AQS \%\?Sret?e_mberg

Analytische
Qualitatssicherung
Baden-Wdurttemberg

Proficiency Tests UKWIR 1/25 to 5/25
priority substances in surface water -

Decabromodiphenylethas) Fipronil, ImidaclopridPFAS, special
PFASTrifluoroacetic acid

Stuttgart,January 2026

provided by
AQS Bade#fVirttemberg
c/o Institute for Sanitary Engineering, Water Quality and Solid Waste Management,
University of Stuttgart
Bandtale 2, 70569 StuttgaBusnau, Germany



Responsibilities:

Director AQS: Dr-Ing.Frank Baumeister
Sample preparation: Gertrud Joas, Svetlana Wintergerst, Anass Bakiri
Office management: Mirela Kordd

Release of the repor27.01.2026
by director AQS: Ding.Frank Baumeister

AQSBadenWadrttemberg at
Institute of Sanitary Engineering,
Water Quality and Solid Waste Management
at University of Stuttgart
Bandtale 2

70569 StuttgarBlsnau
Germany

http://www.aqsbw.de

Tel.: +49 (0)711 / 6865446

Fax: +49 (0)711 / 6853769
EMail: info@aqsbw.de



UKWIR PTs 1%0 5/25 AQS \?\?[jjr?;?e_mberg

Table of contents

GBNEBIAL......eeii i e 1
L 0 =T (o | o PP TP U PPPPPPPRPP 2
Analytical METNOUS.........eiii e 2
EVAlUALION PrOCEAUIE. .. ... ettt e e e et e e e e s e bbbttt e e e e e e bbb e e e e e e e nnnnreees 4
RESUIS Of @VAIUALION.........ooiiiiiii e e 5
Explanation of tables and graphs in the appendiX............ccccce i 7
Appendix A

Decabromodiphenyletnane Al
IO 0NN A-8

[ gTo F=Ted (o] o o I, A-16
P B A A-24
P P O A A-36
P X A A-48
P A A-60
P O A A72
PR O S A-84
PN A A-96
P D A A-108
P RUND A A-120
P B S A-132
P P S A-144
P XS A-156
P DS A-167
PFNS A179

PFDS A-191



UKWIR PTs 1%0 5/25 AQS \?\?[;(ljret?e_mberg

P RUNDD S A-203
6:2 Fluorotelomer phosphate diester A-205
8:2 Fluorotelomer phosphate dieS el A-209
10:2 Fluorotelomer phosphat@ester A-213
6:2 Fluorotelomer sulfonic acid A-217
Perfluorooctanesulfonamide A-221
EtPFOSMAcOH A-225

Trifluoroacetic acid A-229



UKWIR PTs 1%0 5/25 AQS Sffr??émberg

General
ThesePT vere provided by AQS BadaiUrttemberg as a subcontractor for &c
environment limited, Brunel éluse, Volunteer Way, Faringdon, Oxfordshire SN7 @xied
Kingdomon behalf of United Kingdom Water Industry Research (UKWIR)
In five PTrounds the following determinands were to be measured:
1 UKWIRL25
o Decabromodiphenylethane (DBDPE)
1T UKWIRY25
o Fipronil (FBNL)
o0 Imidacloprid (IMIDA)
1T UKWIR3/25
0 PFAS CASNumber
PFBA /| 3722-4
PFPeA/ 27080-3
PFHXA / 3024-4
PFHpA / 37859
PFOA/ 33%7-1
PFOS /176331
PFNA 375951
PFDA / 3356-2
PFUNDA/ 20584-8
PFDoDA / 30351
PFBS / 37835
PFPeS / 27081-4
PFHXS / 3586-4
PFHpS/ 3792-8
PFNS6825912-1
PFDS / 3357-3
PFUNDS / 4978866-1
1 UKWIR 4/25
0 Special PFAS / GA8mber
6:2 Fluorotelomer phosphate diester / 5769%-9
8:2 Fluorotelomer phosphate diester / 643-1
10:2 Fluorotelomer phosphate diester / 18256-7
6:2 Fluorotelomer sulfoniacid, 276197-2
Perfluorooctanesulfonamide / 7541-6
2-(N-Ethylperfluore
octanesulforamido)acetic acid / 29950-6
1 UKWIR 5/25
o Trifluoroacetic acid
The P$were executed and evaluated according to the requirementsS® 13528: 2ZP.
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PT design
Each participant received the following sampiessthe PT rounds
UKWIR 1/25:
1 3 x 2 samples in 10a@l-amber ground bottles with glass plug. Preservation by
cooling.

UKWIR 2/25:
1 3 x2samples in 25@l-glas bottles screw capped. Preservation by cooling.
1 1 non spiked surface water as blank sample to check for any background content.

UKWIR 3/25:
1 3 samples in 2 x 25@l-plastic bottles and 3 samples in 2 x®mBplastic tubes (with
exactly 20 ml sample volume) each.
1 1 non spiked surface water as blank sample to check for any background content.

UKWIR 4/25:
1 3 samplesin 2 x 25@l-plastic bottlesand 3 samples in 2 x 5@l-plastic tubes (with
exactly 20 ml sample volume) each.
1 1 non spiked surface water as blank sample to check for any background content.

UKWIRS/25:
1 3 samples in 5@nl-plastic tubes
1 1 non spiked surface water as blas&mple to check for any background content

The samples were cooled directly after preparation and dispatched with freezer (facks
necessaryadded to the packages by express servieeExpress Participants were
requested to startwith the analysis onelay afterreceipt ofthe samples at the latestf
necessary.

Analytical methods

The patrticipants were free to choose a suitable method, but the following limits of
guantification were required:

UKWIR 1/25

parameter limit of quantification in ng/I
DBDPE 15

UKWIR 2/25

parameter limit of quantification in ng/I
Fipronil(FBNL) 30

Imidacloprid 20
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UKWIR 3/25

parameter limit of quantification in ng/I
PFBA 200

PFPeA 2,5

PFHXA 2,5

PFHpA 2,5

PFOA 15

PFOS 15

PFNA 50

PFDA 50

PFUNDA 50

PFDoDA 50

PFBS 2,5

PFPeS 50

PFHXS 2,5

PFHpS 50

PFNS 50

PFDS 50

PFUNDS 40
UKWIR4/25

parameter limit of quantification

in ng/l

6:2 Fluorotelomer phosphate diester 2,5
8:2 Fluorotelomer phosphate diester 2,5
10:2 Fluorotelomer phosphate diester 2,5
6:2 Fluorotelomer sulfonic acid 2,5
Perfluorooctanesulfonamide 2,5
2-(N-Ethylperfluorooctanesulforamido)acetic acid 2,5
UKWIR 5/25

parameter limit of quantification in pg/I
Trifluoroacetic acid 0,25

The samples had to be analysed in duplicate over the complete method (sample preparation
andmeasurement). 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 13528:20

UKWIR 1/25 and UKWIR 4/25

As assigned value a reference value was used, which was calculated from thedfiéng
surface watemwith the respective analyte§.he uncertainty of the assigned value was
derived froman uncertainty budget of the sample preparation.

UKWIR 2/25, UKWI3/25, 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:
plt woi *
n
s*: standard deviation calculated from the results using Ahgorithm A
p: number of results

0w

Forall PTroundsktS a il YR NR RSGALl (A 2 ywachiulaipddntF A OA Sy O
I O0O2NRIFyOS gAilK uKS RazBB5FIGF Y v!Ikv/ S5ANBOGAGS

A zscore was calculated for each measurement result derived from the assigned yalue x
YR GKS ai0FyRINR RSOAlIGAk2Y FT2NJ LINBPFAOASYyOe |

a

The assessment of the results was as follows:
bl p.0X wH satisfactory

20<z| <30 guestionable

ul 1BO X unsatisfactory
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Results of evaluation
Number of participants:

AQS \%\?[?ret?e_mberg

PT round | determinands number of number of participants
participants reporting results

UKWIR Decabromodiphenylethane 2 2

1/25 (DBDPE)

UKWIR Fipronil 5 5

2125 Imidacloprid

UKWIR PFAS 14 14

3/25

UKWIR Special PFAS 8 7

4/25

UKWIR Trifluoroacetic acid 15 14

5/25

In the following figurethe percentage of satisfactory, questionable and unsatisfactory
results are illustrated.

UKWIR 1/25UKWIR 2/2%nd UKWIR 5/25

100%

80%

60%

40%

20%

0%

W unsatisfactory

questionable

satisfactory
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Explanation of tables and graphs in the appendix

The appendix contains the PT dé&ba 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:

1 assigned value ing/l or pg/l

1 expanded uncedinty of the assigned value in %

1 standard deviation of the data set mg/I or pg/l, calculated usinglgorithm A(due to
the often low number of participants this standard deviation estimate is not very
reliable)

1 standard deviation for proficiency assessminng/l or ug/l for the calculation of-z
scores (25 % of the assigned value)

1 rel. standard deviation for proficiency assessment in %
9 tolerance limits above and below g/l or pg/l and % (limit for assessment as
Wal dAaTrk Od2NEQO
1 number of values in thkilevel
f YydzZyoSNJ 2F y20 aldAa¥Fl OG2NE @I fdzSa oWljdzSad

the assigned value and the percentage of these values in total

Relative standard deviation

The diagrams for the rel. standard deviation vs. the assiga&ee 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 uncertaintiesscores (zetacores) are calculated according to the

formula L
W W

0 0
with
x = result of the participant
Xpt = assigned value
Ul LIF NIAOALI yiQ&a &0l yRFENR dzy OSNIF Ay dé
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 68zO2 NS &a s A ®Sd |y [ 6az2fdziS @It d
a WalaAaFlrOl2NEQO®

z-scores above this value indicate an underestimabbthe 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 ) X
Lff LI NOAOALI YGAQ NBadzZ (asx amboiatriRcodesd Rde O f dzS &
assigned value and its uncertainty as well as the tolerance limits are also included.

z-score graphs
In a similar way the-gcores attributed to the participan@esults are shown here versus the
laboratory codes.

Graphs of expande uncertainty
The expanded uncertainty is shown if laboratories reported uncertainties.

y-score graphs

LT fF02NFG§2NRSaE NdkPwe SRulatay abdakshovn/varduSthes v
laboratory codes.
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UKWIRL/25

Decabromodiphenylethane

3 =
g |IBg| 2| T -
oL g = 3 3| T
=z [Sglzggleeg| 2| £ 2| =
2les|sEsgls gl E| E| E| E|.
slegleEn|8alcal 8| 8| & 8|3
s|>c|la Bl |l ®| &| S| &| §|°
cleag|lo8lo 2l 2| 5| &| 5 Lo 2|3
Oloc O|s O|= = S (=) =] ol=|8]|8& —_
clcec(8B I8 8lsB | = | =(8|o|ja|X
— o|lg o|8 @|T 8|t O [} = ) =12 a|l®| &
ol Bmlanls clesslss|l ol & o LlE|lole| =
> nlx a|l8 v|8 2|8 9 o = o =|5|5|5| 5
Q C|O | S| a|ln a S o S Oflc|o|of| ©
1 4,90 1,36 1,23 25,00 7,4 2,550,04-50,00 O O] 0| 0,0
2| 9,7 0,69 2,43 25,00 14,94 4,950,00-50,00 1| O 0[50,0
3| 17,4 0,38 4,349 25,00 26,1 8,7/50,00-50,00 O] O] O] 0,0
sum 1| 0O 0[20,0

Recovery rate, matrix content,alative standard deviation

There is no calculation of the recovery rate, the matrix content and relative standard deviation,
because only two laboratories particigt in this PT.
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UKWIR-PT 1/25 DBDPE - 1

assigned value [ng/l]* 4,9(+ 0,066

upper tolerance limit [ng/I] 7,4

lower tolerance limit [ng/l] 2,5

lab code |result [ng/l] + z-score |z-score |assessm.**
1 3,9 -0,8 S
2 5,3 0,3 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a

confidence lewvel of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory

AQS

Baden-
Wirttemberg

concentration in ng/|
I~

DBDPE-1

lab code
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DBDPE-1

z-score
[=
n o
1 1

lab code
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UKWIR-PT 1/25 DBDPE - 2

assigned value [ng/l]* 9,7|1£ 0,14

upper tolerance limit [ng/l] 14,6

lower tolerance limit [ng/l] 4,9

lab code |result [ng/l] + z-score |z-score |assessm.**
1 6,6 -1,3 s
2 15,2 2,3 q

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a

confidence lewvel of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory

AQS

Baden-
Wirttemberg

16

14

12

10

concentration in ng/|
o0}

DBDPE- 2

lab code

pageA-4 of A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

DBDPE- 2

Z-score

lab code
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UKWIR-PT 1/25 DBDPE - 3

assigned value [ng/l]* 17,4+ 0,23

upper tolerance limit [ng/I] 26,1

lower tolerance limit [ng/l] 8,7

lab code |result [ng/l] + z-score |z-score |assessm.**
2 21,1 0,9 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a

confidence lewvel of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory

AQS

Baden-
Wirttemberg

30

25

20

15

10

concentration in ng/|

DBDPE-3

lab code
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DBDPE-3

Z-score
o

lab code
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UKWIR 2/25

Fipronil

O O
c c
B Q Q
2 |E=2 |8
= S 9| 2 o = =
S |gS2 |2 | 2 2 g ¥
=2 |°c8|le |8 = | = Z
2lsgls2ls=|s_| £| E| E| E|g
c 2R3 Sz p o =
g1g3|sn|s=s| 2| & g| &z
s|lov|loQloe|love| 5l 2 5 o2/0| 2|2
- 2 82 T 2T |8 o ) ) ) 2o |® |
(DU)Q.U)C.ECU)CU)Q_;CLEEHHH
> nlxXx 0808 a8 g o o S|5|5|5
Q| s|loadg|m S|one|lnwnwe| 5| L] 5| Lo|c|o|lo|o
178,26 16,74 11,73 19,57 25,00117,439,1350,04-50,00 5/ O 0[{0,0
2|152,7 20,55 28,08 38,19 25,00229,176,3750,00-50,00 5[ 0| 0[0,0
3|223,4 13,04 26,13 55,84 25,00335,2111,750,00-50,00 5/ O 0[{0,0
sum | 15 0| 0{0,0
Recovery and matrix content
Fipronil
300
250 )
200 T
=
[+Ts]
c
£ 150
c
[1+]
Q
: /
100 /
) /
0 1 1 1 1

0 50 100 150 200 250
added amount in ng/|

slope of the regression: 1,09; average recover rate: 109 ¢
neg. xaxis intercept corresponds to the matrix content: O pg/I
expanded uncertainty of theatrix content: 3,1 ug/l =0 %
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AQS

Relative standard deviation and tolerance limits

Baden-
Wirttemberg

concentration in ng/|

Fipronil

30
L 25 = = 3
o~
£
S 20
T X
=
Q
T 15 X
=]
©
=] X
& 10
et
[%;]
E

5

0 I I I I

0 50 100 150 200

250

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

Method specific evaluation

Only not specified methods were used
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UKWIR-PT 2/25 Fipronil - 1
assigned value [ng/I]* 78,26|+ 13,12
upper tolerance limit [ng/l] 117,4
lower tolerance limit [ng/l] 39,13
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

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory

AQS

Fipronil - 1
140
120
= 100
g _
£ o
80
S s
% e \d
£ 60
c
[T
(¥}
c
8 a0
20
0 :
=t (o] - ™
lab code
Fipronil - 1
2,5
2
1,5
1
0,5
: H
g o
Lm o m =
~N
-0,5
-1
-1,5
-2
-2,5
=t [a2] — ™~
lab code
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expanded uncertainty in ng/I

£-Score

35

30

25

20

15

10

Fipronil - 1

o™ ©

lab code
Fipronil - 1
I
lab code
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UKWIR-PT 2/25 Fipronil - 2
assigned value [ng/I]* 152,7|+ 31,4
upper tolerance limit [ng/l] 229,1
lower tolerance limit [ng/l] 76,37
lab code |result [ng/l] + Z-score |z-score |assessm.**
1 147 36,8 | -0,2 -0,2 S
2 166 488 | 0,5 0,3 s
3 117 532 | -1,2 -0,9 s
4 150 -0,1 s
5 183,7 0,8 S

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory

AQS

250

200

150

100

concentration in ng/|

50

Fipronil - 2

e

lab code

2,5

1,5

0,5

Z-score
o

-0,5

-1,5

-2,5

Fipronil - 2

=t

lab code
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Fipronil - 2
60

50
40
30

20

expanded uncertainty in ng/I

10
0
- o ©
lab code
Fipronil - 2
2,5
2
1,5
1
0,5
[:}]
P
2 I
%} 0
3 [ ]
ar
0,5
-1
-1,5
-2
-2,5
o -— o™
lab code
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UKWIR-PT 2/25 Fipronil - 3
assigned value [ng/I]* 223,4|+ 29,2
upper tolerance limit [ng/l] 335,2
lower tolerance limit [ng/l] 111,7
lab code |result [ng/l] + Z-score |z-score |assessm.**
1 215 53,8 | -0,3 -0,2 S
2 238,9 71,7 04 0,3 s
3 194 88,3 | -0,6 -0,5 s
4 216 -0,1 s
5 253,3 0,5 S

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory

AQS

400

350

300

250

200

150

concentration in ng/|

100

50

Fipronil -3

e

lab code

2,5

1,5

0,5

I-score
o

-0,5

-1,5

-2,5

Fipronil -3

<

lab code
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expanded uncertainty in ng/I

£-Score

70

60

50

40

30

20

10

Fipronil -3

o™

lab code

Fipronil -3

—

lab code
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AQS

Baden-

Wirttemberg
O O p
c c
B Q Q0
2 |E=2 |8
i S 9| 2 o = = _
° |g=l2 |2 gl 2 & ¥
=2 |c8|le |8 = | = Z
2lsglsgls=|s_| £ E| £l E|g
V| Q| BERBR2ETE! Y o o |3
sles|se|2Ele2 €l 2| 2| g|§
S|>SC|loB|loE|DE © < @ Gl 2
31egleE|l2E|2E|l S| 5| © B33
o husl (7] [7)] + - + — —_— o =
clcg|8 Sy 8o = C = 8| elel ¥
Tl D222 20|20 @ o 0] S|E|Q|®| =
n|l o n = n (7)) o ; o ; — | 4= —
> N x|l 8 a8 a8 n o o S|5|5| 5
Q S|V | S| | @ ] o =] 2|l c|o|o| ©
1/227,1 41,34 83,98 56,79 25,00340,7113,6§50,00-50,00 5| 0| 1|20,0
2|392,2 17,21 60,36 98,04 25,00588,2196,150,00-50,00 5/ O O 0,0
3|787,9 15,82 111,58 197, 25,00 1182 393,950,00-50,00 5| 0| O 0,0
sum | 15 O 1| 6,7
Recovery and matrix content
Imidacloprid
1000
900 g
800 /
700
= 600 /
c /
< 500
c
(42}
g 400 /
300 T
200 l
100 //
0 J 1 1 1 1 1 1 1 1
-100 0 100 200 300 400 500 600 700 800 900
added amount in ng/|

slope of the regressiorf,989 average recover rat€8,9%

neg. xaxis intercept corresponds to the matrix contefh8,5ug/|

expanded uncertainty of the matrix conterit8,5ug/l =100 %
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Relative standard deviation

Imidacloprid
40
X

35
R
£ 30
5
= 25 = = =1
2
=
()
T 20
=]
T
T 15 X
& X
)
[%;]
— 10
Q
£

5

0 T T T T T T T T

0 100 200 300 400 500 600 700 800 900
concentration in ng/|

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

Only not specified methods were used
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UKWIR-PT 2/25 Imidacloprid - 1
assigned value [ng/I]* 227,1|+ 93,9
upper tolerance limit [ng/l] 340,7
lower tolerance limit [ng/l] 113,6
lab code |result [ng/l] + Z-score |z-score |assessm.**
1 206 52 -0,4 -0,4 S
2 368,5 73,7 | 24 2,5 q
3 192 28,7 | -0,7 -0,6 s
4 161 -1,2 s
5 223,6 -0,1 S

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory

AQS

Imidacloprid - 1

400

350

300

250

200

150

concentration in ng/|

100

50

—

lab code

Imidacloprid - 1

Z-score

lab code
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Imidacloprid - 1
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UKWIR-PT 2/25 Imidacloprid - 2
assigned value [ng/I]* 392,2(+ 67,5
upper tolerance limit [ng/l] 588,2
lower tolerance limit [ng/l] 196,1
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

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory

AQS

Imidacloprid - 2
700
600
= 500
[+1s]
c
£
< 400 r [ ]
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£ 300
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8 200
100
0 :
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lab code
Imidacloprid - 2
2,5
2
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1
0,5
2
g o —
‘' 1
-0,5
-1
1,5
-2
-2,5
=+ ) (o] —
lab code
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expanded uncertainty in ng/I

£-Score

120
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60

40

20

Imidacloprid - 2

lab code
Imidacloprid - 2
I [
lab code
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UKWIR-PT 2/25 Imidacloprid - 3
assigned value [ng/I]* 787,9|x 124,7
upper tolerance limit [ng/l] 1182
lower tolerance limit [ng/l] 393,9
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

* 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%

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

Imidacloprid - 3
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lab code

pageA-22 of A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vi emberg

Imidacloprid - 3
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Baden-

AQS

Wirttemberg
UKWIR 3/25
[®) (@)
C C
T |2 |O
£ |55l |5 | =
5 |32/ |& 3 3 T =
© = = c X X
=2z |Sgls |& = | = 2
2l 88|52|5=5 £l E| E| E|p
sleg|sa|Ss| 28] ¢ 8 g 83
S| >Sc|low|lOElDE © < ccs Gl 2
> - > T S| 9| © o 5 s B = | ue= )
S| dB|BoLl|T E| DT E ° Q o 2|10 =22
- 2 g2 T 2T glTo [} o @ 518la|lw| =
o nlaon|l SE|lS 0l & n o = Q. = El | | =
= n|l x| 8ol 8 nl 8y o o S| 5|5 5
Q S| O d| ®» S| ®» | © © > o = S| c| o] o o
1| 369,9 21,70 120,1 92,49 25,00 554,83 184,9 50,00 -50,00 14| 1| 1| 14,3
2| 532,4 24,83 197,8 133, 25,00 798,3 266,1 50,00 -50,00 14| 1| 2|21,4
31 699,0 19,42 203,13 174, 25,00 1049 349,5 50,00 -50,00 14| 1| 1|14,3
sum 42| 3| 4| 16,7
Recovery and matrix content
Perfluorobutanoic acid
900
800
700 /
_ 600
= I
&
< 500
& 400 |
Q
E /
300 / +
200 /
100 /
0 / T T T T T T T T
-100 0 100 200 300 400 500 600 700 800 900
added amount in ng/|

slope of the regression: 0,859; average recovery rate: 85,9
neg. xaxis 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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Relative standard deviations

AQS

Baden-
Wirttemberg

Perfluorobutanoic acid
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concentration in ng/|

800

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

used methods for Perfluorobutanoic acid
45 - 42,86 42,86
40 -
35 A
30 A
&
8 25 -
c
Q
2 20 A
Q
o 14,29
15 4
10 A
5 -
0 -
HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS
method comparison Perfluorobutanoic acid
o o _
= o
- B
(%]
= —_—
Q
=) - —_—
= -
Q ~ - —
q:.: - e - o —
] ey ' r/ other methods
EN 17892 (06/24) - LC-MS/MS
- ©724)
low 4 /pPLC-MSIMS
correct high
too high

The values determined with HRMS/MS showed the closest statistical distribution.
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UKWIR PT 3/25 Perfluorobutanoic acid - 1

assigned value [ng/I]* 369,9+ 80,2

upper tolerance limit [ng/l] 554,8

lower tolerance limit [ng/l] 184,9

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, g = questionable, u = unsatisfactory
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AQS \?\?{? r??e:mberg

concentration in ng/|
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Perfluorobutanoic acid - 1
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expanded uncertainty in ng/|
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UKWIR PT 3/25 Perfluorobutanoic acid - 2

assigned value [ng/I]* 532,2+ 132,2

upper tolerance limit [ng/l] 798,3

lower tolerance limit [ng/l] 266,1

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 2336 04 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, g = questionable, u = unsatisfactory
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AQS

Baden-
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Perfluorobutanoic acid - 2
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expanded uncertainty in ng/|
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UKWIR PT 3/25 Perfluorobutanoic acid - 3

assigned value [ng/I]* 699+ 135,7

upper tolerance limit [ng/l] 1049

lower tolerance limit [ng/l] 349,5

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, g = questionable, u = unsatisfactory
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concentration in ng/|
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Perfluorobutanoic acid - 3
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Perfluoropentanoic acid

[®)
C C
o @ Q
2 |E=|8 |8
- S of 2 o = =
S g5l |2 | B B g ¥
=& |°c8ls |& = = = =
2lsg|s2|s5g|5_| £| E| £ E|g
S| S>Sd|lon|loEloE ¢] o] © S| =
S|l o8| Ll|T E|DTE S Q = 20|29
Sl 38 35a|lga|l 2| 8 = Sl 5l 8|l =
—| 2|85 2e=<°?cd & 5| 3| 5/l ] =
Q ol aoan|l S EIS 0l £ n Q o cEl =l = -
> Nl x| 80| 8 nl 8¢ o = o =| 5|55 5
<@ S| O ©| »® S| » d| » © =] o = Ol c| o| o o
1| 14,34 28,09 5,809 3,585 25,040 21,51 7,170 50,00 -50,00 13| O 3|21.,4
2| 22,63 26,89 9,109 5,658 25,00 33,95 11,32 50,040 -50,00 14| 1| 2| 21,4
3| 41,22 20,03 12,36 10,31 25,04 61,83 20,61 50,04 -50,0d 14| 1| 1| 14,3
sum 41 2| 6|19,5

Recovery and matrix content

Perfluoropentanoic acid
60

50

N
o

W
o

mean in ng/|

\

/l
10

0 7

-10 0 10 20 30 40 50
added amount in ng/|

slope of the regression: 0,925; average recovery rate: 92,5
neg. xaxis intercept corresponds to the matrix content: 5,42 ng/l
exp. uncertainty of the matrix content: 5,42 ng/l = 100 %
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Relativestandard deviations

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

used methods for Perfluoropentanoic acid

45 - 42,86 42,86

40 -

30 o

20 4

percentage

14,29

15 A

HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS

method comparison Perfluoropentanoic acid

frequency in %

/-other methods
EN 17892 (06/24) - LCMS/MS

HPLC-MS/MS

correct high

too high

The values determined with EN 178R&MS/MS showed the broadest statistical
distribution.
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UKWIR PT 3/25

Perfluoropentanoic acid - 1

assigned value [ng/I]* 14,34+ 4,03

upper tolerance limit [ng/l] 21,51

lower tolerance limit [ng/l] 7,17

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 54 2,2 2,1 q
16 11,2 -0,9 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoropentanoic acid - 1

o]
i

]
o

[EEY
wu

concentration in ng/|

=
o
1

12
16

—

[as]

13
15

lab code

14

Strongly deviating values are ngttown in the diagram.
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Perfluoropentanoic acid - 1
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UKWIR PT 3/25

Perfluoropentanoic acid - 2

assigned value [ng/I]* 22,63+ 6,09

upper tolerance limit [ng/l] 33,95

lower tolerance limit [ng/l] 11,32

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoropentanoic acid - 2
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Strongly deviating values are not correctly shown in the diagram.
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Perfluoropentanoic acid - 2
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UKWIR PT 3/25

Perfluoropentanoic acid - 3

assigned value [ng/I]* 41,22+ 8,26

upper tolerance limit [ng/l] 61,83

lower tolerance limit [ng/l] 20,61

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoropentanoic acid - 3
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lab code
Strongly deviating values are not shown in the diagram.
Perfluoropentanoic acid - 3
8
6
4
2
§ 2
~N
0 -
2 -
4
lab code

pageA-46 of A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

Perfluoropentanoic acid - 3
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Perfluorohexanoic acid
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1| 12,7 25,24 4,820 3,189 25,00 19,13 6,378 50,04 -50,00 14| O 1| 7.1
2| 26,23 25,64 10,07 6,558 25,040 39,35 13,12 50,00 -50,00 14{ O] 1| 71
3| 41,09 24,40 15,00 10,279 25,04 61,64 20,55 50,00 -50,00 14/ 0| 2|14,3
sum 42| 0] 4| 9,5
Recovery and matrix content
Perfluorohexanoic acid
60
50 T
40

mean in ng/|
[ 9%}
o o
;_|

-10 -5 0 5 10 15 20 25 30 35 40
added amount in ng/|

slope of the regression: 1,08yerage recovery rate: 106 %
neg. xaxis 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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Relative standard deviation and tolerance limits

Perfluorohexanoic acid
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25 % is used as standaddviation for proficiency assessment.
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Method specific evaluation

used methods for Perfluorohexanoic acid
45 - 42,86 42,86
40 -
35 4
30 A
&
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HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS
method comparison Perfluorohexanoic acid
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HPLC-MS/MS
correct .
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8 too high

The differences between the IS methods were not significant.
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UKWIR PT 3/25

Perfluorohexanoic acid - 1

assigned value [ng/I]* 12,76+ 3,22

upper tolerance limit [ng/l] 19,13

lower tolerance limit [ng/l] 6,378

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorohexanoic acid - 1
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lab code
Perfluorohexanoic acid - 1
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lab code

pageA-52 of A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vi emberg

Perfluorohexanoic acid - 1

[ap] [Ta] — o [Ts] Lay] =t — =+
— — — —

lab code

S

expanded uncertainty in ng/|
[\] w

[EEY

Perfluorohexanoic acid - 1

[EEY

o

£-Score

o (28] =t — — [ap] ()] o =+
— — —

lab code
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UKWIR PT 3/25

Perfluorohexanoic acid - 2

assigned value [ng/I]* 26,23+ 6,73

upper tolerance limit [ng/l] 39,35

lower tolerance limit [ng/l] 13,12

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| -14 -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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorohexanoic acid - 2

N
w

P

9%}
w
9

W
o

[

u
]

o

[
o
®

.

concentration in ng/|
]

=
o

w

o

T T T T T T T T T T
=t o L ea] - w [ap] o™ [Ts] — (s3] =t [a5] —
— — — — —

lab code
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Perfluorohexanoic acid - 2
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lab code

expanded uncertainty in ng/|

Perfluorohexanoic acid - 2
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lab code
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UKWIR PT 3/25

Perfluorohexanoic acid - 3

assigned value [ng/I]* 41,09+ 10,03

upper tolerance limit [ng/l] 61,64

lower tolerance limit [ng/l] 20,55

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 14 S
15 42,8 10,7 0,2 0,2 S
16 34,3 -0,7 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorohexanoic acid - 3
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Perfluorohexanoic acid - 3
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Perfluorohexanoic acid - 3
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lab code
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Perfluoroheptanoic acid

O O
[ c
T |2 |O
2 |5g/5 |5 | =
Y— S D = = = E —
o |g=lS |2 2 2 & E
=& |°8|ls |& = = = =
28|52 5= 5 El E| £| E|g
V| B W BEE|RBR2IEY @ o o o| S
slg3|se12522| 2| 2| g| 2|3
S| 53 C| O n| Q| ¢ © c @®© c | =
> > T S| 9| © o = — = Py
o o Q ) Q o|lo| =9
T| O T| D T E| T E 5 = 5 = >
QIT O 58| 5 a6l @ = e = elgl &l ol —
—| D2 T2 TylT @ o @ o|Ele|w| =
Q ol an| S E|S 0l &0 o o El o ol =
= Nl x| 80|88 ol 8¢ o = o 2| 5|55 5
Q S|l VS| S| v |l v a S o S S|l c| o] o o
1 9,624 19,99 2,875 2,409 25,00 14,44 4,812 50,09 -50,00 14| O 1| 7,1
2| 20,79 21,98 6,841 5,199 25,00 31,19 10,40 50,0F0 -50,0Q 14| 0| 2| 14,3
3| 38,46 23,29 13,41 9,614 25,00 57,70 19,23 50,00 -50,00 14| 0| 2|14,3
sum | 42 0| 5119
Recovery and matrix content
Perfluoroheptanoic acid
50
45
40
35 o
‘E:‘Ho /
< 25 T /
2 20 /(
15
N /
5
~
0 / T T T T T T T T
-5 0 5 10 15 20 25 30 35 40 45
added amount in ng/|

slope of the regression: 0,97&yerage recovery rate: 97,2 %
neg. xaxis intercept corresponds to the matrix content: 2,49 ng/I
exp. uncertainty of the matrix content: 2,49 ng/l = 100 %
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25 % is used as standatdviation for proficiency assessment.
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Method specific evaluation

used methods for Perfluoroheptanoic acid
45 ~ 42,86 42,86
40 -
35 A
30 A
)
8 25 -
c
Q
2 20 -
g
14,29
15 A
10 -
5 -
0 -
HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS
method comparison Perfluoroheptanoic acid
e -
£ —
=
L% —
c
Q
3 —
(=2
Q
£ —
) other methods
EN 17892 (06/24) - LCMS/MS
too low W HPLC-MS/MS
correct high
too high

The differences between the IS methods were not significant.
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UKWIR PT 3/25

Perfluoroheptanoic acid - 1

assigned value [ng/I]* 9,624+ 1,921

upper tolerance limit [ng/l] 14,44

lower tolerance limit [ng/l] 4,812

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroheptanoic acid - 1
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Perfluoroheptanoic acid - 1
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Perfluoroheptanoic acid - 1
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UKWIR PT 3/25

Perfluoroheptanoic acid - 2

assigned value [ng/I]* 20,79+ 4,57

upper tolerance limit [ng/l] 31,19

lower tolerance limit [ng/l] 10,4

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroheptanoic acid - 2
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Perfluoroheptanoic acid - 2
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UKWIR PT 3/25

Perfluoroheptanoic acid - 3

assigned value [ng/I]* 38,46+ 8,96

upper tolerance limit [ng/l] 57,7

lower tolerance limit [ng/l] 19,23

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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concentration in ng/|

Perfluoroheptanoic acid - 3
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Perfluoroheptanoic acid - 3
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Perfluorooctanoic acid

c c
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1| 8,019 23,83 2,860 2,005 25,00 12,03 4,009 50,040 -50,00 14 0| 0| 0,0
2| 17,99 19,85 5,344 4,498 25,04 26,99 8,994 50,00 -50,00 14| 0| 1| 7.1
3| 25,79 21,99 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

Recovery and matrix content

Perfluorooctanoic acid
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-5 0 5 10 15 20 25
added amount in ng/|

slope of the regression: 1,01dyerage recovery rate: 101,4 %
neg. xaxis intercept corresponds to the matrix content: 3,25 r
exp. uncertainty of the matrix content: 3,25 ng/l = 100"
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Relative standard deviation and tolerance limits

Perfluorooctanoic acid
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Method specificevaluation

used methods for Perfluorooctanoic acid

45 ~ 42,86 42,86
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method comparison Perfluorooctanoic acid

x
£
=
(%]
c
Q
=]
[=2
Q
=

The differences between the IS methods were not significant.
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UKWIR PT 3/25

Perfluorooctanoic acid - 1

assigned value [ng/I]* 8,019+ 1,911

upper tolerance limit [ng/l] 12,03

lower tolerance limit [ng/l] 4,009

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorooctanoic acid - 1
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expanded uncertainty in ng/|
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UKWIR PT 3/25

Perfluorooctanoic acid - 2

assigned value [ng/I]* 17,99+ 3,57

upper tolerance limit [ng/l] 26,99

lower tolerance limit [ng/l] 8,996

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorooctanoic acid - 2
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Perfluorooctanoic acid - 2
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UKWIR PT 3/25

Perfluorooctanoic acid - 3

assigned value [ng/I]* 25,79+ 5,67

upper tolerance limit [ng/l] 38,69

lower tolerance limit [ng/l] 12,9

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorooctanoic acid - 3
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Perfluorooctanoic acid - 3
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Perfluorooctane sulfonic acid

[®)
C C
o Q0 Q
2 |E=|8 |8
= S of 2 o = =
S g2 |2 | 2 2 § E
=& |c8ls |8 = = =| =
2legls2lsgl8_| =| £ £ E|g
© 5 © (O] '.(7) (O] 'E (V] 'E © @ © < el
Tl o0 |o8l|TE|DTE S Q = 20|29
Sl 38 35a|lga|l 2| 8 = Sl 5l 8|l =
| B g5 el ey & 5| B 5121818 =
Q ol aoan|l S EIS 0l £ n Q o cEl =l = -
> n|l x| 8|8 nl 8 ¢ o = o =| 5|55 5
<@ S| O ©| »® S| » d| » © =] o > Ol c| o| o o
1| 8,537 26,18 3,344 2,134 25,00 12,81 4,268 50,04 -50,00 14 O 1| 7.1
2| 17,23 28,87 7,444 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

Recovery and matrix content

Perfluorooctane sulfonic acid

25

20 -|-

[EEY
wu

mean in ng/|
=
o
—
'—

added amount in ng/|

slope of the regression: 1,84; average recovery rate: 184 %
neg. xaxis interceptorresponds to the matrix content: 2,36 ng/l
exp. uncertainty of the matrix content: 2,36 ng/l = 100 %
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Relative standard deviation

Perfluorooctane sulfonic acid
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45

40 X

35

30 *

L]

25

|
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20
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rel. standard deviation in %

10

0 T T T 1
0 5 10 15 20 25

concentration in ng/|

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

45 -

40 -

35 4

30 4

25 4

percentage

15 A

used methods for Perfluorooctane sulfonic acid

42,86 42,86

14,29

HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS

~J
o

o)
o

N
o

W
o

frequency in %
u
o

]
o

=
o o
5
AN
|

N,

method comparison Perfluorooctane sulfonic acid

- other methods
EN 17892 (06/24) - LCMS/MS
HPLC-MS/MS

I\

too low low

correct .
high
'8 too high

The values
distribution.

determined with EN 17892CMS7MS showed the broadest statistical
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UKWIR PT 3/25

Perfluorooctane sulfonic acid - 1

assigned value [ng/I]* 8,537+ 2,235

upper tolerance limit [ng/l] 12,81

lower tolerance limit [ng/l] 4,268

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 54 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 15 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorooctane sulfonic acid - 1

20

18 o
16

14

12 Y
10 )

concentration in ng/|

T T T T T T T T
o o =t L [ — o™ [ap] [a5]
—

—

16
9
14
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1

lab code

Perfluorooctane sulfonic acid - 1

Z-score
[EEY

o o =t L [ — o™ [ap] [a5]
—

—

16
9
14
15
1

lab code
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Perfluorooctane sulfonic acid - 1
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lab code
Perfluorooctane sulfonic acid - 1
3
2
| I
Q
S
3 2 ' ' ' ' '
UI
-1 -
2 -
-3
= © o - @ b @ o h
lab code
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UKWIR PT 3/25

Perfluorooctane sulfonic acid - 2

assigned value [ng/I]* 17,23+ 4,98

upper tolerance limit [ng/l] 25,85

lower tolerance limit [ng/l] 8,615

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 5334| -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 24 0,5 0,3 S
14 23,7 10,2 1,1 15 S
15 19,9 5 0,8 0,6 S
16 21,4 1,0 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorooctane sulfonic acid - 2
40
35 °
o
- 30
S,
[+Ts]
c
£ 25
pu o
=) ®
-E 20 ° 9
t o @
@ 15 °
g o--@
© 10 s
5
" ~ ® - o & o @ e 3z o ¢
lab code
Perfluorooctane sulfonic acid - 2
5
4
3
2
g
§ 1
~N
? s e - © ~& © w e ¥ o =
lab code
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Perfluorooctane sulfonic acid - 2

16

14

12
10
6
4
ZII
< 2 e -2 e o % T

lab code

expanded uncertainty in ng/|
co

Perfluorooctane sulfonic acid - 2

,

1 |
o ,l,l,l, |
i

-2

£-Score

=+ ea] [Ta] — [ap]
—

15
14
1
9

lab code
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UKWIR PT 3/25

Perfluorooctane sulfonic acid - 3

assigned value [ng/I]* 19,53+ 3,91

upper tolerance limit [ng/l] 29,29

lower tolerance limit [ng/l] 9,765

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 51 u
12 9,34 -2,1 q
13 20,1 1,2 0,3 0,1 S
14 26,5 11,3 1,2 14 S
15 23,7 59 1,2 0,9 S
16 23,1 0,7 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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concentration in ng/|
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Perfluorooctane sulfonic acid - 3
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lab code

Z-score

Perfluorooctane sulfonic acid - 3
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lab code
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expanded uncertainty in ng/|

16

Perfluorooctane sulfonic acid - 3

14

12

10

o |

13

[Ta] [Ts] — (s3]
—

lab code

8
14

11

£-Score

Perfluorooctane sulfonic acid - 3

0 - : : : — .
B

1 -

2 -

o — [ap] Lay]
—

14

lab code

15
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Perfluorononanoic acid

|=) O
[y C
T |2 |O
2 |55/ |5 | =
Y— S D = = = E —
s |2Es |2 | B B g =
=& |°8|ls |& = = = =
2lg8|52|5=|5 £l E| £ Elg
b} 2 8|2 9 25 () (o)) S
2| ge|sa|sgleg| 2| 8 2| &3
© > © L n () 'E (0] 'E © c ® c st
S| dB|BLl|T E| DT E o Q e 2|10 =22
QIT O 58| 5 a6l @ = e = elgl &l ol —
— 2 82 T2 Tov|lTo @ o @ 51 2lal®| =
o nlaoan|l S E|lS 0l & n o o El=ol 2 2
> n|l x| 80|88 nl 8y o = o =l 5|55 5
<@ S| O d| ®» S| ® d| © © > o = S| c| o] o )
1| 92,34 22,99 31,77 23,04 25,00 138,5 46,17 50,00 -50,00 14| 1| O 7,1
2| 220,1 14,59 47,94 55,03 25,00 330,24 110,1 50,00 -50,00 14/ O] 1| 7.1
3/ 502, 16,00 120,4 125, 25,00 753,9 251,3 50,00 -50,00 14| 1| 1|14,3
sum 42 2| 2| 9,5
Recovery and matrix content
Perfluorononanoic acid
700
600
500
=
& 400
£
£ /
® 300
£ /
200 I
100
0 / T T T T T T
-100 0 100 200 300 400 500 600 700
added amount in ng/|

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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Relative standard deviation

Perfluorononanoic acid
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rel. standard deviation in %
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concentration in ng/|

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

used methods for Perfluorononanoic acid

45 -+ 42,86 42,86

40 -

35 4

30 A
&
8 25 -
c
Q
2 20 -
g

14,29

15 -

10 -

5 -

0 -

HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS
method comparison Perfluorononanoic acid
X _
£
=
[ &)
c
Q
=
[=2
Q
=
other methods
EN 17892 (06/24) - LC-MS/MS
HPLC-MS/MS
too high

The differences between the methods were not significant.
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UKWIR PT 3/25

Perfluorononanoic acid - 1

assigned value [ng/I]* 92,34+ 21,23

upper tolerance limit [ng/l] 138,5

lower tolerance limit [ng/l] 46,17

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorononanoic acid - 1
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o
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concentration in ng/|

w0 62
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T T T T T T T T
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— — —

lab code

16
1
3

14
9

Perfluorononanoic acid - 1
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o
1

[ o™~ [Ts] [Ta] ea] =+ (s8] — o™
— — —

lab code
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expanded uncertainty in ng/|

Perfluorononanoic acid - 1

60

wu
o

lab code

40
30
20
@ ~ 0 - 5 e @ = >

£-Score

Perfluorononanoic acid - 1
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‘g g gEnE-"-
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15

5
13

@© — -

lab code

14
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UKWIR PT 3/25 Perfluorononanoic acid - 2

assigned value [ng/I]* 220,1j+ 32

upper tolerance limit [ng/l] 330,2

lower tolerance limit [ng/l] 110,

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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concentration in ng/|
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expanded uncertainty in ng/|
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]
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Perfluorononanoic acid - 2
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lab code
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UKWIR PT 3/25

Perfluorononanoic acid - 3

assigned value [ng/I]* 502,6+ 80,4

upper tolerance limit [ng/l] 753,9

lower tolerance limit [ng/l] 251,3

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorononanoic acid - 3
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Perfluorononanoic acid - 3
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expanded uncertainty in ng/|

Perfluorononanoic acid - 3
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Perfluorodecanoic acid

C C
2 Q Q
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g|g3lsalseleg & 8 8 83
S| >53C| O wn|log|loFE ¢] o] © S| =
S|l o8| Ll|T E|DTE o Q S 20|29
LT 2|3 Pl 5 ol 5 @ = e = elgl2lo| =
—| o8> TcoTdl 2l 3| 5| © 52| 8|3 =
O wlaoawn| £ E|lS 0l S ol o o Elol 2 =
> Nl x| 80| 8 nl 8¢ o = o =| 5|55 5
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1| 96,70 17,51 25,34 24,17 25,00 145,30 48,35 50,00 -50,00 14| 1| 1| 14,3
2| 250, 29,30 109,9 62,66 25,00 376, 125,3 50,00 -50,00 14| 1| 2[21,4
31404, 26,49 160,4 101,1 25,04 606,9 202,3 50,00 -50,00 14| 2| 1|21,4
sum 42| 4| 4/ 19,0
Recovery and matrix content
Perfluorodecanoic acid
600
500
_ 400 A
S
[+7s]
3 /
£ 300 T
c
(42}
Q
E V
200 i
100
0 / T T T T T T
-100 0 100 200 300 400 500 600 700
added amount in ng/|

slope of the regression: 0,745; average recovery rate: 74,5 ¥
neg. xaxis interceptorresponds to the matrix content: 21,4 ng/l
exp. uncertainty of the matrix content: 21,4 ng/l = 100 %
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Relative standard deviation

Perfluorodecanoic acid
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concentration in ng/|

25 % is used as standard deviation for proficiency assessment.

pageA-1090f A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

Method specific evaluation

used methods for Perfluorodecanoic acid

45 - 42,86 42,86
40 -
35 -
30 -

25 4

percentage

14,29

15 A

10 -

HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS

method comparison Perfluorodecanoic acid

frequency in %

0 _L{- other methods
T EN 17892 (06/24) - LC-MS/MS

too low low HPLC-MS/MS
correct high

too high

Thevalues determined with EN 17892CMS7MS showed the broadest statistical
distribution.
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UKWIR PT 3/25

Perfluorodecanoic acid - 1

assigned value [ng/I]* 96,7+ 16,93

upper tolerance limit [ng/l] 145

lower tolerance limit [ng/l] 48,35

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 53 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorodecanoic acid - 1
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Perfluorodecanoic acid - 1
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Perfluorodecanoic acid - 1
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lab code
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UKWIR PT 3/25

Perfluorodecanoic acid - 2

assigned value [ng/I]* 250,68+ 73,4

upper tolerance limit [ng/l] 376

lower tolerance limit [ng/l] 125,3

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 1624 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorodecanoic acid - 2
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lab code
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lab code

pageA-1150f A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

Perfluorodecanoic acid - 2

180

80
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20
- & = 2 - m = @ @

lab code

[EEY
[
o

=
o
o

expanded uncertainty in ng/|

Perfluorodecanoic acid - 2

1 B
_1- I
iy Q.

[ap] o L =+ (s3]
— —
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o

-

15

—

lab code
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UKWIR PT 3/25

Perfluorodecanoic acid - 3

assigned value [ng/I]* 404,64+ 107,2

upper tolerance limit [ng/l] 606,9

lower tolerance limit [ng/l] 202,3

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 04 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 1976 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 15 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorodecanoic acid - 3
1200
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lab code
Perfluorodecanoic acid - 3
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lab code
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Perfluorodecanoic acid - 3
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lab code

Perfluorodecanoic acid - 3
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lab code
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|®) [®)
C C
o Q Q0
2 |E=|8 |8
= S D 8 o = = —
° |g=2 |2 2 2 = ¥
=& |°8|ls | = = =| =
Bl5E|s2%|5<|5 | £| E| E| E|g
0| QO 0| BRI RBOIRY @ ® @ =
sles|22|25(22 g g 2| 2|3
S| 38| 0 wn|loE|lDE © I © ©| =
S|l o8| Ll|T E|DTE o Q S 20|29
LT 2|3 Pl 5 ol 5 @ = o = elgl2lo| =
—| o8> TcoTdl 2l 3| 5| © 52| 8|3 =
Q ol aoan|l S EIS 0l £ n Q o Elol 2 =
> Nl x| 80| 8 nl 8¢ o = o =| 5|55 5
<@ S| O ©| »® S| » d| » © =] o = Ol c| o| o o
1| 68,50 30,63 31,41 17,13 25,00 102,83 34,25 50,00 -50,00 14| 3| 1| 28,6
2| 258,8 30,27 117,2 64,70 25,00 388,74 129,4 50,00 -50,00 14| 1| 2214
3| 467,4 29,88 209, 116,9 25,04 701,13 233,7 50,00 -50,00 14| 2| 2| 28,6
sum 42| 6| 5| 26,2
Recovery and matrix content
Perfluoroundecanoic acid
700
600
500
_ = &
S
£ 400
< /
c
® 300 [
£ /
200 / L
100 /
0 T T T T T T
0 100 200 300 400 500 600 700
added amount in ng/|

slope of the regression: 0,823; average recovery rate: 82,3
neg. xaxisintercept corresponds to the matrix content: O ng/l
exp. uncertainty of the matrix content: 12,95 ng/l = 0 %
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Relative standard deviation

Perfluoroundecanoic acid

50

45 X X X
*® 40
£
= 35
0
® 30
=
m =l — —
=]
©
S 20
c
£ 15
2 10

5

0 T T T T T T T T T

0 50 100 150 200 250 300 350 400 450 500
concentration in ng/|

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

used methods for Perfluoroundecanoic acid

45 - 42,86 42,86

40 -

30 4

25 4

percentage

14,29

15 A

HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS

method comparison Perfluoroundecanoic acid

o)
o

frequency in %
u
B S
_l__“___l___l_——i——_'

N
o

]
o

=
o

other methods
EN 17892 (06/24) - LCMS/MS

too low low HPLC-MS/MS
correct high

too high

Thedifferences between the methods were not significant.
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UKWIR PT 3/25

Perfluoroundecanoic acid - 1

assigned value [ng/I]* 68,5+ 20,98

upper tolerance limit [ng/l] 102,8

lower tolerance limit [ng/l] 34,25

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroundecanoic acid - 1
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lab code
Perfluoroundecanoic acid - 1
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2
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a
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P s w2 e e = e ¥ @ o

lab code
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Perfluoroundecanoic acid - 1
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i
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lab code

expanded uncertainty in ng/|

Perfluoroundecanoic acid - 1
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0 A T T —
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14
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lab code
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UKWIR PT 3/25 Perfluoroundecanoic acid - 2

assigned value [ng/I]* 258,89+ 78,3

upper tolerance limit [ng/l] 388,2

lower tolerance limit [ng/l] 129,4

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroundecanoic acid - 2
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lab code

Perfluoroundecanoic acid - 2

Z-score
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lab code
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Perfluoroundecanoic acid - 2
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i Q i =+ i ha i E i : i o i a i 3 i ()]

lab code
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[
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Perfluoroundecanoic acid - 2
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lab code
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UKWIR PT 3/25

Perfluoroundecanoic acid - 3

assigned value [ng/I]* 467,4+ 139,7

upper tolerance limit [ng/l] 701,1

lower tolerance limit [ng/l] 233,7

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| 05 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroundecanoic acid - 3
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Perfluoroundecanoic acid - 3
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1-Perfluorobutanesulfonic acid

| =) [=)
c c
T |8 |o
2 gl |8 | =
.— S O = = = = —_
° |g=2 |2 2l 2 g ¥
=g |°8|le |8 = = =| =
28852/ 5=|5 £l E| £ Elg
b} =2 8|2 O 25 () o) =
SlEsfn Sel82) o 8 g 8/
(] > © L n () 'E ) 'E (4] a ® c st
S|l 0| oLl| T E|T E S Q2 = Loz
Q| T Q| £ 9| = 5| = L o e el 5l L] o=
—| D2 T2 T|lT B @ o @ o|E|le|w|l=
o nlaoan|l S E|lS 0l & n o o Elol o=
> n|l x| 80|88 n|l8 n o = o =l s5|5|5|5
<@ S| O @| ®» 5| »m» ©|] ®» © S o S S| c| o| o| ©
1, 9,489 17,59 2,494 2,374 25,00 14,23 4,745 50,00 -50,00 14| O] 1|7,1
2| 22,79 16,13 5,502 5,698 25,00 34,19 11,40 50,040 -50,00 14| O] 1|7,1
347,79 17,471 12,49 11,95 25,00 71,68 23,89 50,00 -50,00 14| O 1|7,1
sum 42 0| 3|71

Recovery and matrix content

1-Perfluorobutanesulfonic acid

60

50 I

\,

mean in ng/|
A
o

H

/

[
o
k

10

-10 0 10 20 30 40 50
added amount in ng/|

slope of the regression: 1,011; average recovery rate: 101,1 %
neg. xaxis intercept corresponds to the materntent: 3,16 ng/l
exp. uncertainty of the matrix content: 2,83 ng/l = 89,6
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Relative standard deviation

1-Perfluorobutanesulfonic acid
26,5
X
X
X 26
£
c
0
® 255
=
Q
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j=
g 25 =, = =
c
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et
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@ 245
X
24 T T T T T
0 10 20 30 40 50 60
concentration in ng/|

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

used methods for 1-Perfluorobutanesulfonic acid
45 -+ 42,86 42,86
40 -
35 4
30 A
&
8 25 -
c
Q
2 20 -
g
14,29
15 -
10 -
5 -
0 -
HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS
method comparison 1-Perfluorobutanesulfonic acid
X
£
=
[ &)
c
Q
=
[=2
Q
=
other methods
EN 17892 (06/24) - LC-MS/MS
too low W HPLC-MS/MS
correct high
too high

The values determined witHPLEMS/MS showed the closest statistical distribution.
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UKWIR PT 3/25 1-Perfluorobutanesulfonic acid - 1

assigned value [ng/I]* 9,489+ 1,668

upper tolerance limit [ng/l] 14,23

lower tolerance limit [ng/l] 4,745

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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1-Perfluorobutanesulfonic acid - 1
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lab code
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expanded uncertainty in ng/|

1-Perfluorobutanesulfonic acid - 1

lab code
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UKWIR PT 3/25 1-Perfluorobutanesulfonic acid - 2
assigned value [ng/I]* 22,79+ 3,68
upper tolerance limit [ng/l] 34,19
lower tolerance limit [ng/l] 11,4
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 55 u

12 19,8 -0,5 S

13 23,5 14 0,4 0,1 S

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

15 20,5 51 -0,7 -0,4 S

16 22,8 0,0 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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1-Perfluorobutanesulfonic acid - 2
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1-Perfluorobutanesulfonic acid - 2

lab code
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1-Perfluorobutanesulfonic acid - 2
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lab code
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UKWIR PT 3/25 1-Perfluorobutanesulfonic acid - 3

assigned value [ng/I]* 47,79+ 8,35

upper tolerance limit [ng/l] 71,68

lower tolerance limit [ng/l] 23,89

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
12 449 -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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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1-Perfluorobutanesulfonic acid - 3
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1-Perfluorobutanesulfonic acid - 3
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1-Perfluorobutanesulfonic acid - 3
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lab code

1-Perfluorobutanesulfonic acid - 3
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lab code
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Perfluoropentane sulfonic acid
O O
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= S o 2 e = =
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28852 5=|5 El E| £| E|g
S el .: cU .'.:' c) .; ? :
3/831en) SE188 & 8 8 837
S|l>SC|low|loE|lDE @ = @ Gl 2
S| 0| o8| E|TE o Q2 S Lol 23
80 g2 5a|lgal =S| | = elgl8| 3| =
c c < 17, 17, — o — - ol Q| X
— 2 82 T2 To|lC o [J] o @ 5|2l ol |
o nlan|l S E|lE nl &0 o o Elo|l ol =
> n|l x| 8ol 8 nl &8¢ o = o =l s5|5|5|5
<@ S| O d| ®» S| » d| ®» © = o =] S| c| o| o| o
1/ 92,39 16,2 22,49 23,10 25,00 138, 46,19 50,00 -50,00 14, O 1|7,1
2| 239, 13,71 49,19 59,90 25,00 359,4 119,89 50,00 -50,00 14| O 1|7,1
3| 406,4 12,75 77,54 101, 25,00 609,4 203,72 50,04 -50,0Q 14| 0| 1|7,1
sum 42 Ol 3|7,1

Recovery and matrix content

Perfluoropentane sulfonic acid
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added amount in ng/|
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slope of the regression: 0,905; average recovery rate: 90,5

neg. xaxis intercept corresponds to the matewntent: 3,11 ng/l

exp. uncertainty of the matrix content: 3,11 ng/l = 100 %
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Relative standard deviation

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

used methods for Perfluoropentane sulfonic acid
45 ~ 42,86 42,86
40 -
35 o
30 o
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c
Q
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Q
o 14,29
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HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS
method comparison Perfluoropentane sulfonic acid
© _
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=
L% —
c
Q
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Q -
2 _
__/-other methods
EN 17892 (06/24) - LCMS/MS
HPLC-MS/MS
correct .
high
8 too high

The values determined witHPL@JS/MS showed the closest statistical distribution.

pageA-146of A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

UKWIR PT 3/25 Perfluoropentane sulfonic acid - 1

assigned value [ng/I]* 92,39+ 15,02

upper tolerance limit [ng/l] 138,6

lower tolerance limit [ng/l] 46,19

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 15 S
15 73,6 18,4 -1,6 -0,8 S
16 102 0,4 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoropentane sulfonic acid - 1
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Perfluoropentane sulfonic acid - 1
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UKWIR PT 3/25

Perfluoropentane sulfonic acid - 2

assigned value [ng/I]* 239,68+ 32,9

upper tolerance limit [ng/l] 359,4

lower tolerance limit [ng/l] 119,8

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
8 225,632 112,820 -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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoropentane sulfonic acid - 2
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Perfluoropentane sulfonic acid - 2
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UKWIR PT 3/25 Perfluoropentane sulfonic acid - 3

assigned value [ng/I]* 406,4+ 51,8

upper tolerance limit [ng/l] 609,64

lower tolerance limit [ng/l] 203,2

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 -3,56 -1,6 s
7 317 -0,9 S
8 390,577 195,29 -0,2 -0,2 S
9 413 1652 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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concentration in ng/|
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Perfluoropentane sulfonic acid - 3
200
=
[+T+]
=
£
-y 150
=
‘©
t
Q
L®]
B 100
-
7]
-
=
8
| 50 I I
[:}]
0 -_—_l_- T T T T T T T
= o o £ - s @ @ b
lab code
Perfluoropentane sulfonic acid - 3

3

2

1
E 0 - T T T -_,_—_,_. T . T .
o
J
0
s -1

2 - —_—

-3 -

4

o = £ @ @ - o s b
lab code

pageA-1550f A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

Perfluorohexane-1-sulphonic acid

O
c [
T |o |g
£ |g5/5 |5 | =
Y— 3 D = = = E —
° g2 |2 2l 2 & ¥
=& |°8le |& = = = =
28|52 5= 5 S|l E| £| Elg
[} 2 0|2 Ol 29 () [0 S
S|gsSoSel88) ¢ 8 g 87
S| S>SC|lOo0|l0ElDE © < © c| =
o 0B | oLl D E|DTE 5 Q@ o Q| o =2 S
Qs o g2 5algal 2| | 8 e|lszlllol=
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> 9|l xXxo|Sw|Sal8al o 2| & 2| 35|5|5|5
Q| || n S|vwag|lwwe|] S5| L] S| L|lc|lo|lo|o
1| 7,098 22,7 2,418 1,774 25,00 10,65 3,549 50,040 -50,00 14 O] 1|7,1
2| 24,08 19,51 7,028 6,019 25,00 36,10 12,03 50,09 -50,00 14{ O] 0]0,0
3| 31,44 19,19 9,044 7,871 25,00 47,23 15,74 50,00 -50,0Q 14/ O 1|7,1
sum 42| 0| 2|48
Recovery and matrix content
Perfluorohexane-1-sulphonic acid
40
35
30 /} '
= 25
[+Ts]
c
£ 20 p
c
[1+]
] /
g 15 /
) &
5 /
0 / T T T T T T
-5 0 5 10 15 20 25 30 35
added amount in ng/|

slope of the regression: 1,099; average recovery rate: 109,9 %
neg. xaxis intercept corresponds to the materntent: 1,48 ng/l
exp. uncertainty of the matrix content: 1,48 ng/l = 100 %
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Relative standard deviation

Perfluorohexane-1-sulphonic acid
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25 % is used as standard deviation for proficiency assessment.
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Method specific evaluation

used methods for Perfluorohexane-1-sulphonic acid
45 ~ 42,86 42,86
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The values determined witHPL@JS/MS showed the closest statistical distribution.

pageA-1580f A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

UKWIR PT 3/25 Perfluorohexane-1-sulphonic acid - 1
assigned value [ng/I]* 7,098+ 1,615
upper tolerance limit [ng/l] 10,65
lower tolerance limit [ng/l] 3,549
lab code result [ng/l] + Z-score |z-score |assessm.**
1 511 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 54 -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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorohexane-1-sulphonic acid - 1
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Perfluorohexane-1-sulphonic acid - 1
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UKWIR PT 3/25 Perfluorohexane-1-sulphonic acid - 2
assigned value [ng/I]* 24,09+ 4,7
upper tolerance limit [ng/l] 36,1
lower tolerance limit [ng/l] 12,03
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 15 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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concentration in ng/|
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Perfluorohexane-1-sulphonic acid - 2
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UKWIR PT 3/25 Perfluorohexane-1-sulphonic acid - 3
assigned value [ng/I]* 31,48+ 6,04
upper tolerance limit [ng/l] 47,23
lower tolerance limit [ng/l] 15,74
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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorohexane-1-sulphonic acid - 3
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Perfluoroheptane sulfonic acid
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1, 91,72 14,80 20,37 22,93 25,00 137, 45,86 50,0 -50,00 14| 0O 0]0,0
2| 253,3 15,18 57,53 63,32 25,00 379,9 126, 50,00 -50,00 14| O] 0({0,0
3| 529,11 15,77 124,9 132,3 25,00 793,49 264,59 50,00 -50,00 14| O] 0({0,0
sum 42| 0f 0[{0,0
Recovery and matrix content
Perfluoroheptane sulfonic acid
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£
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T 300
E )/
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added amount in ng/|

slope of the regression: 0,962; average recovery rate: 96,2 %
neg. xaxis intercept corresponds to the materntent: 7,14 ng/l
exp. uncertainty of the matrix content: 7,14 ng/l = 100 %
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Relative standard deviation

Perfluoroheptane sulfonic acid
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25 % is used as standard deviation for proficiency assessment.
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used methods for Perfluoroheptane sulfonic acid
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EN 17892 (06/24) - LCMS/MS

The differences between the INISmethods were not significant.
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UKWIR PT 3/25 Perfluoroheptane sulfonic acid - 1
assigned value [ng/I]* 91,72+ 13,58
upper tolerance limit [ng/l] 137,6
lower tolerance limit [ng/l] 45,86
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 14 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

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

pageA-1700f A-240



UKWIR PTK25to 5/25 ¢ Appendix A

AQS

Baden-
Wirttemberg

Perfluoroheptane sulfonic acid - 1
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Perfluoroheptane sulfonic acid - 1
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UKWIR PT 3/25 Perfluoroheptane sulfonic acid - 2

assigned value [ng/I]* 253,3+ 38,4

upper tolerance limit [ng/l] 379,9

lower tolerance limit [ng/I] 126,6

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroheptane sulfonic acid - 2
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Perfluoroheptane sulfonic acid - 2
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UKWIR PT 3/25

Perfluoroheptane sulfonic acid - 3

assigned value [ng/I]* 529,1+ 83,4

upper tolerance limit [ng/l] 793,6

lower tolerance limit [ng/l] 264,5

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 15 S
14 626 222 0,8 0,7 S
15 522 131 -0,1 -0,1 S
16 702 1,3 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluoroheptane sulfonic acid - 3
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Perfluoroheptane sulfonic acid - 3
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o

=
o
o

expanded uncertainty in ng/|
tn
o

wu
o

Perfluoroheptane sulfonic acid - 3

£-Score

0- T T |.|
-1 4 I l

[Ta] =t — — (s3] [Ts] ea] =+ [ap]
— — —

lab code
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Perfluorononane sulfonic acid

C C
2 Q0 Q
£ |E5/5 |8 | =
5 |32l5 |a | 3 3B T =
(@] = = o\o =)
=z [8¢g|s |58 | = £ ] =
2l 88|s2|5=|5 £l E| £ Elp
o} 2 0|2 Ol 29 (o)) I =S
3181 salcs| S8 2| 8 2| &3
S| >SC| 00|l oEe|loEe IS < cU Gl 2
slov|o28|lovelve|l Bl 2 S 210 =22
QI Ol S| 5a|l5al = L =S| Llglll o —=
- 2 g2 82T glTo 0] o @ 518la|lw| =
O wlawn| S ElS 0l S anl o o Elol 2 =
> Al XalSsSaEISal8Sal & 2| & 2|s5|5|5| 5
Q| ©|loag|nw S| mnas|lnwe| >=5| 2| =S| 2| c|o|o| o
1| 69,73 26,784 27,95 17,43 25,00 104,4 34,87 50,04 -50,00 14 1| 1|14,3
2|1 199,1 25,49 75,94 49,7 25,00 298,4 99,53 50,040 -50,00 14| 1| O 7,1
3| 376,8 42,20 238, 94,20 25,09 565,24 188,4 50,00 -50,00 14| 3| 3|429
sum 42| 5| 4| 21,4
Recovery and matrix content
Perfluorononane sulfonic acid
600
500
_ 400
S
[+7s]
o /_
£ 300
c
(42}
Q
E 200
100 /
0 T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
added amount in ng/|

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

exp.uncertainty of the matrix content: 2,82 ng/l =0 %
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Relative standard deviation

AQS

Baden-
Wirttemberg

Perfluorononane sulfonic acid

70

60

50

40 X X

30

20

rel. standard deviation in %

10

0 T T T T T T
0 50 100 150 200 250 300

concentration in ng/|

350

400

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

percentage

45 -

40 -

35 o

30 4

25 4

20 4

15 A

10 -

HPLC-MS/MS EN 17892 (06/24) - LC- other methods

used methods for Perfluorononane sulfonic acid

42,86 42,86

14,29

MS/MS

frequency in %
NN W W
o w ELh o v oG

too low

method comparison Perfluorononane sulfonic acid

other methods
EN 17892 (06/24) - LCMS/MS

low HPLC-MS/MS

correct .
high
'8 too high

All the methods used varied widely.
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UKWIR PT 3/25 Perfluorononane sulfonic acid - 1

assigned value [ng/I]* 69,73+ 18,68

upper tolerance limit [ng/l] 104,6

lower tolerance limit [ng/l] 34,87

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 14 S
15 67,7 16,9 -0,2 -0,1 S
16 84,8 0,9 S

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot
95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorononane sulfonic acid - 1
120
o
100 o
o ©
= o
£ 80
=
- ._. ®
s 60 o
£ o ®
@ o
[®)
c 40
S L
o
20
0
lab code
Perfluorononane sulfonic acid - 1
3
2
1
g
~N
-1 -
2 -
-3
lab code
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Perfluorononane sulfonic acid - 1

45
40
& 35
c
£
> 30
et
£
o
£ 25
Q
€ 20
=
=]
3 15
c
(4]
Z 10
Q
5
- o = 0 @ = ¥ >
lab code
Perfluorononane sulfonic acid - 1
2,5

2
1,5

1

0,5 I

0 - : : T : :

<~ BN B

-1 -

-1,5 -

=+ L o [Ts] —
— —

£-Score

14
9
13

lab code
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UKWIR PT 3/25

Perfluorononane sulfonic acid - 2

assigned value [ng/I]* 199,11+ 50,7

upper tolerance limit [ng/l] 298,64

lower tolerance limit [ng/l] 99,53

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 1052 11 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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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AQS

Baden-

Wirttemberg
Perfluorononane sulfonic acid - 2
350
300 o
e ©
=. 250 .
P @
c °
=
£ 200 o—8
=
£ 150 ®
c
; o o E
c
S 100
o
50
0 T T .
lab code
Perfluorononane sulfonic acid - 2
3
2
1
g
~N
-1 -
2 -
-3
o © = o™ o = o © ha @ b - «
lab code
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Perfluorononane sulfonic acid - 2

120

lab code

o s]
o

expanded uncertainty in ng/|
= =)
o o

]
o

Perfluorononane sulfonic acid - 2

1,5

| 11
0,5 I

0 - . . . - . . .

=+ L o [Ts] — (s3]
—

—

£-Score

14
13

lab code

pageA-187of A-240



UKWIR PTK25to 5/25 ¢ Appendix A

UKWIR PT 3/25

Perfluorononane sulfonic acid - 3

assigned value [ng/I]* 376,89+ 159

upper tolerance limit [ng/l] 565,2

lower tolerance limit [ng/l] 188,4

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

* The stated uncertainty of the assigned value is the expanded uncert:
with a coverage factor k=2 corresponding to a confidence level of abot

95%

** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorononane sulfonic acid - 3
1000

900 @

800
700 ®

600 [ )

500 ®
400

concentration in ng/|

300

200
100 @ L

—

lab code

Perfluorononane sulfonic acid - 3

Z-score

o T L ¥ N O 1 L« )

—

— o™~ o™ o — [Ta] =+ L - [ap] [a5] =+ w (s3]
— — — —

lab code
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Perfluorononane sulfonic acid - 3

400
350
=
c 300
£
=
£ 250
‘©
£
8 200
c
=
E 150
=]
c
8 100
>
Q
) I I
Jm wm H H H H N
lab code
Perfluorononane sulfonic acid - 3
4
3

2

1 1l
0 - T T T — — T r
. 1 HE
2 -

3 -

— [Ta] =+ ea] [Ts]
—

£-Score

13
14
9

lab code
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Perfluorodecane sulfonic acid

| =)
C C
T |2 |O
£ |E5/5 |5 | =
5 |38|& |& 5 3 T =
° = = o - &l 2 & =
=& |°8|le |8 = = = =
2lEL8l52|5=|5 El E| £E| E|g
@ 2 0|2 Ol 29 (o)) I S
S|es|gn| S 188 ¢ 8 2| 83
(] > © L n (0] E D) E © ac ® o] st
sloao|ol|loe|lve| S| & G| 2l° 2|3
Q- Q| 58| s5algal *=| L = el gl &l ol —
—| Dl g2 T2 T|lTI @ o © o|Ele|w| =
| wlawm| S E|lS nl &0l <o o Elol ol =
> Al X alsSGISalsSal & 2| & 25|55 5
9| ©|lod|ms|loneg|lwes| S| S| S| Ol c| ol ol o
1| 75,73 43,11 48,86 18,93 25,00 113,4 37,87 50,00 -50,00 14{ 3| 3|42,9
211914 35,57 101,9 47,84 25,00 287,0 95,68 50,00 -50,00 14| 2| 2| 28,6
3| 424,2 44,39 281,88 106,1 25,00 636,3 212,1 50,00 -50,00 14| 3| 4|50,0
sum 42| 8| 9|40,5
Recovery and matrix content
Perfluorodecane sulfonic acid
700
600
500
=
£ 400 ¢
£
£ /
T 300
£
200
100 /
0 - T T T T T
-100 0 100 200 300 400 500 600
added amount in ng/|

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

AQS
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Perfluorodecane sulfonic acid
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50

40
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1]

20

rel. standard deviation in %

10

100

150 200 250 300 350
concentration in ng/|

400

450

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

used methods for Perfluorodecane sulfonic acid

45 - 42,36 42,86

35 4
30 4
25 4

20 o

percentage

14,29

10 -

HPLC-MS/MS EN 17892 (06/24) - LC- other methods
MS/MS

method comparison Perfluorodecane sulfonic acid

w W
o

frequency in %
NN
o w

= e
o w

w

other methods
EN 17892 (06/24) - LCMS/MS

too low HPLC-MS/MS

low "
correc high

too high

All the methods used varied widely.
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UKWIR 3/25 Perfluorodecane sulfonic acid - 1

assigned value [ng/I]* 75,73+ 32,65

upper tolerance limit [ng/l] 113,4

lower tolerance limit [ng/l] 37,87

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 34,8 534 | -25 -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
11 149 596 | 2.2 3,9 u
12 27 -2,6 q
13 143,1 20,6 | 35 3,6 u
14 112 515| 1.2 1,9 S
15 88 22 0,6 0,6 s
16 62,8 -0,7 S

* The stated uncertainty of the assigned value is the expanded

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

level of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorodecane sulfonic acid - 1
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140 [ )

120
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60 o ©

concentration in ng/|
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T T T
w — [Ts] Lay]
— —
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lab code

Perfluorodecane sulfonic acid - 1

Z-score
[EEY

12
5
4
7
8
2

w — [Ts] Lay]
— —

14
3
13

lab code

pageA-1950f A-240



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Vsember

Perfluorodecane sulfonic acid - 1

70

60
50
40
30
20
) I I I I
< w - @ @ o i -

lab code

expanded uncertainty in ng/|

Perfluorodecane sulfonic acid - 1

3
2
1 lI
SN I I .

£-Score

-1 -
2 -
-3
<t [Ts] [oa) — [Ts) @ <+ — 3
lab code
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UKWIR 3/25 Perfluorodecane sulfonic acid - 2

assigned value [ng/I]* 191,4+ 68,1

upper tolerance limit [ng/l] 287

lower tolerance limit [ng/l] 95,68

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
4 105 122 | -25 -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 72,71 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

* The stated uncertainty of the assigned value is the expanded

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

level of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory

pageA-197of A-240

AQS

Baden-
Wirttemberg



UKWIR PTH25 to 5/25 ¢ Appendix A AQS Baden-

Wirttemberg
Perfluorodecane sulfonic acid - 2
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lab code
Perfluorodecane sulfonic acid - 2
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lab code
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Perfluorodecane sulfonic acid - 2
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lab code
Perfluorodecane sulfonic acid - 2
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3
2
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3
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lab code
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UKWIR 3/25 Perfluorodecane sulfonic acid - 3

assigned value [ng/I]* 424,2+ 188,3

upper tolerance limit [ng/l] 636,3

lower tolerance limit [ng/l] 212,1

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
4 244 349 -19 -1,7 s
5 272 81,7] -15 -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 | -39 -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 14 s

* The stated uncertainty of the assigned value is the expanded

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

level of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory
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Perfluorodecane sulfonic acid - 3
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Perfluorodecane sulfonic acid - 3

— < © o — o @© < o)
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lab code
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Perfluoroundecane sulfonic acid

|®)
C C
T |2 |O
£ |25/5 |3 | =
5 |32l5 |a | 3 3B T =
© = = c X X
=2z [88|& |& = = Z| £
2lsx|s52|5=|5 El E| £ Elg
V| B V| BEE|RBR2IEY o o Q ol S
s|lg3|gvl2El22 2| g 2| 9|3
S| >Sc|low|loElDE IS < cu Gl 2
s|lov|lv Q| ove|lve|l B 2 5 210 =22
) o N
Qo @ 2 Zalsal S| 2 & 2gl&lol =
S| c & %) ) — ,_ b ol Q X
T 292 22 20lBo o o) o Tlel2|=l =
(7] [@RN7)] = (7] (7] Q. Q. 4 4— —
> Al XalSsSaEISal8Sal & 2| & 2|s5|5|5| 5
Q| ©|loag|nw S| mnas|lnwe| >=5| 2| =S| 2| c|o|o| o
1| 62,50 49,31 44,45 15,63 25,00 93,75 31,25 50,04 -50,00 13| 4| 4|61)5
2| 92,08 48,99 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 71,789 25,00 430,71 143, 50,00 -50,00 12| 4| 4|61,5
sum 38| 12| 11| 60,5
Recovery and matrix content
Perfluoroundecane sulfonic acid
450
400
350
300
>3 2 2
gZSO
e
E 200 //
E 150
100
N /+/ -
0 e T T T T T T
-50 0 50 100 150 200 250 300 350
added amount in ng/|

slope of theregression: 0,825; average recovery rate: 82,5 %
neg. xaxis intercept corresponds to the matrix content: 6,703 ng/I
exp. uncertainty of the matrix content: 6,703 ng/l = 100 %
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Relative standard deviation

Perfluoroundecane sulfonic acid

80

70 X X
X
£ 60 X
c
0
S 50
=
Q
T 40
=]
£
% 30
: ~—
E = = £]
220
Q
£

10

0 T T T T T T

0 50 100 150 200 250 300 350
concentration in ng/|

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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UKWIR4/ 25

6.2 Fluorotelomer phosphate diester

c cC
i Q Q
2 €= |8
= S of 2 o = =
S g%l |2 | 2 2 g ¥
=2 |c8ls |& = = = =
2l5%|cs|s=|cs | E| E| E| E|,
glézjcw|cieg B 8 £ g3
S|>SC|low|loE|DE ) < ] Gl 2
| 0B || T E|T E ° <@ ° Q| o= S
QIoc O 58| 5ol ® = o = el 5|20 —
c|lc < © o 7)) © 17,) — — o | Q Q2
= 282 T2 TolC o @ o o | E|le|® =
o nlaoan|lSE|IS v|lS h o o El=| = -
> n|lx |8 a8 0|8 ¢ o = o = s5| 5|5 5
Q S| | S| ®» ©| ® «© > o = S|l c|o| o o
1/ 9,15 0,47 2,29 25,00 13,7 4,650,00-50,00 3| 1| O 33,3
2| 17,8 0,92 446 25,00 26,8 8,950,00-50,00 3| 2/ O 66,7
3| 36,7 1,87 9,16 25,00 55,0 18,350,00-50,00 3| 2| O 66,7
sum 9 5 0 55,6

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 laboratories25 % is used as standard deviation for proficiency assessment.
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UKWIR-PT 4/25 6:2 Fluorotelomer phospate diester - 1
assigned value [ng/I]* 9,15(+ 0,47
upper tolerance limit [ng/l] 13,7
lower tolerance limit [ng/l] 4,6
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

* 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%

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

6:2 Fluorotelomer phosphate diester-1
16
14
12
=
[=I1]
=
c 10 ®
£
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= 8
-
c
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5
o 2 L
®
2
0 T T
I~ =] [Ts]
lab code
6:2 Fluorotelomer phosphate diester-1
3
2
1
e
N
1 -
-2 -
-3
~ w [Ts]
lab code
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UKWIR-PT 4/25 6:2 Fluorotelomer phospate diester - 2
assigned value [ng/I]* 17,84|+ 0,92
upper tolerance limit [ng/l] 26,8
lower tolerance limit [ng/l] 8,9
lab code |result [ng/l] + Z-score|z-score |assessm.**

5 9,75 -1,8 s

6 7,63 -2,3 q

7 51 -2,9 g

* 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%

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

6:2 Fluorotelomer phosphate diester-2
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=
c
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5 ®
0 T T
I~ =] [Ts]
lab code
6:2 Fluorotelomer phosphate diester-2

3

2

1
o 07
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2 -
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~ w [Ts]
lab code
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UKWIR-PT 4/25 6:2 Fluorotelomer phospate diester - 3
assigned value [ng/I]* 36,7|+ 1,87
upper tolerance limit [ng/l] 55
lower tolerance limit [ng/l] 18,3
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

* 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%

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

6:2 Fluorotelomer phosphate diester-3
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8:2 Fluorotelomer phosphate diester

c c
] Q Q
2 2 = 2
= ERIR o | =
s |gsje s | 2 o3 E ¥
=g |°8|le | = =| =| =
S 5% <8 s=|c | E| E| E| E|,
g|g3sa|sElE. 8 g 8 837
S|SBl |lLE|lDE © < S Gl 2
S|l 0B |locl|t E|T E S Q = 2|10 =28
|- Q=2 |= Gl= el o £ el 5|L| o —_
—| 2|s>2T2T8Q TP o | © |8l =
o n|lawn|lSE|lS nlS n Q Q. El=| = =
> nlxXx |8 a8 a|l8 ¢ o = o =l s5| 5|5 5
Q S|l S| m® S| | & = o S S| c|o| o o
1/11,04 0,40 2,76 25,00 16,68 5,550,00-50,00 2| 0O O 0,0
2|130,21 1,07 7,55 25,00 45,3 15,150,00-50,00 2| O] O 0,0
3|46,71 1,67 11,68 25,00 70,1 23,450,00-50,00 2| 0] O 0,0
sum 6/ 0 O 0,0

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 laboratories25 % is used as standard deviation for proficiesgsessment.
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UKWIR PTH25 to 5/25 ¢ Appendix A AQS Baden-

Wirttemberg

UKWIR-PT 4/25 8:2 Fluorotelomer phospate diester - 1
assigned value [ng/I]* 11,04|+ 0,40
upper tolerance limit [ng/l] 16,6
lower tolerance limit [ng/l] 55
lab code [result [ng/l] * Z-score|z-score |assessm.**

6 10,8 -0,1 S

7 7,7 -1,2 S

* 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%

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

8:2 Fluorotelomer phosphate diester-1
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pageA-2100f A-240
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Wirttemberg

UKWIR-PT 4/25 8:2 Fluorotelomer phospate diester - 2
assigned value [ng/I]* 30,21|+ 1,07
upper tolerance limit [ng/l] 45,3
lower tolerance limit [ng/l] 15,1
lab code [result [ng/l] * Z-score|z-score |assessm.**

6 25 -0,7 S

7 20,6 -1,3 S

* 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%

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

8:2 Fluorotelomer phosphate diester-2
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8:2 Fluorotelomer phosphate diester-2
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Wirttemberg

UKWIR-PT 4/25 8:2 Fluorotelomer phospate diester - 3
assigned value [ng/I]* 46,71|+ 1,67
upper tolerance limit [ng/l] 70,1
lower tolerance limit [ng/l] 23,4
lab code [result [ng/l] * Z-score|z-score |assessm.**

6 39,6 -0,6 S

7 31,2 -1,3 S

* 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%

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

8:2 Fluorotelomer phosphate diester-3
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10:2 Fluorotelomer phosphate diester

c c
o Q Q
2 2 =| 2
= S o 2 o = =
S lgsie |2 2 2 § F
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Ele=8|52|658 Sl E| £| Elg
— — = o [} (o) e
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Do Q= 2|= Gl= el 9| £ Sl s|L| o —_
— 2| 82T 2T e|lC o © > @ 518l ol =
[ nlan| S E|lS nlS n o Q El=| o -
> n|lx n| 8 v|l8 n|l8 n o = o =S| 5|5 5
Q S|l S| ® 3| v | 0w © S o =] S| c|o| o )
1] 7,37 0,22 1,84 25,00 11,1 3,7/50,00-50,00 2| O] 2[ 100,9
223,21 0,51 5,80 25,00 34,8 11,650,00-50,00 2| O 1 50,0
332,33 0,87 8,08 25,00 48,5 16,250,00-50,00 2| 0] 2| 100,0
sum 6] 0| 5 83,3

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 laboratories25 % is used as standaddviation for proficiency assessment.
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UKWIR PTK25to 5/25 ¢ Appendix A

UKWIR-PT 4/25

10:2 Fluorotelomer phospate diester - 1

assigned value [ng/I]* 7,37|+ 0,22

upper tolerance limit [ng/l] 11,1

lower tolerance limit [ng/l] 3,7

lab code |result [ng/l] + Z-score|z-score |assessm.**
6 29,4 12,0 u
7 13,4 3,3 u

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory
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Wirttemberg

UKWIR-PT 4/25 10:2 Fluorotelomer phospate diester - 2
assigned value [ng/I]* 23,21|+ 0,51
upper tolerance limit [ng/l] 34,8
lower tolerance limit [ng/l] 11,6
lab code [result [ng/l] + Z-score|z-score |assessm.**

6 76 12,0 u

7 26,9 3,3 u

* 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%

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

10:2 Fluorotelomer phosphate diester - 2
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UKWIR PTK25to 5/25 ¢ Appendix A

UKWIR-PT 4/25

10:2 Fluorotelomer phospate diester - 3

assigned value [ng/I]* 32,33|+ 0,87

upper tolerance limit [ng/l] 48,5

lower tolerance limit [ng/l] 16,2

lab code [result [ng/l] + Z-score|z-score |assessm.**
6 117 10,5 u
7 50,2 2,2 q

* 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%
** 5 = satisfactory, q = questionable, u = unsatisfactory
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6:2 Fluorotelomer sulfonic acid

O
c c
o Q Q
2 2 =| 2
= S o 2 o = =
S lgsie |2 2 2 § F
=2 |©8|l8 |8 = = =| =
Ele=8|52|658 Sl E| £| Elg
— — = o [} (o) e
slgs|sq g2 ¢ 8| 2| 8|3
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S| 0T |lol|T E|T E S Q = 2|10 =28
Do Q= 2|= Gl= el 9| £ Sl s|L| o —_
— 2| 82T 2T e|lC o © > @ 518l ol =
[ nlan| S E|lS nlS n o Q El=| o -
> n|lx n| 8 v|l8 n|l8 n o = o =S| 5|5 5
Q S|l S| ® 3| v | 0w © S o =] S| c|o| o )
1 7,37 0,39 1,84 25,00 11,1 3,7/50,00-50,00 2| O] 2[ 100,9
2/23,21 1,23 5,80 25,00 34,8 11,650,00-50,00 2| O 1 50,0
332,33 1,70 8,08 25,00 48,5 16,250,00-50,00 2| 0] 2| 100,0
sum 6] 0| 5 83,3

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 laboratories25 % is useds standard deviation for proficiency assessment.
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Wirttemberg

UKWIR-PT 4/25 6:2 Fluorotelomer sulfonic acid - 1
assigned value [ng/I]* 7,37|+ 0,39
upper tolerance limit [ng/l] 11,1
lower tolerance limit [ng/l] 3,7
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

* 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%

** 5 = satisfactory, q = questionable, u = unsatisfactory
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UKWIR PTK25to 5/25 ¢ Appendix A

UKWIR-PT 4/25

6:2 Fluorotelomer sulfonic acid - 2

assigned value [ng/I]* 23,21|+ 1,23
upper tolerance limit [ng/l] 34,8
lower tolerance limit [ng/l] 11,6
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

* 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%

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