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General 
These PT were provided by AQS Baden-Württemberg as a subcontractor for wca 

environment limited, Brunel House, Volunteer Way, Faringdon, Oxfordshire SN7 7YR, United 

Kingdom on behalf of United Kingdom Water Industry Research (UKWIR).  

In five PT rounds the following determinands were to be measured: 

¶ UKWIR 1/25 

o Decabromodiphenylethane (DBDPE) 

¶ UKWIR 2/25 

o Fipronil (FBNL) 

o Imidacloprid (IMIDA) 

¶ UKWIR 3/25 

o PFAS / CAS-Number 

PFBA / 375-22-4 

PFPeA/ 2706-90-3 

PFHxA / 307-24-4 

PFHpA / 375-85-9 

PFOA/ 335-67-1 

PFOS / 1763-23-1 

PFNA / 375-95-1 

PFDA / 335-76-2 

PFUnDA/ 2058-94-8 

PFDoDA / 307-55-1 

PFBS / 375-73-5 

PFPeS / 2706-91-4 

PFHxS / 355-46-4 

PFHpS/ 375-92-8 

PFNS/ 68259-12-1 

PFDS / 335-77-3 

PFUnDS / 49786-16-1 

¶ UKWIR 4/25 

o Special PFAS / CAS-Number 

6:2 Fluorotelomer phosphate diester / 57677-95-9 

8:2 Fluorotelomer phosphate diester / 678-41-1 

10:2 Fluorotelomer phosphate diester / 1895-26-7 

6:2 Fluorotelomer sulfonic acid, 27619-97-2 

Perfluorooctanesulfonamide / 754-91-6 

2-(N-Ethylperfluoro- 

octanesulfon-amido)acetic acid / 2991-50-6 

¶ UKWIR 5/25 

o Trifluoroacetic acid  

The PTs were executed and evaluated according to the requirements of ISO 13528: 2022.  
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PT design 
Each participant received the following samples for the PT rounds: 

UKWIR 1/25: 

¶ 3 x 2 samples in 1000-ml-amber ground bottles with glass plug. Preservation by 

cooling. 

UKWIR 2/25: 

¶ 3 x 2 samples in 250-ml-glas bottles screw capped. Preservation by cooling. 

¶ 1 non spiked surface water as blank sample to check for any background content. 

 

UKWIR 3/25: 

¶ 3 samples in 2 x 250-ml-plastic bottles and 3 samples in 2 x 50-ml-plastic tubes (with 

exactly 20 ml sample volume) each.  

¶ 1 non spiked surface water as blank sample to check for any background content.  

 

UKWIR 4/25: 

¶ 3 samples in 2 x 250-ml-plastic bottles and 3 samples in 2 x 50-ml-plastic tubes (with 

exactly 20 ml sample volume) each.  

¶ 1 non spiked surface water as blank sample to check for any background content.  

 

UKWIR 5/25: 

¶ 3 samples in 50-ml-plastic tubes 

¶ 1 non spiked surface water as blank sample to check for any background content 

 

The samples were cooled directly after preparation and dispatched with freezer packs (if 

necessary) added to the packages by express service (GoExpress). Participants were 

requested to start with the analysis one day after receipt of the samples at the latest, if 

necessary. 

 

Analytical methods  
The participants were free to choose a suitable method, but the following limits of 
quantification were required:  
 
UKWIR 1/25 
 

parameter limit of quantification in ng/l 

DBDPE 1,5 

 
UKWIR 2/25 
 

parameter limit of quantification in ng/l 

Fipronil (FBNL) 30 

Imidacloprid 20 
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UKWIR 3/25 
 

parameter limit of quantification in ng/l 

PFBA 
PFPeA 
PFHxA 
PFHpA 
PFOA 
PFOS 
PFNA 
PFDA 
PFUnDA 
PFDoDA 
PFBS 
PFPeS 
PFHxS 
PFHpS 
PFNS 
PFDS 
PFUnDS 

200 
2,5 
2,5 
2,5 
1,5 
1,5 
50 
50 
50 
50 
2,5 
50 
2,5 
50 
50 
50 
40 

 
UKWIR 4/25 
 

parameter limit of quantification 
in ng/l 

6:2 Fluorotelomer phosphate diester 
8:2 Fluorotelomer phosphate diester 
10:2 Fluorotelomer phosphate diester 
6:2 Fluorotelomer sulfonic acid 
Perfluorooctanesulfonamide 
2-(N-Ethylperfluorooctanesulfon-amido)acetic acid 
 

2,5 
2,5 
2,5 
2,5 
2,5 
2,5 

 
UKWIR 5/25 
 

parameter limit of quantification in µg/l  

Trifluoroacetic acid 0,25 

 
The samples had to be analysed in duplicate over the complete method (sample preparation 
and measurement). The participants were asked to submit the results as average values with 
three significant digits. 
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Evaluation procedure  
The statistical evaluation was executed according to ISO 13528:2022. 
 
UKWIR 1/25 and UKWIR 4/25 
 
As assigned value a reference value was used, which was calculated from the spiking of the 
surface water with the respective analytes. The uncertainty of the assigned value was 
derived from an uncertainty budget of the sample preparation. 
 
UKWIR 2/25, UKWIR 3/25, UKWIR 5/25 
 
The assigned value was calculated with the Algorithm A, a robust statistical estimator.  
 
The uncertainty of the assigned value was calculated acccording to ISO 13528: 
 

όὼ
ρȟςυ ὼ ίᶻ

ὴ
 

s*: standard deviation calculated from the results using the Algorithm A 
p: number of results 
 
For all PT rounds, tƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ŦƻǊ ǇǊƻŦƛŎƛŜƴŎȅ ŀǎǎŜǎǎƳŜƴǘ ˋpt was calculated in 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 9ǳǊƻǇŜŀƴ v!κv/ 5ƛǊŜŎǘƛǾŜΥ ˋpt = 0,25 * xpt. 
 
A z-score was calculated for each measurement result derived from the assigned value xpt 
ŀƴŘ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ŦƻǊ ǇǊƻŦƛŎƛŜƴŎȅ ŀǎǎŜǎǎƳŜƴǘ ˋpt: 
 

ᾀ
ὼ ὼ

„
 

 
The assessment of the results was as follows:  
μȊμ Җ н.0  satisfactory 
2.0 < |z| < 3.0 questionable 
μȊμ җ 3.0 unsatisfactory 
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Results of evaluation  
Number of participants: 

PT round determinands number of 
participants 

number of participants 
reporting results 

UKWIR 
1/25 

Decabromodiphenylethane 
(DBDPE) 
 

2 2 

UKWIR 
2/25 

Fipronil 
Imidacloprid 
 

5 5 

UKWIR 
3/25 

PFAS 14 14 

UKWIR 
4/25 

Special PFAS 8 7 

UKWIR 
5/25 

Trifluoroacetic acid 15 14 

 
In the following figures the percentage of satisfactory, questionable and unsatisfactory 
results are illustrated.   
 
UKWIR 1/25, UKWIR 2/25 and UKWIR 5/25 
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UKWIR 3/25 
 

 
 
UKWIR 4/25 
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Explanation of tables and graphs in the appendix  
The appendix contains the PT data for all parameters and all samples in tables and graphs. 
For each parameter the following illustrations are given: 
 
Parameter table 
In these tables the following values for each concentration level are listed: 

¶ assigned value in ng/l or µg/l 

¶ expanded uncertainty of the assigned value in % 

¶ standard deviation of the data set in ng/l or µg/l, calculated using Algorithm A (due to 
the often low number of participants this standard deviation estimate is not very 
reliable) 

¶ standard deviation for proficiency assessment in ng/l or µg/l for the calculation of z-
scores (25 % of the assigned value) 

¶ rel. standard deviation for proficiency assessment in % 

¶ tolerance limits above and below in ng/l or µg/l and % (limit for assessment as 
ΨǎŀǘƛǎŦŀŎǘƻǊȅΩύ 

¶ number of values in this level 

¶ ƴǳƳōŜǊ ƻŦ ƴƻǘ ǎŀǘƛǎŦŀŎǘƻǊȅ ǾŀƭǳŜǎ όΨǉǳŜǎǘƛƻƴŀōƭŜΩ ƻǊ ǳƴǎŀǘƛǎŦŀŎǘƻǊȅΩύ ōŜƭƻǿ ŀƴŘ ŀōƻǾŜ 
the assigned value and the percentage of these values in total 

 
Relative standard deviation 
The diagrams for the rel. standard deviation vs. the assigned value show the values 
compared to the fixed standard deviation for proficiency assessment (horizontal line at 25%) 
and the concentration dependence. 
 
Sample table 
In this table all results of the participants are noted together with uncertainties (where 

reported). For these uncertainties z-scores (zeta-scores) are calculated according to the 
formula 

‒
ὼ ὼ

ό ό

 

with 
 x = result of the participant 
 xpt = assigned value 
 ulab Ґ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǎǘŀƴŘŀǊŘ ǳƴŎŜǊǘŀƛƴǘȅ 
 ux,pt = standard uncertainty of the assigned value 

 

z-scores can be used for the plausibility check of measurement uncertainties. The type of 
assessment is equivalent to that of z-ǎŎƻǊŜǎΣ ƛΦŜΦ ŀƴ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ Җ нΣл Ŏŀƴ ōŜ ǊŜƎŀǊŘŜŘ 
ŀǎ ΨǎŀǘƛǎŦŀŎǘƻǊȅΩΦ  

z-scores above this value indicate an underestimation of the measurement uncertainty. 
This table also contains the assigned value and its uncertainty as well as the tolerance limits  
(z = ± 2,0). 
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Sample graphs of concentrations 
!ƭƭ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǳƭǘǎΣ ǎƻǊǘŜŘ ŦƻǊ ǾŀƭǳŜǎΣ ŀǊŜ ǎƘƻǿƴ ƘŜǊŜ ǾŜǊǎǳǎ ǘƘŜ laboratory codes. The 
assigned value and its uncertainty as well as the tolerance limits are also included. 
 
z-score graphs 
In a similar way the z-scores attributed to the participantsΩ results are shown here versus the 
laboratory codes. 
 
Graphs of expanded uncertainty 
The expanded uncertainty is shown if laboratories reported uncertainties. 
 
-yscore graphs 
LŦ ƭŀōƻǊŀǘƻǊƛŜǎ ǊŜǇƻǊǘŜŘ ǳƴŎŜǊǘŀƛƴǘƛŜǎΣ ʸ-scores were calculated and are shown versus the 
laboratory codes.  
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UKWIR 1/25 

 

 

Recovery rate, matrix content, relative standard deviation 

There is no calculation of the recovery rate, the matrix content and relative standard deviation, 

because only two laboratories participated in this PT. 
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1 4,90 1,36 1,23 25,00 7,4 2,5 50,00-50,00 0 0 0 0,0

2 9,7 0,69 2,43 25,00 14,6 4,9 50,00-50,00 1 0 0 50,0

3 17,4 0,38 4,35 25,00 26,1 8,7 50,00-50,00 0 0 0 0,0

 sum 1 0 0 20,0

Decabromodiphenylethane
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lab code result [ng/l] ± z-score z-score assessm.**

1 3,9 -0,8 s

2 5,3 0,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 1/25 DBDPE - 1

assigned value [ng/l]* 4,9 ± 0,066

upper tolerance limit [ng/l] 7,4

lower tolerance limit [ng/l] 2,5
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lab code result [ng/l] ± z-score z-score assessm.**

1 6,6 -1,3 s

2 15,2 2,3 q

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 1/25 DBDPE - 2

assigned value [ng/l]* 9,7 ± 0,14

upper tolerance limit [ng/l] 14,6

lower tolerance limit [ng/l] 4,9
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lab code result [ng/l] ± z-score z-score assessm.**

2 21,1 0,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 1/25 DBDPE - 3

assigned value [ng/l]* 17,4 ± 0,23

upper tolerance limit [ng/l] 26,1

lower tolerance limit [ng/l] 8,7
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UKWIR 2/25 

 

 

Recovery and matrix content 

 

slope of the regression: 1,09; average recover rate: 109 %  
neg. x-axis intercept corresponds to the matrix content: 0 µg/l 
expanded uncertainty of the matrix content: 3,1 µg/l = 0 % 
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1 78,26 16,76 11,73 19,57 25,00 117,4 39,13 50,00 -50,00 5 0 0 0,0

2 152,7 20,55 28,08 38,19 25,00 229,1 76,37 50,00 -50,00 5 0 0 0,0

3 223,4 13,08 26,13 55,86 25,00 335,2 111,7 50,00 -50,00 5 0 0 0,0

 sum 15 0 0 0,0

Fipronil
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Relative standard deviation and tolerance limits 

 

25 % is the value used as standard deviation for proficiency assessment.  

Method specific evaluation 

Only not specified methods were used. 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-10 of A-240 

 

 

 

lab code result [ng/l] ± z-score z-score assessm.**

1 75 18,8 -0,3 -0,2 s

2 88 26,4 0,7 0,5 s

3 69,9 31,8 -0,5 -0,4 s

4 68 -0,5 s

5 90,4 0,6 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 2/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Fipronil - 1

78,26

117,4

39,13

± 13,12
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lab code result [ng/l] ± z-score z-score assessm.**

1 147 36,8 -0,2 -0,2 s

2 166 48,8 0,5 0,3 s

3 117 53,2 -1,2 -0,9 s

4 150 -0,1 s

5 183,7 0,8 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 2/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Fipronil - 2

152,7

229,1

76,37

± 31,4
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lab code result [ng/l] ± z-score z-score assessm.**

1 215 53,8 -0,3 -0,2 s

2 238,9 71,7 0,4 0,3 s

3 194 88,3 -0,6 -0,5 s

4 216 -0,1 s

5 253,3 0,5 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 2/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Fipronil - 3

223,4

335,2

111,7

± 29,2
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Recovery and matrix content 

 

slope of the regression: 0,989; average recover rate: 98,9 % 
neg. x-axis intercept corresponds to the matrix content: 18,5 µg/l 
expanded uncertainty of the matrix content: 18,5 µg/l = 100 % 
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1 227,1 41,34 83,98 56,79 25,00 340,7 113,6 50,00 -50,00 5 0 1 20,0

2 392,2 17,21 60,36 98,04 25,00 588,2 196,1 50,00 -50,00 5 0 0 0,0

3 787,9 15,82 111,5 197,0 25,00 1182 393,9 50,00 -50,00 5 0 0 0,0

 sum 15 0 1 6,7

Imidacloprid
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Relative standard deviation 

 

25 % is the value used as standard deviation for proficiency assessment.  

Method specific evaluation 

Only not specified methods were used. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 206 52 -0,4 -0,4 s

2 368,5 73,7 2,4 2,5 q

3 192 28,7 -0,7 -0,6 s

4 161 -1,2 s

5 223,6 -0,1 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 2/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Imidacloprid - 1

227,1

340,7

113,6

± 93,9
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lab code result [ng/l] ± z-score z-score assessm.**

1 407 102 0,2 0,2 s

2 400,2 80 0,2 0,1 s

3 345 51,8 -1,1 -0,5 s

4 339 -0,5 s

5 469,6 0,8 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 2/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Imidacloprid - 2

392,2

588,2

196,1

± 67,5
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lab code result [ng/l] ± z-score z-score assessm.**

1 794 199 0,1 0,0 s

2 790,3 158,1 0,0 0,0 s

3 715 107 -0,9 -0,4 s

4 695 -0,5 s

5 945 0,8 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 2/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Imidacloprid - 3

787,9

1182

393,9

± 124,7
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UKWIR 3/25 

 

Recovery and matrix content 

 

slope of the regression: 0,859; average recovery rate: 85,9 %  
neg. x-axis intercept corresponds to the matrix content: 42,3 ng/l 

exp. uncertainty of the matrix content: 42,3 ng/l = 100 %  
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1 369,9 21,70 120,1 92,46 25,00 554,8 184,9 50,00 -50,00 14 1 1 14,3

2 532,2 24,83 197,8 133,0 25,00 798,3 266,1 50,00 -50,00 14 1 2 21,4

3 699,0 19,42 203,1 174,8 25,00 1049 349,5 50,00 -50,00 14 1 1 14,3

 sum 42 3 4 16,7

Perfluorobutanoic acid
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Relative standard deviations 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The values determined with HPLC-MS/MS showed the closest statistical distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 330 145 -0,5 -0,4 s

2 364 -0,1 s

3 433 0,7 s

4 68,9 11,2 -7,4 -3,3 u

5 311 -0,6 s

7 266 -1,1 s

8 317,909 158,96 -0,6 -0,6 s

9 419 167,6 0,5 0,5 s

11 700 280 2,3 3,6 u

12 549 1,9 s

13 253,4 4,1 -2,9 -1,3 s

14 432 126 0,8 0,7 s

15 326 82 -0,8 -0,5 s

16 437 0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorobutanoic acid - 1

369,9

554,8

184,9

± 80,2
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lab code result [ng/l] ± z-score z-score assessm.**

1 488 197 -0,4 -0,3 s

2 578 0,3 s

3 493 -0,3 s

4 88,9 14,5 -6,7 -3,3 u

5 450 -0,6 s

7 335 -1,5 s

8 450,369 225,18 -0,6 -0,6 s

9 584 233,6 0,4 0,4 s

11 1010 404 2,2 3,6 u

12 808 2,1 q

13 352,9 7,2 -2,7 -1,3 s

14 729 212 1,6 1,5 s

15 486 122 -0,5 -0,3 s

16 632 0,8 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorobutanoic acid - 2

532,2

798,3

266,1

± 132,2
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lab code result [ng/l] ± z-score z-score assessm.**

1 779 343 0,4 0,5 s

2 662 -0,2 s

3 672 -0,2 s

4 128 20,9 -8,3 -3,3 u

5 619 -0,5 s

7 415 -1,6 s

8 656,614 328,31 -0,2 -0,2 s

9 818 327,2 0,7 0,7 s

11 1150 460 1,9 2,6 q

12 886 1,1 s

13 503,4 7 -2,9 -1,1 s

14 829 242 0,9 0,7 s

15 678 170 -0,2 -0,1 s

16 870 1,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorobutanoic acid - 3

699

1049

349,5

± 135,7
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Recovery and matrix content 

 

slope of the regression: 0,925; average recovery rate: 92,5 %  
neg. x-axis intercept corresponds to the matrix content: 5,42 ng/l 

exp. uncertainty of the matrix content: 5,42 ng/l = 100 %  

 

  

le
ve

l

a
s
s
ig

n
e

d
 v

a
lu

e
 [

n
g
/l
]

e
x
p

a
n

d
e

d
 u

n
ce

rt
a

in
ty

 o
f 

th
e

 

a
s
s
ig

n
e

d
 v

a
lu

e
 [

%
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

, 
ca

lc
u

la
te

d
 

u
s
in

g
 r

o
b

u
s
t 
s
ta

tis
tic

s
 [

n
g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[n

g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[%

]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[n

g
/l
]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[n
g
/l
]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[%

]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[%
]

n
u

m
b

e
r 

o
f 

re
s
u

lts

o
u

t 
b

e
lo

w

o
u

t 
a

b
o

ve

o
u

t 
[%

]

1 14,34 28,09 5,809 3,585 25,00 21,51 7,170 50,00 -50,00 13 0 3 21,4

2 22,63 26,89 9,109 5,658 25,00 33,95 11,32 50,00 -50,00 14 1 2 21,4

3 41,22 20,03 12,36 10,31 25,00 61,83 20,61 50,00 -50,00 14 1 1 14,3

 sum 41 2 6 19,5

Perfluoropentanoic acid
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Relative standard deviations 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The values determined with EN 17892-LC-MS/MS showed the broadest statistical 

distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 13,5 5 -0,3 -0,2 s

2 16,4 0,6 s

3 14,5 0,0 s

4 8 0,69 -3,1 -1,8 s

5 8,4 2,52 -2,5 -1,7 s

7 12,5 -0,5 s

8 9,562 4,781 -1,5 -1,3 s

9 21 9,7 1,3 1,9 s

11 124 49,6 4,4 30,6 u

12 10 -1,2 s

13 16,6 1,7 1,0 0,6 s

14 23,3 7,02 2,2 2,5 q

15 21,7 5,4 2,2 2,1 q

16 11,2 -0,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoropentanoic acid - 1

14,34

21,51

7,17

± 4,03
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Strongly deviating values are not shown in the diagram. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 18,3 7 -0,9 -0,8 s

2 24 0,2 s

3 25,2 0,5 s

4 13,3 1,15 -3,0 -1,6 s

5 15,5 1,65 -2,3 -1,3 s

7 17,6 -0,9 s

8 16,444 8,222 -1,2 -1,1 s

9 30 13,8 1,0 1,3 s

11 141 56,4 4,2 20,9 u

12 10 -2,2 q

13 25 2 0,7 0,4 s

14 35 10,5 2,0 2,2 q

15 29,5 7,4 1,4 1,2 s

16 20,7 -0,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoropentanoic acid - 2

22,63

33,95

11,32

± 6,09



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-43 of A-240 

 

Strongly deviating values are not correctly shown in the diagram. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 36,7 15 -0,5 -0,4 s

2 43,2 0,2 s

3 44,3 0,3 s

4 32,1 2,76 -2,1 -0,9 s

5 31,2 9,34 -1,6 -1,0 s

7 28,7 -1,2 s

8 37,272 18,636 -0,4 -0,4 s

9 53 24,4 0,9 1,1 s

11 192 76,8 3,9 14,6 u

12 15,8 -2,5 q

13 45,9 3,5 1,0 0,5 s

14 58,6 17,6 1,8 1,7 s

15 40,3 10,1 -0,1 -0,1 s

16 43,4 0,2 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoropentanoic acid - 3

41,22

61,83

20,61

± 8,26
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Strongly deviating values are not shown in the diagram. 
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Recovery and matrix content 

 

slope of the regression: 1,06; average recovery rate: 106 %     

neg. x-axis intercept corresponds to the matrix content: 4,17 ng/l    

exp. uncertainty of the matrix content: 4,17 ng/l = 100 %     
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1 12,76 25,24 4,820 3,189 25,00 19,13 6,378 50,00 -50,00 14 0 1 7,1

2 26,23 25,64 10,07 6,558 25,00 39,35 13,12 50,00 -50,00 14 0 1 7,1

3 41,09 24,40 15,00 10,27 25,00 61,64 20,55 50,00 -50,00 14 0 2 14,3

 sum 42 0 4 9,5

Perfluorohexanoic acid
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Relative standard deviation and tolerance limits 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

 

The differences between the LC-MS-methods were not significant. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 13,8 3 0,5 0,3 s

2 13,1 0,1 s

3 16,8 1,3 s

4 7,3 4,8 -1,9 -1,7 s

5 6,92 2,08 -3,0 -1,8 s

7 11,5 -0,4 s

8 7,379 3,689 -2,2 -1,7 s

9 18 4,7 1,8 1,6 s

11 12,1 4,84 -0,2 -0,2 s

12 10 -0,9 s

13 13,8 0,9 0,6 0,3 s

14 20,9 5,68 2,5 2,6 q

15 17,9 4,5 1,9 1,6 s

16 10 -0,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorohexanoic acid - 1

12,76

19,13

6,378

± 3,22
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lab code result [ng/l] ± z-score z-score assessm.**

1 29,4 7 0,7 0,5 s

2 25,4 -0,1 s

3 38,6 1,9 s

4 14,8 4,44 -2,8 -1,7 s

5 16,9 5,05 -2,2 -1,4 s

7 19,7 -1,0 s

8 18,075 9,038 -1,4 -1,2 s

9 34 8,8 1,4 1,2 s

11 41 16,4 1,7 2,3 q

12 16,7 -1,5 s

13 24,5 1,2 -0,5 -0,3 s

14 37,8 10,3 1,9 1,8 s

15 28,8 7,2 0,5 0,4 s

16 21,6 -0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorohexanoic acid - 2

26,23

39,35

13,12

± 6,73
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lab code result [ng/l] ± z-score z-score assessm.**

1 49,7 11 1,2 0,8 s

2 37,7 -0,3 s

3 62,6 2,1 q

4 30,7 12,3 -1,3 -1,0 s

5 28,6 8,59 -1,9 -1,2 s

7 27 -1,4 s

8 31,807 15,903 -1,0 -0,9 s

9 51 13,3 1,2 1,0 s

11 63,6 25,4 1,6 2,2 q

12 23,3 -1,7 s

13 37,2 2,7 -0,7 -0,4 s

14 55 15 1,5 1,4 s

15 42,8 10,7 0,2 0,2 s

16 34,3 -0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorohexanoic acid - 3

41,09

61,64

20,55

± 10,03
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Recovery and matrix content 

 

slope of the regression: 0,972; average recovery rate: 97,2 %     
neg. x-axis intercept corresponds to the matrix content: 2,49 ng/l    
exp. uncertainty of the matrix content: 2,49 ng/l = 100 %     
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1 9,624 19,96 2,875 2,406 25,00 14,44 4,812 50,00 -50,00 14 0 1 7,1

2 20,79 21,98 6,841 5,199 25,00 31,19 10,40 50,00 -50,00 14 0 2 14,3

3 38,46 23,29 13,41 9,616 25,00 57,70 19,23 50,00 -50,00 14 0 2 14,3

 sum 42 0 5 11,9

Perfluoroheptanoic acid
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Relative standard deviation and tolerance limits  

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The differences between the LC-MS-methods were not significant. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 7,84 3 -1,0 -0,7 s

2 10,2 0,2 s

3 20,1 4,4 u

4 6,3 0,59 -3,3 -1,4 s

5 6,1 1,83 -2,7 -1,5 s

7 8,3 -0,6 s

8 6,947 3,473 -1,3 -1,1 s

9 13 4,7 1,3 1,4 s

11 11,8 4,72 0,9 0,9 s

12 10 0,2 s

13 10 1 0,3 0,2 s

14 12,6 3,52 1,5 1,2 s

15 7,71 1,93 -1,4 -0,8 s

16 10 0,2 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroheptanoic acid - 1

9,624

14,44

4,812

± 1,921
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lab code result [ng/l] ± z-score z-score assessm.**

1 18,6 7 -0,5 -0,4 s

2 20,7 0,0 s

3 52,1 6,0 u

4 15,5 -1,0 s

5 16,7 5 -1,2 -0,8 s

7 16,2 -0,9 s

8 16,311 8,155 -1,0 -0,9 s

9 27 9,7 1,2 1,2 s

11 46,1 18,4 2,7 4,9 u

12 15,9 -0,9 s

13 18,7 1,1 -0,9 -0,4 s

14 29,4 8,22 1,8 1,7 s

15 16 4 -1,6 -0,9 s

16 18 -0,5 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroheptanoic acid - 2

20,79

31,19

10,4

± 4,57
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lab code result [ng/l] ± z-score z-score assessm.**

1 46,7 18 0,8 0,9 s

2 37,3 -0,1 s

3 69,9 3,3 u

4 26,8 2,52 -2,5 -1,2 s

5 31 9,29 -1,2 -0,8 s

7 25,9 -1,3 s

8 33,153 16,576 -0,6 -0,6 s

9 49 17,6 1,1 1,1 s

11 74 29,6 2,3 3,7 u

12 22,7 -1,6 s

13 34,1 1,7 -1,0 -0,5 s

14 48,8 13,6 1,3 1,1 s

15 30,2 7,6 -1,4 -0,9 s

16 35,7 -0,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroheptanoic acid - 3

38,46

57,7

19,23

± 8,96



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-70 of A-240 

 

 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-71 of A-240 

 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-72 of A-240 

 

 

Recovery and matrix content 

 

slope of the regression: 1,014; average recovery rate: 101,4 %    

neg. x-axis intercept corresponds to the matrix content: 3,25 ng/l    

exp. uncertainty of the matrix content: 3,25 ng/l = 100 %     
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1 8,019 23,83 2,860 2,005 25,00 12,03 4,009 50,00 -50,00 14 0 0 0,0

2 17,99 19,85 5,346 4,498 25,00 26,99 8,996 50,00 -50,00 14 0 1 7,1

3 25,79 21,98 8,485 6,448 25,00 38,69 12,90 50,00 -50,00 14 1 1 14,3

 sum 42 1 2 7,1

Perfluorooctanoic acid
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Relative standard deviation and tolerance limits 
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Method specific evaluation 

 

 

The differences between the LC-MS-methods were not significant. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 9,02 3 0,6 0,5 s

2 8,4 0,2 s

3 8,89 0,4 s

4 4 1,18 -3,6 -2,0 s

5 4,13 1,24 -3,4 -1,9 s

7 8,2 0,1 s

8 4,05 2,025 -2,9 -2,0 s

9 11 4,1 1,3 1,5 s

11 7,43 2,97 -0,3 -0,3 s

12 10 1,0 s

13 8 0,6 0,0 0,0 s

14 12 4,19 1,7 2,0 s

15 7,14 1,78 -0,7 -0,4 s

16 10 1,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorooctanoic acid - 1

8,019

12,03

4,009

± 1,911
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lab code result [ng/l] ± z-score z-score assessm.**

1 18,2 5 0,1 0,0 s

2 17,2 -0,2 s

3 22,3 1,0 s

4 10,4 3,05 -3,2 -1,7 s

5 13,6 4,09 -1,6 -1,0 s

7 14 -0,9 s

8 12,282 6,141 -1,6 -1,3 s

9 22 8,1 0,9 0,9 s

11 28,5 11,4 1,8 2,3 q

12 16,2 -0,4 s

13 16,9 1,3 -0,6 -0,2 s

14 25,5 8,94 1,6 1,7 s

15 19,7 4,9 0,6 0,4 s

16 17,6 -0,1 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorooctanoic acid - 2

17,99

26,99

8,996

± 3,57
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lab code result [ng/l] ± z-score z-score assessm.**

1 26,01 11 0,0 0,0 s

2 25,3 -0,1 s

3 37,8 1,9 s

4 19,9 5,84 -1,4 -0,9 s

5 19,7 5,92 -1,5 -0,9 s

7 19,7 -0,9 s

8 22,817 11,409 -0,5 -0,5 s

9 33 12,2 1,1 1,1 s

11 39,6 15,8 1,6 2,1 q

12 11,2 -2,3 q

13 25 1,7 -0,3 -0,1 s

14 34,2 12 1,3 1,3 s

15 24,4 6,1 -0,3 -0,2 s

16 21,7 -0,6 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorooctanoic acid - 3

25,79

38,69

12,9

± 5,67
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Recovery and matrix content 

 

slope of the regression: 1,84; average recovery rate: 184 %     

neg. x-axis intercept corresponds to the matrix content: 2,36 ng/l    

exp. uncertainty of the matrix content: 2,36 ng/l = 100 %     
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1 8,537 26,18 3,344 2,134 25,00 12,81 4,268 50,00 -50,00 14 0 1 7,1

2 17,23 28,87 7,446 4,308 25,00 25,85 8,615 50,00 -50,00 14 1 2 21,4

3 19,53 20,00 5,845 4,882 25,00 29,29 9,765 50,00 -50,00 14 1 1 14,3

 sum 42 2 4 14,3

Perfluorooctane sulfonic acid
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Relative standard deviation  

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The values determined with EN 17892 - LC-MS7MS showed the broadest statistical 

distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 7,24 2 -0,9 -0,6 s

2 8,24 -0,1 s

3 8,53 0,0 s

4 5,4 1,18 -2,5 -1,5 s

5 5,53 1,66 -2,2 -1,4 s

7 6,7 -0,9 s

8 4,924 2,462 -2,2 -1,7 s

9 11 3,4 1,2 1,2 s

11 17,9 7,16 2,5 4,4 u

12 5 -1,7 s

13 8,5 1,5 0,0 0,0 s

14 11,9 5,12 1,2 1,6 s

15 12,8 3,2 2,2 2,0 s

16 10,2 0,8 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorooctane sulfonic acid - 1

8,537

12,81

4,268

± 2,235
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lab code result [ng/l] ± z-score z-score assessm.**

1 13,5 5 -1,1 -0,9 s

2 16,9 -0,1 s

3 16,8 -0,1 s

4 12,3 1,33 -1,9 -1,1 s

5 13,4 4,02 -1,2 -0,9 s

7 9,2 -1,9 s

8 10,668 5,334 -1,8 -1,5 s

9 32 9,9 2,7 3,4 u

11 33,6 13,4 2,3 3,8 u

12 8,16 -2,1 q

13 18,5 2,4 0,5 0,3 s

14 23,7 10,2 1,1 1,5 s

15 19,9 5 0,8 0,6 s

16 21,4 1,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorooctane sulfonic acid - 2

17,23

25,85

8,615

± 4,98
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lab code result [ng/l] ± z-score z-score assessm.**

1 18 6 -0,4 -0,3 s

2 20,1 0,1 s

3 18,8 -0,1 s

4 16,8 3,65 -1,0 -0,6 s

5 13,5 4,05 -2,1 -1,2 s

7 13,8 -1,2 s

8 15,957 7,979 -0,8 -0,7 s

9 24 7,4 1,1 0,9 s

11 44,6 17,8 2,8 5,1 u

12 9,34 -2,1 q

13 20,1 1,2 0,3 0,1 s

14 26,5 11,3 1,2 1,4 s

15 23,7 5,9 1,2 0,9 s

16 23,1 0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorooctane sulfonic acid - 3

19,53

29,29

9,765

± 3,91
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Recovery and matrix content 

 

slope of the regression: 0,846; average recovery rate: 84,6 %     

neg. x-axis intercept corresponds to the matrix content: 22,7 ng/l    

exp. uncertainty of the matrix content: 22,7 ng/l = 100 %     
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1 92,34 22,99 31,77 23,08 25,00 138,5 46,17 50,00 -50,00 14 1 0 7,1

2 220,1 14,55 47,94 55,03 25,00 330,2 110,1 50,00 -50,00 14 0 1 7,1

3 502,6 16,00 120,4 125,6 25,00 753,9 251,3 50,00 -50,00 14 1 1 14,3

 sum 42 2 2 9,5

Perfluorononanoic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The differences between the methods were not significant. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 89,1 21 -0,2 -0,1 s

2 93,5 0,1 s

3 120 1,2 s

4 81,6 6,48 -1,0 -0,5 s

5 79,7 23,9 -0,8 -0,5 s

7 42 -2,2 q

8 80,949 40,475 -0,5 -0,5 s

9 133 53,2 1,4 1,8 s

11 118 47,2 1,0 1,1 s

12 48,1 -1,9 s

13 86,8 4,1 -0,5 -0,2 s

14 131 34,8 1,9 1,7 s

15 71,3 17,8 -1,5 -0,9 s

16 115 1,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorononanoic acid - 1

92,34

138,5

46,17

± 21,23
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lab code result [ng/l] ± z-score z-score assessm.**

1 218 52 -0,1 0,0 s

2 166 -1,0 s

3 350 2,4 q

4 206 16,4 -0,8 -0,3 s

5 180 53,9 -1,3 -0,7 s

7 187 -0,6 s

8 216,572 108,29 -0,1 -0,1 s

9 247 98,8 0,5 0,5 s

11 272 109 0,9 0,9 s

12 112 -2,0 s

13 220,8 7,6 0,0 0,0 s

14 275 73,1 1,4 1,0 s

15 210 53 -0,3 -0,2 s

16 243 0,4 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorononanoic acid - 2

220,1

330,2

110,1

± 32
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lab code result [ng/l] ± z-score z-score assessm.**

1 476 114 -0,4 -0,2 s

2 439 -0,5 s

3 842 2,7 q

4 580 46,1 1,7 0,6 s

5 454 136 -0,6 -0,4 s

7 335 -1,3 s

8 539,116 269,56 0,3 0,3 s

9 541 216,4 0,3 0,3 s

11 409 164 -1,0 -0,7 s

12 235 -2,1 q

13 503,7 18,9 0,0 0,0 s

14 617 164 1,3 0,9 s

15 510 128 0,1 0,1 s

16 627 1,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorononanoic acid - 3

502,6

753,9

251,3

± 80,4
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Recovery and matrix content 

 

slope of the regression: 0,745; average recovery rate: 74,5 %      

neg. x-axis intercept corresponds to the matrix content: 21,4 ng/l     

exp. uncertainty of the matrix content: 21,4 ng/l = 100 %      

 

  

le
ve

l

a
s
s
ig

n
e

d
 v

a
lu

e
 [

n
g
/l
]

e
x
p

a
n

d
e

d
 u

n
ce

rt
a

in
ty

 o
f 

th
e

 

a
s
s
ig

n
e

d
 v

a
lu

e
 [

%
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

, 
ca

lc
u

la
te

d
 

u
s
in

g
 r

o
b

u
s
t 
s
ta

tis
tic

s
 [

n
g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[n

g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[%

]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[n

g
/l
]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[n
g
/l
]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[%

]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[%
]

n
u

m
b

e
r 

o
f 

re
s
u

lts

o
u

t 
b

e
lo

w

o
u

t 
a

b
o

ve

o
u

t 
[%

]

1 96,70 17,51 25,34 24,17 25,00 145,0 48,35 50,00 -50,00 14 1 1 14,3

2 250,6 29,30 109,9 62,66 25,00 376,0 125,3 50,00 -50,00 14 1 2 21,4

3 404,6 26,49 160,4 101,1 25,00 606,9 202,3 50,00 -50,00 14 2 1 21,4

 sum 42 4 4 19,0

Perfluorodecanoic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The values determined with EN 17892 - LC-MS7MS showed the broadest statistical 

distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 89,6 31 -0,4 -0,3 s

2 105 0,3 s

3 196 4,1 u

4 75,9 2,12 -2,4 -0,9 s

5 96 28,8 0,0 0,0 s

7 48,8 -2,0 s

8 91,386 45,693 -0,2 -0,2 s

9 108 43,2 0,5 0,5 s

11 110 44 0,6 0,6 s

12 32,5 -2,7 q

13 102,4 5,3 0,6 0,2 s

14 141 42 2,0 1,8 s

15 94,4 23,6 -0,2 -0,1 s

16 94,3 -0,1 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorodecanoic acid - 1

96,7

145

48,35

± 16,93
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lab code result [ng/l] ± z-score z-score assessm.**

1 176 62 -1,6 -1,2 s

2 218 -0,5 s

3 433 2,9 q

4 223 6,21 -0,8 -0,4 s

5 258 77,4 0,1 0,1 s

7 189 -1,0 s

8 248,08 124,04 0,0 0,0 s

9 406 162,4 1,7 2,5 q

11 128 51,2 -2,7 -2,0 s

12 83,7 -2,7 q

13 243,7 7,7 -0,2 -0,1 s

14 355 106 1,6 1,7 s

15 234 59 -0,4 -0,3 s

16 329 1,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorodecanoic acid - 2

250,6

376

125,3

± 73,4
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lab code result [ng/l] ± z-score z-score assessm.**

1 353 124 -0,6 -0,5 s

2 247 -1,6 s

3 970 5,6 u

4 426 11,88 0,4 0,2 s

5 405 121 0,0 0,0 s

7 329 -0,7 s

8 452,557 226,28 0,4 0,5 s

9 494 197,6 0,8 0,9 s

11 128 51,2 -4,7 -2,7 q

12 144 -2,6 q

13 445,5 29,6 0,7 0,4 s

14 530 158 1,3 1,2 s

15 454 114 0,6 0,5 s

16 555 1,5 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorodecanoic acid - 3

404,6

606,9

202,3

± 107,2
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Recovery and matrix content 

 

slope of the regression: 0,823; average recovery rate: 82,3 %     

neg. x-axis intercept corresponds to the matrix content: 0 ng/l    

exp. uncertainty of the matrix content: 12,95 ng/l = 0 %     
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1 68,50 30,63 31,41 17,13 25,00 102,8 34,25 50,00 -50,00 14 3 1 28,6

2 258,8 30,27 117,2 64,70 25,00 388,2 129,4 50,00 -50,00 14 1 2 21,4

3 467,4 29,88 209,0 116,9 25,00 701,1 233,7 50,00 -50,00 14 2 2 28,6

 sum 42 6 5 26,2

Perfluoroundecanoic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 

 

 

The differences between the methods were not significant. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 30,03 10 -3,3 -2,2 q

2 49,4 -1,1 s

3 122 3,1 u

4 82,1 22,7 0,9 0,8 s

5 72 21,6 0,2 0,2 s

7 26,8 -2,4 q

8 73,099 36,55 0,2 0,3 s

9 73 29,2 0,3 0,3 s

11 51,1 20,4 -1,2 -1,0 s

12 32,3 -2,1 q

13 100,2 21,3 2,1 1,9 s

14 99,2 40,6 1,3 1,8 s

15 66,6 16,7 -0,1 -0,1 s

16 87,6 1,1 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroundecanoic acid - 1

68,5

102,8

34,25

± 20,98
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lab code result [ng/l] ± z-score z-score assessm.**

1 161 52 -2,1 -1,5 s

2 218 -0,6 s

3 347 1,4 s

4 154 42,5 -2,4 -1,6 s

5 300 90,1 0,7 0,6 s

7 189 -1,1 s

8 231,188 115,59 -0,4 -0,4 s

9 420 168 1,7 2,5 q

11 200 80 -1,1 -0,9 s

12 78,5 -2,8 q

13 304,1 30,1 1,1 0,7 s

14 409 167 1,6 2,3 q

15 224 56 -0,7 -0,5 s

16 383 1,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroundecanoic acid - 2

258,8

388,2

129,4

± 78,3
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lab code result [ng/l] ± z-score z-score assessm.**

1 445 142 -0,2 -0,2 s

2 208 -2,2 q

3 711 2,1 q

4 293,5 80,1 -2,2 -1,5 s

5 474 142 0,1 0,1 s

7 360 -0,9 s

8 418,134 209,07 -0,4 -0,4 s

9 527 210,8 0,5 0,5 s

11 851 340 2,1 3,3 u

12 119 -3,0 u

13 600,2 36 1,8 1,1 s

14 686 281 1,4 1,9 s

15 398 100 -0,8 -0,6 s

16 488 0,2 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroundecanoic acid - 3

467,4

701,1

233,7

± 139,7
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Recovery and matrix content 

 

slope of the regression: 1,011; average recovery rate: 101,1 %    

neg. x-axis intercept corresponds to the matrix content: 3,16 ng/l    

exp. uncertainty of the matrix content: 2,83 ng/l = 89,6 %     
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1 9,489 17,58 2,496 2,372 25,00 14,23 4,745 50,00 -50,00 14 0 1 7,1

2 22,79 16,13 5,502 5,698 25,00 34,19 11,40 50,00 -50,00 14 0 1 7,1

3 47,79 17,47 12,49 11,95 25,00 71,68 23,89 50,00 -50,00 14 0 1 7,1

 sum 42 0 3 7,1

1-Perfluorobutanesulfonic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-134 of A-240 

Method specific evaluation 
 

 
 

 
 
The values determined with HPLC-MS/MS showed the closest statistical distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 7,93 1 -1,6 -0,7 s

2 10,1 0,3 s

3 11,9 1,0 s

4 6,2 0,1 -3,9 -1,4 s

5 7,1 2,13 -1,8 -1,0 s

7 7,9 -0,7 s

8 7,464 3,732 -1,0 -0,9 s

9 12 4,1 1,1 1,1 s

11 23,9 9,56 3,0 6,1 u

12 8,41 -0,5 s

13 9,7 0,8 0,2 0,1 s

14 12,4 4,44 1,2 1,2 s

15 8,51 2,13 -0,7 -0,4 s

16 10 0,2 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

1-Perfluorobutanesulfonic acid - 1

9,489

14,23

4,745

± 1,668
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lab code result [ng/l] ± z-score z-score assessm.**

1 23,02 3 0,1 0,0 s

2 23,2 0,1 s

3 26,8 0,7 s

4 15,2 0,2 -4,1 -1,3 s

5 17,3 5,2 -1,7 -1,0 s

7 17,6 -0,9 s

8 20,273 10,137 -0,5 -0,4 s

9 27 9,2 0,8 0,7 s

11 54,4 21,8 2,9 5,5 u

12 19,8 -0,5 s

13 23,5 1,4 0,4 0,1 s

14 31,7 11,3 1,5 1,6 s

15 20,5 5,1 -0,7 -0,4 s

16 22,8 0,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

1-Perfluorobutanesulfonic acid - 2

22,79

34,19

11,4

± 3,68



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-139 of A-240 

 

 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-140 of A-240 

 

 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-141 of A-240 

 

  

lab code result [ng/l] ± z-score z-score assessm.**

1 63,9 10 2,5 1,3 s

2 46,1 -0,1 s

3 54 0,5 s

4 32,5 0,29 -3,7 -1,3 s

5 35,3 10,6 -1,9 -1,0 s

7 30,6 -1,4 s

8 44,207 22,103 -0,3 -0,3 s

9 54 18,4 0,6 0,5 s

11 97 38,8 2,5 4,1 u

12 44,9 -0,2 s

13 47,6 2,7 0,0 0,0 s

14 60,4 21,6 1,1 1,1 s

15 44,6 11,2 -0,5 -0,3 s

16 44,4 -0,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

1-Perfluorobutanesulfonic acid - 3

47,79

71,68

23,89

± 8,35
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Recovery and matrix content 

 

slope of the regression: 0,905; average recovery rate: 90,5 %  
neg. x-axis intercept corresponds to the matrix content: 3,11 ng/l 
exp. uncertainty of the matrix content: 3,11 ng/l = 100 %  

  

le
ve

l

a
s
s
ig

n
e

d
 v

a
lu

e
 [

n
g
/l
]

e
x
p

a
n

d
e

d
 u

n
ce

rt
a

in
ty

 o
f 

th
e

 

a
s
s
ig

n
e

d
 v

a
lu

e
 [

%
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

, 
ca

lc
u

la
te

d
 

u
s
in

g
 r

o
b

u
s
t 
s
ta

tis
tic

s
 [

n
g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[n

g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[%

]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[n

g
/l
]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[n
g
/l
]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[%

]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[%
]

n
u

m
b

e
r 

o
f 

re
s
u

lts

o
u

t 
b

e
lo

w

o
u

t 
a

b
o

ve

o
u

t 
[%

]

1 92,39 16,26 22,49 23,10 25,00 138,6 46,19 50,00 -50,00 14 0 1 7,1

2 239,6 13,71 49,18 59,90 25,00 359,4 119,8 50,00 -50,00 14 0 1 7,1

3 406,4 12,75 77,56 101,6 25,00 609,6 203,2 50,00 -50,00 14 0 1 7,1

 sum 42 0 3 7,1

Perfluoropentane sulfonic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 
 

 

 

The values determined with HPLC-MS/MS showed the closest statistical distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 95,1 25 0,2 0,1 s

2 86,8 -0,2 s

3 109 0,7 s

4 68,8 5,98 -2,9 -1,0 s

5 64,9 19,5 -2,2 -1,2 s

7 68,2 -1,0 s

8 81,9 40,95 -0,5 -0,5 s

9 97 38,8 0,2 0,2 s

11 155 62 2,0 2,7 q

12 98,7 0,3 s

13 95,2 4,3 0,4 0,1 s

14 128 42,5 1,6 1,5 s

15 73,6 18,4 -1,6 -0,8 s

16 102 0,4 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoropentane sulfonic acid - 1

92,39

138,6

46,19

± 15,02
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lab code result [ng/l] ± z-score z-score assessm.**

1 261 68 0,6 0,4 s

2 234 -0,1 s

3 277 0,6 s

4 184 13,2 -3,1 -0,9 s

5 154 46,1 -3,0 -1,4 s

7 177 -1,0 s

8 225,632 112,82 -0,2 -0,2 s

9 244 97,6 0,1 0,1 s

11 429 172 2,2 3,2 u

12 250 0,2 s

13 257,7 5 1,1 0,3 s

14 278 92,3 0,8 0,6 s

15 208 52 -1,0 -0,5 s

16 279 0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoropentane sulfonic acid - 2

239,6

359,4

119,8

± 32,9
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lab code result [ng/l] ± z-score z-score assessm.**

1 444 115 0,6 0,4 s

2 434 0,3 s

3 469 0,6 s

4 343 2,42 -2,4 -0,6 s

5 247 74,2 -3,5 -1,6 s

7 317 -0,9 s

8 390,577 195,29 -0,2 -0,2 s

9 413 165,2 0,1 0,1 s

11 659 264 1,9 2,5 q

12 399 -0,1 s

13 424,5 9 0,7 0,2 s

14 464 154 0,7 0,6 s

15 315 79 -1,9 -0,9 s

16 464 0,6 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoropentane sulfonic acid - 3

406,4

609,6

203,2

± 51,8
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Recovery and matrix content 

 

slope of the regression: 1,099; average recovery rate: 109,9 %  
neg. x-axis intercept corresponds to the matrix content: 1,48 ng/l 
exp. uncertainty of the matrix content: 1,48 ng/l = 100 %  
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1 7,098 22,76 2,418 1,774 25,00 10,65 3,549 50,00 -50,00 14 0 1 7,1

2 24,06 19,51 7,028 6,016 25,00 36,10 12,03 50,00 -50,00 14 0 0 0,0

3 31,48 19,19 9,044 7,871 25,00 47,23 15,74 50,00 -50,00 14 0 1 7,1

 sum 42 0 2 4,8

Perfluorohexane-1-sulphonic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-158 of A-240 

Method specific evaluation 
 

 

 

The values determined with HPLC-MS/MS showed the closest statistical distribution. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 5,11 1 -2,1 -1,1 s

2 5,94 -0,7 s

3 7,69 0,3 s

4 4,46 1,06 -2,7 -1,5 s

5 5,3 1,59 -1,6 -1,0 s

7 5,4 -1,0 s

8 4,721 2,36 -1,7 -1,3 s

9 7 2,5 -0,1 -0,1 s

11 7,24 2,9 0,1 0,1 s

12 25 10,1 u

13 9,4 1,2 2,3 1,3 s

14 9,36 3,16 1,3 1,3 s

15 6,62 1,66 -0,4 -0,3 s

16 10,4 1,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorohexane-1-sulphonic acid - 1

7,098

10,65

3,549

± 1,615
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lab code result [ng/l] ± z-score z-score assessm.**

1 23,4 6 -0,2 -0,1 s

2 19,8 -0,7 s

3 28,5 0,7 s

4 16,7 3,97 -2,4 -1,2 s

5 18,6 5,57 -1,5 -0,9 s

7 16,1 -1,3 s

8 19,203 9,601 -0,9 -0,8 s

9 23 8,1 -0,2 -0,2 s

11 36,1 14,4 1,6 2,0 s

12 26,2 0,4 s

13 33,3 1,6 3,7 1,5 s

14 30,4 10,2 1,1 1,1 s

15 18,7 4,7 -1,6 -0,9 s

16 28,4 0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorohexane-1-sulphonic acid - 2

24,06

36,1

12,03

± 4,7
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lab code result [ng/l] ± z-score z-score assessm.**

1 29,6 -0,2 s

2 29,8 -0,2 s

3 38,2 0,9 s

4 23,2 5,52 -2,0 -1,1 s

5 25,7 7,72 -1,2 -0,7 s

7 20,6 -1,4 s

8 27,282 13,641 -0,6 -0,5 s

9 30 10,5 -0,2 -0,2 s

11 52,7 21,1 1,9 2,7 q

12 29,1 -0,3 s

13 47,5 3,8 4,5 2,0 s

14 40,4 13,6 1,2 1,1 s

15 22,8 5,7 -2,1 -1,1 s

16 34 0,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorohexane-1-sulphonic acid - 3

31,48

47,23

15,74

± 6,04
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Recovery and matrix content 

 

slope of the regression: 0,962; average recovery rate: 96,2 %  
neg. x-axis intercept corresponds to the matrix content: 7,14 ng/l 
exp. uncertainty of the matrix content: 7,14 ng/l = 100 %  
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1 91,72 14,80 20,32 22,93 25,00 137,6 45,86 50,00 -50,00 14 0 0 0,0

2 253,3 15,18 57,53 63,32 25,00 379,9 126,6 50,00 -50,00 14 0 0 0,0

3 529,1 15,77 124,9 132,3 25,00 793,6 264,5 50,00 -50,00 14 0 0 0,0

 sum 42 0 0 0,0

Perfluoroheptane sulfonic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 
 

 

 

The differences between the LC-MS methods were not significant. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 103 45 0,5 0,5 s

2 93 0,1 s

3 112 0,9 s

4 81,8 2,42 -1,4 -0,4 s

5 73,1 21,9 -1,4 -0,8 s

7 89,2 -0,1 s

8 96,368 48,184 0,2 0,2 s

9 83 33,2 -0,5 -0,4 s

11 67,4 27 -1,6 -1,1 s

12 70,4 -0,9 s

13 124,6 5 4,5 1,4 s

14 110 39,2 0,9 0,8 s

15 71,6 17,9 -1,8 -0,9 s

16 111 0,8 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroheptane sulfonic acid - 1

91,72

137,6

45,86

± 13,58
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lab code result [ng/l] ± z-score z-score assessm.**

1 270 119 0,3 0,3 s

2 253 0,0 s

3 290 0,6 s

4 203 5,98 -2,6 -0,8 s

5 189 56,7 -1,9 -1,0 s

7 214 -0,6 s

8 219,267 109,63 -0,6 -0,5 s

9 292 116,8 0,6 0,6 s

11 252 101 0,0 0,0 s

12 202 -0,8 s

13 313 8,9 3,0 0,9 s

14 315 112 1,0 1,0 s

15 194 49 -1,9 -0,9 s

16 372 1,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroheptane sulfonic acid - 2

253,3

379,9

126,6

± 38,4
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lab code result [ng/l] ± z-score z-score assessm.**

1 447 197 -0,8 -0,6 s

2 472 -0,4 s

3 672 1,1 s

4 447 13,2 -1,9 -0,6 s

5 357 107 -2,5 -1,3 s

7 469 -0,5 s

8 541,515 270,76 0,1 0,1 s

9 508 203,2 -0,2 -0,2 s

11 421 168 -1,2 -0,8 s

12 506 -0,2 s

13 731,3 21,2 4,7 1,5 s

14 626 222 0,8 0,7 s

15 522 131 -0,1 -0,1 s

16 702 1,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluoroheptane sulfonic acid - 3

529,1

793,6

264,5

± 83,4
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Recovery and matrix content 

 

slope of the regression: 0,915; average recovery rate: 91,5 %  
neg. x-axis intercept corresponds to the matrix content: 0 ng/l 

exp. uncertainty of the matrix content: 2,82 ng/l = 0 %   
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1 69,73 26,78 27,95 17,43 25,00 104,6 34,87 50,00 -50,00 14 1 1 14,3

2 199,1 25,49 75,94 49,76 25,00 298,6 99,53 50,00 -50,00 14 1 0 7,1

3 376,8 42,20 238,0 94,20 25,00 565,2 188,4 50,00 -50,00 14 3 3 42,9

 sum 42 5 4 21,4

Perfluorononane sulfonic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment.  
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Method specific evaluation 
 

 

 

All the methods used varied widely. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 73,01 0,2 s

2 46,5 -1,3 s

3 114 2,5 q

4 54,7 4,34 -1,6 -0,9 s

5 59,8 18 -0,8 -0,6 s

7 35,3 -2,0 s

8 57,585 28,793 -0,7 -0,7 s

9 100 40 1,4 1,7 s

11 71,9 28,8 0,1 0,1 s

12 28,1 -2,4 q

13 91,9 11,5 2,0 1,3 s

14 93,3 37,9 1,1 1,4 s

15 67,7 16,9 -0,2 -0,1 s

16 84,8 0,9 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorononane sulfonic acid - 1

69,73

104,6

34,87

± 18,68
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lab code result [ng/l] ± z-score z-score assessm.**

1 159 -0,8 s

2 144 -1,1 s

3 299 2,0 s

4 134 10,7 -2,5 -1,3 s

5 144 43,1 -1,7 -1,1 s

7 280 1,6 s

8 133,975 66,987 -1,5 -1,3 s

9 263 105,2 1,1 1,3 s

11 216 86,4 0,3 0,3 s

12 71,1 -2,6 q

13 243,6 12,5 1,7 0,9 s

14 278 113 1,3 1,6 s

15 201 50 0,1 0,0 s

16 206 0,1 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorononane sulfonic acid - 2

199,1

298,6

99,53

± 50,7
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lab code result [ng/l] ± z-score z-score assessm.**

1 261 -1,2 s

2 141 -2,5 q

3 565 2,0 s

4 283 22,5 -1,2 -1,0 s

5 261 78,2 -1,3 -1,2 s

7 375 0,0 s

8 259,666 129,83 -1,1 -1,2 s

9 925 370 2,7 5,8 u

11 109 43,6 -3,2 -2,8 q

12 134 -2,6 q

13 483,7 19,2 1,3 1,1 s

14 585 237 1,5 2,2 q

15 362 91 -0,2 -0,2 s

16 722 3,7 u

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded uncertainty 

with a coverage factor k=2 corresponding to a confidence level of about 

95%

UKWIR PT 3/25

assigned value [ng/l]*

upper tolerance limit [ng/l]

lower tolerance limit [ng/l]

Perfluorononane sulfonic acid - 3

376,8

565,2

188,4

± 159



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-189 of A-240 

 

 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-190 of A-240 

 

  



UKWIR PTs 1/25 to 5/25 ς Appendix A 
 

page A-191 of A-240 

 

Recovery and matrix content 

 

slope of the regression: 0,698; average recovery rate: 69,8 %  
neg. x-axis intercept corresponds to the matrix content: 16,9 ng/l 
exp. uncertainty of the matrix content: 16,9 ng/l = 100 %  

  

le
ve

l

a
s
s
ig

n
e

d
 v

a
lu

e
 [

n
g
/l
]

e
x
p

a
n

d
e

d
 u

n
ce

rt
a

in
ty

 o
f 

th
e

 

a
s
s
ig

n
e

d
 v

a
lu

e
 [

%
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

, 
ca

lc
u

la
te

d
 

u
s
in

g
 r

o
b

u
s
t 
s
ta

tis
tic

s
 [

n
g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[n

g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[%

]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[n

g
/l
]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[n
g
/l
]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[%

]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[%
]

n
u

m
b

e
r 

o
f 

re
s
u

lts

o
u

t 
b

e
lo

w

o
u

t 
a

b
o

ve

o
u

t 
[%

]

1 75,73 43,11 48,86 18,93 25,00 113,6 37,87 50,00 -50,00 14 3 3 42,9

2 191,4 35,57 101,9 47,84 25,00 287,0 95,68 50,00 -50,00 14 2 2 28,6

3 424,2 44,39 281,8 106,1 25,00 636,3 212,1 50,00 -50,00 14 3 4 50,0

 sum 42 8 9 40,5

Perfluorodecane sulfonic acid
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Relative standard deviation 

 

25 % is used as standard deviation for proficiency assessment. 
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Method specific evaluation 
 

 

 

All the methods used varied widely. 
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lab code result [ng/l] ± z-score z-score assessm.**

1 65,2 20 -0,6 -0,6 s

2 43,3 -1,7 s

3 127 2,7 q

4 34,8 5,34 -2,5 -2,2 q

5 33,6 10,1 -2,5 -2,2 q

7 37,1 -2,0 s

8 42,338 21,17 -1,7 -1,8 s

9 95 38 0,8 1,0 s

11 149 59,6 2,2 3,9 u

12 27 -2,6 q

13 143,1 20,6 3,5 3,6 u

14 112 51,5 1,2 1,9 s

15 88 22 0,6 0,6 s

16 62,8 -0,7 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR 3/25 Perfluorodecane sulfonic acid - 1

assigned value [ng/l]* 75,73± 32,65

upper tolerance limit [ng/l] 113,6

lower tolerance limit [ng/l] 37,87
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lab code result [ng/l] ± z-score z-score assessm.**

1 139 42 -1,3 -1,1 s

2 82,4 -2,3 q

3 341 3,1 u

4 105 12,2 -2,5 -1,8 s

5 112 33,6 -2,1 -1,7 s

7 140 -1,1 s

8 129,913 64,96 -1,3 -1,3 s

9 265 106 1,2 1,5 s

11 279 112 1,3 1,8 s

12 89,9 -2,1 q

13 339,8 72,7 3,0 3,1 u

14 225 104 0,5 0,7 s

15 212 53 0,5 0,4 s

16 219 0,6 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR 3/25 Perfluorodecane sulfonic acid - 2

assigned value [ng/l]* 191,4± 68,1

upper tolerance limit [ng/l] 287

lower tolerance limit [ng/l] 95,68
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lab code result [ng/l] ± z-score z-score assessm.**

1 337 101 -0,8 -0,8 s

2 203 -2,1 q

3 751 3,1 u

4 244 34,9 -1,9 -1,7 s

5 272 81,7 -1,5 -1,4 s

7 410 -0,1 s

8 279,345 139,7 -1,2 -1,4 s

9 1022 408,8 2,7 5,6 u

11 55,4 22,2 -3,9 -3,5 u

12 152 -2,6 q

13 726,3 67 3,0 2,8 q

14 673 309 1,4 2,3 q

15 421 105 0,0 0,0 s

16 568 1,4 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR 3/25 Perfluorodecane sulfonic acid - 3

assigned value [ng/l]* 424,2± 188,3

upper tolerance limit [ng/l] 636,3

lower tolerance limit [ng/l] 212,1
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Recovery and matrix content 

 

slope of the regression: 0,825; average recovery rate: 82,5 %  
neg. x-axis intercept corresponds to the matrix content: 6,703 ng/l 
exp. uncertainty of the matrix content: 6,703 ng/l = 100 %  
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1 62,50 49,31 44,45 15,63 25,00 93,75 31,25 50,00 -50,00 13 4 4 61,5

2 92,08 48,96 65,03 23,02 25,00 138,1 46,04 50,00 -50,00 13 4 3 53,8

3 287,1 44,81 178,3 71,78 25,00 430,7 143,6 50,00 -50,00 12 4 4 61,5

 sum 38 12 11 60,5

Perfluoroundecane sulfonic acid
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Relative standard deviation 

 

The calculated standard deviations were between 60 % and 70 %. Therefore an evaluation of 

the results was not reasonable. 

Method specific evaluation 

There is no method specific evaluation due to the high standard deviations of the results. 
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UKWIR 4/25 

 

Recovery rate, matrix content, relative standard deviation 
There is no calculation of the recovery rate and the matrix content due to to low number of 

participating laboratories. 25 % is used as standard deviation for proficiency assessment. 
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1 9,15 0,47 2,29 25,00 13,7 4,6 50,00 -50,00 3 1 0 33,3

2 17,8 0,92 4,46 25,00 26,8 8,9 50,00 -50,00 3 2 0 66,7

3 36,7 1,87 9,16 25,00 55,0 18,3 50,00 -50,00 3 2 0 66,7

 sum 9 5 0 55,6

6:2 Fluorotelomer phosphate diester
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lab code result [ng/l] ± z-score z-score assessm.**

5 9,89 0,3 s

6 4,47 -2,0 s

7 3,2 -2,6 q

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 4/25 6:2 Fluorotelomer phospate diester - 1

assigned value [ng/l]* 9,15 ± 0,47

upper tolerance limit [ng/l] 13,7

lower tolerance limit [ng/l] 4,6
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lab code result [ng/l] ± z-score z-score assessm.**

5 9,75 -1,8 s

6 7,63 -2,3 q

7 5,1 -2,9 q

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 4/25 6:2 Fluorotelomer phospate diester - 2

assigned value [ng/l]* 17,84 ± 0,92

upper tolerance limit [ng/l] 26,8

lower tolerance limit [ng/l] 8,9
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lab code result [ng/l] ± z-score z-score assessm.**

5 31,7 -0,5 s

6 14,4 -2,4 q

7 11,4 -2,8 q

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 4/25 6:2 Fluorotelomer phospate diester - 3

assigned value [ng/l]* 36,7 ± 1,87

upper tolerance limit [ng/l] 55

lower tolerance limit [ng/l] 18,3
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Recovery rate, matrix content, relative standard deviation 
There is no calculation of the recovery rate and the matrix content due to to low number of 

participating laboratories. 25 % is used as standard deviation for proficiency assessment. 

 

  

le
ve

l

a
s
s
ig

n
e

d
 v

a
lu

e
 [

n
g
/l
]

e
x
p

a
n

d
e

d
 u

n
ce

rt
a

in
ty

 o
f 

th
e

 

a
s
s
ig

n
e

d
 v

a
lu

e
 [

%
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

, 
ca

lc
u

la
te

d
 

u
s
in

g
 r

o
b

u
s
t 
s
ta

tis
tic

s
 [

n
g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[n

g
/l
]

s
ta

n
d

a
rd

 d
e

vi
a

tio
n

 f
o

r 
p

ro
fi
ci

e
n

cy
 

a
s
s
e

s
s
m

e
n

t 
[%

]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[n

g
/l
]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[n
g
/l
]

u
p

p
e

r 
to

le
ra

n
ce

 li
m

it 
[%

]

lo
w

e
r 

to
le

ra
n

ce
 li

m
it 

[%
]

n
u

m
b

e
r 

o
f 

re
s
u

lts

o
u

t 
b

e
lo

w

o
u

t 
a

b
o

ve

o
u

t 
[%

]

1 11,04 0,40 2,76 25,00 16,6 5,5 50,00 -50,00 2 0 0 0,0

2 30,21 1,07 7,55 25,00 45,3 15,1 50,00 -50,00 2 0 0 0,0

3 46,71 1,67 11,68 25,00 70,1 23,4 50,00 -50,00 2 0 0 0,0

 sum 6 0 0 0,0

8:2 Fluorotelomer phosphate diester
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lab code result [ng/l] ± z-score z-score assessm.**

6 10,8 -0,1 s

7 7,7 -1,2 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 4/25 8:2 Fluorotelomer phospate diester - 1

assigned value [ng/l]* 11,04 ± 0,40

upper tolerance limit [ng/l] 16,6

lower tolerance limit [ng/l] 5,5
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lab code result [ng/l] ± z-score z-score assessm.**

6 25 -0,7 s

7 20,6 -1,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 4/25 8:2 Fluorotelomer phospate diester - 2

assigned value [ng/l]* 30,21 ± 1,07

upper tolerance limit [ng/l] 45,3

lower tolerance limit [ng/l] 15,1
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lab code result [ng/l] ± z-score z-score assessm.**

6 39,6 -0,6 s

7 31,2 -1,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a 

confidence level of about 95%

UKWIR-PT 4/25 8:2 Fluorotelomer phospate diester - 3

assigned value [ng/l]* 46,71 ± 1,67

upper tolerance limit [ng/l] 70,1

lower tolerance limit [ng/l] 23,4
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Recovery rate, matrix content, relative standard deviation 
There is no calculation of the recovery rate and the matrix content due to to low number of 

participating laboratories. 25 % is used as standard deviation for proficiency assessment. 
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1 7,37 0,22 1,84 25,00 11,1 3,7 50,00 -50,00 2 0 2 100,0

2 23,21 0,51 5,80 25,00 34,8 11,6 50,00 -50,00 2 0 1 50,0

3 32,33 0,87 8,08 25,00 48,5 16,2 50,00 -50,00 2 0 2 100,0

 sum 6 0 5 83,3

10:2 Fluorotelomer phosphate diester
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lab code result [ng/l] ± z-score z-score assessm.**

6 29,4 12,0 u

7 13,4 3,3 u

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR-PT 4/25 10:2 Fluorotelomer phospate diester - 1

assigned value [ng/l]* 7,37 ± 0,22

upper tolerance limit [ng/l] 11,1

lower tolerance limit [ng/l] 3,7
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lab code result [ng/l] ± z-score z-score assessm.**

6 76 12,0 u

7 26,9 3,3 u

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR-PT 4/25 10:2 Fluorotelomer phospate diester - 2

assigned value [ng/l]* 23,21 ± 0,51

upper tolerance limit [ng/l] 34,8

lower tolerance limit [ng/l] 11,6
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lab code result [ng/l] ± z-score z-score assessm.**

6 117 10,5 u

7 50,2 2,2 q

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR-PT 4/25 10:2 Fluorotelomer phospate diester - 3

assigned value [ng/l]* 32,33 ± 0,87

upper tolerance limit [ng/l] 48,5

lower tolerance limit [ng/l] 16,2
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Recovery rate, matrix content, relative standard deviation 
There is no calculation of the recovery rate and the matrix content due to to low number of 

participating laboratories. 25 % is used as standard deviation for proficiency assessment. 
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1 7,37 0,39 1,84 25,00 11,1 3,7 50,00 -50,00 2 0 2 100,0

2 23,21 1,23 5,80 25,00 34,8 11,6 50,00 -50,00 2 0 1 50,0

3 32,33 1,70 8,08 25,00 48,5 16,2 50,00 -50,00 2 0 2 100,0

 sum 6 0 5 83,3

6:2 Fluorotelomer sulfonic acid
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lab code result [ng/l] ± z-score z-score assessm.**

1 8 0,3 s

2 3 -2,4 q

4 6,34 -0,6 s

5 11,1 2,0 s

6 7,45 0,0 s

7 6,88 -0,3 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR-PT 4/25 6:2 Fluorotelomer sulfonic acid - 1

assigned value [ng/l]* 7,37 ± 0,39

upper tolerance limit [ng/l] 11,1

lower tolerance limit [ng/l] 3,7
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lab code result [ng/l] ± z-score z-score assessm.**

1 20,7 -0,4 s

2 11,2 -2,1 q

4 19,9 -0,6 s

5 26 0,5 s

6 19,7 -0,6 s

7 17,3 -1,0 s

** s = satisfactory, q = questionable, u = unsatisfactory

* The stated uncertainty of the assigned value is the expanded 

uncertainty with a coverage factor k=2 corresponding to a confidence 

level of about 95%

UKWIR-PT 4/25 6:2 Fluorotelomer sulfonic acid - 2

assigned value [ng/l]* 23,21 ± 1,23

upper tolerance limit [ng/l] 34,8

lower tolerance limit [ng/l] 11,6


