6 100.9 12.9 45.2 12.22 22 0 Rotslam

2019-1 c2 mmol/l  96.93 93.20 11.29 43.33 11.65 22 0 Digested sludge

2018-1 c1 mmol/l  127.2 121.8 13.8 52.9 10.88 25 0 Rotslam

2018-1 c2 mmol/l 118.8 113.3 12.4 42.7 10.42 25 0 Digested sludge

2017-2 c1 mmol/l  108.2 102.8 14.6 49.0 13.45 20 1 Rotslam

2017-2 c2 mmol/l  115.0 108.8 15.9 50.9 13.80 20 1 Digested sludge

Svenska English

Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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ALKS4 mmol/I, Part C

ALKS

DelC/PartC

Total alkalinitet / Total alkalinity

Sample C1
Method Mean Median Stdev Range CV% n Excl.
Total 1335 134.2 23.7 82.0 17.74 11 1
N4 112.0 112.0 1
P4 118.1 110.0 14.0 24.2 11.83 3 1
V4 146.7 140.4 23.9 70.8 16.32 6
XX 121.8 121.8 1
Sample C2
Method Mean Median Stdev Range CV% n Excl.
Total 129.4 131.2 21.5 73.6 16.60 11 1
N4 108.0 108.0 1
P4 114.7 107.0 14.3 25.2 12.44 3 1
V4 141.9 137.6 20.4 62.1 14.41 6
XX 120.2 120.2 1
ALKS4 mmol/l, Part C, Youden plot
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Sample C2

ALKS
DelC/PartC

Karbonat alkalinitet / Carbonate alkalinity

ALKS5 mmol/I, Part C

Sample C1
Method Mean Median Stdev Range CV% n Excl.
Total 111.0 107.5 17.9 67.3 16.11 12 1
N5 107.5 107.5 2.2 3.1 2.04 2
P5 105.1 101.9 14.2 33.4 13.47 4 1
V5 121.0 111.6 21.5 52.6 17.81 5
XX 91.3 91.3 1
Sample C2
Method Mean Median Stdev Range CV% n Excl.
Total 107.5 105.0 15.7 59.1 14.62 12 1
N5 105.0 105.0 1.4 2.0 1.35 2
P5 102.0 98.8 14.4 34.0 14.10 4 1
V5 116.3 109.1 17.9 44.3 15.38 5
XX 90.3 90.3 1
ALKS5 mmol/l, Part C, Youden plot
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ALKS

Del C/ PartC
ALKS mmol/I, Part C
Sample C1
Method Mean Median Stdev Range CV% n Excl.
Total 1185 111.8 18.1 67.3 15.25 22 3
N4 112.0 112.0 1
N5 107.5 107.5 2.2 3.1 2.04 2
P4 118.1 110.0 14.0 24.2 11.83 3 1
P5 105.1 101.9 14.2 334 13.47 4 1
V4 137.6 139.6 9.9 26.8 7.21 5 1
V5 121.0 111.6 21.5 52.6 17.81 5
XX 106.6 106.6 216 30.5 20.24 2
Sample C2
Method Mean Median Stdev Range CV% n Excl.
Total 115.2 108.6 17.1 59.1 14.83 22 3
N4 108.0 108.0 1
N5 105.0 105.0 1.4 2.0 1.35 2
P4 114.7 107.0 143 25.2 12.44 3 1
P5 102.0 98.8 14.4 34.0 14.10 4 1
v4 1343 137.1 9.8 25.5 7.29 5 1
V5 116.3 109.1 17.9 443 15.38 5
XX 105.3 105.3 21.1 29.9 20.09 2
ALKS mmol/l, PartC, Youden plot
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z-score for ALKS

ALKS

Del C/ PartC

ALKS mmol/I, Part C

Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
3 V5 111.56 -0.01 109.1 0.03

3 V4 139.63 1.54 136.03 1.61

6 P5 125.0 0.73 122.2 0.80

6 P4 134.2 1.24 131.2 133

9 V4 138 1.45 138 1.72

9 V5 106 -0.32 103 -0.32

11 N5 105.9 -0.33 104 -0.27 11%
14 V5 109.8 -0.11 106.9 -0.10

14 V4 1411 1.62 137.1 1.67

16 N5 109 -0.15 106 -0.15

16 N4 112 0.01 108 -0.03

18 P4 2.24 -6.06 2.16 -6.23 10%
18 P5 2.02 -6.07 1.98 -6.24 10%
21 XX(1) 91.3 -1.13 90.3 -1.07

21 121.8 0.55 120.2 0.68

22 V5 119 0.40 115 0.38 10
22 V4 148 2.00 143 2.02 10
23 P4 110 -0.10 106 -0.15

34 P5 91.6 -1.12 88.2 -1.19 25
37 V5 158.6 2.59 147.28 2.27

37 V4 192.03 444 X 179.55 4.16 X

39 P5 102.7 -0.50 99.7 -0.52

44 V4 121.2 0.52 117.46 0.52

45 P4 110 -0.10 107 -0.09 15%
45 P5 101 -0.60 97.9 -0.62 15%

X z-scoreCl o z-scoreC2 Unsatisfactory — — — - Questionable
| o g O___
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NH4S

Ammoniumkvave (slam) / Ammonium nitrogen (sludge)

Analyskoder & metoder

Analysis codes & methods

NH4S-CUV
Kyvettest. Metod enligt tillverkaren, bl.a Hach LCK-
metoder.

NH4S-DC

Filtrerat. Diskret analysator. Nitroprussid och dikloroiso-
cyanurat reagens. Bla farg producerad. Absorbans méts vid
660 nm.

ISO 15923-1 Annex B

NH4S-NC

Ofiltrerat. Diskret analysator. Nitroprussid och dikloroiso-
cyanurat reagens. Bla farg producerad. Absorbans méts vid
660 nm.

ISO 15923-1 Annex B

NH4S-NTD
Ofiltrerat. Titrimetrisk bestdmning efter destillation.
ISO 5664

NH4S-XX
4: EPA 153-C Rev 0. Centrifugerat och filtrerat med 1,6 pm
filter innan analys.
31: Std Methods 2017, utg 23, 4500-NH3 B/C
45: Jonselektiv elektrod.

Kommentarer

NH4S-CUV
Cuvette test according to manufacturer, e.g. Hach LCK
methods.

NH4S-DC

Filtered. Discrete analyzer. Nitroprusside and dichloroisocy-
anurate reagents. Blue colour produced. Absorbance at 660
nm.

ISO 15923-1 Annex B

NH4S-NC

Unfiltered. Discrete analyzer. Nitroprusside and dichloroiso-
cyanurate reagents. Blue colour produced. Absorbance at
660 nm.

ISO 15923-1 Annex B

NH4S-NTD
Unfiltered. Titrimetric determination after distillation.
ISO 5664

NH4S-XX
4: EPA 153-C Rev 0. Centrifuged and filtered with 1.6 um
filter before analysis.
31: Std Methods 2017, ed 23, 4500-NH3 B/C
45: Ton selective electrode.

Comments

Deltagare 16 informerar att deras spaddningsfaktor
(100) missades. Resultaten &r uteslutna och paverkar
inte utvirderingen. Deras korrekta resultat hade varit
underként for C1 och godként for C2.

Deltagare 34 informerar att deras resultat rapporterades
pa torrviktsbasis (mg/kg TS). Resultaten ar uteslutna
och paverkar inte utvédrderingen. Deras korrekta resultat
(C1 1354,51 mg/kg; C2 1329,90 mg/kg) hade varit
godkénda.

Deltagare 39 informerar att deras spaddningsfaktor
missades. Resultaten &r uteslutna och paverkar inte
utvirderingen. Deras korrekta resultat (C1 1446 mg/kg;
C2 1389 mg/kg) hade varit godkénda.
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Participant 16 informs that their dilution factor (100)
was overlooked. The results are outliers and do not
affect the evaluation. Their correct results would have
been unacceptable for C1 and acceptable for C2.

Participant 34 informs that their results were reported
on dry-weight basis (mg/kg DW). The results are
outliers and do not affect the evaluation. Their correct
results (C1 1354.51 mg/kg; C2 1329.90 mg/kg) would
have been acceptable.

Participant 39 informs that their dilution factor was
overlooked. The results are outliers and do not affect
the evaluation. Their correct results (C1 1446 mg/kg;
C2 1389 mg/kg) would have been acceptable.



Denna och tidigare provningsjamférelser / Current and previous proficiency tests

NH4N (Slam) / NH4N (Sludge)

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix

2026-1 C1 mg/kg 1515 1496 83 227 5.45 8 3 Digested sludge

2026-1 Cc2 mg/kg 1458 1445 82 221 5.62 8 3 Rotslam

2025-1 C1 mg/kg 1375 1368 109 352 7.89 10 1 Rotslam

2025-1 c2 mg/kg 1322 1305 75 243 5.68 10 1 Digested sludge

2024-3 c1 mg/kg 1384 1413 128 422 9.22 10 1 Rotslam

2024-3 c2 mg/kg 1367 1374 120 391 8.78 10 1 Digested sludge

2023-1 c1 mg/kg 1422 1402 112 378 7.87 11 0 Rotslam

2023-1 c2 mg/kg 1400 1395 136 492 9.68 11 0 Digested sludge

2022-1 C1 mg/kg 1316 1330 119 345 9.06 9 1 Rotslam

2022-1 c2 mg/kg 1292 1290 161 497 12.43 9 1 Digested sludge

2021-2 c1 mg/kg 1357 1320 135 570 9.98 13 0 Rotslam

2021-2 c2 mg/kg 1273 1295 88 300 6.88 13 0 Digested sludge

2020-1 c1 mg/kg 1459 1488 65 198 4.48 11 0 Rotslam

2020-1 Cc2 mg/kg 1485 1508 84 313 5.64 11 0 Digested sludge

2019-1 C1 mg/kg 1322 1400 137 350 10.40 7 0 Rotslam

2019-1 Cc2 mg/kg 1253 1260 69 200 5.50 7 0 Digested sludge

Svenska English

Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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NH4S

Del C/ PartC
NH4S mg/kg, Part C
Sample C1
Method Mean Median Stdev Range CV% n Excl.
Total 1515 1496 83 227 5.45 8 3
CuVv 1470 1470 1
DC 1421 1421 27 39 1.92 2
NC 2
NTD 1559 1559 98 138 6.26 2
XX 1564 1580 57 111 3.65 3
Sample C2
Method Mean Median Stdev Range CV% n Excl.
Total 1458 1445 82 221 5.62 8 3
Cuv 1390 1390 1
DC 1398 1398 73 104 5.26 2
NC 2
NTD 1504 1504 90 127 5.97 2
XX 1489 1530 86 156 5.75 3
NH4S mg/kg, Part C, Youden plot
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z-score for NH4S

NH4S

Del C/ PartC
NH4S mg/kg, Part C
Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
4 XX 1501 0.07 1391 -0.66
9 DC 1440 -0.67 1450 0.06 20
16 DC 17.8 -17.89 X 15.4 -17.45 X 19%
18 NTD 1490 -0.07 1440 -0.06 20%
21 Cuv 1470 -0.31 1390 -0.67
31 XX 1580 1.02 1530 1.04 15%
34 NC 54180 637.67 X 63632 758.87
39 NC 241 -15.18 X 232 -14.80 X
44 DC 1401.38 -1.14 1346.1 -1.21
45 NTD 1628 1.60 1567 1.49 30%
45 XX 1612 1.41 1547 1.24 30%
x z-scoreCl o z-scoreC2 Unsatisfactory = — — —- Questionable
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NTS

Totalkvave (slam) / Total nitrogen (sludge)

Analyskoder & metoder

Analysis codes & methods

NTS-CUV
Kyvettest. Metod enligt tillverkaren, bl.a Hach LCK-
metoder. Ange produkt.

NTS-KT

Syrauppslutning, destillation och titrimetrisk bestdmning
enligt Kjeldahl.

SS-EN 16169; SS-EN 13342

NTS-TK

Totalhalten bundet kvdve (TNb). Oxidation till kviveoxider
genom katalytisk forbrénning. Kemiluminiscens detektion.
SS-EN ISO 20236:2021

Kommentar

NTS-CUV
Cuvette test according to manufacturer, e.g. Hach LCK
methods. Specify product.

NTS-KT

Acid digestion, destillation and titrimetric determination
according to Kjeldahl.

SS-EN 16169; SS-EN 13342

NTS-TK

Bound nitrogen (TNb). Oxidation to nitrogen oxides by
catalytic combustion. Chemiluminescence detection.
SS-EN ISO 20236:2021

Comment

Andring frin preliminiirrapporten

Resultaten visar en bimodalfordelning med grupper som
skiljer med ca 1000 mg/kg. For att undersoka vi bad
deltagarna om ytterligare information om deras metoder.
Vi fick svar fran 5 av 7 deltagare. Med hénsyn till
korrigeringen fran deltagare 39 (se kommentar nedan)
aterstar endast resultat fran kyvettmetoderna i den
lagre resultatgruppen. Deltagare 21 uppger att LCK 138
kyvetter anvédndes och att proverna centrifugerades. Vi
fick ingen aterkoppling fran deltagare 41. Mgjliga
forklaringar till de ldgre resultaten for kyvettmetoderna
ar uteslutning av partikelfasen genom centrifugering/
filtrering och ofullstdndig uppslutning av det organiska
materialet. Resultaten for kyvettmetoderna liknar
resultaten for ammoniumkvive.

Uppdaterade statistiska berdkningar har gjorts dar
kyvettmetoder har uteslutits och korrigerade resultat
fran deltagare 34 och 39 inkluderats. Resultaten fran
deltagare 34 och 39 betecknas fortfarande som under-
kénda i provningsjamforelsen pa grund av deras
rapporteringsfel.

Deltagare 34 informerar att deras resultat rapporterades
pa torrviktsbasis (mg/kg TS). Resultaten dr uteslutna
och paverkar inte utvirderingen. Deras korrekta resultat
(C1 2220,52 mg/kg; C2 2153,88 mg/kg) hade varit
godkénda.

Deltagare 39 informerar att de missade spadnings-
faktorn for ammoniumkvéve vilket paverkade deras
berékning av totalkvéve. Proverna torkades innan
analys. Ammoniumkvédve avgar i torkningsprocessen
som kompenseras genom en separat analys. Resultaten
stryks fran utvdrderingen. Deras korrekta resultat
(C1 2603 mg/kg; C2 2371 mg/kg) hade varit godkénda.

153

Change from the preliminary report

The results show a bi-modal distribution with the groups
differing by approximately 1000 mg/kg. To investigate,
participants were requested to send further information
about their methods. Of the 7 participants, 5 responded.
Taking into consideration the correction from participant
39 (se comment below), only the results from cuvette
methods remain in the lower result group. Participant 21
reports that they used LCK 138 cuvettes and centrifuged
the samples. No feedback was received from participant
41. Possible explanations for the lower results from the
cuvette methods are exclusion of the particle phase by
centrifugation/filtration or incomplete digestion of the
organic material. The results for the cuvette methods
are comparable to results for ammonium nitrogen.
Updated statistical calculations have been performed
excluding the results from cuvette methods and including
corrected results from participants 34 and 39. Due to
their reporting errors, the results of participants 34 and
39 are still considered unacceptable for the purpose of
this proficiency test.

Participant 34 informs that their results were reported
on dry-weight basis (mg/kg DW). The results are
outliers and do not affect the evaluation. Their correct
results (C1 2220.52 mg/kg; C2 2153.88 mg/kg) would
have been acceptable.

Participant 39 informs that they overlooked the dilution
factor for ammonium nitrogen which affected their
total nitrogen calculations. The samples were dried
prior to analysis. The ammonium nitrogen lost in the
drying step, is compensated for by a separate analysis.
The results are excluded from the evaluation. Their
correct results (C1 2603 mg/kg; C2 2371 mg/kg)
would have been acceptable.



NTS

Lab Extra information fran deltagarna om sina metoder
Var metod ar forst uppslutning for omvandling av det organiskt bundna kvavet till NH-N och sedan
bestamning av NH4-N genom titrering. | slam likstéller vi Kjeldalhl med totalkvave eftersom NO2-N
18 |[och NO3-N ar forsumbart. Vi har darfor inte gjort nagon berdkning.
Vi anvdnder ocksa metoden NTS-TK f6r vatten och har forsokt med slam genom att spada ut det till ett
vatten men den uppslutningsmetoden ar inte tillracklig for slam med sa mycket organiskt material.
21 |Centrifugerat. Totalkvave i mg/l. LCK138.
31 |[Kjeldahl-kvave. K2504 CuSO4 TiO2-katalyst, dvs férvantas inte fa med nitrat och nitrit.
34 |[Rapporteradei enheten mg/kg TS.
Vi mater totalkvdve genom férbranning (Dumas metod), men da vi inte har validerat metoden for
39 |[flytande prov sa torkar vi forsti 105°C. | denna process avgar ammoniumkvave och darfér mater vi
ammoniumkvave ocksa och kompenserar med detta resultat till resultatet for Tot-N.
41 |CUV. Inget extra info.
Eftersom nedbrutet slam bildas under anaeroba forhallanden bortser vi fran nitrat- och
nitritinnehallet och totalt kjeldahl-kvdve motsvarar totalt kvdve. Totalt kvave i pannan inkluderar
= dven ammoniumkvave. Vi tolkade detta som att det skulle rapporteras som mg TN/kg, dvs. inte
korrigeras for vatteninnehallet.

Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-1 C1 mgkg 2564 2603 198 486 7.73 5 (2) Roétslam
2026-1 C2 mg/kg 2366 2371 128 316 541 5 (2) Digested sludge
2025-1 C1 mg/kg 2891 2855 180 540 6.24 6 2 Rdétslam
2025-1 C2 mg/kg 2525 2533 184 567 7.28 6 2 Digested sludge
2024-3 C1 mgkg 2706 2765 194 440 7.18 4 2 Rotslam
2024-3 C2 mgkg 2514 2575 156 339 6.22 4 2  Digested sludge
2024-3 D mg/kg 14100 3 2  Dewatered sludge
2023-1 C1 mgkg 2731 2790 254 850 9.32 7 0 Rétslam
2023-1 C2 mg/kg 2587 2600 186 549 7.18 7 0 Digested sludge
2022-1 C1 mgkg 2642 2633 93 265 3.54 6 0 Rétslam
2022-1 C2 mg/kg 2724 2765 255 710 9.36 6 0 Digested sludge
2021-2 C1 mg/kg 2531 2590 181 550 7.13 8 0 Rotslam
2021-2 C2 mg/kg 2405 2453 119 293 4.96 8 0 Digested sludge
Svenska English
Mean | medelvérde average concentration
Stdev | standardavvikelse standard deviation
CV% variationskoefficient coefficient of variation
n antal som ingar i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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NTS
DelC/PartC

Felrapporterade resultat har korrigerats och kyvettmetoder excluderats for statistiska berakningar.
Erroreous results have been corrected and cuvette methods excluded for statistical calculations.

NTS mg/kg, Part C

Sample C1

Method Mean Median Stdev Range CV% n Excl.
Total 2564 2603 198 486 7.73 5 (2)
KT 2666 2690 58 107 2.16 3

TK 2412 2412 270 382 11.21 2

Cuv 1551 1551 16 22 1.00 2 (2)
Sample C2

Method Mean Median Stdev Range CV% n Excl.
Total 2366 2371 128 316 541 5 (2)
KT 2435 2464 56 100 2.30 3

TK 2262 2262 154 217 6.79 2

Cuv 1562 1562 69 97 4.39 2 (2)

Resultat fér statistiska berdkningar / Results for the statistical caluculations

Lab | Method || Sample1 | Sample 2
18 KT 2600 2370
31 KT 2690 2470
34 TK 2220.52 2153.88
39 TK 2603 2371
45 KT 2707 2464

NTS_x mg/kg, Part C, Youden plot
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z-score for NTS_x

NTS
DelC/PartC

NTS mg/kg, Part C

Lab | Method || Sample1 | z-score1l | Excl. | Sample2 | z-score 2 | Excl. MU
18 KT 2600 -0.02 2370 -0.01 15%
21 Cuv 1562 -5.25 * 1513 -6.71 *

31 KT 2690 0.44 2470 0.77 15%
34 TK 88800 43492 * 103100 787.43 * 36
39 TK 1403 -6.05 * 1211 -9.07 *

41 Cuv 1540 -5.36 * 1610 -5.95 * 25
45 KT 2707 0.52 2464 0.73 20%

* Resultaten fran deltagare 21 och 41 exkluderades fran de statistiska berdkningarna, och
resultaten fran deltagare 34 och 39 korrigerades endast for de statistiska berdkningarna.
Utvarderingen (z-scores) utgar fran de rapporterade vardena.

* The results from participants 21 and 41 were excluded from the statistical calculations, and
the results from participants 34 and 39 were corrected only for the statistical calculations.
The evaluation (z-scores) are based on the reported values.

156

x z-scoreCl o z-scoreC2 Unsatisfactory — — — Questionable
2 Q
%
E = 3 € € € z
> O O — I
15 = = — ™ < ]
~ <
Lab (Method)




Referenser / References

1. SS-EN ISO/IEC 17043:2023.
Conformity assessment — General requirements for the competence of proficiency testing providers.
Bedomning av overensstimmelse — Allmdnna krav for kompetensprévning (av laboratorium,).

2. ISO 13528:2022.
Statistical methods for use in proficiency testing by interlaboratory comparison.

3. Thompson, M., Ellison, S. L. R. and Wood, R.
The International Harmonized Protocol for the proficiency testing of analytical chemistry laboratories
(IUPAC Technical report). Pure Appl. Chem., Vol. 78, No. 1, pp. 145-196, 2006.

4. Hovind, H., Magnusson, B., Krysell, M., Lund, U. and Mékinen, 1.
Internal Quality Control — Handbook for Chemical Laboratories.
Nordtest Technical Report 569, ed. 5.1, 2018.

5. Youden, W.J. and Steiner, E.H.

Statistical Manual of the AOAC.
Association of Official Analytical Chemists, Washington, 1975.

157



Statistisk bearbetning och diagram

Grundlaggande definitioner

Antal, n, | Antal viarden
_ __ XX
Mean, x | Medelvirde X=—
.,
. Det mittersta virdet vid udda antal virden. Medelvirdet av de tva mittersta vid jamnt
Median -
antal vérden.
p—
X
Stdev, s | Standardavvikelse — | Ny
~‘.l n,—1
Range | Variationsbredd. Skillnaden mellan det hdgsta och ldgsta virdet i ett material.
. . 100 % s
CV% Variationskoefficienten CVY, = _

Uteslutningskriterier

Fore de statistiska berdkningarna utesluts ”mindre 4n” virden och extrema virden (mindre &n median/5 eller storre dn
median*5) som kan forrycka statistiken. Dar berdkningar kraver parvisa resultat, t. ex. Youdendiagrammen, utesluts
dven resultat ddr endast ett prov i provparet angivits. Efter den manuella uteslutningen berdknas medelvirdet (Mean,
X). Resultatpar med ndgot eller bdda virdena utanfor X + 50% utesluts. Ett nytt medelvdrde samt standardavvikelsen
(Stdev, s) berdknas pa aterstdende viarden. Resultatpar med négot eller bada virdena utanfor x + 3s utesluts.

Statistiska berakningar
Efter uteslutningar berdknas medelvérde, median, standardavvikelse, variationsbredd och variationskoefficient. Dessa
berédkningar gors dels for hela materialet tillsammans, dels for varje ingdende metod (metodgrupp).

Histogram (frekvensdiagram)

Histogram visar antalet fall i ett intervall som en stapel dir hojden av stapeln &r proportionell mot antalet. Histogram visar
om materialets fordelning: om det finns flera olika grupperade virden (flera toppar” i diagrammet) och om materialet
dr normalfordelat, alternativt symmetriskt eller asymmetriskt fordelat.

Youdendiagram

Youdentekniken bygger pé provpar dir samma laborant analyserar bada prover med samma metod. Resultaten fran de
bada proverna avsitts som en punkt i ett koordinatsystem. Vi anvénder median for samtliga rapporterade resultat som
det ”sanna virdet” for respektive prov. Medianlinjer for prov 1 respektive prov 2 laggs in i diagrammet.

Eftersom de systematiska felen vanligen dominerar och dessa paverkar de bada analyserna lika mycket sa fordelar sig
resultaten vanligtvis langs en 45° linje genom skérningspunkten. Denna linje 4r inlagd i diagrammet. Om slumpfelen
dominerar fordelar sig resultaten slumpmaéssigt 6ver diagrammet. Denna uppdelning av felen gor att mitfelens olika
komponenter kan uppskattas. Avstandet fran punkten vinkelratt mot 45° linjen &r ett matt pa slumpfelets storlek och
avstandet langs linjen till det ”sanna” vérdet dr ett matt pa det systematiska felets storlek. Det totala felet = slumpfel +
systematiskt fel.

Berdkningar som endast kommenteras i texten

Statistiskt signifikanta skillnader i medelvirde for metoder med 5 eller fler resultat testas med ett traditionellt t-test
(Welch’s t-test, assuming unequal variances, 95% signifikansniva). I relevanta fall kan metoder grupperas och grupperna
testas mot varandra for signifikanta skillnader i medelvérde.

Vi har tidigare haft med kommentarer om skevhet och spetsighet (kurtosis) som en indikation av eventuella avvikelser
fran normalfordelning. Berdkningarna dr beroende pa antal ingdende védrden och kréver en bit 6ver 100 virden for att
vara stabila. Antalet virden i vara provningsjdmforelser dr ddrmed for fa for att ge en relevant berdkning och vi tar inte
lingre med dessa som kommentarer. Anda undersdks betydelsen av eventuella avvikelser frdn normalfordelning for
medelvirdesberdkningen med ett antal statistiska tester. I fall dér en skev fordelning har signifikant péverkan pa
medelvirdesberdkningen utfors en alternativ medelvardesberdkning enligt Huber vilket kommenteras i texten.
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Berdkning av z-scores

Z-scores 4r ett matt pa ett métresultats relativa avvikelse fran det nominella (“sanna”) véirdet som tillater jimforelser
mellan olika matriser och koncentrationer. Den generella formeln for att berdkna z-score é&r:

x—H
o

=

dér x ar uppmaitt resultat, ¢ det nominella virdet och o standardavvikelsen.

ACES provningsjamforelser anvénder sig oftast av provvatten med okdnd sammanséattning och det finns inga direktiv
angdende tillaten spridning. I sddana fall anvénds vanligtvis s.k. konsensusvarden (Thompson et al., 2006) vilket innebér
att skattningen av det nominella vérdet och standardavvikelsen baseras pa deltagarnas resultat. Vara statistiska rutiner
dr under utveckling och i denna rapport har z-scores berdknats med medianen av rapporterade provsvar som det sanna
vérdet istéllet for medelvardet som dr mindre robust. Standardavvikelsen som spridningsmétt kommer ocksa att ses
over. Misstankta utliggare har forst uteslutits frén berékningarna for att skattningarna av dessa ska bli sa representativa
som mojligt. Berdkning av z-score gors enligt formeln:

x—M
g

2=

dér x ar uppmiitt resultat, M ar medianen och sir standardavvikelsen. Medianen och standardavvikelsen som anvénts
for att berdkna z-scores redovisas i sammanfattningstabellen. Medianen och standardavvikelsen for samtliga metoder
(Total) anvints om det inte stir annat.

Deltagarnas z-scores presenteras for varje parameter och matris for sig i tabeller och figurer. Varje deltagares z-scores
for samtliga parametrar och matriser sammanfattas i en figur.

Erhallet z-score kan tolkas enligt foljande riktlinjer:
|z| <2 Analysresultatet &r utan anmérkning
2 <|z| £ 3 En varning — orsaken behdver kanske ses over
|z| > 3 Resultatet ar otillfredsstillande — orsaken bor utredas

Om en parameter har fa resultat eller om mitresultatens fordelning avviker kraftigt fran normalférdelningen bor z-
scores tolkas med forsiktighet dé uteslutning av extrema virden och skattningar av medelvarde och standardavvikelse
ar mindre sdkra under sddana forhéllanden.

Kriterier for berdakning av z-scores
For parametrar med minst sex godkénda resultat berdknas z-score om proverna beddms vara homogena och stabila
m.a.p. den aktuella parametern.

For parametrar med fyra eller fem godkénda resultat berdknas z-score om CV% (standardavvikelse/medelvérde) ar
mindre 4n 10% och det finns hogst ett outlier. Mindre-én varden och uppenbara rapporteringsmissar réknas inte som
outliers. Inga z-scores berdknas for parametrar som inte uppfyller villkoren. For dessa presenteras endast deltagarnas
resultat samt, beroende pa antal resultat och spridning, eventuellt &ven grundlédggande statistik och Youdendiagram
utan konfidensintervall.

A B C D E F G

1 |Parameter Sample Median Stdev My result  z-score with function
Berdkning av z-scores med Excel 2 ond e
4 |pH Al 7.720 0.134 7.65 -0.52 -0.52
Overfor medianer (Median) och standardavvikelser (Stdev) 5 [pH A2 7758 | el | 265 -0.88 -0.88
a . . . & |NH4N Al 1123 16.2 145 2.02 2.02
fran rapporten till egna kolumner i ett excelblad och mata in 7 |NHan A2 10 156 140 L7 17
motsvarande métdata fran ditt lab. Anvand formeln for z-score 8 TN Al 70 | 2 400 012 012
. . . 9 NO23N A2 391.0 25.9 400 0.35 0.35
enligt ovan, alternativt excelfunktionen STANDARDISERA. 10|Ntot m w0 3 ue 07 073
I l t holl tllfr d tll d lt tf ll l 11 |Ntot A2 1070 102 1125 0.54 0.54
exemplet erhdlls tillfredsstillande resultat for alla analyser i T e T ae T ime o o
utom for ammoniumkvéve som hamnar strax Gver varnings- 13 [prot A2 5560 531 594 072 072
. . . 14 |Si Al 3351 256 3320 -0.12 -0.12
gransen. Labbet bor undersoka. 15lsi o 2120 3 30 000 000
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Statistical calculations and diagrams

Basic definitions

Antal, n, | Number of values

_ X
Mean, x | Average of the values x= o
X

Median | The middle value. If the number of values is even, the mean of the two middle values.

2
Stdev, s | Standard deviation _ ||:i__r
_\l n,—1
Range | The difference between the highest and lowest values.
CV% Coefficient of variation CV% = %

Exclusion criteria

Less-than values and extreme values distorting the statistical calculations (less than median/5 and greater than median*5)
are excluded prior to statistical analysis. For calculations requiring data pairs, e.g. Youden diagrams, it is necessary to
exclude results where only one sample of the sample pair has been reported. After manual exclusion the mean value
is calculated, and pairs where either or both results exceed X = 50% are excluded. The remaining values are used to
calculate a new mean value and the standard deviation. Pairs with either or both values exceeding X + 3s are excluded.

Statistical calculations

After data exclusion the descriptive statistics are calculated: the mean value, median, standard deviation, range and
coefficient of variation, for the whole material and separately for each analytical method.

Histogram

A histogram is a bar graph of the frequency distribution where the number of cases in a interval is proportional to the
height of the bar. It shows if there are groups of values, if the material is normally distributed, or symmetrically or
asymmetrically distributed.

Youden diagram

Youden diagrams are based on the results of a sample pair (sample 1 and sample 2), both analyzed using the same
method and by a single analyst. The results of both samples are plotted in a coordinate system. The median values are
represented by straight lines perpendicular to the axes.

The total error is usually dominated by systematic error. Since this type of error affects both analyses equally the results
are generally distributed along the 45° line through the intersection which is drawn in the diagram. If random error
were to dominate the results would be scattered randomly over the diagram. The separate contributions of systematic
and random error can be evaluated. The distance from the data point to the 45° line is a measurement of the degree of
random error and the distance along the line to the "true" value is a measurement of the systematic error.

Calculations commented on in the text

Statistically significant differences in the mean values for different analytical methods are tested by a traditional t-test
(Welch’s test, assuming unequal variances, 95% significance level) for methods with 5 or more results. In relevant
cases, methods may be grouped together and the groups tested against each other for significant differences in the
mean value.

We have previously commented on significant deviations from normal distribution from calculations of skewness and
kurtosis. These calculations are dependent on sample size and require a bit over 100 values for stabile results. The
number of values in our proficiency tests is therefore insufficient for a relevant estimate and we no longer include
these comments. We still perform a number of tests to study the significance of deviations from normal distribution on
the calculation of the mean value. If a skew distribution significantly affects the calculation of the mean, an alternative
mean according to Huber is calculated and commented in the text.
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Calculation of z-scores

The z-score is a measurement of the relative deviation from the assigned value and thus independent of concentration
and matrix. The general formula for calculating the z-score is:

r—u
o

=z =

where x is the participant’s laboratory measurement, u the assigned or "true" value, and o the standard deviation.

ACES proficiency tests often use samples with unknown composition and there are no target criteria for the standard
deviation. Under such circumstances consensus values are typically used (Thompson et al., 2006), which means that
the assigned values and standard deviations are based on the participants’ results. We are in the process of modifying
our statistical routines and in this report the z-scores are calculated from the median, instead of the mean which is
less robust. We are also evaluating the use of the standard deviation as the distribution measurement. Obvious errors
and outliers are eliminated before the calculations so that the values will be as accurate as possible. Calculation of the
z-scores is according to the formula:

x—M
g

2=

where x is the participant’s result, M the sample median and s the sample standard deviation. The median and the
standard deviation used for calculating the z-scores are provided in a summary table. Unless stated otherwise, the median
and standard deviation for all methods (Total) is used.

The z-scores are presented in tables and figures for each parameter and matrix. The report contains a figure which
summarizes all the z-scores for each participant.

Evaluation of z-scores is according to the following scale:
|z| <2 Satisfactory
2 <z| £ 3 Questionable
|z|>3  Unsatisfactory

Please note that z-scores are less useful when there are few participants or the results clearly deviate from normal
distribution because the estimates of the assigned value and standard deviation then will be uncertain.

Criteria for the calculation of z-scores
For parameters with at least six acceptable results, z-scores are calculated if the samples are homogenous and stabile
with respect to that parameter.

For parameters with four or five acceptable results, and no more than one outlier, z-scores are calculated if the CV%
(standard deviation/mean) is less than 10%. Less-than values and obvious clerical errors are not counted as outliers.

No z-scores are calculated for parameters that do not fulfil the above conditions. Only the results of the participants are
presented. Basic statistics and the Youden plot (without the confidence interval) may be included depending on the
number of participants and the distribution.

A B C D E F G
: . 1 |Parameter Sample Median Stdev My result  z-score with function

caICUIatlon Of z-scores USIng Excel 2 |kond Al 74.00 0.90 74.0 :(EZVCZ}/DZ :STAN[!AR[!IZE(EZ;CZ;[!Z)
3 |kond A2 75.42 0.98 75.4 -0.02 -0.02

Transfer median values (Median) and standard deviations < ::: ~ R TR T iy iy
(Stdev) for each parameter from the report into excel. Enter the & [NHan AL 13 162 145 202 202
7 |NH4N A2 113.0 15.6 140 1.73 1.73

measurements ﬁom your laboratory. Use the above formula or & Inosan M e 00 o o
the Excel function STANDARDIZE to calculate the z-scores. o |No2:n A2 BLO | 258 400 0.35 035
. . 10 |Ntot Al 1080 113 1162 0.73 0.73

In the example the results are satisfactory except for ammonium 13y o 1070 e, 12 054 054
nitrogen sample A1 which is “questionable”. The lab should 2 Pot AL | 5265 | 464 | 498 061 061
. . . 13 |PtDt A2 55.60 5.31 59.4 0.72 0.72
investigate if there are any trends. 1alsi A st 356 12 12

15 |Si A2 3420 213 3420 0.00 0.00
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Deltagare / Participants

Boliden Mineral AB, Ronnskar
932 81 Skelleftehamn, Sweden

Enkopings kommun, Vatten- och avloppsverksamheten

745 80 Enkdping, Sweden

Gallivare kommun, Kavahedens reningsverk

982 35 Gillivare, Sweden

Granges Finspang AB
612 81 Finspang, Sweden

Holmen Paper AB Braviken
601 88 Norrkoping, Sweden

Kappalaverket
181 03 Lidingd, Sweden

Kemira Kemi AB
251 09 Helsingborg, Sweden

Labora AS
8006 Bodg, Norway

LMI AB
251 07 Helsingborg, Sweden

Mjélby kommun
595 80 Mjoélby, Sweden

NIVA
0579 Oslo, Norway

Nodra AB Borgs vattenverk
601 02 Norrkoping, Sweden

Orebro kommun, Reningsverket Skeback
701 35 Orebro, Sweden

SGS Analytics Sweden AB, Linkdping
581 10 Linkoping, Sweden

SLU, Inst. for vatten och miljo
750 07 Uppsala, Sweden

Sérmland Vatten och Avfall AB
641 93 Katrineholm, Sweden

Stockholms universitet, ACES
106 91 Stockholm, Sweden

Tekniska verken i Linképing AB (Publ)
581 15 Linkdping, Sweden

Uppsala Vatten och Avfall AB
751 44 Uppsala, Sweden

VA-Lab Simsholmen, Jonkopings kommun
553 03 Jonkoping, Sweden

Borregaard AS
1701 Sarpsborg, Norway

Eskilstuna Strangnas Energi och Miljo AB
635 13 Eskilstuna, Sweden

Goteborgs stad, Kretslopp och vatten
424 23 Angered, Sweden

Gryaab AB
402 74 Goteborg, Sweden

Intertek West Lab AS
4056 Tananger, Norway

Karlskrona kommuns vattenlab
371 62 Lyckeby, Sweden

Kubikenborg Aluminium AB
851 76 Sundsvall, Sweden

Laboratorium Goviken
831 52 Ostersund, Sweden

Mittsverige Vatten & Avfall AB
851 03 Sundsvall, Sweden

Motala kommun, Karlshult reningsverk
591 86 Motala, Sweden

Njudung Energi Vetlanda AB
574 22 Vetlanda, Sweden

Nykoépings kommun
611 83 Nykoping, Sweden

Outokumpu Stainless AB / Avesta Works
774 22 Avesta, Sweden

Sjobo vattenverk
501 17 Boras, Sweden

Sodra Cell Varo
432 86 Varobacka, Sweden

SSAB EMEA AB Oxeldsund
613 80 Oxeldsund, Sweden

Syvab
147 92 Grodinge, Sweden

TosLab AS
9010 Tromsg, Norway

VA SYD Bulltoftalaboratoriet
201 21 Malmd, Sweden

Vastervik Miljo & Energi AB
593 21 Vastervik, Sweden
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Deltagare, forts. / Participants, cont.

Vastvatten, Skansverket Vaxjo kommun, Avloppsverket Sundet
451 50 Uddevalla, Sweden 355 93 Vaxjo, Sweden

Veas Selvkost AS Veolia Water Technologies

3470 Slemmestad, Norway 226 47 Lund, Sweden

Vimmerby Energi och Miljé AB Westinghouse Electric Sweden AB
598 40 Vimmerby, Sweden 721 36 Vasteras, Sweden
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