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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 174 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, 7 maj 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 174 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, May 7, 2026

ACES, The Department of Environmental Science
Stockholm University



Inledning

ACES 2026-2 behandlar resultat fran kemiska analyser (del A) och suspenderat material (del B) i ett kommunalt
avloppsvatten.

Proverna séndes frin ACES méndagen den 9 mars 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: Kommunalt avloppsvatten, utgiende, spikat for BOD med D(+)-Glukos och L-Glutaminsyra
Del B: Kommunalt avloppsvatten, utgaende, spikat med bentonit

Stickprov togs vid tre tillfillen under upptappning av prover pa flaska. Stickproverna har analyserats av ett ackrediterat
laboratorium. De sista stickproverna for A1 och A2 har férhgjda resultat for CODCr jamf6rt med de andra stickproverna
vilket ger en spridning pa 13% respektive 21%. Det analyserande laboratoriet hittar ingen forklaring till de forhojda
resultaten men uppger att analysens métosékerhet dr 26%. Spridningen for deltagarnas CODCr resultat var normal for
matrisen och haltomradet. Stickprovsanalyserna for de 6vriga parametrarna indikerar ingen tidsberoende trend. Vi
bedomer att provarnas homogenitet &r tillfredsstéillande.

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 ofullstédndigt 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 moénster. 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 64 anméilda laboratorier deltog i omgéngen genom att rapportera resultat for en eller flera parametrar, av
dessa deltog 45 laboratorier i bada delarna. Antalet deltagande laboratorier dr 62 i del A (62 anmaélda) och 47 i del B
(47 anmalda).

Andringar fran preliminirrapporten

Det finns inga dndringar i utvirderingen fran preliminérrapporten.



Kommentarer pa resultaten

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

Del/

Kommentar
Prov

Analyt

Analyser av det tredje stickprovsparet for del A (bada Al och A2) gav resultat som var ca 20% hogre
an de tva Ovriga stickprovsparen. Varken vi eller laboratoriet som utforde analyserna har hittat
nagon forklaring. Var underskning visar att det inte ror sig om ett problem med provvattnets
CODCr A homogenitet. Utifran deltagarnas resultat ser allt ut som vanligt. Ett problem med stabiliteten
verkar osannolikt men kan inte heller uteslutas. Tre deltagare har underkanda resultat -- en
med resultat som &r ca 3x hégre dn medianen och tva som anviande Hg-fria kyvetter (se nasta
kommentar).

Det ar kant att Hg-fria kyvetter (analyskod NCF) ofta ger hégre méatvarden. Deltagare 8 och 58 har
CODCr A rapporterat resultat for Hg-fria kyvetter vilket ar for fa for en separat utvardering. Resultaten ar
outliers bland de med Hg i reagenset men ska inte betraktas som underkanda.

Resultat for uppslutningsmetoder har signifikant hogre medelvarden an forbranningsmetoder.
Al: Welch t-test, t = 3.314, p = 0.00187

TOC A A2: Welch t-test, t = 3.423, p = 0.00135

Resultat och utvardering for uppslutning och férbranning ar presenterade separat, foljt av de
samlade resultaten.

Total alkalinitet har signifikant hogre medelvarden an karbonat alkalinitet.

Al: Welch t-test, t = 2.985, p = 0.00761

Alk A | A2: Welch t-test, t = 2.275, p = 0.0326

Resultat och utvardering for total och karbonat alkalinitet ar presenterade separat, foljt av de
samlade resultaten.

Resultat fran deltagare 49 tyder pa ett enhetsfel (umol/l i stillet fér mmol/l). Korrekt rapporterade

Alk A resultat hade varit godkanda.

SFR B Deltagare 51 och 59 misstdanks ha rapporterat glodforlust i stallet glodrest.

English summary

Samples and analyses
ACES 2026-2 is a proficiency test for chemical analysis (part A) and solids (part B) in municipal wastewater. Part A

was spiked for BOD with D(+)-Glucose and L-Glutamic acid. Part B was spiked with bentonite. The samples were
dispatched on March 9, 2026.

Each part consists of a sample pair with the same origin but mixed in separate tanks. Homogeneity is checked by the
analysis of three control samples from each tank. The analyses are performed by an accredited laboratory. The third
control sample pair had elevated values for CODCr giving a variation of 13% and 21%. The analysing laboratory has
no explanation for the values, but informs that the method uncertainty is 26%. The variation for the participants’ results
is normal for the matrix and concentration range. As the results were acceptable for all other tested parameters, we
judge that the samples are homogeneous.

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 64 registered labs participated in the round, with 45 participating in both parts. The number of participating
laboratories is 62 in part A and 47 in part B.

Changes from the preliminary report
The are no changes in the evaluation.




English summary, cont.

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

Analyses of the third control sample pair for part A (both Al and A2) gave results that were
about 20% higher than the other two control sample pairs. Neither we nor the laboratory
that performed the analyses could find an explanation. Our studies show that it is not an issue
CODCr A with the homogeneity of the sample. The participants' results are as can be expected. An issue
with the stability is unlikely but cannot be ruled out. Three participants have unacceptable
results -- one with results about 3x higher than the median and two that used Hg-free
cuvettes (see next comment).

It is well-known that Hg-free cuvettes (analysis code NCF) often give higher measurements.
Participants 8 and 58 have reported results for Hg-free cuvettes. This is too few for a separate
evaluation. The results are outliers among those with Hg in the reagent, but should not be
considered unacceptable.

CODCr A

Results for digestion methods have significantly higher means that combustion methods.
Al: Welch t-test, t = 3.314, p = 0.00187

TOC A A2: Welch t-test, t = 3.423, p = 0.00135

Results and evaluation for digestion and combustion are presented separately, followed by
the collected results.

Total alkalinity has significantly higher means that carbonate alkalinity.

Al: Welch t-test, t = 2.985, p = 0.00761

Alk A A2: Welch t-test, t = 2.275, p = 0.0326

Results and evaluation for total and carbonate alkalinity are presented separately, followed
by the collected results.

Results from participant 49 suggest a unit error (umol/l instead of mmol/l). Correctly reported

Alk A results would have been acceptable.

SFR B It is suspected that participants 51 and 59 reported loss on ignition instead of ignition residue.




Sammanfattningstabell / Summary table

Parameter Sample| Unit | Mean [Median| Stdev | Range | CV% | n | Excl. |[Matrix
BOD?7
Al mg/I 5.242 | 5.180 | 0.542 | 2.900 | 10.35| 29 1 |Kommunalt avloppsvatten
A2 mg/I 5.323 5.300 0.551 2.300 | 10.36 | 28 2 [Municipal wastewater
CcoDCr
Al mg/l | 36.11 | 36.00 | 3.85 | 17.80 [10.65| 23 Kommunalt avloppsvatten
A2 mg/l | 36.97 | 3730 | 4.08 | 18.40 [11.04| 23 Municipal wastewater
CODMn
Al mg/I 9.921 | 10.140 | 1.436 3.780 | 14.47 1 |Kommunalt avloppsvatten
A2 mg/I 10.05 10.35 1.17 3.14 11.66 1 [Municipal wastewater
TOC
Al mg/I 12.28 | 12.37 | 1.19 599 | 9.72 | 50 0 |Kommunaltavloppsvatten
A2 mg/l | 12.63 | 12.83 | 1.13 495 | 896 | 50 0 |Municipal wastewater
forbranning| Al mg/l | 11.85 | 11.70 | 1.05 416 | 8.82 | 33 1 |Kommunalt avloppsvatten
combustion | A2 mg/l | 1233 | 12.20 | 1.17 495 | 948 | 34 0 |Municipal wastewater
uppslutning| Al mg/l | 12.93 | 12.90 | 0.79 357 [ 6.11 | 16 0 |Kommunaltavloppsvatten
digestion| A2 mg/l | 13.26 | 13.20 | 0.74 291 [ 558 | 16 0 |Municipal wastewater
DOC
Al mg/I 10.44 | 10.06 0.99 2.92 9.44 | 12 0 |Kommunaltavloppsvatten
A2 mg/I 10.97 10.63 1.05 3.31 9.56 12 Municipal wastewater
Kond
konduktivitet Al mS/m | 69.43 | 69.40 | 0.86 3.80 1.24 | 36 1 |Kommunaltavloppsvatten
conductivity A2 mS/m | 70.94 [ 71.20 | 0.81 2.90 1.14 | 36 1 [Municipal wastewater
pH
Al pH 6.894 6.880 0.116 0.590 1.68 53 2 |[Kommunalt avloppsvatten
A2 pH 6.943 | 6.940 | 0.120 | 0.730 | 1.72 | 53 2 |Municipal wastewater
Alk
alkalinitet Al |mmol/l| 2.649 | 2.670 | 0.188 | 0.978 | 7.10 | 23 2 |Kommunalt avloppsvatten
alkalinity A2 mmol/I| 2.691 | 2.721 | 0.176 | 0.870 | 6.54 | 23 2 [Municipal wastewater
total[ Al [mmol/I| 2.785 | 2.760 | 0.140 | 0.418 | 5.02 0 |Kommunaltavloppsvatten
total| A2 |mmol/l| 2.777 | 2.760 | 0.101 | 0.290 | 3.62 0 |Municipal wastewater
karbonat| A1 [mmol/I| 2.545 | 2.653 | 0.252 | 0.953 | 9.91 | 17 1 |[Kommunaltavloppsvatten
carbonate | A2 [mmol/l| 2.610 | 2.720 | 0.260 | 0.947 | 9.97 | 17 1 [Municipal wastewater
STR
susp material B1 mg/l | 20.94 | 2095 | 1.90 | 10.60 | 9.07 | 46 2 |Kommunalt avloppsvatten
suspended solids B2 mg/l | 20.75 | 20.95 | 1.73 9.60 | 8.36 | 46 2 [Municipal wastewater
SFR
glodrest B1 mg/l | 16.62 | 16.78 | 1.37 430 | 8.25 | 12 4 |[Kommunalt avloppsvatten
fixed solids B2 mg/| 16.68 | 17.15 1.70 5.70 [10.22| 12 4 [Municipal wastewater




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).
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BOD7

Biokemisk syreférbrukning / Biochemical Oxygen Demand

Analyskoder & metoder

Analysis codes & methods

BOD7-NAE

Elektrokemisk bestimning med nitrifikationshdmmare
(ATU).

ISO 5815-1; ISO 5814

BOD7-NAO

Optiskt bestimning med nitrifikationshdmmare (ATU).

ISO 5815-1; ISO 17289

BOD7-NAE

Electrochemical determination with nitrification inhibitor
(ATU).

1SO 5815-1; ISO 5814

BOD7-NAO
Optic determination with nitrification inhibitor (ATU).
ISO 5815-1; ISO 17289



BOD7
Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-2 Al mg/I 5.242 5180 0.542  2.900 10.35 29 1 Kommunaltavlioppsvatten
2026-2 A2 mg/I 5.323 5300 0.551 2.300 10.36 28 2 Municipal wastewater
2025-4 Al mg/I 10.36 10.51 1.11 3.57 10.69 8 0 Skogsindustriellt avioppsvatten
2025-4 A2 mg/I 11.64 11.86 1.15 2.95 9.86 8 0 Paperindustry wastewater
2025-3 Al mg/I 6.016 5.950 0.548 2.350 9.10 34 0 Kommunaltavioppsvatten
2025-3 A2 mg/I 6.343 6.320 0.508 2.315 8.00 34 0 Municipal wastewater
2025-2 B1 mg/I 1.271 1.350 0.362 1.000 28.49 8 3 Sjovatten
2025-2 B2 mg/I 1.141 1.100 0.332 1.000 29.06 9 2 lLake water
2024-5 Al mg/| 8.598 8.510 1.043 4.300 12.14 30 1 Kommunaltavloppsvatten
2024-5 A2 mg/| 9.864 9.680 1.377 6.210 13.96 30 1 Municipal wastewater
2024-5 B1 mg/| 2.131 2.140 0.106 0.283 4.99 7 1 Skogsindustriellt avloppsvatten
2024-5 B2 mg/| 2.025 1.920 0.451 1.420 22.27 7 1 Paperindustry wastewater
2024-3 Al mg/I 2.864 2.955 0.535 1.950 18.69 10 0 Eutrof recipient
2024-3 A2 mg/I 2.987 2.930 0.211 0.700 7.06 9 1 Eutrophicrecipient
2023-5 Al mg/I 5.163 5.140 0.478 2.110 9.26 28 3 Kommunaltavlioppsvatten
2023-5 A2 mg/I 5.186 5.380 0.531 2.100 10.24 29 2 Municipal wastewater
2023-5 B1 mg/I 4.424  4.300 0.555 1.550 12.55 6 1 Skogsindustrielltavloppsvatten
2023-5 B2 mg/I 4.706 4.850 0.500 1.166 10.63 6 1 Paperindustry wastewater
2023-3 Al mg/I 1.739 1.550 0.399 1.200 22.92 11 3 Eutrof recipient
2023-3 A2 mg/I 1.604 1.630 0.362 1.130 22.58 13 1 Eutrophicrecipient
2022-5 Al mg/I 6.774  6.950 1.126  5.700 16.62 28 1 Kommunaltavloppsvatten
2022-5 A2 mg/I 6.795 6.950 1.144 6.200 16.84 28 1 Municipal wastewater
2022-5 B1 mg/| 4.961 4.800 0.451 1.390 9.08 7 0 Skogsindustriellt avioppsvatten
2022-5 B2 mg/| 4.973 4.730 0.448 1.240 9.01 7 0 Paperindustry wastewater
2022-3 Al mg/I 3.380 3490 0.663 2.210 19.61 9 1 Eutrof recipient
2022-3 A2 mg/| 3.554 3.695 0.688 2.470 19.35 10 0 Eutrophicrecipient
2021-5 Al mg/| 10.48 10.70 1.26 6.18 12.00 28 2 Kommunaltavloppsvatten
2021-5 A2 mg/| 10.72 11.00 1.21 4.68 11.32 27 4 Municipal wastewater
2021-5 B1 mg/I 17.51 17.84 2.75 7.25 15.72 6 1 Skogsindustrielltavloppsvatten
2021-5 B2 mg/I 17.28 17.69 2.52 6.90 14.56 6 1 Paperindustry wastewater
2021-3 Al mg/I 2120 2.094 0426 1580 20.11 15 1 Eutrof recipient
2021-3 A2 mg/I 2159 2.020 0.478 1.650 22.13 15 1 Eutrophicrecipient
2020-5 Al mg/I 3.998 4.080 0.730 2.910 18.27 31 0 Kommunaltavloppsvatten
2020-5 A2 mg/I 3.706 3.715 0.600 2.360 16.19 28 3 Municipal wastewater
2020-5 B1 mg/I 6.533 6.850 1.351 3.910 20.67 6 0 Skogsindustriellt avioppsvatten
2020-5 B2 mg/I 6.183 6.510 1.434 4.200 23.20 6 0 Paperindustry wastewater
2020-3 Al mg/I 1.338 1.305 0.281 1.020 21.01 10 1 Eutrof recipient
2020-3 A2 mg/I 1.317 1.255 0.303 1.000 23.00 10 1 Eutrophicrecipient
2019-5 Al mg/| 6.141 6.430 1.064 4.340 17.33 34 2 Kommunaltavloppsvatten
2019-5 A2 mg/| 5.989 6.240 1.105 4.610 18.45 33 3  Municipal wastewater
2019-5 B1 mg/| 6.600 6.900 1.332 4.200 20.19 9 0 Skogsindustriellt avioppsvatten
2019-5 B2 mg/| 7.153 7.440 0.803 2.310 11.22 9 0 Paperindustry wastewater
2019-3 Al mg/| 2.616 2.420 0.600 1.930 22.95 11 3  Eutrof recipient
2019-3 A2 mg/| 2.628 2.580 0.594 2.100 22.60 12 2 Eutrophicrecipient
Svenska English

Mean | medelvirde average concentration

Stdev | standardavvikelse standard deviation

CV% | variationskoefficient coefficient of variation

Excl.

antal som ingdr i statistiken

antal uteslutna ur statistiken

number included in the statistics

number of exluded values

10




BOD7 mg/I, Part A

Sample Al

BOD7
Del A/ PartA

BOD7 A1

Method

Mean

Median Stdev Range CV% n Excl. 10

Total

5.242

5.180 0.542 2.900 10.35 29 1

NAE

5.312

Count

5.180 0.525 1.900 9.87 13

NAO

5.185

5.235 0.567 2.500 10.93 16 1

Sample A2

ORNWRUIOINWO

Method

Mean

Median Stdev Range CV% n Excl.

Total

5.323

5.300 0.551 2.300 10.36 28 2 BOD7 A2

NAE

5.326

5.300 0.540 2.100 10.13 13 10

NAO
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5.330 0.580 2.060 10.90 15 2 .
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BOD7

Del A/ PartA
BOD7 mg/I, Part A

Lab | Method | Sample 1 z-score 1 Excl. Sample 2 z-score 2 Excl. MU
14 NAE 4.85 -0.61 5.26 -0.07 19%
16 NAO 5.3 0.22 5.7 0.73 31%
17 NAE 5.65 0.87 5.08 -0.40

18 NAE 4.5 -1.25 4.2 -2.00 30%
21 NAO 5.35 0.31 5.72 0.76

22 NAE 4.9 -0.52 5.2 -0.18 30%
23 NAE 5.68 0.92 5.48 0.33 20%
26 NAO 4.6 -1.07 6.0 1.27 15%
27 NAO 5.7 0.96 5.7 0.73 20 %
28 NAE 4.772 -0.75 5.038 -0.48 20%
31 NAO 4923 -0.47 4910 -0.71 20%
34 NAO 5.75 1.05 5.98 1.23

35 NAO 5.17 -0.02 4.56 -1.34 20%
36 NAO 5.0 -0.33 5.0 -0.54 30%
37 NAO 5.4 041 #N/A X 30%
39 NAE 5.15 -0.06 5.44 0.25 20%
41 NAE 5.4 0.41 5.3 0.00 25%
43 NAE 5.9 1.33 6.3 1.81 22 %
44 NAO 3.5 -3.10 2.6 (<3.0) -4.90 X 30%
48 NAO 5.1 -0.15 4.9 -0.73 20%
49 NAO 5.6 0.77 5.5 0.36 37%
50 NAE 6.4 2.25 6.2 1.63 22%
51 NAO 5.30 0.22 5.25 -0.09 20

52 NAO 5.17 -0.02 5.33 0.05 25%
54 NAE 5.60 0.77 5.60 0.54 19%
56 NAO 6.00 1.51 6.06 1.38 30

60 NAE 5.08 -0.18 5.30 0.00 24%
62 NAO 3.0 -4.02 X 4.0 -2.36 45

63 NAO 5.1 -0.15 5.2 -0.18

64 NAE 5.18 0.00 4.84 -0.83 0.2

12
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CODCr

Kemisk syreforbrukning, dikromat /
Chemical Oxygen Demand, dichromate

Kommentar

Comment

Analyser av det tredje stickprovsparet for del A (bada Al
och A2) gav resultat som var ca 20% hdgre dn de tva ovriga
stickprovsparen. Varken vi eller laboratoriet som utférde
analyserna har hittat ndgon forklaring. Vér undersokning
visar att det inte ror sig om ett problem med provvattnets
homogenitet. Utifran deltagarnas resultat ser allt ut som
vanligt. Ett problem med stabiliteten verkar osannolikt
men kan inte heller uteslutas. Tre deltagare har underkénda
resultat -- en med resultat som &r ca 3x hogre 4n medianen
och tva som anvédnde Hg-fria kyvetter (se ndsta kommentar).

Det ér ként att Hg-fria kyvetter (analyskod NCF) ofta ger
hogre mitvérden. Deltagare 8 och 58 har rapporterat resultat
for Hg-fria kyvetter vilket &r for fa for en separat utvérdering.
Resultaten ér outliers bland de med Hg i reagenset men ska
inte betraktas som underkénda.

Analyskoder & metoder

Analyses of the third control sample pair for part A (both Al
and A2) gave results that were about 20% higher than the
other two control sample pairs. Neither we nor the laboratory
that performed the analyses could find an explanation. Our
studies show that it is not an issue with the homogeneity of
the sample. The participants' results are as can be expected.
An issue with the stability is unlikely but cannot be ruled
out. Three participants have unacceptable results -- one with
results about 3x higher than the median and two that used
Hg-free cuvettes (see next comment).

It is well-known that Hg-free cuvettes (analysis code NCF)
often give higher measurements. Participants 8 and 58
have reported results for Hg-free cuvettes. This is too few
for a separate evaluation. The results are outliers among
those with Hg in the reagent, but should not be considered
unacceptable.

Analysis codes & methods

CODCR-BER

Beraknad fran TOC.

34: TOC metod SS-EN ISO 20236, faktor 2,4
41: Faktor 3,5

CODCR-DC
Filtrerat. Kyvett. Hg i reagenset.
47: Filter MGA: 1,6 um filter

CODCR-NC

Ofiltrerat. Kyvett. Hg i reagenset.
6: LCK114

8: LCK114

18: LCK 114/814

23: LCK114

29: APC114

35: Hach

44: Hach APC314

59: LCI400

60: Hach-Lange

61: Hach Lange LCK114
64: LCK114 metod LCK814

CODCR-NCF
Ofiltrerat. Hg-fri kyvett.
8: LCK214

58: LCK214
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CODCR-BER

Calculated from TOC.

34: TOC method SS-EN ISO 20236, factor 2.4
41: Factor 3.5

CODCR-DC
Filtered. Cuvette test. Hg in reagent.
47: Filter MGA: 1.6 pum filter

CODCR-NC

Unfiltered. Cuvette test. Hg in reagent.
6: LCK114

8: LCK114

18: LCK 114/814

23: LCK114

29: APC114

35: Hach

44: Hach APC314

59: LCI400

60: Hach-Lange

61: Hach Lange LCK114

64: LCK114 method LCK814

CODCR-NCF

Unfiltered. Mercury-free cuvette test.
8: LCK214

58: LCK214



CODCr

Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-2 Al mg/I 36.11 36.00 3.85 17.80 10.65 23 3 Kommunaltavioppsvatten
2026-2 A2 mg/I 36.97 37.30 4.08 18.40 11.04 23 3  Municipal wastewater
2025-4 Al mg/I 289.1  289.0 10.2 44.0 3.54 14 1 Skogsindustriellt avloppsvatten
2025-4 A2 mg/I 308.8 307.0 10.4 47.0 3.36 15 0 Paperindustry wastewater
2025-3 Al mg/I 39.03 38.80 5.91 23.30 15.13 29 1 Kommunaltavloppsvatten
2025-3 A2 mg/I 41.81 41.00 7.06 28.70 16.89 28 2 Municipal wastewater
2024-5 Al mg/| 57.67 59.40 7.22 37.20 12.52 29 2 Kommunaltavlioppsvatten
2024-5 A2 mg/I 64.00 65.50 7.47 39.40 11.67 29 2 Municipal wastewater
2024-5 B1 mg/| 117.8 119.9 5.2 16.0 4.39 16 1 Skogsindustriellt avioppsvatten
2024-5 B2 mg/| 1234 126.0 4.6 14.0 3.76 16 1 Paperindustry wastewater
2023-5 Al mg/I 42,76  42.30 3.63 15.68 8.48 32 0 Kommunaltavlioppsvatten
2023-5 A2 mg/I 43.71 43.80 3.96 19.02 9.07 32 0 Municipal wastewater
2023-5 B1 mg/I 177.5 177.0 5.6 23.6 3.16 17 0 Skogsindustriellt avioppsvatten
2023-5 B2 mg/I 182.8 183.0 6.6 29.4 3.63 17 0 Paperindustry wastewater
2022-5 Al mg/I 45.39 45.75 4.75 22.60 10.47 20 2  Kommunaltavlioppsvatten
2022-5 A2 mg/I 46.29 46.68 4.19 18.30 9.05 20 2 Municipal wastewater
2022-5 B1 mg/I 189.3 188.5 10.2 42.0 5.41 17 0 Skogsindustriellt avloppsvatten
2022-5 B2 mg/I 193.9 194.0 9.4 41.0 4.84 17 0 Paperindustry wastewater
2021-5 Al mg/I 62.51  63.80 4.28 16.20 6.85 24 0 Kommunaltavioppsvatten
2021-5 A2 mg/I 66.16 66.90 5.59 19.10 8.45 24 0 Municipal wastewater
2021-5 B1 mg/I 329.2  327.0 18.8 92.0 5.70 15 0 Skogsindustriellt avlioppsvatten
2021-5 B2 mg/| 339.0 337.0 17.0 81.0 5.03 15 0 Paperindustry wastewater
2020-5 Al mg/| 36.21 36.05 4.16 16.15 11.48 18 0 Kommunaltavlioppsvatten
2020-5 A2 mg/I 35.31 35.65 5.09 21.95 14.42 18 0 Municipal wastewater
2020-5 B1 mg/| 227.1 227.0 7.8 30.0 3.45 17 0 Skogsindustriellt avioppsvatten
2020-5 B2 mg/I 235.0 235.0 7.2 29.0 3.05 17 0 Paperindustry wastewater
2019-5 Al mg/I 41.56  41.90 5.32 24.73 12.79 25 0 Kommunaltavlioppsvatten
2019-5 A2 mg/I 41.75 41.80 5.62 23.00 13.45 25 0 Municipal wastewater
2019-5 B1 mg/I 236.2 235.0 7.3 31.0 3.08 19 1 Skogsindustriellt avioppsvatten
2019-5 B2 mg/I 244.0 242.0 8.0 31.0 3.27 19 1 Paperindustry wastewater
2018-5 Al mg/I 31.70 31.95 3.19 12.10 10.06 24 1 Kommunaltavloppsvatten
2018-5 A2 mg/I 37.59 38.23 3.35 12.05 8.91 24 1 Municipal wastewater
2018-5 B1 mg/I 2211 2212 7.0 28.0 3.16 18 1 Skogsindustriellt avloppsvatten
2018-5 B2 mg/I 214.5 214.5 5.2 21.0 2.45 18 1 Paperindustry wastewater
2017-5 Al mg/I 34.35 34.85 4.36 19.60 12.68 34 0 Kommunaltavlioppsvatten
2017-5 A2 mg/| 35.97 35.95 5.13 23.80 14.27 34 0 Municipal wastewater
2017-5 B1 mg/| 316.5 314.0 11.4 49.0 3.61 17 0 Skogsindustriellt avioppsvatten
2017-5 B2 mg/| 325.9 325.0 10.0 44.0 3.07 17 0 Paperindustry wastewater
2016-5 Al mg/| 37.17 37.50 3.54 14.40 9.53 29 1 Kommunaltavliopp
2016-5 A2 mg/I 37.64 38.25 3.44 15.20 9.13 29 1 Municipal wastewater
2016-5 B1 mg/I 277.6 276.0 6.6 25.0 2.39 19 1 Skogsindustriellt avioppsvatten
2016-5 B2 mg/I 283.8 281.6 9.8 42.0 3.46 19 1 Paperindustry wastewater
Svenska English

Mean | medelvirde average concentration

Stdev | standardavvikelse standard deviation

CV% | variationskoefficient coefficient of variation

n antal som ingdr i statistiken number included in the statistics

Excl. antal uteslutna ur statistiken number of exluded values
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CODCr

Del A/ PartA
CODCr mg/|, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 36.11 36.00 3.85 17.80 10.65 23 3
BER 38.61 41.20 6.30 11.78 16.33 3
DC 33.57 33.57 1
NC 35.84 36.00 3.49 14.80 9.74 19 1
NCF 2
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 36.97 37.30 4.08 18.40 11.04 23 3
BER 39.66 42.20 6.97 13.22 17.57 3
DC 34.00 34.00 1
NC 36.70 37.30 3.63 16.90 9.90 19 1
NCF 2
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z-score for CODCr

CODCr

Del A/ PartA
CODCr mg/l, Part A
Lab | Method | Samplel | z-scorel | Excl. | Sample2 | z-score2 | Excl. MU
NC 38.9 0.75 38.0 0.17 15%
NC 36.6 0.16 39.9 0.64 16%
NCF 77.8 10.87 X 83.9 11.41 X 24%
18 NC 353 -0.18 36.0 -0.32 25%
21 NC 35.9 -0.03 37.7 0.10
22 BER 41.2 1.35 42.2 1.20 14%
22 NC 40.0 1.04 43.5 1.52 15%
23 NC 36.0 0.00 371 -0.05 15%
28 NC 34.0 -0.52 33.6 -0.91 20%
29 NC 38.5 0.65 38.5 0.29 7 mg/
32 NC 113 20.02 X 97.3 14.70 X 5
34 BER 31.42 -1.19 31.78 -1.35
35 NC 354 -0.16 34.7 -0.64 20%
35 NC 37.7 0.44 373 0.00 20%
37 NC 333 -0.70 34.8 -0.61 26%
41 BER 43.2 1.87 45 1.89 25%
44 NC 38.1 0.55 38.1 0.20 30%
47 DC 33.57 -0.63 34.00 -0.81 10%
47 NC 38.93 0.76 39.15 0.45 10%
57 NC 35.8 -0.05 34.9 -0.59
58 NCF 83 12.22 X 63.7 6.47 X
59 NC 36.4 0.10 39.5 0.54 26
60 NC 254 -2.76 26.6 -2.62 36%
61 NC 40.2 1.09 40.3 0.73 20%
62 NC 31 -1.30 32 -1.30 25
64 NC 33.6 -0.62 35.7 -0.39 0.17
X z-score Al O  z-score A2 Unsatisfactory — — - Questionable
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CODMnN

Kemisk syreforbrukning, permanganat /
Chemical Oxygen Demand, permanganate

Analyskoder & metoder Analysis codes & methods

CODMN-NT CODMN-NT

Ofiltrerat. Titrimetrisk bestimning av forbrukad mangd Unfiltered. Titrimetric determination of consumed potassi-
kaliumpermanganat. um permanganate.

SS 28118; SS-EN ISO 8467 SS 28118; SS-EN ISO 8467
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CODMn

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-2 Al mg/| 9.92 10.14 1.44 3.78 14.47 6 1 Kommunaltavloppsvatten
2026-2 A2 mg/| 10.05 10.35 1.17 3.14 11.66 6 1 Municipal wastewater
2025-3 Al mg/| 11.40 11.77 1.58 3.66 13.83 4 0 Kommunaltavioppsvatten
2025-3 A2 mg/| 11.13 11.71 1.36 2.87 12.25 4 0 Municipal wastewater
2025-2 Al mg/| 3.333 3405 0401 1.332 12.02 18 2 Dricksvatten
2025-2 A2 mg/| 3272 3450 0.514 1.810 15.71 19 1 Potable water
2025-2 B1 mg/| 14.14 13.79 1.62 5.90 11.49 19 1 Sjovatten
2025-2 B2 mg/| 14.44 13.99 1.37 4.28 9.48 19 1 Lake water
2024-5 Al mg/| 14.90 15.76 3.02 9.40 20.27 8 1 Kommunaltavloppsvatten
2024-5 A2 mg/| 15.24 15.66 3.10 9.34 20.32 8 1 Municipal wastewater
2024-4 Al mg/| 2.846 2.870 0.377 1.770 1326 24 0 Dricksvatten
2024-4 A2 mg/| 2.908 2.920 0.344 1.650 11.82 23 1 Potable water
2024-4 B1 mg/| 8.086 8.140 0.724  2.880 8.95 18 0 Sjovatten
2024-4 B2 mg/| 8.304 8.415 0.744 2.690 8.96 18 0 Lake water
2023-5 Al mg/| 11.25 10.73 1.27 3.37 11.28 8 0 Kommunaltavlioppsvatten
2023-5 A2 mg/| 11.07 10.91 1.02 3.10 9.22 8 0 Municipal wastewater
2023-4 Al mg/| 2.831 2.800 0.420 1380 14.83 17 0 Dricksvatten
2023-4 A2 mg/| 2952 2980 0.416 1.400 14.09 17 0 Potable water
2023-4 B1 mg/| 6.430 6.495 0.554 1.750 8.62 14 0 Sjovatten
2023-4 B2 mg/| 7.122  7.200 0.532 1.770 7.47 14 0 Lake water
2022-5 Al mg/| 12.58 13.03 1.98 5.86 15.72 6 0 Kommunaltavioppsvatten
2022-5 A2 mg/| 12.69 13.33 1.96 5.56 15.45 6 0 Municipal wastewater
2022-4 Al mg/| 2.689 2.645 0.290 1.100 10.79 20 0 Dricksvatten
2022-4 A2 mg/| 2.802 2.830 0.377 1.310 1344 20 0 Potable water
2022-4 B1 mg/| 11.93 12.10 0.82 2.82 6.90 19 0 Sjovatten
2022-4 B2 mg/| 12.18 12.18 0.64 2.29 5.29 19 0 Lake water
2021-5 Al mg/| 14.81 14.20 1.97 5.89 13.31 9 0 Kommunaltavlioppsvatten
2021-5 A2 mg/| 15.43 15.70 2.03 5.71 13.14 9 0 Municipal wastewater
2021-4 Al mg/| 2.804 2780 0.498 2110 17.76 20 0 Dricksvatten
2021-4 A2 mg/| 2.553 2.500 0.382 1.550 14.96 20 0 Potable water
2021-4 B1 mg/| 8.642 8940 0.955  4.050 11.05 15 0 Sjovatten
2021-4 B2 mg/| 9.096 9.220 1.080  5.040 11.88 15 0 Lake water
2020-5 Al mg/| 10.07 10.80 1.99 5.10 19.75 8 0 Kommunaltavioppsvatten
2020-5 A2 mg/| 9.908 10.850 1.957  5.000 19.76 8 0 Municipal wastewater
2020-4 Al mg/| 2.606 2.600 0.284 0.930 10.91 19 0 Dricksvatten
2020-4 A2 mg/| 2454 2370 0.275 1.060 11.20 19 0 Potable water
2020-4 B1 mg/| 13.00 13.30 1.51 6.06 11.61 13 0 Sjovatten
2020-4 B2 mg/| 13.61 14.09 1.43 5.31 10.53 13 0 Lake water
2019-5 Al mg/| 8.996 8.970 0.666 2.000 7.40 9 0 Kommunaltavlioppsvatten
2019-5 A2 mg/| 8.992 8.900 0.708 2.410 7.87 9 0 Municipal wastewater
2019-4 Al mg/| 6.303 6.450 0.761 2.860 12.08 20 0 Dricksvatten
2019-4 A2 mg/| 6.523  6.625 0.703 3.330 10.78 20 0 Potable water
2019-4 B1 mg/| 13.98 14.40 1.61 6.37 11.52 17 0 Sjovatten
2019-4 B2 mg/| 14.16 14.60 1.55 6.34 10.98 17 0 Lake water

Svenska English

Mean | medelviarde

Stdev | standardavvikelse

CV% | variationskoefficient

n antal som ingdr i statistiken

Excl. antal uteslutna ur statistiken

average concentration
standard deviation

coefficient of variation

number of exluded values
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number included in the statistics




CODMN

Del A/ PartA
CODMnN mg/I, Part A CODMR AL
Sample Al 7
Method Mean Median Stdev Range CV% n Excl. 3
Total 9.921 10.140 1.436 3.780 14.47 6 1 € 5
NT 9.921 10.140 1.436 3.780 14.47 6 1 S
1
Sample A2 0
Method Mean Median Stdev Range CV% n Excl.
Total 10.05 10.35 1.17 3.14 11.66 6 1
NT 10.05 10.35 1.17 3.14 11.66 6 1 CODMn A2
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z-score for CODMn

=N W b

o

CODMn mg/I, Part A

CODMn
Del A/ PartA

21

Lab | Method | Samplel | z-scorel Excl. || Sample 2 | z-score 2 Excl. MU
15 NT 11.50 0.95 10.43 0.07
34 NT 10.95 0.56 11.01 0.57
44 NT 7.72 -1.69 8.01 -1.99 45%
49 NT 1073 740.41 X 1093 923.81 X 22%
51 NT 9.40 -0.52 10.26 -0.07 35
53 NT 10.88 0.52 11.15 0.69 10
57 NT 9.075 -0.74 9.429 -0.78
X  z-scoreAl O z-scoreA2 Unsatisfactory — — — Questionable
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TOC

Totalt organiskt kol / Total organic carbon

Kommentar

Comment

Resultaten for uppslutningsmetoder har signifikant hogre
medelvérden dn forbranningsmetoder.

Al: Welch t-test, t = 3.314, p=0.00187

A2: Welch t-test, t = 3.423, p=0.00135

Resultat och utvirdering for uppslutning och forbrénning ar
presenterade separat, foljt av de samlade resultaten.

Analyskoder & metoder

Results for digestion methods have significantly higher
means than combustion methods.

Al: Welch t-test, t = 3.314, p=0.00187

A2: Welch t-test, t = 3.423, p = 0.00135

Results and evaluation for digestion and combustion are
presented separately, followed by the collected results.

Analysis codes & methods

TOC-HLA

Kyvettest. Hach-Lange (LCK385, 386, 387). NPOC/NVOC
(homogenisering, avdrivning och uppslutning).

SS-EN 1484

TOC-KA

Katalytisk forbranning. Bestdmning av CO2 med IR. Av-
drivningsmetod (NPOC/NVOC).

SS-EN 1484; ISO 8245:1999; SS-EN ISO 20236

TOC-KD

Katalytisk forbrénning. Bestdmning av CO2 med IR. Diffe-
rensmetod (totalkol — totalt oorganiskt kol).

SS-EN 1484; ISO 8245:1999; SS-EN ISO 20236

TOC-PA

Persulfatuppslutning i UV-ljus. Bestdmning av CO2 med
IR. Avdrivningsmetod (NPOC/NVOC).

SS-EN 1484; instr. ex. Hach astroUV, BioTector, Teledyne
Tekmar Fusion

22

TOC-HLA

Cuvette test. Hach-Lange (LCK385, 386, 387). NPOC/
NVOC (homogenisation, purging and digestion).
SS-EN 1484

TOC-KA

Catalytic combustion. Determination of CO2 with IR. Purg-
ing method (NPOC/NVOC).

SS-EN 1484; ISO 8245:1999; SS-EN ISO 20236

TOC-KD

Catalytic combustion. Determination of CO2 with IR. Dif-
ference method (TC — TIC).

SS-EN 1484; ISO 8245:1999; SS-EN ISO 20236

TOC-PA

Persulphate digestion in UV-light. Determination of CO2
with IR. Purging method (NPOC/NVOC).

SS-EN 1484; instr. ex. Hach astroUV, BioTector, Teledyne
Tekmar Fusion



TOC
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n Excl. Matrix
2026-2 Al mg/I 12.28 12.37 1.19 5.99 9.72 50 0 Kommunaltavlioppsvatten
2026-2 A2 mg/I 12.63 12.83 1.13 4.95 8.96 50 0 Municipal wastewater
2025-4 Al mg/I 89.41  92.16 10.23  43.23 11.45 36 0 Skogsindustriellt avloppsvatten
2025-4 A2 mg/I 95.98 99.37 11.42 43.87 11.90 36 0 Paperindustry wastewater
2025-3 Al mg/I 12.05 12.11 0.92 5.19 7.60 48 3  Kommunaltavlioppsvatten
2025-3 A2 mg/I 12.33 12.27 0.91 4.20 7.37 48 3  Municipal wastewater
2025-2 Al mg/I 6.057 5.793 0.738 2.850 12.18 26 1 Dricksvatten
2025-2 A2 mg/I 6.132 5.993 0.566 2.180 9.22 26 1 Potable water
2025-2 B1 mg/I 13.47 1340 0.92 3.72 6.83 38 0 Sjovatten
2025-2 B2 mg/| 13.80 13.60 0.83 3.70 6.04 38 0 Lake water
2024-5 Al mg/I 16.51 17.80 3.66 13.23 22.17 42 0 Kommunaltavlioppsvatten
2024-5 A2 mg/I 18.23 20.60 4.30 13.43 23.60 41 1 Municipal wastewater
2024-5 B1 mg/I 42.61 42.34 3.40 19.32 7.99 42 1 Skogsindustrielltavioppsvatten
2024-5 B2 mg/I 44.08 43.90 3.36 18.85 7.63 41 2 Paperindustry wastewater
2024-4 Al mg/I 4.745 4.695 0.482 2.133 10.17 28 1 Dricksvatten
2024-4 A2 mg/I 4.883 4.810 0.472 2.030 9.66 28 1 Potable water
2024-4 B1 mg/I 10.88 10.95 0.86 3.52 7.91 31 2 Sjovatten
2024-4 B2 mg/I 11.10 11.10 1.01 5.48 9.05 31 2 lLake water
2023-5 A1l |[c] mg/I 11.56 11.09 1.63 5.84 14.14 24 1 Kommunaltavloppsvatten
2023-5 A2 [c] mg/I 11.79 11.18 1.60 6.04 13.53 24 1 Municipal wastewater
2023-5 Al[p] mg/l 14.37 14.50 0.90 341 6.24 17 0 Kommunaltavioppsvatten
2023-5 A2[p] mg/l 14.54 14.69 0.86 3.42 5.89 17 0 Municipal wastewater
2023-5 B1|c] mg/| 53.90 54.23 4.84 19.53 8.99 30 1 Skogsindustriellt avloppsvatten
2023-5 B2 |c] mg/| 55.38 55.70 5.21 20.37 9.40 29 1 Paperindustry wastewater
2023-5 B1l[p] mg/l 61.58 61.50 2.61 9.70 4.24 15 0 Skogsindustriellt avioppsvatten
2023-5 B2[p] mg/l 63.56 63.80 2.03 7.14 3.20 15 0 Paperindustry wastewater
2023-4 Al mg/I 4.461 4.470 0.381 1.690 8.53 22 3 Dricksvatten
2023-4 A2 mg/I 4682 4680 0.488 2.150 1041 23 2 Potable water
2023-4 B1 mg/I 7.887 7.900 0.522  2.100 6.62 33 0 Sjovatten
2023-4 B2 mg/I 8.652 8.560 0.448 1.870 5.17 33 0 Lake water
2022-5 A1l[c] mg/I 12.37 11.86 1.61 5.80 13.05 26 0 Kommunaltavlioppsvatten
2022-5 A2][c] mg/I 12.53 12.42 1.56 5.74 12.46 26 0 Municipal wastewater
2022-5 Al[p] mg/l 15.77 15.75 1.12 4.70 7.12 18 0 Kommunaltavioppsvatten
2022-5 A2[p] mg/l 16.37 16.35 0.87 3.79 5.30 18 0 Municipal wastewater
2022-5 B1|[c] mg/I 57.30 59.10 6.59 28.05 11.50 32 1 Skogsindustriellt avloppsvatten
2022-5 B2 |[c] mg/I 59.24 61.61 6.70 25.96 11.31 32 1 Paperindustry wastewater
2022-5 B1l[p] mg/l 65.27 65.63 2.27 8.65 3.48 14 0 Skogsindustriellt avioppsvatten
2022-5 B2[p] mg/l 68.27 68.20 3.67 14.15 5.38 14 0 Paperindustry wastewater
2022-4 Al mg/I 4.119 4,055 0.322 1.490 7.82 30 2 Dricksvatten
2022-4 A2 mg/| 4.285 4.200 0.437 1.776 10.20 31 1 Potable water
2022-4 B1 mg/I 1298 13.00 0.86 4.33 6.64 43 0 Sjovatten
2022-4 B2 mg/I 13.33 13.30 1.05 5.28 7.90 43 0 Lake water
[c] férbranning / combustion
[p] fotometri / photometric
Svenska English

Mean | medelvirde average concentration

Stdev | standardavvikelse standard deviation

CV% | variationskoefficient coefficient of variation

n antal som ingdr i statistiken number included in the statistics

Excl. antal uteslutna ur statistiken number of exluded values
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TOC, uppslutning / TOC, digestion

Del A/ Part A
TOC_ox mg/l, Part A TOC_ox Al
Sample Al Z
Method Mean Median Stdev Range CV% n Excl. 5
Total 12.93 12.90 0.79 3.57 6.11 16 0 § g
HLA 12.93 12.90 0.82 3.57 6.32 15 2
PA 12.90 12.90 1 .
Sample A2 v me/ "
Method Mean Median Stdev Range CV% n Excl.
Total 13.26 13.20 0.74 2.91 5.58 16 0
HLA 13.19 13.19 0.70 2.61 5.30 15 Toc-oxhz
PA 14.40 14.40 1 5
- 4
53
o
2
1
0
SSd3asEs
) mg/|
TOC_oxmg/l, Part A, Youden plot
15.2
14.8 -
14.4 -
14.0 | o
- O ]
13.6 p
o
X 132 O o . o Median 1
@ o
g oo .| T Median 2
5 12.8 o
«n T 4590
124 O HLA
O PA
12.0 -
11.6 |
O
11.2 -
08 b

10.4 10.8 11.2 11.6 12.0 12.4 12.8 13.2 13.6 14.0 144 148
Sample Al
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z-score for TOC_ox

TOC, uppslutning / TOC, digestion

Del A/ PartA
TOC_ox mg/l, Part A
Lab | Method | Samplel | z-scorel | Excl. | Sample2 | z-score2 | Excl. MU
PA 12.9 0.00 144 1.63 23%
HLA 13.75 1.08 14.10 1.22 3,2 mg/|
10 HLA 14.4 1.90 13.8 0.82 22%
12 HLA 13.15 0.32 13.50 0.41
14 HLA 10.83 -2.62 11.49 -2.30 +1,7 mg/l
16 HLA 12.9 0.00 13.2 0.01 23%
17 HLA 13.46 0.71 13.16 -0.05
22 HLA 12.6 -0.38 12.9 -0.40 14%
23 HLA 13.6 0.89 13.8 0.82 13%
41 HLA 124 -0.63 12.9 -0.40 25%
48 HLA 135 0.76 14.0 1.09 16%
52 HLA 12.34 -0.71 12.17 -1.39 20%
54 HLA 13.01 0.14 13.69 0.67 22%
56 HLA 12.501 -0.51 13.191 -0.01 17
58 HLA 12.8 -0.13 12.8 -0.53
64 HLA 12.7 -0.25 13.1 -0.13 0.14
X z-score Al O  z-score A2 ——— Unsatisfactory — — - Questionable
4
3
2 —mF——_———e———r e — — — T T T T T~ ¢ —
1 - % o x 2 R o
0 ~ 7 2 & R x
1 « 2 = 0 X
o
-2 A_O_ _____________________________________
-3 X
-4 —
s 35 3 3 3 3 3 3 3 3 3 F I I 3 3
= = = =S =3 = < = = < = et = =S = =
S 5§ § & B8 8 ¥ & & 4o 3 A
Lab (Method)
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TOC, forbranning / TOC, combustion

Del A/ Part A
TOC_co mg/l, Part A TOC_co Al
Sample A1 9]
Method Mean Median Stdev Range CV% n Excl. 3 |
Total 11.85 11.70 1.05 4.16 8.82 33 1 S o
KA 11.84 11.60 1.08 4.16 9.11 31 1 ° g:
2 .
KD 11.95 11.95 0.07 0.10 0.59 2 1
0 -
SS8383333533
Sample A2 M me/
Method Mean Median Stdev Range CV% n Excl.
Total 12.33 12.20 1.17 4.95 9.48 34 0
KA 1231 | 1213 1.20 4.95 9.74 32 Toccohz
KD 12.60 12.60 0.57 0.80 4.49 2 8
7
6
Es
34
3
2
1 4
0 4
QON®ETMON®X®
pSooaTassy
mg/|
TOC_co mg/l, Part A, Youden plot
15.5
15.0
O
14.5
O
14.0
ot
13.5 B
13.0 | <& DDDE
2 O _D ————————————— Median 1
()
!_El 12.5 1 0 L Median 2
3 o
E Aa°> e 4509
12.0 D,j@' B
O KA
11.5 -
o o KD
11.0 | o Ho
10.5 - o a
10.0 | ’

9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 145 15.0
Sample Al
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TOC, forbranning / TOC, combustion

Del A/ PartA
TOC_co mg/Il, Part A
Lab | Method | Samplel | z-scorel | Excl. | Sample2 | z-score2 | Excl. MU
3 KA 11.54 -0.15 11.66 -0.46 2,4 mg/|
4 KA 10.745 -0.91 11.078 -0.96 14 %
9 KA 13.06 131 13.12 0.79 15%
11 KA 15.83 3.96 X 15.34 2.69 25
13 KA 10.3 -1.33 10.7 -1.28 29 %
15 KA 11.71 0.01 11.90 -0.26
18 KA 11.2 -0.47 11.7 -0.43 20%
20 KA 11.41 -0.27 11.82 -0.33 15%
24 KA 12.93 1.18 13.67 1.26
26 KA 12.8 1.06 12.9 0.60 15%
27 KA 10.28 -1.35 11.00 -1.03 20 %
29 KA 10.6 -1.05 111 -0.94 15%
31 KA 10.75 -0.90 11.27 -0.80 10%
33 KA 11.6 -0.09 11.7 -0.43 12
34 KA 13.09 1.33 13.24 0.89
36 KA 11.52 -0.17 12.27 0.06 20%
37 KA 12.9 1.15 13.1 0.77 14%
38 KA 11.38 -0.30 11.90 -0.26
39 KA 13.20 1.44 13.76 1.33 18%
39 KA 13.89 2.10 14.77 2.20 18%
42 KA 11.695 0.00 12.065 -0.12 +15%
43 KA 11.3 -0.38 11.7 -0.43 20 %
44 KA 11.14 -0.53 12.20 0.00 30%
46 KA 10.8 -0.86 10.5 -1.45
47 KA 11.49 -0.20 11.45 -0.64 20%
50 KA 12.26 0.54 12.35 0.13 17%
51 KA 12.9 1.15 12.49 0.25 25
53 KA 12.34 0.62 12.86 0.56 15
55 KD 12 0.29 13 0.68 22%
57 KD 11.9 0.20 12.2 0.00
59 KA 11.92 0.22 12.68 0.41 29
60 KA 9.84 -1.77 10.39 -1.55 15%
62 KA 12.6 0.87 13.1 0.77 20
63 KA 14.0 2.20 14.2 1.71
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TOC, forbranning / TOC, combustion
Del A/ PartA

z-score for TOC_co
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TOC (alla resultat) / TOC (all results)

Del A/ Part A
TOC mg/I, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 12.28 12.37 1.19 5.99 9.72 50 0
HLA 12.93 12.90 0.82 3.57 6.32 15
KA 11.97 11.65 1.27 5.99 10.65 32
KD 11.95 11.95 0.07 0.10 0.59 2
PA 12.90 12.90 1
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 12.63 12.83 1.13 4.95 8.96 50 0
HLA 13.19 13.19 0.70 2.61 5.30 15
KA 12.31 12.13 1.20 4.95 9.74 32
KD 12.60 12.60 0.57 0.80 4.49 2
PA 14.40 14.40
TOC mg/Il, Part A, Youden plot
16.8
16.0 -
152 <
14.4 - le)
o0
O
13.6 | I
< A B8 O
S 12.8 - G
£ NS DN
a O A
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12.0 %g
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06 |
8.8 ‘ ‘ ‘ ‘ ‘ ‘ ‘ . .
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TOC (alla resultat) / TOC (all results)

Del A/ PartA

TOC mg/l, Part A

Lab | Method || Sample 1 | z-score 1 | Excl. || Sample 2 | z-score 2 | Excl.|| MU Lab | Method || Sample 1 | z-score 1 | Excl. || Sample 2 | z-score 2 | Excl.|| MU
1 PA 129 0.44 14.4 1.39 23% 37 KA 12.9 0.44 131 0.24 14%
1 HLA 13.75 1.16 14.10 1.12 3,2 mg/I 38 KA 11.38 -0.83 11.90 -0.82
3 KA 11.54 -0.70 11.66 -1.03 2,4 mg/| 39 KA 13.89 1.27 14.77 1.71 18%
4 KA 10.745 -1.36 11.078 -1.55 14 % 39 KA 13.20 0.70 13.76 0.82 18%
9 KA 13.06 0.58 13.12 0.26 15% 41 HLA 124 0.03 129 0.06 25%
10 HLA 144 1.70 13.8 0.86 22% 42 KA 11.695 -0.57 12.065 -0.68 +15%
11 KA 15.83 2.90 15.34 2.22 25 43 KA 11.3 -0.90 11.7 -1.00 20%
12 HLA 13.15 0.65 13.50 0.59 44 KA 11.14 -1.03 12.20 -0.56 30%
13 KA 10.3 -1.74 10.7 -1.88 29 % 46 KA 10.8 -1.32 10.5 -2.06
14 HLA 10.83 -1.29 11.49 -1.18 +1,7 mg/I 47 KA 11.49 -0.74 11.45 -1.22 20%
15 KA 11.71 -0.55 11.90 -0.82 48 HLA 13.5 0.95 14.0 1.03 16%
16 HLA 12.9 0.44 13.2 0.33 23% 50 KA 12.26 -0.09 12.35 -0.42 17%
17 HLA 13.46 0.91 13.16 0.29 51 KA 12.9 0.44 12.49 -0.30 25
18 KA 11.2 -0.98 11.7 -1.00 20% 52 HLA 12.34 -0.03 12.17 -0.58 20%

20 KA 11.41 -0.80 11.82 -0.89 15% 53 KA 12.34 -0.03 12.86 0.03 15

22 HLA 12.6 0.19 12.9 0.06 14% 54 HLA 13.01 0.54 13.69 0.76 22%

23 HLA 13.6 1.03 13.8 0.86 13% 55 KD 12 -0.31 13 0.15 22%

24 KA 12.93 0.47 13.67 0.74 56 HLA 12.501 0.11 13.191 0.32 17

26 KA 12.8 0.36 12.9 0.06 15% 57 KD 11.9 -0.39 12.2 -0.56

27 KA 10.28 -1.75 11.00 -1.62 20% 58 HLA 12.8 0.36 12.8 -0.03

29 KA 10.6 -1.48 11.1 -1.53 15% 59 KA 11.92 -0.38 12.68 -0.13 29

31 KA 10.75 -1.36 11.27 -1.38 10% 60 KA 9.84 -2.12 10.39 -2.16 15%

33 KA 11.6 -0.65 11.7 -1.00 12 62 KA 12.6 0.19 131 0.24 20

34 KA 13.09 0.60 13.24 0.36 63 KA 14.0 1.37 14.2 1.21

36 KA 11.52 -0.71 12.27 -0.49 20% 64 HLA 12.7 0.28 13.1 0.24 0.14
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TOC (alla resultat) / TOC (all results)
Del A/ PartA
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DOC

Lost organiskt kol / Dissolved organic carbon

Analyskoder & metoder

Analysis codes & methods

DOC-HLA

Filtrerad. Kyvettest. Hach-Lange (LCK385, 386, 387).
NPOC/NVOC (homogenisering, avdrivning och uppslutning).
SS-EN 1484

DOC-KA

Filtrerad. Katalytisk forbranning. Bestdmning av CO2 med
IR. Avdrivningsmetod (NPOC/NVOC).

SS-EN 1484; ISO 8245:1999; SS-EN ISO 20236

DOC-HLA

Filtered. Cuvette test. Hach-Lange (LCK385, 386, 387).
NPOC/NVOC (homogenisation, purging and digestion).

SS-EN 1484

DOC-KA

Filtered. Catalytic combustion. Determination of CO2 with
IR. Purging method (NPOC/NVOC).
SS-EN 1484; ISO 8245:1999; SS-EN ISO 20236

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range

CV% n  Excl.

Matrix

2026-2 Al mg/| 10.44 10.06 0.99 2.92

9.44 12 0

Kommunalt avloppsvatten

2026-2 A2 mg/I 10.97 10.63 1.05 331 9.56 12 0 Municipal wastewater
2025-4 Al mg/| 70.88 69.50 4.89 14.24 6.89 7 0 Skogsindustriellt avioppsvatten
2025-4 A2 mg/| 70.22 70.60 6.32 18.57 9.00 7 0 Paperindustry wastewater
2025-3 Al mg/I 11.08 11.00 0.85 2.94 7.71 11 0 Kommunaltavlioppsvatten
2025-3 A2 mg/I 11.44 11.30 0.84 2.54 7.37 11 0 Municipal wastewater
2025-2 Al mg/| 5.990 5.810 0.640 2.226 10.68 13 0 Dricksvatten
2025-2 A2 mg/I 6.021 6.000 0.471 1.760 7.82 13 0 Potable water
2025-2 B1 mg/I 13.39 12.96 1.71 6.27 12.77 15 0 Sjovatten
2025-2 B2 mg/| 13.61 13.48 1.57 5.60 11.56 15 0 Lake water
2024-5 Al mg/| 9.674 9.610 0.919 3.570 9.50 11 1 Kommunaltavloppsvatten
2024-5 A2 mg/I 9.854 9.750 0.834 2.470 8.47 11 1 Municipal wastewater
2024-5 B1 mg/I 21.44 20.46 3.26 10.50 15.18 8 0 Skogsindustriellt avioppsvatten
2024-5 B2 mg/| 21.71 20.91 3.56 11.20 16.39 8 0 Paperindustry wastewater
2024-4 Al mg/I 5278 5125 0.877 3.180 16.61 14 0 Dricksvatten
2024-4 A2 mg/| 5.238 5.020 0.877 3.080 16.74 14 0 Potable water
2024-4 B1 mg/| 10.53 10.50 0.75 2.84 7.11 13 1 Sjovatten
2024-4 B2 mg/| 10.81 11.00 0.79 2.72 7.29 13 1 Lake water
Svenska English

Mean | medelvirde average concentration

Stdev | standardavvikelse standard deviation

CV% | variationskoefficient coefficient of variation

n antal som ingdr i statistiken number included in the statistics

Excl. antal uteslutna ur statistiken number of exluded values
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DOC

Del A/ PartA
DOC mg/l, Part A DOC AL
Sample Al 6
5
Method Mean Median Stdev Range CV% n Excl. .
Total 10.44 10.06 0.99 2.92 9.44 12 0 § 3
HLA 11.45 11.45 1 ©
KA 10.35 10.05 0.98 2.92 9.45 11 1
Sample A2 v SRR
|
Method Mean Median Stdev Range CV% n Excl. me/
Total 10.97 10.63 1.05 3.31 9.56 12 0 DOC A2
HLA 12.05 12.05 1 6
KA 10.87 10.56 1.04 3.31 9.57 11
a4
53
(&}
2
1
0 il
T 24 9 1 N g o
2 S 23 9 9
mg/|
DOC mg/l, PartA, Youden plot
13.5
13.0 -
o©
12.5
120 | o
I 115 —————————————— Median 1
o
g— ————————— Median 2
&8 11.0 | s 450
% O HLA
105 - <
o o KA
<&
10.0 | <
9.5 - &
9.0

8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0
Sample Al
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z-score forDOC

o B, N W b

DOC
Del A/ PartA

DOC mg/l, Part A

Lab | Method || Sample 1 z-score 1 Excl. || Sample 2 z-score 2 Excl. MU
12 HLA 11.45 141 12.05 1.35
15 KA 10.07 0.01 11.18 0.52
18 KA 9.85 -0.21 10.7 0.07 20%
26 KA 10.6 0.55 10.9 0.26 15%
31 KA 9.745 -0.32 10.07 -0.53 10%
44 KA 10.05 -0.01 10.50 -0.12 30%
46 KA 9.6 -0.47 10.2 -0.41
50 KA 10.26 0.20 10.56 -0.07 17%
51 KA 9.892 -0.17 10.42 -0.20 25
53 KA 12.28 2.25 12.80 2.07 15
59 KA 12.15 2.12 12.75 2.02 29
60 KA 9.36 -0.71 9.49 -1.09 15%
X  z-score Al O z-scoreA2 Unsatisfactory — — — Questionable
4l - __ S ST S
]
| . L o X
N ps 5 5] X o] ©
7 (o]
s £ £ g g 2 2 2 = I = =
3 < P o & 3 ] a b ~ A A
Lab (Method)

34



Kond

Konduktivitet / Conductivity

Analyskoder & metoder

Analysis codes & methods

KOND-20
Meiitning vid 20 C.
SS-EN 27888; ISO 7888:1985

KOND-25
Mitning vid 25 C.
SIS 28123; SS-EN 27888; ISO 7888:1985

KOND-25T
Mitning med titroprocessor vid 25 C.
SIS 28123; SS-EN 27888; ISO 7888:1985

KOND-F

Direkt métning (ofta métt i falt) utan temperaturkorrigering.

KOND-K
Kontinuerlig métning med temperaturkorrigering.

KOND-XX
29: Miétning vid 20°C. Metoden ses Over.

35

KOND-20
Measured at 20 C.
SS-EN 27888; ISO 7888:1985

KOND-25
Measured at 25 C.
SIS 28123; SS-EN 27888; ISO 7888:1985

KOND-25T
Measured with titroprocessor at 25 C.
SIS 28123; SS-EN 27888; ISO 7888:1985

KOND-F
Direct determination (often in field) without temperature
correction.

KOND-K
Continuous determination with temperature correction.

KOND-XX
29: Measured at 20 C. Method being investigated.



Konduktivitet / Conductivity
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-2 Al mS/m 69.43 69.40 0.86 3.80 1.24 36 1 Kommunaltavloppsvatten
2026-2 A2 mS/m 70.94 71.20 0.81 2.90 1.14 36 1 Municipal wastewater
2025-4 Al mS/m  151.4  151.2 2.6 13.1 1.71 27 2 Skogsindustriellt avioppsvatten
2025-4 A2 mS/m 155.1 154.9 2.8 15.0 1.80 27 2 Paperindustry wastewater
2025-3 Al mS/m 163.1 163.5 23 104 1.38 34 5 Kommunaltavioppsvatten
2025-3 A2 mS/m 166.3 166.2 2.0 9.5 1.17 34 5 Municipal wastewater
2025-2 Al mS/m  52.63 52.80 0.77 4.30 1.47 45 2 Dricksvatten
2025-2 A2 mS/m  53.87 54.01 0.66 2.90 1.23 45 2 Potable water
2025-2 B1 mS/m  9.928 9.930 0.191 1.100 1.92 57 5 Sjovatten
2025-2 B2 mS/m  8.684 8.700 0.165 1.030 1.90 59 3 lake water
2024-5 Al mS/m  74.81 75.10 0.92 3.84 1.23 29 0 Kommunaltavlioppsvatten
2024-5 A2 mS/m 76.58 76.93 1.06 4.45 1.39 29 0 Municipal wastewater
2024-5 B1 mS/m  129.5 130.0 2.0 9.4 1.53 34 0 Skogsindustriellt avioppsvatten
2024-5 B2 mS/m 131.6 132.0 2.3 11.1 1.73 34 0 Paperindustry wastewater
2024-4 Al mS/m  59.69 59.82 0.76 3.63 1.28 42 3 Dricksvatten
2024-4 A2 mS/m  63.81 64.10 0.86 3.48 1.35 43 2 Potable water
2024-4 B1 mS/m  85.14 85.50 1.09 5.47 1.28 50 1 Sjovatten
2024-4 B2 mS/m  85.93 86.30 1.12 5.57 1.30 50 1 Lake water
2024-3 Al mS/m  92.65 92.69 1.06 5.30 1.14 43 1 Eutrof recipient
2024-3 A2 mS/m  94.58 94.68 1.14 5.70 1.20 44 0 Eutrophicrecipient
2024-3 B1 mS/m  73.17 73.10 1.09 5.95 1.48 39 2 Kommunaltavloppsvatten
2024-3 B2 mS/m 71.98 71.70 1.32 7.20 1.83 39 2  Municipal wastewater
2023-5 Al mS/m 75.75 75.94 1.33 6.90 1.75 32 1 Kommunaltavloppsvatten
2023-5 A2 mS/m 77.51 77.64 0.97 4.95 1.26 32 1 Municipal wastewater
2023-5 B1 mS/m  132.2 132.3 2.5 12.4 1.88 38 0 Skogsindustriellt avioppsvatten
2023-5 B2 mS/m 133.8 134.0 2.5 12.6 1.88 37 1 Paperindustry wastewater
2023-4 Al mS/m  54.19 54.41 0.85 4.00 1.56 42 1 Dricksvatten
2023-4 A2 mS/m  54.65 54.90 0.90 4.00 1.64 42 1 Potable water
2023-4 B1 mS/m  24.50 24.60 0.31 1.40 1.27 46 2 Sjovatten
2023-4 B2 mS/m  22.61 22.70 0.31 1.23 1.36 46 2 lake water
2023-3 Al mS/m  71.19 71.35 0.86 3.70 1.21 38 1 Eutrof recipient
2023-3 A2 mS/m  73.00 73.08 0.81 4.00 1.10 36 3  Eutrophicrecipient
2023-3 B1 mS/m  74.56 74.95 1.89 8.90 2.53 42 1 Kommunaltavloppsvatten
2023-3 B2 mS/m 73.88 74.25 1.67 7.54 2.26 42 1 Municipal wastewater
2022-5 Al mS/m  73.19 73.50 1.26 6.34 1.73 35 1 Kommunaltavloppsvatten
2022-5 A2 mS/m 74.95 75.20 1.53 9.22 2.05 35 1 Municipal wastewater
2022-5 B1 mS/m  114.1 114.2 3.1 19.1 2.71 32 2 Skogsindustriellt avloppsvatten
2022-5 B2 mS/m 115.2 115.6 3.4 21.1 2.95 32 2 Paperindustry wastewater
2022-4 Al mS/m 29.25 29.34 0.59 3.44 2.01 40 2 Dricksvatten
2022-4 A2 mS/m  29.76 29.88 0.60 3.41 2.00 40 2 Potable water
2022-4 B1 mS/m  10.30 10.32 0.24 1.19 2.32 49 5 Sjovatten
2022-4 B2 mS/m  9.437 9.405 0.273 1.841 2.89 52 2 lake water
Svenska English

Mean | medelvirde average concentration

Stdev | standardavvikelse standard deviation

CV% | variationskoefficient coefficient of variation

n antal som ingdr i statistiken number included in the statistics

Excl. antal uteslutna ur statistiken number of exluded values
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Konduktivitet / Conductivity

Del A/PartA
KOND mS/m, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 69.43 69.40 0.86 3.80 1.24 36 1
20 69.46 70.10 1.27 2.28 1.82 3
25 69.31 69.40 0.71 2.80 1.03 20 1
25T 69.03 69.03 1.11 2.76 1.61 5
F 70.55 70.55 0.35 0.50 0.50 2
K 69.67 69.39 0.92 2.37 1.32 5
XX 70.40 70.40 1
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 70.94 71.20 0.81 2.90 1.14 36 1
20 71.13 71.68 0.98 1.70 1.37 3
25 70.92 71.20 0.79 2.90 1.11 20 1
25T 70.57 70.54 1.00 2.43 1.42 5
F 71.70 71.70 0.14 0.20 0.20 2
K 70.83 70.90 0.78 2.03 1.11 5
XX 71.70 71.70 1
KONDmS/m, Part A, Youden plot
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Konduktivitet / Conductivity

Del A/ PartA
KOND mS/m, Part A
Lab | Method || Sample 1 z-score 1 Excl. | Sample 2 z-score 2 Excl. MU
4 25 69.4 0.00 71.0 -0.25 2%
K 69.76 0.42 71.34 0.17 5%
25 68.8 -0.70 71.6 0.50
25 65.2 -4.87 X 66.8 -5.46 X
15 25T 69.94 0.63 71.53 041
15 25T 70.16 0.88 71.46 0.32
18 25T 69.03 -0.43 70.54 -0.82 10%
21 F 70.3 1.04 71.8 0.74
22 20 68.0 -1.62 70.0 -1.49
23 25 69.7 0.35 71.2 0.00 10%
25 25 69.3 -0.12 70.6 -0.74
26 25 70.07 0.78 71.59 0.48 10%
28 K 69.167 -0.27 70.733 -0.58 5%
29 XX 704 1.16 71.7 0.62
30 71.2 2.09 71.6 0.50
31 69.39 -0.01 70.90 -0.37 10%
32 70.8 1.62 71.6 0.50 3%
34 25 70.2 0.93 71.8 0.74
37 K 68.83 -0.66 69.57 -2.02
38 20 70.28 1.02 71.68 0.60
39 25 69.27 -0.15 7141 0.26 10%
40 25 70.0 0.70 71.7 0.62
41 25 69.8 0.46 71.3 0.12 5%
44 25 69.3 -0.12 71.2 0.00 10%
44 25T 68.63 -0.89 70.20 -1.24 10%
49 25 68.43 -1.12 70.35 -1.06 4%
50 25 69.4 0.00 70.8 -0.50 4%
51 25 70 0.70 71.2 0.00 5
51 20 70.1 0.81 71.7 0.62 6
52 25 704 1.16 71.7 0.62
53 25T 67.40 -2.32 69.10 -2.61 5
54 25 69.4 0.00 70.9 -0.37 10%
55 25 67.6 -2.09 69.2 -2.48 5%
57 25 68.7 -0.81 70.6 -0.74
58 25 68.6 -0.93 70.2 -1.24
60 25 69.5 0.12 71.2 0.00 10
62 25 68.4 -1.16 68.9 -2.86 10
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Konduktivitet / Conductivity
Del A/ PartA

z-score for KOND

A WU N R O R N W A
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Analyskoder & metoder

pH

Analysis codes & methods

PH-20

Elektrometrisk bestimning vid 20 C.

SS-EN ISO 10523:2012

PH-25

Elektrometrisk bestdmning vid 25 C.

SS-EN ISO 10523:2012

PH-25T

Elektrometrisk bestimning med titroprocessor vid 25 C.

SS-EN ISO 10523:2012

PH-K

Kontinuerlig elektrometrisk métning. Temperaturkompense-

ring.

SS-EN ISO 10523:2012

PH-R

Elektrometrisk bestimning vid rumstemperatur.

SS-EN ISO 10523:2012

40

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

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

PH-25T

Electrometric measurement with titroprocessor at 25 C.

SS-EN ISO 10523:2012

PH-K

Continuous electrometric measurement with temperature

compensation.
SS-EN ISO 10523:2012

PH-R

Electrometric measurement at room temperature.

SS-EN ISO 10523:2012



pH

Denna och tidigare provningsjamforelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n  Excl. Matrix
2026-2 Al pH 6.894 6.880 0.116 0.590 1.68 53 2  Kommunaltavlioppsvatten
2026-2 A2 pH 6.943 6.940 0.120 0.730 1.72 53 2  Municipal wastewater
2025-4 Al pH 7.726 7.740 0.167 0.693 2.16 42 0 Skogsindustriellt avioppsvatten
2025-4 A2 pH 7.669 7.660 0.126 0.460 1.64 42 0 Paperindustry wastewater
2025-3 Al pH 7.474 7.455 0.138 0.621 1.85 66 1 Kommunaltavloppsvatten
2025-3 A2 pH 7.520 7.510 0.147 0.618 1.95 67 0 Municipal wastewater
2025-2 Al pH 7.914 7.900 0.114 0.520 1.44 49 0 Dricksvatten
2025-2 A2 pH 8.003 8.000 0.098 0.440 1.22 49 0 Potable water
2025-2 B1 pH 7.089 7.110 0.139 0.710 1.96 61 1 Sjovatten
2025-2 B2 pH 6.935 6.940 0.132 0.670 1.90 61 1 Lake water
2025-2 C1 pH 5.320 5.270 0.226 1.150 4.25 26 1 Syntetisk I6sning
2025-2 Cc2 pH 5.304 5.270 0.192 1.130 3.62 26 1 Syntheticsolution
2024-5 Al pH 7.276 7.260 0.154 0.690 2.12 49 0 Kommunaltavlioppsvatten
2024-5 A2 pH 7.269 7.260 0.141 0.630 1.94 49 0 Municipal wastewater
2024-5 B1 pH 6.565 6.505 0.181 0.750 2.76 46 0 Skogsindustriellt avioppsvatten
2024-5 B2 pH 6.532 6.500 0.136 0.580 2.08 45 1 Paperindustry wastewater
2024-4 Al pH 8.030 8.015 0.135 0.893 1.68 50 1 Dricksvatten
2024-4 A2 pH 8.087 8.080 0.094 0.440 1.16 49 2 Potable water
2024-4 B1 pH 8.128 8.150 0.120 0.720 1.48 53 1 Sjovatten
2024-4 B2 pH 8.152  8.165 0.090 0.450 1.10 52 2 lLake water
2024-3 Al pH 7.659 7.665 0.111 0.650 1.45 50 2 Eutrof recipient
2024-3 A2 pH 7.658 7.650 0.107 0.530 1.39 52 0 Eutrophicrecipient
2024-3 B1 pH 6.769 6.740 0.163 0.983 2.42 62 1 Kommunaltavloppsvatten
2024-3 B2 pH 6.759 6.715 0.145 0.640 2.15 62 1 Municipal wastewater
2023-5 Al pH 7.152 7.150 0.125 0.550 1.75 51 1 Kommunaltavloppsvatten
2023-5 A2 pH 7.262 7.266 0.153 0.576 2.10 51 1 Municipal wastewater
2023-5 B1 pH 7.801 7.800 0.135 0.650 1.73 45 1 Skogsindustriellt avioppsvatten
2023-5 B2 pH 7.835 7.830 0.114 0.570 1.46 45 1 Paperindustry wastewater
2023-4 Al pH 7.988 8.000 0.090 0.527 1.12 43 1 Dricksvatten
2023-4 A2 pH 7.947 7.950 0.080 0.410 1.01 43 1 Potable water
2023-4 B1 pH 7.530 7.540 0.139 0.840 1.84 47 1 Sjovatten
2023-4 B2 pH 7.682 7.700 0.110 0.550 1.43 46 2 lake water
2023-3 Al pH 7.415 7.400 0.123 0.760 1.66 43 1 Eutrof recipient
2023-3 A2 pH 7.405 7.400 0.120 0.680 1.62 43 1 Eutrophicrecipient
2023-3 B1 pH 6.933 6.910 0.146 0.800 2.11 67 1 Kommunaltavlioppsvatten
2023-3 B2 pH 6.839 6.820 0.137 0.730 2.01 67 1 Municipal wastewater
2023-3 c1 pH 9.906 9.890 0.058 0.300 0.58 37 1 Syntetisk |16sning
2023-3 c2 pH 9.902 9.890 0.054 0.300 0.54 37 1 Syntheticsolution
2022-5 Al pH 7.008 6.980 0.162 0.790 2.31 47 0 Kommunaltavlioppsvatten
2022-5 A2 pH 7.002 6.970 0.137 0.610 1.96 47 0 Municipal wastewater
2022-5 B1 pH 7.758 7.780 0.125 0.500 1.61 45 0 Skogsindustriellt avioppsvatten
2022-5 B2 pH 7.809 7.810 0.116 0.540 1.48 45 0 Paperindustry wastewater
Svenska English
Mean | medelvirde average concentration
Stdev | standardavvikelse standard deviation
CV% | variationskoefficient coefficient of variation
n antal som ingdr i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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pH

Del A/ PartA
pH, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 6.894 6.880 0.116 0.590 1.68 53 b
20 6.928 6.890 0.088 0.254 1.28 8 1
25 6.898 6.886 0.142 0.590 2.07 27
25T 6.951 6.930 0.054 0.102 0.78 1
K 6.862 6.870 0.050 0.160 0.73
R 6.854 6.865 0.087 0.223 1.27
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 6.943 6.940 0.120 0.730 1.72 53 2
20 6.947 6.900 0.096 0.230 1.39 8 1
25 6.954 6.940 0.145 0.730 2.09 27
25T 7.006 7.019 0.032 0.060 0.46 1
K 6.926 6.940 0.054 0.153 0.78
R 6.894 6.875 0.105 0.300 1.52

pH, Part A, Youden plot
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pH
Del A/ PartA

pH, Part A

Lab | Method || Sample 1 | z-score 1 | Excl. || Sample 2 | z-score 2 | Excl.|[ MU Lab | Method || Sample 1 | z-score 1 | Excl. || Sample 2 | z-score 2 | Excl.|| MU
2 25 6.886 0.05 6.969 0.24 10,1 35 25T 6.91 0.26 7.03 0.75 0,2
3 20 7.58 6.05 X 7.88 7.85 X 0,2 35 25T 7.012 1.14 7.019 0.66 0,2
4 25 6.80 -0.69 6.85 -0.75 0,2 36 20 6.958 0.67 6.883 -0.48 0,2
5 K 6.940 0.52 6.973 0.28 0,2 37 K 6.78 -0.86 6.82 -1.00 0,4
6 25 6.92 0.35 6.89 -0.42 39 25 6.908 0.24 6.910 -0.25 0,2
7 R 6.91 0.26 7.07 1.09 0,3 40 R 6.82 -0.52 6.86 -0.67
8 25 6.79 -0.78 6.83 -0.92 41 25 7.13 2.16 7.04 0.84 0,3
10 25 6.79 -0.78 6.96 0.17 +0,4 42 25 6.83 -0.43 6.78 -1.34 $0,2
12 K 6.82 -0.52 6.89 -0.42 44 25 6.99 0.95 7.03 0.75 0.2
13 20 6.85 -0.26 6.86 -0.67 0,3 44 25T 6.93 0.43 6.97 0.25 0.2
14 R 6.91 0.26 6.89 -0.42 0,22 47 25 7.24 3.11 7.46 4.34 0,2
15 K 6.88 0.00 6.95 0.08 48 R 6.73 -1.30 6.80 -1.17 0,3
15 K 6.87 -0.09 6.94 0.00 49 25 6.65 -1.99 6.73 -1.75 0,2
17 20 7.00 1.04 7.09 1.25 50 25 6.94 0.52 6.98 0.33 0,2
18 R 6.95 0.61 7.01 0.58 0,2 51 25 6.7 -1.56 6.96 0.17 0,2
20 25 7.12 2.08 7.07 1.09 0,2 51 20 7.104 1.94 7.08 1.17 0,2
21 R 6.77 -0.95 6.77 -1.42 52 25 6.83 -0.43 6.82 -1.00
22 25 6.91 0.26 6.91 -0.25 0,4 53 25T 7.50 5.36 X 7.64 5.85 X 5
23 25 6.85 -0.26 6.90 -0.33 0,2 54 25 6.74 -1.21 6.83 -0.92 9%
25 25 6.83 -0.43 7.01 0.58 55 20 6.9 0.17 7.0 0.50 0,3
26 25 6.90 0.17 6.94 0.00 0,2 57 25 6.97 0.78 7.07 1.09

27 25 6.85 -0.26 6.86 -0.67 0,2 58 25 7.15 2.34 7.18 2.00

28 K 6.877 -0.03 6.968 0.23 0,2 59 25 6.73 -1.30 6.84 -0.84 0,4

29 20 6.88 0.00 6.89 -0.42 60 20 6.88 0.00 6.91 -0.25 0,2

30 K 6.87 -0.09 6.94 0.00 61 25 6.83 -0.43 6.87 -0.58 0,2

31 R 6.953 0.63 6.933 -0.06 0,2 62 25 7.03 1.30 7.08 1.17 0,2

32 25 6.92 0.35 6.98 0.33 0,05 64 20 6.85 -0.26 6.86 -0.67 0,3

34 R 6.79 -0.78 6.82 -1.00
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pH
Del A/ PartA

z-score for pH
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Alk

Alkalinitet / Alkalinity

Kommentar

Comment

Resultaten for total alkalinitet har ett signifikant hogre
medelvirde an for karbonat alkalinitet.

Al: Welch t-test, t =2.985, p = 0.00761

A2: Welch t-test, t =2.275, p = 0.0326

Resultat och utvirdering for total och karbonat alkalinitet dr
presenterade separat, foljt av de samlade resultaten.

Resultat fran deltagare 49 tyder pé ett enhetsfel (umol/l i

stéllet for mmol/l). Korrekt rapporterade resultat hade varit
godkénda.

Analyskoder & metoder

Results for total alkalinity have a significantly higher mean
than for carbonate alkalinity.

Al: Welch t-test, t =2.985, p = 0.00761

A2: Welch t-test, t =2.275, p = 0.0326

Results and evaluation for total and carbonate alkalinity are
presented separately, followed by the collected results.

Results from participant 49 suggest a unit error (umol/l

instead of mmol/1). Correctly reported results would have
been acceptable.

Analysis codes & methods

ALK-NN4
Total alkalinitet: slutpunkt pH 4.5. Titrimetriskt. Indikator.
SS-EN ISO 9963-1; Standard Methods 2320 B

ALK-NNS5S

Karbonatalkalinitet: slutpunkt pH 5.4. Titrimetriskt. Indika-
tor.

SS-EN ISO 9963-2

ALK-NP4
Total alkalinitet: slutpunkt pH 4.5. Titrimetriskt. Potentio-

metriskt slutpunktsbestdmning med pH-meter eller liknande.

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

ALK-NP5

Karbonatalkalinitet: slutpunkt pH 5.4. Titrimetriskt. Potenti-
ometriskt slutpunktsbestimning med pH-meter eller lik-
nande.

SS-EN ISO 9963-2

ALK-XX
12: Total alkalinitet, som NP4 men slutpunkt pH 4.,0.
53: Gran alkalinitet

45

ALK-NN4

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

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

ALK-NNS

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

SS-EN ISO 9963-2

ALK-NP4

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

ALK-NP5

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

SS-EN ISO 9963-2

ALK-XX
12: Total alkalinity, as NP4 but endpoint pH 4.0.
53: Gran alkalinity



Alkalinitet / Alkalinity
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

Round Sample Unit Mean Median Stdev Range CV% n Excl. Matrix
2026-2 Al mmol/l  2.649 2.670 0.188 0.978 7.10 23 2 Kommunaltavloppsvatten
2026-2 A2 mmol/l 2.691 2.721 0.176 0.870 6.54 23 2 Municipal wastewater
2025-4 Al mmol/l 5650 5587 0.208 0.669 3.69 11 1 Skogsindustriellt avloppsvatten
2025-4 A2 mmol/l 5.789 5.711 0.274 0.949 4.73 11 1 Paperindustry wastewater
2025-3 Al mmol/l 7.104 7.195 0.374 1.666 5.27 26 2  Kommunaltavioppsvatten
2025-3 A2 mmol/l 7.191 7.300 0.388 1.530 5.39 26 2 Municipal wastewater
2025-2 Al mmol/l  3.791 3.810 0.104 0.430 2.75 33 1 Dricksvatten
2025-2 A2 mmol/l  3.915 3.950 0.118 0.582 3.01 33 1 Potable water
2025-2 B1 mmol/l 03135 0.3150 0.0220 0.1200 7.00 34 1 Sjovatten
2025-2 B2 mmol/l 0.2187 0.2180 0.0182 0.1000 8.32 35 0 Lake water
2024-5 Al mmol/l 3.374 3.400 0.114 0.530 3.38 21 3  Kommunaltavlioppsvatten
2024-5 A2 mmol/l  3.465 3.480 0.125 0.540 3.61 21 3 Municipal wastewater
2024-5 B1 mmol/l 1.240 1.215 0.074 0.287 6.01 12 1 Skogsindustrielltavioppsvatten
2024-5 B2 mmol/l 1.173 1.140 0.113 0.437 9.60 12 1 Paperindustry wastewater
2024-4 Al mmol/l 3.676 3.692 0.108 0.526 2.95 36 3 Dricksvatten
2024-4 A2 mmol/l  3.797 3.815 0.096 0.478 2.53 36 3 Potable water
2024-4 B1 mmol/l  1.985 1.997 0.056 0.254 2.81 31 3 Sjovatten
2024-4 B2 mmol/l  1.920 1.940 0.081 0.530 4.23 31 3 lLake water
2023-5 Al  mmol/l 2835 2830 0.080 0.417 2.81 26 1 Kommunaltavloppsvatten
2023-5 A2 mmol/l  2.896 2.902 0.101 0.581 3.48 26 1 Municipal wastewater
2023-5 B1 mmol/l 3.953 4.030 0.412 1.759 10.43 15 0 Skogsindustriellt avloppsvatten
2023-5 B2 mmol/l 3.947 4.050 0.475 1.957 12.03 15 0 Paperindustry wastewater
2023-4 Al mmol/l  3.632 3.646 0.111 0.560 3.07 36 2 Dricksvatten
2023-4 A2 mmol/l  3.760 3.796 0.105 0.412 2.80 37 1 Potable water
2023-4 B1 mmol/l 1204 1.210 0.041 0.190 3.38 28 1 Sjovatten
2023-4 B2 mmol/l 1.054 1.060 0.032 0.143 3.05 28 1 Lake water
2022-5 Al mmol/l 2.304 2.300 0.061 0.270 2.64 25 1 Kommunaltavloppsvatten
2022-5 A2 mmol/l  2.359 2.351 0.090 0.470 3.80 26 0 Municipal wastewater
2022-5 B1 mmol/l 4.155 4.136 0.218 0.930 5.25 14 1 Skogsindustriellt avioppsvatten
2022-5 B2 mmol/l 4.196 4.215 0.212 0.820 5.05 14 1 Paperindustry wastewater
2022-4 Al mmol/l  1.204 1.208 0.035 0.200 2.90 30 2 Dricksvatten
2022-4 A2 mmol/l  1.233 1.232 0.027 0.150 2.22 30 2 Potable water
2022-4 B1 mmol/l 0.6002 0.5950 0.0289 0.1340 4.82 34 2 Sjovatten
2022-4 B2 mmol/l 0.5800 0.5780 0.0151 0.0590 2.61 33 2 lLake water
2021-5 Al mmol/l 3.057 3.070 0.160 0.720 5.22 25 1 Kommunaltavlioppsvatten
2021-5 A2 mmol/l  3.097 3.100 0.124 0.510 4.01 25 1 Municipal wastewater
2021-5 Bl mmol/l 5.420 5.391 0.134 0.488 2.47 10 1 Skogsindustriellt avioppsvatten
2021-5 B2 mmol/l 5.510 5.488 0.131 0.458 2.37 10 1 Paperindustry wastewater
2021-4 Al mmol/l  3.710 3.720 0.082 0.367 2.20 32 3  Dricksvatten
2021-4 A2 mmol/l  3.740 3.765 0.083 0.354 2.22 32 3 Potable water
2021-4 B1 mmol/l 2455 2470 0.089  0.450 3.63 27 2 Sjovatten
2021-4 B2 mmol/l  2.422 2.430 0.070 0.300 2.87 27 2 Lake water
Svenska English

Mean | medelvirde average concentration

Stdev | standardavvikelse standard deviation

CV% | variationskoefficient coefficient of variation

n antal som ingdr i statistiken number included in the statistics

Excl. antal uteslutna ur statistiken number of exluded values
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Total alkalinitet / Total alkalinity

Del A/ Part A
ALK4 mmol/l, Part A
Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 2.785 2.760 0.140 0.418 5.02 7 0
NN4 2.880 2.880 1
NP4 2.698 2.700 0.054 0.130 1.99 4
XX 2.914 2.914 0.190 0.269 6.53 2
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 2.777 2.760 0.101 0.290 3.62 7 0
NN4 2.760 2.760 1
NP4 2.720 2.705 0.050 0.110 1.83 4
XX 2.900 2.900 0.099 0.140 3.41 2
ALK4 mmol/l, Part A, Youden plot
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z-score for ALK4

Total alkalinitet / Total alkalinity

48

Del A/ PartA
ALK4 mmol/l, Part A
Lab | Method | Samplel | z-scorel | Excl. | Sample2 | z-score2 | Excl. | MU
12 XX 3.048 2.06 2.97 2.09
26 NP4 2.71 -0.36 2.79 0.30 10%
29 NP4 2.76 0.00 2.72 -0.40
35 NP4 2.63 -0.93 2.69 -0.70 15%
37 NP4 2.69 -0.50 2.68 -0.80
53 XX 2.779 0.14 2.830 0.70 5
62 NN4 2.88 0.86 2.76 0.00 15
X z-score Al O  z-score A2 Unsatisfactory — — - Questionable
e e e e - S
i o %
o X o
o X
| Q &
< < < = 3 < 3
o o [a a x =2 x
=4 =4 zZ =4 = = =
— ~ ~ e m - o~
7o) ~ [e)] (o} N ~ —
o o ~ ~ %)
Lab (Method)




Karbonat alkalinitet / Carbonate alkalinity

Del A/ Part A
ALK5 mmol/l, Part A ALKS AL
Sample Al Z
Method Mean Median Stdev Range CV% n Excl. 5
Total 2.545 2.653 0.252 0.953 9.91 17 1 % g
NN5 2.670 2.679 0.047 0.120 1.77 5 1 ° 2
NP5 2.493 2.585 0.286 0.953 11.47 12 1
0
Sample A2 M ol
Method Mean Median Stdev Range CV% n Excl.
Total 2.610 2.720 0.260 0.947 9.97 17 1
NN5 2.731 2.750 0.048 0.120 1.77 5 1 Ao A2
NP5 2.559 2.664 0.297 0.947 11.60 12 8
7
6
€5
34
3
2
1
0
m <N 0N Qo
’ mmol/I
ALK5 mmol/I, Part A, Youden plot
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z-score for ALK5

O B, N W b

Karbonat alkalinitet / Carbonate alkalinity
Del A/ PartA

ALK5 mmol/l, Part A

Lab | Method | Samplel | z-scorel | Excl. | Sample2 | z-score2 | Excl. MU
15 NP5 2.670 0.07 2.721 0.00
15 NP5 2.653 0.00 2.717 -0.01
18 NP5 2.66 0.03 2.72 0.00 15%
21 NP5 2.46 -0.77 2.48 -0.92
23 NN5 2.67 0.07 2.75 0.12 6%
28 NP5 2.553 -0.40 2.597 -0.47 10%
30 NP5 2.07 -2.31 2.1 -2.38
31 NP5 2.783 0.52 2.847 0.49 10%
32 NP5 1.83 -3.26 1.90 -3.15 10%
34 NN5 2.679 0.10 2.724 0.02
37 NP5 2.6 -0.21 2.78 0.23
41 NN5 2.7 0.19 2.77 0.19 5%
44 NN5 2.59 -0.25 2.65 -0.27 10%
49 NN5 2654 10510.03 X 2723 10456.96 X 8%
50 NN5 2.71 0.23 2.76 0.15 6%
51 NP5 2.325 -1.30 2.397 -1.24 25
52 NP5 2.74 0.34 2.84 0.46
60 NP5 2.57 -0.33 2.61 -0.42 15
X z-score Al O  z-score A2 Unsatisfactory — — - Questionable
% ' & O w ow x g ow o w K P
] 2 &
g
X
O )
z £ zz z zZz z z z z z =z =z Z Z zZ zZz z z
8 8 ¥ X ¥ 8 ¥ 495 % Y9 ¥ 2 F & N = 2
Lab (Method)
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Alkalinitet (alla resultat) / Alkalinity (all results)

ALK mmol/l, Part A

Del A/ Part A

Sample Al
Method Mean Median Stdev Range CV% n Excl.
Total 2.649 2.670 0.188 0.978 7.10 23 2
NN4 2.880 2.880
NN5 2.670 2.679 0.047 0.120 1.77 1
NP4 2.698 2.700 0.054 0.130 1.99 4
NP5 2.553 2.600 0.205 0.713 8.02 11 1
XX 2914 2914 0.190 0.269 6.53 2
Sample A2
Method Mean Median Stdev Range CV% n Excl.
Total 2.691 2.721 0.176 0.870 6.54 23 2
NN4 2.760 2.760
NN5 2.731 2.750 0.048 0.120 1.77 1
NP4 2.720 2.705 0.050 0.110 1.83 4
NP5 2.619 2.717 0.223 0.747 8.50 11 1
XX 2.900 2.900 0.099 0.140 341 2
ALK mmol/I, Part A, Youden plot
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z-score for ALK

Alkalinitet (alla resultat) / Alkalinity (alla results)

52

Del A/ PartA

ALK mmol/Il, Part A

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

12 XX 3.048 2.01 2.97 1.41

15 NP5 2.653 -0.09 2.717 -0.02

15 NP5 2.670 0.00 2.721 0.00

18 NP5 2.66 -0.05 2.72 -0.01 15%

21 NP5 2.46 -1.12 2.48 -1.37

23 NN5 2.67 0.00 2.75 0.16 6%

26 NP4 2.71 0.21 2.79 0.39 10%

28 NP5 2.553 -0.62 2.597 -0.70 10%

29 NP4 2.76 0.48 2.72 -0.01

30 NP5 2.07 -3.19 2.1 -3.53

31 NP5 2.783 0.60 2.847 0.72 10%

32 NP5 1.83 -4.46 X 1.90 -4.66 X 10%

34 NN5 2.679 0.05 2.724 0.02

35 NP4 2.63 -0.21 2.69 -0.18 15%

37 NP4 2.69 0.11 2.68 -0.23

37 NP5 2.6 -0.37 2.78 0.33

41 NN5 2.7 0.16 2.77 0.28 5%

44 NN5 2.59 -0.43 2.65 -0.40 10%

49 NN5 2654 14087.13 X 2723 15445.10 X 8%

50 NN5 2.71 0.21 2.76 0.22 6%

51 NP5 2.325 -1.83 2.397 -1.84 25

52 NP5 2.74 0.37 2.84 0.68

53 XX 2.779 0.58 2.830 0.62 5

60 NP5 2.57 -0.53 2.61 -0.63 15

62 NN4 2.88 1.12 2.76 0.22 15

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

Suspenderade @mnen / Suspended solids

Analyskoder & metoder Analysis codes & methods

STR-STG STR-STG

Glasfiberfilter. Torkat i 105 C. Glass fiber filter. Dried at 105 C.

SS 28112 (upphivd); SS-EN 872:2005; ISO 11923:1997 SS 28112 (upphivd); SS-EN 872:2005; ISO 11923:1997
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Suspenderade @mnen / Total suspended solids
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

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

N

2026-2 B1 mg/I 20.94 20.95 1.90 10.60 9.07 46
2026-2 B2 mg/| 20.75 20.95 1.73 9.60 8.36 46
2025-4 B1 mg/| 61.48  60.40 5.44 25.40 8.86 35
2025-4 B2 mg/| 66.08  65.20 6.45 32.90 9.76 37
2025-3 B1 mg/| 19.26 19.20 2.14 11.30 1113 41
2025-3 B2 mg/| 20.51 20.40 1.44 6.60 7.04 39
2025-2 B1 mg/| 1.770 1.700  0.447 1.700 25.23 29
2025-2 B2 mg/| 1.733 1.730 0.513 1.900 29.57 27
2024-3 Al mg/| 3.397 3.375 0.670 2.900 19.72 28
2024-3 A2 mg/| 3.343 3.170  0.629 2.540 18.82 27
2024-1 Al mg/| 13.30 13.04 1.41 6.00 10.59 39
2024-1 A2 mg/| 13.58 13.73 1.60 8.00 11.75 38
2024-1 B1 mg/| 39.59 39.24 3.93 19.60 9.93 42
2024-1 B2 mg/| 40.77  40.58 3.34 18.40 8.19 41
2023-3 Al mg/| 4794 4700 0.779 3.000 16.24 26
2023-3 A2 mg/I 4800 4760 0.724 2.770 15.09 25
2023-1 Al mg/| 18.71 19.00 1.94 8.05 10.35 43
2023-1 A2 mg/| 18.56 18.04 1.66 7.50 8.95 42
2023-1 B1 mg/| 4524  45.00 2.88 11.20 6.37 43
2023-1 B2 mg/| 5550 55.15 3.50 19.60 6.31 43
2022-3 Al mg/| 11.90 11.93 0.85 2.64 7.17 24
2022-3 A2 mg/| 11.97 11.95 1.08 5.23 8.99 24
2022-1 Al mg/| 15.97 16.20 1.08 4.40 6.76 46
2022-1 A2 mg/| 16.17 16.29 1.33 6.30 8.21 46
2022-1 B1 mg/| 66.40 62.80 13.50 46.30 2033 44
2022-1 B2 mg/| 79.81 79.02 3.86 17.00 4.83 43
2021-3 Al mg/| 2.274 2200 0.335 1.050 14.73 14
2021-3 A2 mg/| 2.629 2.600 0.418 1.220 15.89 14
2021-2 Al mg/| 14.67 14.70 1.40 6.00 9.54 49
2021-2 A2 mg/| 13.95 14.00 1.45 6.40 10.36 49
2021-2 B1 mg/I 25.84 25.65 2.75 15.52 10.65 39
2021-2 B2 mg/| 4294  43.00 2.40 9.10 5.60 39
2020-3 Al mg/| 1.114 1.140 0.149 0.520 13.35 9
2020-3 A2 mg/| 0.939 0.995 0.238 0.718 25.37 10
2020-1 Al mg/| 10.05 10.00 1.11 4.83 11.04 42
2020-1 A2 mg/| 9.689  9.800 1.157  4.900 11.94 42
2020-1 B1 mg/| 112.3 112.0 7.5 34.4 6.71 44
2020-1 B2 mg/| 161.9 162.3 9.3 46.7 5.72 42
2019-3 Al mg/| 5.106  5.285 0.965 3.500 1890 20
2019-3 A2 mg/| 5239 5260 0.810 3.400 15.47 21
2019-1 Al mg/| 16.11 16.15 1.79 10.00 1112 42
2019-1 A2 mg/| 15.15 15.00 1.73 7.80 1145 43
2019-1 B1 mg/| 59.03 59.10 4.28 18.00 7.25 44
2019-1 B2 mg/| 58.54  58.00 4.65 22.70 7.94 43

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Sjovatten

Lake water

Eutrof recipient
Eutrophicrecipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Eutrof recipient
Eutrophicrecipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Eutrof recipient

Eutrophic recipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avloppsvatten
Paperindustry wastewater
Eutrof recipient
Eutrophicrecipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Eutrof recipient

Eutrophic recipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Eutrof recipient

Eutrophic recipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avioppsvatten
Paperindustry wastewater
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Svenska English
Mean | medelvirde average concentration
Stdev | standardavvikelse standard deviation
CV% | variationskoefficient coefficient of variation
n antal som ingdr i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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STRmg/|, Part B

Suspenderade dmnen / Suspended solids
DelB/PartB

Sample B1
Method Mean Median Stdev Range CV% n Excl.
Total 20.94 20.95 1.90 10.60 9.07 46 2
STG 20.94 20.95 1.90 10.60 9.07 46 2
Sample B2
Method Mean Median Stdev Range CV% n Excl.
Total 20.75 20.95 1.73 9.60 8.36 46 2
STG 20.75 20.95 1.73 9.60 8.36 46 2
STR mg/|, Part B, Youden plot
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Suspenderade dmnen / Suspended solids

DelB/PartB

STR mg/|, Part B

Lab | Method || Sample 1 | z-score 1 | Excl. || Sample 2 | z-score 2 | Excl. MU Lab | Method || Sample 1 | z-score 1 | Excl. || Sample 2 | z-score 2 | Excl. MU
1 STG 21.0 0.03 20.7 -0.14 22% 32 STG 20 -0.50 17 -2.28 20%
3 STG 19.1 -0.97 16.5 -2.56 3,0 mg/I 33 STG 216 0.34 220 0.61 14
4 STG 20.7 -0.13 20.8 -0.09 19% 34 STG 22.2 0.66 22.0 0.61
5 STG 20.792 -0.08 20.896 -0.03 20% 36 STG 20.2 -0.39 19.8 -0.66 25%
6 STG 20.5 -0.24 195 -0.83 27% 37 STG 195 -0.76 20.75 -0.11 31%
7 STG 21.25 0.16 20.0 -0.55 23 % 39 STG 20 -0.50 22 0.61 13%
8 STG 20.9 -0.03 19.8 -0.66 22% 40 STG 22.3 0.71 21.3 0.20
9 STG 21.4 0.24 20.5 -0.26 20% 41 STG 20.5 -0.24 20.5 -0.26 25%
10 STG 193 -0.87 20.0 -0.55 22% 42 STG 22.67 0.91 21.50 0.32 +15%
11 STG 25.9 2.60 24.3 1.93 24 43 STG 213 0.18 213 0.20 23 %
12 STG 19.6 -0.71 21 0.03 44 STG 22.2 0.66 22.6 0.95 10%
13 STG 21.61 0.35 21.74 0.46 21 % 45 STG 22.6 0.87 22.2 0.72
14 STG 15.3 -2.97 18.0 -1.70 14% 45 STG 23 1.08 22 0.61
15 STG 16 -2.60 5.0 -9.20 X 47 STG 21.21 0.14 21.31 0.21 12%
16 STG 20.8 -0.08 20.5 -0.26 13% 48 STG 18.4 -1.34 19.2 -1.01 19%
18 STG 23.4 1.29 23.0 1.18 25% 50 STG 19.15 -0.95 19.65 -0.75 17%
19 STG 22.98 1.07 22.48 0.88 20% 51 STG 12 -4.71 X 12.5 -4.87 X 23
21 STG 21.75 0.42 21.25 0.17 52 STG 20.2 -0.39 20.3 -0.37
22 STG 20 -0.50 22 0.61 21% 54 STG 20 -0.50 20.8 -0.09 20%
23 STG 20.8 -0.08 20.0 -0.55 40% 58 STG 17.5 -1.82 19 -1.12
26 STG 23.2 1.18 21.2 0.15 20% 59 STG 21.20 0.13 20.00 -0.55 19
27 STG 22.67 0.91 22.76 1.04 20 % 60 STG 22.3 0.71 21.9 0.55 15%
29 STG #N/A X 14.7 -3.60 62 STG 23 1.08 22 0.61 20
31 STG 20.62 -0.17 22.12 0.68 15% 63 STG 22.8 0.97 215 0.32
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Suspenderade dmnen / Suspended solids
DelB/PartB

z-score for STR
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SFR

Suspenderad glodrest / Fixed suspended solids

Kommentar

Comment

Deltagare 51 och 59 misstanks ha rapporterat glodforlust i
stéllet glodrest.

Analyskoder & metoder

It is suspected that participants 51 and 59 reported loss on
ignition instead of ignition residue.

Analysis codes & methods

SFR-STG
Glasfiberfilter. Brant i 550 C.
SS 28112 (upphévd); SS-EN 872:2005; ISO 11923:1997
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SFR-STG
Glass fiber filter. Ignited at 550 C.
SS 28112 (upphédvd); SS-EN 872:2005; ISO 11923:1997



Glodrest / Fixed suspended solids
Denna och tidigare provningsjamférelser / Current and previous proficiency tests

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

2026-2 B1 mg/I 16.62 16.78 1.37 4.30 8.25 12
2026-2 B2 mg/| 16.68 17.15 1.70 5.70 10.22 12
2025-4 B1 mg/| 19.43 19.23 2.94 8.60 15.12 7
2025-4 B2 mg/| 18.10 19.00 4.01 11.60 22.14 7
2025-3 B1 mg/| 13.18 12.93 2.09 8.00 15.88 17
2025-3 B2 mg/| 14.02 14.80 1.84 5.70 13.16 17
2025-2 B1 mg/| 1.022 1.050 0324 0960 31.76 9
2025-2 B2 mg/l  0.8963 0.9000 0.1766 0.5400 19.70 7
2024-3 Al mg/| 1.011 0.935 0.232  0.600 2291 6
2024-3 A2 mg/l  0.7212 0.7350 0.2084 0.6030 28.90 6
2024-1 Al mg/| 11.36 11.35 1.14 3.66 10.06 13
2024-1 A2 mg/| 10.56 10.60 1.59 5.79 15.03 13
2024-1 B1 mg/| 22.90 23.09 2.83 7.47 12.37 7
2024-1 B2 mg/| 23.79 22.70 3.51 8.45 14.76 7
2023-3 Al mg/I 2.800 3.000 0.959 2350 3424 7
2023-3 A2 mg/I 2.887 2900 0.698 2.340 24.16 7
2023-1 Al mg/| 15.48 16.13 1.90 5.56 12.30 19
2023-1 A2 mg/| 15.26 16.20 2.30 7.50 15.04 19
2023-1 B1 mg/| 11.63 11.59 1.02 3.14 8.82 8
2023-1 B2 mg/| 12.09 12.20 1.64 5.41 13.61 8
2022-3 Al mg/| 6.081 6.340  0.649 1.770 10.68 7
2022-3 A2 mg/| 5.840 6.070 0.705 1.900 12.08 8
2022-1 Al mg/| 13.53 13.80 1.41 4.02 10.40 15
2022-1 A2 mg/| 13.70 14.00 1.74 5.26 12.70 15
2022-1 B1 mg/| 5.180  5.700 1.641 4.000 31.67 5
2022-1 B2 mg/| 7.377 6.740 1.535 4.400 20.81 7

SN

Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Kommunalt avloppsvatten, spikat
Municipal wastewater, spiked
Sjovatten

Lake water

Eutrof recipient
Eutrophicrecipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avloppsvatten
Paperindustry wastewater
Eutrof recipient
Eutrophicrecipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avioppsvatten
Paperindustry wastewater
Eutrof recipient

Eutrophic recipient

Kommunalt avloppsvatten
Municipal wastewater
Skogsindustriellt avloppsvatten
Paperindustry wastewater
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2021-3 Al mg/| for fa godkanda resultat 9 Eutrof recipient
2021-3 A2 mg/| too few acceptable results 9 Eutrophicrecipient
2021-2 Al mg/I 12.16 12.43 1.96 8.06 16.14 15 1 Kommunaltavloppsvatten
2021-2 A2 mg/I 12.08 12.20 1.96 7.17 16.25 15 1 Municipal wastewater
2021-2 B1 mg/| 10.68 10.33 3.47 10.51 32.52 6 1 Skogsindustriellt avloppsvatten
2021-2 B2 mg/| 11.44 11.48 0.80 2.20 6.97 6 1 Paperindustry wastewater
2020-3 Al mg/| for fa godkanda resultat 5 Eutrof recipient
2020-3 A2 mg/I too few acceptable results 5 Eutrophic recipient
2020-1 Al mg/I 7.148 7.550 1.108 3.400 15.50 13 4 Kommunaltavlioppsvatten
2020-1 A2 mg/| 7.304 7.270 1.457 4.350 19.95 14 3  Municipal wastewater
2020-1 B1 mg/| 13.21 13.80 3.30 10.20  24.99 7 2 Skogsindustriellt avioppsvatten
2020-1 B2 mg/| 18.98 20.30 4.88 13.70 25.72 1 Paperindustry wastewater
2019-3 Al mg/| 2.498 2.390 0.464 1.200 18.58 5 1 Eutrof recipient
2019-3 A2 mg/| 2.118 2.100 0.242 0.610 11.43 5 1 Eutrophicrecipient
2019-1 Al mg/I 12.71 13.00 2.06 7.33 16.22 15 3  Kommunaltavlopp, spikad
2019-1 A2 mg/| 11.92 12.44 2.15 7.83 18.04 16 2  Kommunaltavlopp, spikad
2019-1 B1 mg/I 12.24 11.03 3.35 10.10 27.32 8 1 Skogsindustriellt avloppsvatten
2019-1 B2 mg/| 11.43 11.33 2.64 6.80 23.11 8 1 Paperindustry wastewater
Svenska English
Mean | medelvirde average concentration
Stdev | standardavvikelse standard deviation
CV% | variationskoefficient coefficient of variation
n antal som ingdr i statistiken number included in the statistics
Excl. antal uteslutna ur statistiken number of exluded values
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Suspenderad glodrest / Fixed suspended solids
DelB/PartB

SFRmg/|, Part B

SFR B1
Sample B1 6
Method Mean Median Stdev Range CV% n Excl. i
Total 16.62 16.78 1.37 4.30 8.25 12 4 % 3
STG 16.62 16.78 1.37 4.30 8.25 12 4 "2

1

Sample B2 EEEEEEEE
Method Mean Median Stdev Range CV% n Excl. Tt T T TR
Total 1668 | 17.15 1.70 5.70 10.22 12 4 me/!
STG 16.68 17.15 1.70 5.70 10.22 12 4 SER B2

Count
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z-score for SFR

SFR mg/|, Part B

Suspenderad glodrest / Fixed suspended solids

DelB/PartB

61

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

12 STG 14.8 -1.44 14.8 -1.38

15 STG 14.5 -1.66 25 -8.60 X

26 STG 18.8 1.48 17.6 0.26

29 STG #N/A X 12.7 -2.61

31 STG 16.55 -0.16 18.22 0.63 30%

32 STG 8334 595.19 X 798.9 458.89 X 15%

37 STG 15.3 -1.08 15.5 -0.97 23%

39 STG 15.8 -0.71 18.4 0.73

41 STG 17 0.16 16.5 -0.38 25%

44 STG 18.2 1.04 18.4 0.73 30%

50 STG 16 -0.56 16 -0.68 17%

51 STG 4.49 -8.95 3.04 -8.28

59 STG 3.6 -9.60 X 4.8 -7.25 X 40

60 STG 17.7 0.67 17.7 0.32 20%

62 STG 17 0.16 17 -0.09 20

63 STG 17.8 0.75 17.3 0.09

X z-scoreB1l O z-scoreB2 Unsatisfactory — — — Questionable
A_________________________________X ______
] o 1) X X 5
X X Q o o
5 © X
N o Q
I X
o
5B 2 & 2 B B & B B 8 B & 8 B B &
o B a Q o ™ R b & & b 3 3 < 3 &
Lab (Method)
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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.

63




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 0.50 74.0 :(EZVCZ}/DZ =STANDARDIZE(E2;C2;D2)
3 |kond A2 75.42 0.8 75.4 -0.02 -0.02

Transfer median values (Median) and standard deviations 5T T e iy iy
(Stdev) for each parameter from the report into excel. Enter the & [NHan AL 13 162 145 202 202
7 |NH4aN A2 113.0 15.6 140 173 1.73

measurements ﬁom your laboratory. Use the above formula or & Inosan o a0 e | am o o
the Excel function STANDARDIZE to calculate the z-scores. @ |NozIN A2 L0 253 200 0.35 0.35
. . 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 Al which is “questionable”. The lab should 12 ptot ML | saes | aeh | M3 .61 061

. . . 13 |PtDt A2 55.60 531 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




Deltagare / Participants

AAK Sweden AB
374 82 Karlshamn, Sweden

Billerud Sweden AB Skarblacka
617 10 Skarblacka, Sweden

Borealis AB Krackeranldggningen
444 86 Stenungsund, Sweden

Enkdpings kommun, Vatten- och avloppsverksamheten
745 80 Enkoping, Sweden

Eurofins Environment Testing Norway AS, Moss
1538 Moss, Norway

Finnish Environment Institute SYKE, Oulu
90014 Oulun Yliopisto, Finland

Granges Finspang AB
612 81 Finspang, Sweden

Hassleholm Miljo AB
281 80 Hassleholm, Sweden

Kappalaverket
181 03 Lidingo, Sweden

Kemira Kemi AB
251 09 Helsingborg, Sweden

Laboratorium Goéviken
831 52 Ostersund, Sweden

LKAB
981 86 Kiruna, 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

Nouryon Functional Chemicals AB Domsjo
891 26 Ornskoldsvik, Sweden

Nouryon Pulp and Performance Chemicals AB Alby
841 44 Alby, Sweden

Nykopings kommun
611 83 Nykoping, Sweden

Oskarshamn kommun, Ernemar reningsverk
572 28 Oskarshamn, Sweden

Perstorp Specialty Chemicals AB
284 80 Perstorp, Sweden

Ahlstrom Stélldalen AB
714 81 Stélldalen, Sweden

Boliden Mineral AB, Ronnskar
932 81 Skelleftehamn, Sweden

Domsjo Fabriker AB
891 86 Ornskoldsvik, Sweden

Eskilstuna Strangnas Energi och Miljo AB
635 13 Eskilstuna, Sweden

Eurofins Water Testing Sweden AB
531 17 Lidk6ping, Sweden

Gallivare kommun, Kavahedens reningsverk
982 35 Géllivare, Sweden

Gryaab AB
402 74 Goteborg, Sweden

IVL Svenska Milj6institutet AB
400 14 Goteborg, Sweden

Karlskrona kommuns vattenlab
371 62 Lyckeby, Sweden

Kubikenborg Aluminium AB
851 76 Sundsvall, Sweden

Ljungby kommun
341 83 Ljungby, Sweden

LMI AB
251 07 Helsingborg, Sweden

Mondi Dynds AB
873 81 Vdja, Sweden

NG Nordic
692 85 Kumla, Sweden

Nodra AB Slottshagen
601 02 Norrképing, Sweden

Nouryon Functional Chemicals AB Stenungsund
444 31 Stenungsund, Sweden

Nouryon Pulp and Performance Chemicals AB Sundsvall
850 13 Sundsvall, Sweden

Orebro kommun, Reningsverket Skeback
701 35 Orebro, Sweden

Perstorp Oxo AB
444 84 Stenungsund, Sweden

Preem AB, Preemraff Géteborg
418 23 Goteborg, Sweden
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Deltagare, forts. / Participants, cont.

Preemraff Lysekil
453 92 Lysekil, Sweden

SGS Analytics Sweden AB, Karlstad
651 07 Karlstad, Sweden

SGS Analytics Sweden AB, Umea
903 03 Umea, 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 Link&ping, Sweden

Uppsala Vatten och Avfall AB
751 44 Uppsala, Sweden

VA-Bolaget i Karlskoga AB
691 21 Karlskoga, Sweden

Vallviks Bruk AB
826 79 Vallvik, Sweden

Vastervik Miljo & Energi AB
593 21 Vastervik, Sweden

Vaxjoé kommun, Avloppsverket Sundet
355 93 Vaxjo, Sweden

Vimmerby Energi och Miljo AB
598 40 Vimmerby, Sweden

Saffle kommun
661 30 Saffle, Sweden

SGS Analytics Sweden AB, Linkdping
581 10 Link6ping, Sweden

Sodra Cell Varo
432 86 Varobacka, Sweden

Statens Geotekniska Institut SGI
581 93 Linkoping, Sweden

Syvab
147 92 Grodinge, Sweden

Trollhadttan Energi AB
461 58 Trollhattan, Sweden

VA SYD Bulltoftalaboratoriet
201 21 Malmo, Sweden

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

Vanersborgs kommun
462 85 Vanersborg, Sweden

Vastvatten, Skansverket
451 50 Uddevalla, Sweden

Veolia Water Technologies
226 47 Lund, Sweden

Westinghouse Electric Sweden AB
721 36 Vasteras, Sweden
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