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General
This PT was provided by AQS Bawédirttemberg as a subcontractor for w@nvironment
limited, Brunel lduse, Volunteer Way, Faringdon, Oxfordshire SN7 7YR, United Kiogdom
behalf of United Kingdom Water Industry Research (UKWIR)
Intwo rounds the follaving determinands were to be measured:
1 UKWIR/18
o0 Benzo[a]pyrene
0 Fluoranthene
1 UKWIR//18
o Perfluorooctane sulfonic acid (PFOS)
o Perfluorooctanoic acid (PFOA)

The P$were executed and evaluated according to the requirementtS@) 13528: 2015.

PT design
Each participant received the following sampfes each PT round

1 3spiked samples for the determination of the respective determinands based on a
filtered surface water sample in 1008 dark glas$ottles with groundglass plug
1 1blank sampleof the filtered surface water

The concentrations of the analytes of the spiked samples were chosen according to the
requirements of UKWIR based on the European Regulation for Environmental Quality
Standard (Directive 2008/105/EG on environmental quality standartteeifield of water

policy).
The samples were cooled directly after preparation and dispatched with freezer packs added

to the packages by express service (TNT). Participants were requested toittalte
analysis one day afteeceipt ofthe samples at the latest.
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Analytical methods

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

Determinand Required LOQ in ug/l
Benzo[a]pyrene 0,0005
Fluoranthene 0,0018

PFOS 0,002

PFOA 0,002

The samples had to be analysed in duplicate over the complete method (sample preparation
and measurement). The participants were asked to submit the results as average values in
pa/l with three significant digits.

Evaluation procedure

The stdistical evaluation was executed according to ISO 13528:2015 with the combined
estimator Hampel/@method, a method of robust statistics.
The assigned valugpwas derived fronp ar t i ci p a n ttee’Hampel estimators usi ng
The uncertainty of the assigd value was calculated acccording to ISO 13528:
plt woi *
n
s*: standard deviation calculated from the results using them€thod
p: number of results

6w

The standard devi at i o pwdsoafculged io iccomdaneerwithythea s s e s
European QA/ &&02BYixr.ecti ve: o

A zscore was calculated for each measurement result derived from the assigned malue x
and the standard deviatgion for proficiency a

a
The assessment of the results was as follows:
| z| .0< 2 satisfactory
20<z| <30 guestionable
| z|3.0 2 unsatisfactory
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Results of evaluation
Number of participants:

PT round | Determinands Number of Number of participants
participants reportingresults

UKWIR Benzo[a]pyrene 20 15

6/18 Fluoranthene

UKWIR PFOS 23 20

7/18 PFOA

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

T M
" 80,0%
£
= 060,0%
o
=
% 40,0% W unsatisfactory
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= 200% questionable
W satisfactory
0,0% T T T 1
& & 0‘-; gl
& & < &
& Sd
&

Explanation of tables and graphs in the appendix

Theappendix contains the PT data for all parameters and all samples in tables and graphs.
For each parameter the following illustrations are given:

Parameter table
In these tables the following values for each concentration level are listed:

1 assigned value pg/l

1 expanded uncertainty of the assigned value in %

9 standard deviation of the data set in pg/l, calculated using thee&ghod (due to the
often low number of participants this standard deviation estimate is not very
reliable)

9 standard deviation foproficiency assessment in pg/l for the calculation-stares

(25 % of the assigned value)

rel. standard deviation for proficiency assessment in %

tolerance | imits above and below in pgl/l
number of values ithis level

= =4 A
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3

f number of not satisfactory values (
above the assigned value and the percentage of these values in total

ques

Relative standard deviation

The diagrams for the rel. standard deviation vs. the assigned value show the values
compared to the fixed standard deviation for proficiency assessment (huaklne at 25%)
and the concentration dependence.

Used methods
The percentage of analytical techniques used are shown here.

Sample table

In this table all results of the participants are noted together with uncertainties (where
reported). For these urertaintiesz-scores (zetacores) are calculated according to the
formula

With
X = result of the participant
Xpt = assigned value
Uab= participant’s standard uncertainty
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 equivalentto thatezc or es, i . e. an absolute valu
as ‘satisfactory’
z-scoles above this value indicate an underestimation of the measurement uncertainty.
This table also contains the assigned value and its uncertainty as well as the tolerance limits
(z=%2,0).

Sample graphs of concentrations
All participants’ results, sorted for values
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 participantsesults are shown here versus the
laboratory codes.

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

y-score graphs

I f | aboratori es meowere ealtulated anearetslaoversdasihe s , 4
laboratory codes.
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benzola]pyrene
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2 2122 s3| 32|82 gl | 8| 2|8|s|s| s
2 c|oa| 2| wa|ln s =] 2| 5| 2|e|o|o| o
1/0,0012( 20,08] 0,0004| 0,0003( 25,00] 0,0019( 0,0007|57,99| -45,19| 15| 0 3[20,0
2]10,0022] 23,62| 0,0008] 0,0006| 25,00| 0,0035| 0,0012|57,99(-45,19| 15| 0| 2|13,3
3] 0,0027] 17,73] 0,0008] 0,0007 25,00( 0,0043| 0,0015]|57,99| -45,19| 15[ 1| 2{20,0
sum 45| 1| 7|17,8
Relative standard deviation
benzo[a]pyrene
40
X
35
xR
£ 30 X
5 X
£ 25 = = =1
S
Q
© 20
b=
3
2 15
m
13
— 10
g
5
0 1 1 1 1 1
0 0,0005 0,001 0,0015 0,002 0,0025 0,003
concentration in pg/l

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

percentage

50

45

40

35

30

46,67

GC-MS-LLE

used methods for benzo[a]pyrene

26,67

13,33

6,67

HPLC-FLD-LLE GC-MS-SPE GC-MS-SPE-DISK
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UKWIR 6/18 benzo[a]pyrene - 1

assigned value [ug/l]* 0,001195|+ 0,00024

upper tolerance limit [ug/1] 0,001888

lower tolerance limit [ug/l] 0,000655

lab code |result [ug/l] + zscore |z,-score|lassessm.*
2 0,001121 -0,3 S
4 0,00107 -0,5 S
7 0,00145 0,00005 [ 2,1 0,7 S
9 0,004 8,1 u
10 0,00305 0,00158 [ 2,3 5,4 u
12 0,00139 0,6 S
14 0,00082 -1,4 s
15 0,00127 0,2 s
16 0,00124 0,1 S
17 0,0007 0,00014 | -3,6 -1,8 S
20 0,000903 -1,1 S
22 0,00112 -0,3 s
27 0,00204 0,0005 3,0 2,4 q
28 0,00126 0,000289| 0,3 0,2 s
30 0,00136 0,5 s
31 0,00098 -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%
** g = satisfactory, q = questionable, u = unsatisfactory

AQS
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0,0045
0,004
0,0035
0,003
0,0025
0,002

0,0015

concentration in pg/l

0,0005

benzo[a]pyrene - 1

0,001 -

T T
w o [Ts]
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lab code

12

7
27

10
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AQS
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benzo[a]pyrene - 1

10

z,-score

-2

4

17
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20

o w [es]
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—
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15
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31

lab code

12

benzo[a]pyrene - 1

0,0018

0,0016

0,0014

0,0012

0,001

0,0008

0,0006

expanded uncertainty in pg/l

0,0004

0,0002

[ [ w
— o

lab code
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benzo[a]lpyrene - 1

{-Score
o

-

17

28

10
27

lab code
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UKWIR 6/18

benzo[a]pyrene - 2

assigned value [ug/l]* 0,002234|+ 0,000528

upper tolerance limit [ug/1] 0,003529

lower tolerance limit [ug/l] 0,001225

lab code |result [ug/l] + zscore |z,-score|lassessm.*
2 0,002234 0,0 S
4 0,00217 -0,1 S
7 0,00267 0,00005 [ 1,6 0,7 S
9 0,0053 4,7 u
10 0,0076 0,00386 [ 2,8 8,3 u
12 0,00271 0,7 S
14 0,00186 -0,7 s
15 0,00213 -0,2 s
16 0,00224 0,0 S
17 0,0013 0,00026 | -3,2 -1,9 S
20 0,00202 -0,4 S
22 0,00219 -0,1 s
27 0,00265 0,0007 0,9 0,6 s
28 0,00268 0,000617| 1,1 0,7 s
30 0,00187 -0,7 s
31 0,00173 -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%
** g = satisfactory, q = questionable, u = unsatisfactory
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concentration in pg/l
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benzo[a]pyrene - 2
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lab code
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benzo[a]pyrene - 2
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Wiirttemberg
benzo[a]pyrene - 2
2,5
2
1,5
1
0,5
2 o0 - . . ; ; ; .
TR
w0
1 -
-1,5
-2 -
2,5
e ® 0 o - = o @ @
lab code
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AQS
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UKWIR 6/18 benzo[a]pyrene - 3
assigned value [ug/l]* 0,002746|+ 0,000487
upper tolerance limit [ug/1] 0,004338
lower tolerance limit [ug/1] 0,001505
lab code |result [ug/l] + z-score (z,-score|assessm.*

2 0,002952 0,3 S

4 0,00227 -0,8 S

7 0,00252 0,00005 | -0,9 -0,4 S

9 0,0054 3,3 u

10 0,0108 0,00542 [ 3,0 10,1 u

12 0,00326 0,6 s

14 0,00235 -0,6 s

15 0,00271 -0,1 S

16 0,0026 -0,2 S

17 0,0014 0,00028 | -4,8 -2,2 q

20 0,00244 -0,5 S

22 0,00271 -0,1 s

27 0,00407 0,001 2,4 1,7 s

28 0,00306 0,000705| 0,7 0,4 s

30 0,00272 0,0 s

31 0,00231 -0,7 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

benzo[a]pyrene - 3
0,012
®
0,01

0,008

concentration in pg/l
-.D -.D
o o
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E= [#)]
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i ------ .
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lab code
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AQS
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benzo[a]pyrene - 3
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fluoranthene
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o s|log| 2| Wa|w s S 2| 5| ©|z|o|o| ©°
1{0,0029| 9,87|0,0004|0,0007| 25,00|0,0045|0,0016|57,99|-45,19( 14| O 4|26,7
210,0078| 11,43]0,0014| 0,0020] 25,00{ 0,0123]0,0043|57,99] -45,19| 15| 0| 2|13,3
3] 0,0045] 16,58] 0,0011] 0,0011]| 25,00{ 0,0071]0,0025|57,99] -45,19| 14| 0| 3|20,0
sum 43| 0 9(20,9
Relative standard deviation
fluoranthene
30
o 25 = e =
£
§ 20
®
= X
Q
T 15 ¥
s
1)
=]
5 10
i
E
5
0 1 1 1 1 1 1 1 1
0 0,001 0,002 0,003 0,004 0,005 0,006 0,007 0,008 0,009
concentration in pg/l

25 % is the value used as standard deviation for proficiency assessment.
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Used methods
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UKWIR 6/18 fluoranthene - 1

assigned value [ug/1]* 0,00286|+ 0,000282

upper tolerance limit [ug/l] 0,004518

lower tolerance limit [ug/l] 0,001568

lab code |result [ug/l] + Z-score [z ,-score|assessm.*
2 0,00294 0,1 S
4 0,00302 0,2 S
7 0,00674 0,00005| 27,1 4,7 u
9 0,005 2,6 q
10 0,0097 0,00592| 2,3 8,2 u
12 0,0025 -0,6 s
14 0,00292 0,1 s
15 0,00294 0,1 s
16 0,0025 -0,6 S
17 0,0022 0,0004 | -2,7 -1,0 S
20 0,00234 -0,8 S
22 0,00323 0,4 s
27 0,0318 0,008 7,2 34,9 u
28 0,00311 0,00072| 0,6 0,3 s
30 0,00305 0,2 s
31 0,00302 0,2 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, g = questionable, u = unsatisfactory
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fluoranthene - 1
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lab code
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fluoranthene - 1

10

34,9
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lab code

fluoranthene - 1

0,009

0,008

0,007

0,006

0,005

0,004

0,003

expanded uncertainty in pg/l

0,002

0,001

o
(o]

lab code

pageA-15 of A-45



UKWIR PT&18to 7/18 — Appendix A AOS Sf(?retpémberg

fluoranthene - 1
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25
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UKWIR 6/18 fluoranthene - 2

assigned value [ug/1]* 0,007801|+ 0,000892

upper tolerance limit [ug/l] 0,01232

lower tolerance limit [ug/l] 0,004276

lab code |result [ug/l] + Z-score [z ,-score|assessm.*
2 0,00826 0,2 S
4 0,00885 0,5 S
7 0,0123 0,00005| 10,1 2,0 S
9 0,0057 -1,2 s
10 0,0323 0,0181 | 2,7 10,8 u
12 0,0078 0,0 s
14 0,00767 -0,1 s
15 0,00762 -0,1 s
16 0,0073 -0,3 S
17 0,0062 0,0012 | -2,1 -0,9 S
20 0,00737 -0,2 S
22 0,00825 0,2 s
27 0,0456 0,011 6,9 16,7 u
28 0,00927 0,00213| 1,3 0,6 s
30 0,00724 -0,3 s
31 0,00771 -0,1 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, g = questionable, u = unsatisfactory

AQS

Baden-
Wiirttemberg

0,05
0,045
0,04
0,035
0,03
0,025

0,02

concentration in pg/l

0,015
0,01

0,005

fluoranthene - 2

lab code
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z,-score

20

fluoranthene - 2

15

10
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lab code
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expanded uncertainty in pg/l
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o
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lab code
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fluoranthene - 2

{-Score

lab code
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UKWIR 6/18 fluoranthene - 3

assigned value [ug/1]* 0,004497|+ 0,000746

upper tolerance limit [ug/l] 0,007105

lower tolerance limit [ug/l] 0,002465

lab code |result [ug/l] + Z-score [z ,-score|assessm.*
2 0,00509 0,5 S
4 0,00468 0,1 S
7 0,0162 0,00005| 31,3 9,0 u
9 0,0036 -0,9 S
10 0,0231 0,0119 | 3.1 14,3 u
12 0,0038 -0,7 s
14 0,00499 0,4 s
15 0,00457 0,1 s
16 0,004 -0,5 S
17 0,003 0,0006 | -3,1 -1,5 S
20 0,00432 -0,2 S
22 0,00499 0,4 s
27 0,0534 0,013 7,5 37,5 u
28 0,0057 0,00131| 1,6 0,9 s
30 0,00493 0,3 s
31 0,00461 0,1 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, g = questionable, u = unsatisfactory
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fluoranthene - 3

0,03

0,025

0,02

0,015

0,01

concentration in pg/l

0,005

lab code

T T T T
- Lay] o™~ w ] [Ts] — =+ L] =+ o o™
— — — ™~ — [as] [s5] o

27

pageA-20 of A-45



UKWIR PT&/18 to 7/18 — Appendix A AQS {ﬁvﬁgmberg

fluoranthene - 3 37,5
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fluoranthene - 3
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AQS

Baden-

Wiirttemberg
UKWIR 7/18:
(@]
£
@ > >
- g |8
9 Q [0)
Q % i) )
= S S |©° = = —
S lg=l2 2| 2 g g g
=2 °cFl & |8 = = =| =
g2lsg| 53| s=|5 E| E| E| El|o
0|8 0| B8 B2ER @ © @ 0|3
g8 EE( 2215 & 8| &| B3
fIsT| e g5(88 E| g & gl
888'0%'0&'08 < %% %O%g
= T T g = = 52| =
< c < T 4 < 0 < n — b — bl Q [} Qo \o
= ol 2 222 BolB o ) & @ 522w | =
sl 2lgel s3| sg|sa| g 2| g&| 2|E|s|3]| s
o ds|log| 2| wma|n s S S| 5| ©|z|o|o| ©
1{0,0153] 20,90( 0,0057| 0,0038]| 25,00| 0,0230| 0,0077|50,00| -50,00( 20f 1| 2|15,0
2]10,0251] 20,95| 0,0094| 0,0063]| 25,00] 0,0377| 0,0126| 50,00( -50,00| 20| 2| 2|20,0
3] 0,0453] 16,60] 0,0135] 0,0113] 25,00 0,0680| 0,0227]50,00|-50,00| 20f 1| 1|10,0
sum 60( 4| 5[15,0
Relative standard deviation
Perfluorooctane sulfonic acid
40
X X
35
R
£ 30 S
c
5]
B 25 = =~ =1
=
Q
T 20
I
<
2 15
m
i
— 10
Q
5
0 1 1 1
0 0,01 0,02 0,03 0,04 0,05
concentration in pg/l

25 % is used as standard deviation for proficiency assessment.
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Used methods

used methods for Perfluorooctane sulfonic acid
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UKWIR 7/18 Perfluorooctane sulfonic acid - 1

assigned value [ug/1]* 0,01533(+ 0,0032

upper tolerance limit [ug/l] 0,023

lower tolerance limit [ug/l] 0,007667

lab code |result [ug/l] + z-score [z-score [assessm.*
3 0,0176 0,6 s
4 0,0105 0,003 -2,3 -1,3 s
7 0,00848 0,003 -3,2 -1,8 s
8 0,0152 0,0 s
9 0,0119 -0,9 S
10 0,0206 1,4 S
11 0,0109 -1,2 s
12 0,0248 0,005 3,2 2,5 q
14 0,0113 -1,1 s
15 0,0227 0,005 2,5 1,9 s
16 0,0185 0,8 s
17 0,0159 0,1 s
18 0,01553 0,1 S
19 0,033 0,004 6,9 4,6 u
25 0,0132 -0,6 S
27 0,0164 0,005 0,4 0,3 S
28 0,014 0,007 -0,3 -0,3 s
31 0,00795 0,002 -4,1 -1,9 s
32 0,0114 -1,0 s
33 0,0172 0,002 1,0 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%

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

AQS

Baden-
Wiirttemberg

Perfluorooctane sulfonic acid - 1

0,035

0,03

o
o
2%
w

0,02

0,015

concentration in pg/l

0,01

0,005

31
11
14
32

9
25
28

lab code

16

10
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19
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Perfluorooctane sulfonic acid - 1

Z-score
[EEY

o

"
. ||

-3

M~ = =~ = ©™ @™ Wy oo o o M~ I~ ©© o
— = o ™ — ™ ™

—

31

16
10
15
12
19

lab code

Perfluorooctane sulfonic acid - 1

0,007

0,004
0,003
0,002
0,001 I I
5 3 N - 2 2 S o &

lab code

expanded uncertainty in pg/l

o

pageA-26 of A-45



UKWIR PT&/18to 7/18 —Appendix A

AQS \%\?ﬁ?ret?émberg

{-Score

Perfluorooctane sulfonic acid - 1

4

-6

_.|It

[T

31

lab code
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UKWIR 7/18 Perfluorooctane sulfonic acid - 2

assigned value [ug/1]* 0,02513(+ 0,00526

upper tolerance limit [ug/l] 0,0377

lower tolerance limit [ug/1] 0,01257

lab code |result [ug/l] + z-score [z-score [assessm.*
3 0,0272 0,3 s
4 0,0214 0,005 -1,0 -0,6 s
7 0,0164 0,006 -2,3 -1,4 s
8 0,0293 0,7 s
9 0,0237 -0,2 S
10 0,00851 -2,6 q
11 0,0217 -0,5 S
12 0,0109 0,004 -4,3 -2,3 q
14 0,0231 -0,3 s
15 0,0418 0,009 3,2 2,7 q
16 0,0299 0,8 s
17 0,0293 0,7 s
18 0,0301 0,8 S
19 0,058 0,002 11,7 5,2 u
25 0,0259 0,1 s
27 0,0341 0,01| 1,6 1,4 s
28 0,0235 0,012 -0,3 -0,3 s
31 0,0138 0,003| -3,8 -1,8 s
32 0,024 -0,2 s
33 0,0333 0,003 2,7 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%

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

AQS

Baden-
Wiirttemberg

Perfluorooctane sulfonic acid - 2

0,07
0,06 °®
"'63 0,05
=
c
‘= 0,04 ®
0
S o ®
+< (0,03
5 o ®
c o
8 0,02 e
®
0,01 13_.
0 T y
o o™~ — - ho — ho oo [s)] (o] [Ta] [ap] I~ w [+8] (5] I~ w @
— — (s8] — — (o] 2 o™ -~ -~ — 2 o™ — —
lab code
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Perfluorooctane sulfonic acid - 2
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g
3 1
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-2
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4
o o™~ — I~ =t — =t oo (2] o™~ [T's) (s8] [v8] I~ o [v8] (5] I~ [T's] )
— — [a5] — — o [a5] o -~ -~ — [a5] o — —
lab code
Perfluorooctane sulfonic acid - 2
0,014
0,012
=
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s
£ 0,01
Fy
c
‘m 0,008
£
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w2
§ 0,006
=]
]
2
€ 0,004
o
=
Q
- I I I I
0
@ b 3 o = - o & &

lab code
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{-Score
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-6

Perfluorooctane sulfonic acid - 2
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31
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lab code
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UKWIR 7/18 Perfluorooctane sulfonic acid - 3

assigned value [ug/1]* 0,0453[+ 0,00752

upper tolerance limit [ug/l] 0,06795

lower tolerance limit [ug/l] 0,02265

lab code |result [ug/l] + z-score [z-score [assessm.*
3 0,0441 -0,1 s
4 0,0352 0,009 -1,7 -0,9 s
7 0,0303 0,01]| -2,4 -1,3 s
8 0,0465 0,1 s
9 0,0464 0,1 S
10 0,0136 -2,8 q
11 0,0388 -0,6 S
12 0,0432 0,004 -0,5 -0,2 s
14 0,0413 -0,4 s
15 0,0659 0,014 2,6 1,8 s
16 0,042 -0,3 s
17 0,0559 0,9 s
18 0,05182 0,6 S
19 0,093 0,006 9,9 4,2 u
25 0,0496 0,4 s
27 0,0528 0,016 0,8 0,7 S
28 0,057 0,029 0,8 1,0 s
31 0,0254 0,005 -4,4 -1,8 s
32 0,0413 -0,4 s
33 0,0557 0,005 2,3 0,9 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%

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

AQS

Baden-
Wiirttemberg
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Perfluorooctane sulfonic acid - 3
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concentration in pg/l
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Perfluorooctane sulfonic acid - 3

1 |I‘
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-1

Z-score

o
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32
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31
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lab code

Perfluorooctane sulfonic acid - 3
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lab code

expanded uncertainty in pg/l

A=
o
=]
w

pageA-32 of A-45



UKWIR PT&/18 to 7/18 — Appendix A AQS

Baden-
Wiirttemberg

{-Score
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Perfluorooctane sulfonic acid - 3

P

31

lab code
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Perfluorooctanoic acid

(@]
c
‘0 > >
- g |g
o Q [@)
Q2 % ) )
= |3 | g8 |8 S| = =
G T 2 |2 2 g & =
=2 °S| & |8 = = =| =
28| 52| s=|s E| E| E| El|o
m%w'*:g':%';\? © © o |5
S|¢e 5 .g-; .‘g-_-.g-c’—- Q o o ol o
TIsE| e g5(88 E| g & gl
EEEU%UEUE < %% %o%g
o = = n — n = = — o (=) —
c c < O [ 7] © 7] — + _ +— () o |8 °
5 ol 2 222 BolB o ) & @ 52w | =
sl 2lgel 3| sg|s2| g z| & z|8|s|s3]| s
o s|log| 2| Wa|w s S 2| 5| ©|z|o|o| ©°
1{0,0075] 15,38 0,0020| 0,0019] 25,00{0,0113| 0,0038|50,00|-50,00( 18| O 2|11,1
210,0118( 9,63]|0,0019]0,0029| 25,00|0,0176] 0,0059]50,00(-50,00] 18/ O| 1| 5,6
3]/ 0,0178] 10,48] 0,0032| 0,0045]| 25,00| 0,0268| 0,0089|50,00|-50,00| 18| 1| O] 5,6
sum 54| 1| 3| 7,4
Relative standard deviation
Perfluorooctanoic acid
30
o 25 é = =
£
§ 20
e}
= X
P X
© 15
I
1)
=]
5 10
i
E
5
0 1 1 1
0 0,005 0,01 0,015 0,02
concentration in pg/l

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

used methods for Perfluorooctanoic acid
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UKWIR 7/18 Perfluorooctanoic acid - 1

assigned value [pg/1]* 0,00754 |+ 0,00116

upper tolerance limit [ug/1] 0,01131

lower tolerance limit [ug/l] 0,00377

lab code |result [ug/l] + z-score [z-score [assessm.*
3 0,00803 0,3 s
4 0,0083 0,002 0,6 0,4 s
8 0,0093 0,9 s
9 0,00592 -0,9 s
10 0,0307 12,3 u
11 0,00653 -0,5 S
12 0,017 0,005 3,6 5,0 u
14 0,0068 -0,4 s
15 0,00909 0,004 0,8 0,8 s
16 0,0047 -1,5 s
17 0,008 0,2 s
18 0,007734 0,1 S
19 0,009 0,002 1,3 0,8 S
25 0,007 -0,3 S
28 0,007 0,003 -0,4 -0,3 s
31 0,0072 0,001 -0,4 -0,2 S
32 0,00797 0,2 s
33 0,00807 0,001 0,6 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%
** g = satisfactory, q = questionable, u = unsatisfactory

AQS

Baden-
Wiirttemberg
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concentration in pg/l
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Perfluorooctanoic acid - 1

14
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Z-score

4
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lab code

Perfluorooctanoic acid - 1
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lab code

expanded uncertainty in pg/l
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{-Score
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Perfluorooctanoic acid - 1
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lab code
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UKWIR 7/18 Perfluorooctanoic acid - 2

assigned value [pg/1]* 0,01175(+ 0,00113

upper tolerance limit [ug/1] 0,01763

lower tolerance limit [ug/l] 0,005875

lab code |result [ug/l] + z-score [z-score [assessm.*
3 0,0119 0,1 s
4 0,0125 0,003 0,5 0,3 s
8 0,014 0,8 s
9 0,0108 -0,3 s
10 0,055 14,7 u
11 0,0105 -0,4 S
12 0,00889 0,001| -3,3 -1,0 s
14 0,0109 -0,3 s
15 0,0134 0,005 0,6 0,6 s
16 0,0078 -1,3 s
17 0,0126 0,3 s
18 0,01159 -0,1 S
19 0,014 0,002 2,0 0,8 S
25 0,0114 -0,1 S
28 0,0125 0,005 0,3 0,3 S
31 0,0117 0,002 0,0 0,0 S
32 0,013 0,4 s
33 0,0112 0,002| -0,5 -0,2 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%

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

Perfluorooctanoic acid - 2
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=
= 0,04
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lab code
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Perfluorooctanoic acid - 2
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Perfluorooctanoic acid - 2
3
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2
3
4
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lab code

pageA-41 of A-45



UKWIR PT&18to 7/18 — Appendix A

UKWIR 7/18 Perfluorooctanoic acid - 3

assigned value [pg/I]* 0,01784(+ 0,00187

upper tolerance limit [ug/1] 0,02676

lower tolerance limit [ug/l] 0,00892

lab code |result [ug/l] + z-score [z-score [assessm.*
3 0,0181 0,1 s
4 0,019 0,005 0,5 0,3 s
8 0,0209 0,7 s
9 0,0166 -0,3 s
10 0,0149 -0,7 S
11 0,0161 -0,4 S
12 0,00454 0,001| -12,5 -3,0 u
14 0,0166 -0,3 s
15 0,0207 0,008 0,7 0,6 s
16 0,012 -1,3 s
17 0,0193 0,3 s
18 0,01846 0,1 S
19 0,021 0,002 2,3 0,7 S
25 0,0171 -0,2 S
28 0,0185 0,007 0,2 0,1 s
31 0,0165 0,003 -0,7 -0,3 S
32 0,0187 0,2 s
33 0,0187 0,003 0,5 0,2 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%
** g = satisfactory, q = questionable, u = unsatisfactory

AQS
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Z-score

expanded uncertainty in pg/l

Wiirttemberg

Perfluorooctanoic acid - 3
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lab code
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lab code
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Perfluorooctanoic acid - 3
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lab code
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