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Baden-
Wiirttemberg

UKWIR PTs 5/19 to 8/19 and 10/19 AQS
General
This PT was provided by AQS Bawédirttemberg as a subcontractor for wenvironment
limited, Brunel lduse, Volunteer Way, Faringdon, Oxfordshire SN7 7YR, United Kiogdom
behalf of United Kingdom Water Industry Research (UKWIR)
Inthree rounds the following determinands were to be measured:
1 UKWIR/19
0 benzo[a]pyrene
o fluoranthene
1 UKWIR/19
o perfluorooctane sulfonic acid (PFOS)
o perfluorooctanoic acid (PFOA)
1 UKWIR//19
0 cypermethrin
1 UKWIRB/19
o hexabromocyclododecane (HBCDD)
1 UKWIRLO/19
0 nonylphenol
o octylphenol

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

PT design
Each participant received the following sampfes the PT round UKWIFR/19-8/19:

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

For the PT round UKWIRV19 the participants received following samples:

1 3 spiked samples for the determination of the respectieterminands based on a
filtered and pasteurised effluent of a waste water treatment plant in 100dark
glasshottles with groundglass plug

1 1 blank sample dhe filtered surface water

The concentrations of the analytes of the spiked samples wereechascording to the
requirements of UKWIR based on the European Regulation for Environmental Quality
Standard (Directive 2008/105/EG on environmental quality standards in the field of water

policy).

The samples were cooled directly after preparation 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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UKWIR PTs 5/19 to 8/19 and 10/19 AQS ¥ emberg

Analytical methods

The participants were free to choose a suitable heat, 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
cypermethrin 0.0004
HBCDD 0.0092
nonylphenol 0.05
octylphenol 0.01

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
pg/l with three significant digits.

Evaluation procedure

The statistical evahtion was executed according to 1ISO 13528:2015 with the combined
estimator Hampel/@method, a method of robust statistics.
Due to the low number of results in UKWIR PT 7/19 an arithmetic mean after eratdisio
the gross outlier was useds assigned vadu
For all other PTehe assigned valugpwas derived fronk.J- NIi A OA LIl y (itheQ NI & dzf (0 &
Hampel estimator.
The uncertainty of the assigned value was calculated acccording to ISO 13528:
plg uni *
n
s*: standard deviation calculated from thesults using the @nethod
p: number of results

0w

¢CKS adFyRFENR RSOAL (A 2 y:wds 2aktilatatlip FcsofdanEeyvithdthe a4 & S a
9dzNR LISFY v! kpa7025NBOGASSY °

A zscorewas calculated for each measurement result derived from the assigned value x

FYR GKS aidlyRINR RSGOAIFIGA2Y FT2NJ LINPFAOASYyOe |

a

The assessment of the results was as follows:
ul p.0X H satisfactory

20<z| <30 guestionalle

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

AO S \%\/ai(eretPe_mberg

PT round | Determinands Number of Number of participants
participants reporting results
UKWIR benzo[a]pyrene 11 9
5/19 fluoranthene
UKWIR perfluorooctanesulfonic 14 12
6/19 acid (PFOS)
perfluorooctanoic acid
(PFOA)
UKWIR Cypermethrin 8 5
7/19
UKWIR HBCDD 10 8
8/19
UKWIR nonylphenol 10 9
10/19 octylphend
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In the following figure the percentage of satisfactory, questionable and unsatisfactory results
100%

areillustrated.
80%
60%
B unsatisfactory
40%
questionable

20% W satisfactory

0%

«0‘} &

& & < S &
X &
~ & A
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Explanation of tables and graphs in the appendix

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

Parameter table
In these tables théollowing values for each concentration level are listed:
1 assigned value in pg/l
1 expanded uncertainty of the assigned value in %
9 standard deviation of the data set pg/l, calculated using the-@ethod (due to the
often low number of participants thistandard deviation estimate is not very
reliable)
i standard deviation for proficiency assessment in pg/l for the calculatiorsobees
(25 % of the assigned value)
rel. standard deviation for proficiency assessment in %
tolerance limits above and belowinak £ Yy R 22 O60fAYAUOG F2NJ I aas
number of values in this level
YdzZYoSNI 2F y20 aldGAaFlOG2NE @I fdzSa o WljdzsSa
above the assigned value and the percentage of these values in total

3

= =4 -4

Relative standard demation

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

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

With
X = result of the participant
Xpt = assigned value
Usbl LI NIAOALNI yGQa aidl yRFENR dzy OSNI I Ayl e
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 eeores, i.e. an absolute valuedf H>n OFy 6S NB3
Fd WalGdAafFlrOl2NERQO®
z-scores above this value indicate an underestimation of the measurement uncertainty.
This table also contains the assigned value and its uncertainty as well as the tolerance limits
(z=%2,0).

Sample graphs ofoncentrations
lff LINIAOALI YGaQ NBadzZ 6ax a2NISR F2NJ g f dzSa
assigned value and its uncertainty as well as the tolerance limits are also included.

z-score graphs
In a similar wayhe zscores attributed to the participan€esults are shown here versus the
laboratory codes.

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

y-score graphs

If laboratories reported uncertairfii & -Ecores were calculated and are shown versus the
laboratory codes.
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UKWIR5/19

benzola]pyrene

3 -
) o = —_
:c"_ C_:;U E‘? g é = =
o o & Y- e =y F=J RSN By
=z _|8glsglsg = £ 2] ¢
2lE|s2|59/58 £| E| E| E|g
() = 8 +— +— Q @ 1
sles|se|£é|£4] 2| g 2| g3
MR RA R G S a g|e
o|loo|lovc Qv lo 2 = 2 = ool =z|2
O|lc @52 58|58 8| 2| & e|m|élol =
| olgsceolceleel | | 8| m|2|d|R 2
o| wlowm|lSElss|lss|l <o ¢ o LleElsle| =
> n|lx |8 a8 Ll8 2 oy = a| 2|3|5|5| 5
L wloag|lnw S|ownalnal S5 | 5| Le|fc|o|lo| o
1{ 0,531 22,63 0,138 0,134 25 0,8090,2683 50 -500 8| O] 1{12,5
2| 2,404 25,79 0,701 0,601 25 3,6091,202Q0 50 -500 8| O] 1{12,5
3| 1,060 30,07 0,361 0,265 25 1,5900,530Q 50 -500 8| O] 1{12,5
sum | 24 O] 3|12,5
Relative standard deviation
benzo[a]pyrene
40
35 X
X
£ 30 X
S
B 25 e = =
=
()
© 20
=]
k:
2 15
S
: 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/|

25 %is the value used as standard deviation for proficiency assessment.
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AOS \%\?[?ret[gmberg

UKWIR 5/19 benzo[a]pyrene - 1

assigned value [ug/l]* 0,000537+ 0,0001216

upper tolerance limit[ug  0,0008051

lower tolerance limit [ug 0,0002684

lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.
14 0,0139 0,003 9,5 | 99,5 u
5 0,000371 -1,2 s
9 0,000561 0,2 S
13 0,00046 -0,6 S
3 0,00061 0,5 S
21 0,000501 -0,3 S
12 0,000598 0,5 S
18 0,000497 |(2E-04 -0,4 | -0,3 S
1 0,000701 (2E-04 1,5 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%

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

0,001

0,0008

0,0006

0,0004

concentration in pg/l

0,0002

benzo[a]pyrene -1 0,0139 @
®
® ®
~ o
®
®
®
© @ 2 S > S ° - =
lab code
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benzo[a]pyrene - 1

3
2
1
-unl

[+1]
S 0
? . [ | [ |
~N
-1
-2
-3
0 o @ & @ o © - ¥
lab code
benzo[a]pyrene - 1
0,003
— 0,0025
o
3
£
> 0,002
et
e
‘©
€
8 0,0015
c
=
=]
L 0,001
c
[1+]
o
>
® 0,0005
0 [ [
(s8] —

lab code
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benzo[a]pyrene - 1

10

£-Score

-2

4

—

18
14

lab code
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UKWIR 5/19 benzo[a]pyrene - 2

assigned value [ug/l]* 0,002404+ 0,00062

upper tolerance limit [ug 0,00360¢4

lower tolerance limit [ug 0,001207

lab code |[result [ug/l] |+ Z-scorgz-score|assessm.*
5 0,00168 -1,2 S
9 0,002645 0,4 S
13 0,0022 -0,3 S
3 0,00268 0,5 S
21 0,00281 0,7 S
12 0,00281 0,7 S
18 0,002 0,0006 -0,9 | -0,7 S
14 0,0155 0,0031 8,3 | 21,8 u

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

confidence level of about 95%
** g5 = satisfactory, q = questionable, u = unsatisfactory

benzo[a]pyrene -2
[alpy 0,0155 ®

0,004

0,0035

0,003

0,0025

0,002 @

0,0015

concentration in pg/l

0,001

0,0005

[Ta] [aa] [ap] (s3] [as]
— —

21
12
14

lab code
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Z-score

expanded uncertainty in pg/l

-2

-3

0,0035

0,003

0,0025

0,002

0,0015

0,001

0,0005

benzo[a]pyrene - 2 218 ?

12
14

—
o™

lab code

benzo[a]pyrene - 2

[aa]
—

lab code
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benzo[a]pyrene - 2

10

£-Score

-2

4

18
14

lab code
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UKWIR 5/19 benzo[a]pyrene - 3

assigned value [ug/l]* 0,0010€+ 0,000319

upper tolerance limit [ug 0,00159

lower tolerance limit [ug 0,00053

lab code [result [ug/l] |+ Z-scorgz-scorelassessm.**
14 0,0136 0,003 9,2 | 47,3 u
5 0,000718 -1,3 S
9 0,001016 -0,2 S
13 0,00093 -0,5 S
3 0,00109 0,1 S
21 0,00101 -0,2 s
12 0,00157 1,9 S
18 0,000765 |[2E-04 -15| -1,1 s
1 0,00138 (3E-04 1,4 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%

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

benzo[a]pyrene - 3 0,0136 @
0,002
_ 0,0015 *
~—
5 @
£
c
£ S
= 0,001 ¢ s
© ®
t
o8
S
0,0005
0
T3] w @ ~ @ @ T = =
— - o™ T o
lab code
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benzo[a]pyrene - 3

4
3
2 I

m - -
1A

[EEY

Z-score

o

-2
-3
[Tp] [20] [sp] ~— [a>] [sp] — (o] =t
— — ™ — —
lab code
benzo[a]pyrene - 3

0,003
— 0,0025
o
E
£
> 0,002
et
e
‘©
€
8 0,0015
c
=
=]
L 0,001
c
[1+]
o
>
® 0,0005

. I
z - 3

lab code

pageA-9 of A-80



UKWIR PTS/19 to 8/19 and 10/1%; Appendix A AQS VS embers

benzo[a]pyrene - 3

10

£-Score

-2

4

—

18
14

lab code
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AQS

Baden-

Wiirttemberg
3 —
) o = —
:c"'_ C_g §3 g f}i. = =}
o) o £ = = o)) S =) =
|z |8g|s8ls8 = 2| g £
= c — N y— = = = =
258525358 £| E| E| E|g
MERA R G S a S| e
s|loo|lo8lo 2o 2 = 20 = ool z|2
Ol @l = ol = 5| = 5 =] o) S ol s|[2| 8| —
c|lB el =82 cQ - =1 C 2l 8lola| =
— ol g ol © o/ T 8|T O @ 5 ) s8]l ®| &
] wlaoan|l S E|lSE|SE o Q o QlE|Cl o =
3 Nl x nl 8wl 8 S[8 Q o = o =[s3|5|5| 5
Q S|V | »w S| v ol mn o -] o S |l c|o| o O
1{ 4,708 10,80 0,61 1,177 25 7,062 2,354 50 -50 9 O 1{11,1
2| 7,345 7,30 0,644 1,836 25 11,018 3,673 50 -50 9 Of O 0,0
3| 9,444 16,14 1,720 2,361 25| 14,168 4,722 50 -50 8 O 2(25,0
sum | 26 O 3|11,5
Relative standard deviation
fluoranthene
30
25 = = =1
X
£
S 20
5 X
=
Q
© 15
=]
= X
=]
& 10
7] X
E
5
0 1 1 1 1 1
0,004 0,005 0,006 0,007 0,008 0,009 0,01
concentration in pg/|

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

Baden-

Wiirttemberg
UKWIR 5/19 fluoranthene - 1
assigned value [pg/I]* 0,004704+ 0,000509
upper tolerance limit [ug 0,007064
lower tolerance limit [ug 0,002354
lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.**
1 0,00478 (0,004 0,1 0,1 S
3 0,0051 0,3 S
5 0,00421 -0,4 S
9 0,00477 0,1 s
12 0,00512 0,4 S
13 0,005 0,2 s
14 0,0098 0,002 4,9 4,3 u
18 0,00456 |[7E-04 -0,3 | -0,1 s
21 0,00412 -0,5 S
* The stated uncertainty of the assigned value is the expar
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory
fluoranthene - 1
0,012
0,01 ®
=
% 0,008
£
c
[=}
£ 0,006
2 ) ®
] ) L 9
g 0004 | @ ®
S
0,002
0

21

18
9

—

13

lab code

12

14
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Z-score

expanded uncertainty in pg/l

0,0025

0,002

0,0015

0,001

0,0005

fluoranthene - 1

AQS

Baden-
Wiirttemberg

21

18

lab code

fluoranthene - 1

—

lab code
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fluoranthene - 1

C-Score

—

18
14

lab code
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AQS

Baden-

Wiirttemberg
UKWIR 5/19 fluoranthene - 2
assigned value [pg/I]* 0,007344+ 0,000536
upper tolerance limit [ug 0,01104
lower tolerance limit [ug 0,003674
lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.**
1 0,00772 (0,002 0,4 0,2 S
3 0,0078 0,2 S
5 0,00735 0,0 S
9 0,00765 0,2 S
12 0,00698 -0,2 S
13 0,0073 0,0 S
14 0,0107 0,002 3,1 1,8 S
18 0,00758 (0,004 0,4 0,1 S
21 0,0062 -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%
** g = satisfactory, q = questionable, u = unsatisfactory
fluoranthene - 2
0,012
[
0,01
=
= 0,008 -
£ g o —o —=* ¢ e
5
= 0,006 ®
£
Q
£ 0,004
S
0,002
0 ;
S o o © © > © ¥
lab code
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Z-score

expanded uncertainty in pg/l

0,0025

0,002

0,0015

0,001

0,0005

fluoranthene - 2

AQS

Baden-
Wiirttemberg

21

o™~
—

13

lab code

fluoranthene - 2

—

lab code
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AQS

Baden-
Wiirttemberg

£-Score

-2

-3

fluoranthene - 2

[aa]

—

lab code

14
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UKWIR 5/19 fluoranthene - 3

assigned value [ug/I]* 0,009444+ 0,00152

upper tolerance limit [ug 0,01417%

lower tolerance limit [ug 0,004724

lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.*
3 0,0095 0,0 S
5 0,00865 -0,3 S
9 0,00975 0,1 S
12 0,0103 0,4 S
13 0,009 -0,2 S
14 0,0174 0,004 4,2 3,4 u
18 0,00858 (0,004 -0,9 | -0,4 S
21 0,0163 2,9 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

AOS \?\/ai?ret?e_ mberg

fluoranthene - 3

0,02

0,018

0,016

5 0,014

=
o
=
[

concentrationin pug
[e»]
S o
o o
co =
[
P

A=
o
o
)]

T
[as] (s3]

18

5
13
12

lab code

21
14
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fluoranthene - 3

3 I
. _-I

o]

[EEY

Z-score

-2
-3
© o @ « o o b b
lab code
fluoranthene - 3
0,004
0,0035
=
= 0,003
£
=
£ 0,0025
‘©
€
8 0,002
c
=
E 0,0015
=]
c
8 0,001
>
Q
0,0005
0
< ¥

lab code
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fluoranthene - 3

18
14

lab code
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UKWIR6/19:

AO S \%\/ai(eretPe_mberg

Perfluorooctane sulfonic acid

3 =
) L = —_
£ |83 S —
= 32 = = S = = —
S 184l =5l=5 2 2 & ¥
='| e L{g L e L e = = = =
E|lSS|52|58|58 £| E| E| E|g
0| B o|BL| B 0| T O Q o @ =
Sle=2s s els g e o| 2 oo
| > ©|l O n| © () © I © S| =
S|l ool Qo 8w @ = QL 2| Q|o|=z|=
olc 232 58|la& 2| 2 8| 9|gld|dls
_ 5|55 T olcg|ce | 5| &© 3|gl8|R|S
o n|low| SEISB|I B ol 3| 2| z|El=|=|=
> n|lx n| 8 w8 28 8 o o S|5[(5|5
Q S| | » S| » ol n o s| Q98| S| LSe|c|o|o| o
1 7,903 24,74 2,707 1,976 25 11,853 3,951 50 -50 12| O] 00,0
2| 8,973 32,44 4,039 2,243 25 13,46Q 4,480 50 -50 12| 1| Of 8,3
3| 14,610 19,14 3,864 3,653 25 21,918 7,303 50 -50 12| O] 00,0
sum | 36| 1| 02,8
Relative standard deviation
Perfluorooctane sulfonic acid
50
45 K
x40
£
5% X
® 30
=
Q
© 25 = — %
=]
©
8 20
c
£ 15
® 10
5
0 1 1 1 1 1
0,007 0,008 0,009 0,01 0,011 0,012 0,013 0,014 0,015
concentration in pg/|

25 % is used as standard deviation for proficiency assessment.
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UKWIR PT 6/19 Perfluorooctane sulfonic acid - 1
assigned value [pg/I]* 0,007904+ 0,001954
upper tolerance limit [pug 0,01184
lower tolerance limit [ug 0,003951
lab code [result [pg/l] [+ Z-scorgz-score(assessm. ™
2 0,00476 -1,6 S
4 0,0078 -0,1 S
7 0,00954 [0,003 0,9 0,8 S
8 0,00722 -0,3 s
9 0,0096 0,9 S
10 0,006 -1,0 S
11 0,00796 0,0 S
13 0,0092 0,003 0,7 0,7 s
14 0,00519 (0,002 -2,1 | -1,4 s
22 0,00736 -0,3 S
23 0,009 7E-04 1,1 0,6 S
24 0,0112 1,7 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

Perfluorooctane sulfonic acid - 1
0,014
0,012
o

= 0,01
oo ® [ )
= o
£ o
< 0,008 o—O
o
2 o o
o
= 0,006 9
e o
e [
9 0,004

0,002

0 T T T T
o b =] © & ~ ha Q o ~ @ &
lab code
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Perfluorooctane sulfonic acid - 1

IlIII
0 —

H N
0,5
1

lab code

Z-score

Perfluorooctane sulfonic acid - 1

0,004
0,0035

0,003

0,0025
0,002
0,0015
0,001
0

© <+ [ ©

~ - -

lab code

expanded uncertainty in pg/l

pageA-23 of A-80



UKWIR PT&/19 to 8/19 and 10/18; Appendix A AQS ¥ emberg

Perfluorooctane sulfonic acid - 1

£-Score
o

14
13

;
23

lab code
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AQS

Baden-

Wiirttemberg
UKWIR PT 6/19 Perfluorooctane sulfonic acid - 2
assigned value [ug/l]* 0,008973+ 0,002915
upper tolerance limit [ug 0,01344
lower tolerance limit [ug 0,00448]
lab code |[result [ug/l] |+ Z-scorgz-score|assessm.*
2 0,00579 -1,4 S
4 0,0131 1,8 S
7 0,00921 (0,003 0,1 0,1 S
8 0,00854 -0,2 S
9 0,00932 0,2 S
10 0,0075 -0,7 S
11 0,00879 -0,1 S
13 0,011 0,004 0,8 0,9 S
14 0,00567 (0,002 -1,9 | -1,5 S
22 0,00316 -2,6 q
23 0,014 0,004 3,2 2,2 q
24 0,0116 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%
** g = satisfactory, q = questionable, u = unsatisfactory
Perfluorooctane sulfonic acid - 2
0,016
0,014 L
®
— 0,012
E: o °*
e 001
c o2 ©
'E 0,008 °
§ 0,006 ® o
0,004
[
0,002
0 ;
§ ¥ & g ® - ~ o o F ¥ g
lab code
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Perfluorooctane sulfonic acid - 2

z-score
o o~
l
i
N
N
I
I

I - L}
-1
-2
-3
o™~ =t o™~ o [v8] — I~ (2] [ap] =t =t (s8]
o — — — — o™ o
lab code
Perfluorooctane sulfonic acid - 2
0,0045
0,004
=
g 0,0035
£
> 0,003
et
£
o
£ 0,0025
Q
€ 0,002
: ’
=]
3 0,0015
c
(4]
< 0,001
Q
0,0005
0
(s8] =t I~ (s8]
] — —

lab code
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Baden-
Wiirttemberg

£-Score

-2

-3

Perfluorooctane sulfonic acid - 2

14

lab code
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UKWIR PT 6/19 Perfluorooctane sulfonic acid - 3
assigned value [ug/I]* 0,01461+ 0,00279
upper tolerance limit [ug 0,02197
lower tolerance limit [ug 0,007304
lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.*
2 0,011 -1,0 S
4 0,0108 -1,0 S
7 0,0166 0,005 0,7 0,5 S
8 0,014 -0,2 S
9 0,023 2,3 q
10 0,011 -1,0 S
11 0,0164 0,5 S
13 0,0185 0,007 1,1 1,1 s
14 0,0115 0,004 -1,3 | -0,9 S
22 0,0127 -0,5 S
23 0,012 9E-04 -1,8 | -0,7 S
24 0,022 2,0 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

AQS

Baden-
Wiirttemberg

Perfluorooctane sulfonic acid - 3
0,025
o
9

0,02
Eﬁ o
s ® o
=
~— 0,015
c ®
0 ®
e
c o @
s ® ® ®
E 0,01
[®)
c
o
(&)

0,005

0
=t o™~ o =t (s8] o™~ [v8] — I~ (s8] =t (2]
— — ] o] — - o~
lab code
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Perfluorooctane sulfonic acid - 3

2,5

2
1,5
1
pnl
[ |
Spppnne
-1

-1,5

Z-score

o

-2

-2,5

2
11

lab code

Perfluorooctane sulfonic acid - 3

0,008
0,007

0,006

0,005

0,004

0,003

0,002

0,001

, I

(a2 =t [ (o]
o~ — —

lab code

expanded uncertainty in pg/l
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Perfluorooctane sulfonic acid - 3

£-Score
o

23

lab code

pageA-30 of A-80



UKWIR PT&/19 to 8/19 and 10/18; Appendix A AQS ¥ emberg

Perfluorooctanoic acid

3 —
© S| 3 =
:c“_ c_:U ED g é = =
o o £ = = = B S =
S p— \
=2 |8glsgsg = I = T
2/s¥sZls2/53 £| E| E| E|p
|8 v[B 2| T a| T 0 Q ® @ |3
Sle3|s2]s g5 9 S o| g o| g
© > © QO n () (O] © © © o] —_
sloo|lo8lo 2|l 2| B 92| 2| o|lol=z|?
oz lzsa|lzel 2| 2| & 2elz|lglile
- olgolgeoleglegl & | g &|gl28|
> 2 STH SG|8e|8 9 g 2| & 2|5|s|5]|5
Q S|l | »w S| vwalnwal =S| 8| 5| L|c|o|lo| o
1 8,844 21,60 2,535 2,217 25(13,269 4,423 50 -50 11 O] 0] 0,0
2| 11,575 25,71 3,949 2,894 25/17,363 5,784 50 -50 111 O] 1{91
3| 13,363 30,39 5,381 3,341 25[20,043 6,684 50 -50 11 1| 0] 9,1
sum | 33 1| 1|6,]
Relative standard deviation
Perfluorooctanoic acid
45
40 A
=
c 35 X
c
o 30
= X
)
a 25 = = =1
=]
T 2
[1+]
=]
& 15
@
< 10
£
5
0 1 1 1 1 1
0,008 0,009 0,01 0,011 0,012 0,013 0,014
concentration in pg/|

25 %is used as standard deviation for proficiency assessment.
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UKWIR PT 6/19 Perfluorooctanoic acid - 1

assigned value [ug/l]* 0,008844+ 0,001911

upper tolerance limit [ug 0,01327%

lower tolerance limit [pg 0,004423

lab code [result [ug/l] |+ Z-scorgz-scorelassessm.}
2 0,00546 -1,5 S
4 0,0082 -0,3 S
7 0,0123 0,005 1,3 1,6 S
8 0,00832 -0,2 S
9 0,00995 0,5 S
10 0,009 0,1 S
11 0,00754 -0,6 S
13 0,0078 0,003 -0,5| -0,5 S
22 0,00659 -1,0 S
23 0,013 5E-04 4,2 1,9 S
24 0,0095 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

Perfluorooctanoic acid - 1
0,014
®
0,012 ®
5 001 ° ®
= .
=
"= 0,008 e ®
s o ©
< @
= 0,006
] [ )
[®)
&
S 0,004
0,002
0
o™~ o™~ — (s8] =t [v8] o =t (2] I~ (s8]
o™~ — — — o™~ o™~
lab code
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Z-score

expanded uncertainty in pg/l

0,006

0,005

0,004

0,003

0,002

0,001

Perfluorooctanoic acid - 1

Baden-
Wiirttemberg

22
11
13
4
8
10
24
9
;

lab code

Perfluorooctanoic acid - 1

(2]
(o]

[ap] [
—

lab code
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Perfluorooctanoic acid - 1

£-Score
[y

0 , -

-

13
23

lab code
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AQS

Baden-

Wiirttemberg
UKWIR PT 6/19 Perfluorooctanoic acid - 2
assigned value [ug/l]* 0,0115§+ 0,00298
upper tolerance limit [ug 0,01734
lower tolerance limit [ug 0,00578¢
lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.*
2 0,00837 -1,1 S
4 0,0176 2,1 q
7 0,0133 0,005 0,6 0,6 S
8 0,0108 -0,3 S
9 0,0144 1,0 S
10 0,0105 -0,4 S
11 0,0103 -0,4 S
13 0,0105 0,005 -04 | -04 S
22 0,00858 -1,0 S
23 0,03 0,001 116 | 6,4 u
24 0,0115 0,0 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
Perfluorooctanoic acid - 2
0,035
0,03 L
;.g 0,025
=
'é 0,02
'E S
£ 0,015
§ @
§ 0,01 ® ® ® ) hd
o @
0,005
0 ;
~ o8 = 2 2 =y S R
lab code

pageA-35 of A-80



UKWIR PTS/19 to 8/19 and 10/1g; Appendix A AQS VS embers

Perfluorooctanoic acid - 2

Z-score
%]

: B I
; m

l l [ ] | | - T
-1

-2
-3
o™~ o™~ — o (s8] [v8] =t I~ (2] =t (s8]
o™~ — — — o™~ o™~
lab code
Perfluorooctanoic acid - 2
0,006
— 0,005
o
E
£
= 0,004
et
e
‘©
€
8 0,003
c
=
=]
3 0,002
c
(4]
o
>
@ 0,001
0
3 3 [
o™~

lab code
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£-Score

14

12

10

4

Perfluorooctanoic acid - 2

-

13
23

lab code
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AQS

Baden-

UKWIR PT%/19 to 8/19 and 10/19; Appendix A Wiirttemberg
UKWIR PT 6/19 Perfluorooctanoic acid - 3
assigned value [ug/l]* 0,0133¢+ 0,00406
upper tolerance limit [ug 0,02004
lower tolerance limit [ug 0,00668
lab code |[result [ug/l] |+ Z-scorgz-scorelassessm.*
2 0,0101 -1,0 S
4 0,0085 -1,5 S
7 0,0179 0,007 1,1 1,4 S
8 0,0138 0,1 S
9 0,0177 1,3 S
10 0,013 -0,1 S
11 0,0128 -0,2 S
13 0,0135 0,006 0,0 0,0 S
22 0,00426 -2,7 q
23 0,019 TE-04 2,7 1,7 S
24 0,0154 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%
** g = satisfactory, q = questionable, u = unsatisfactory
Perfluorooctanoic acid - 3
0,025
0,02
- .. . ® ®
S
2
£ 0,015 ®
g v ——*
o
£ om o
= ®
S
0,005 | o
0 . ;
8§ Y & - 2 2 ® F o = g
lab code
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Perfluorooctanoic acid - 3

| III
-
I-—
_1 I

-3

Z-score
o

22
4
2

10

13
8

24
9
;

23

11

lab code

Perfluorooctanoic acid - 3

0,008

0,007

0,006

0,005

0,004

0,003

0,002

expanded uncertainty in pg/l

0,001

0 -
(2]
(o]

[ap] [
—

lab code
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AO S \%\/ai(eretPe_mberg

£-Score

-3

Perfluorooctanoic acid - 3

13

-

lab code

23
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UKWIR7/19:

cypermethrin

3 =
£ g 2 T -
S 2 = = > % = —
|z _| 8 | s2lsg = £ 2| £
2|sg 5 | 58|53 £| E| E| Ele
() +— 4+ 4+ Q @ —
S1es| S| S454| g| gl gl g
MRS ] 2 ®la © 3 = o g|¢
T|OT ° - 2|t & = g| @ o|5|=z|Q
o|o @ = =8|35 8 8 o 8 Sl gl|lLl|o| =
c|lc < ' 'S — M — = [CN ] X
5 2|82 ©B= 2TE|lETE 9 | 8| s|glL|w| =
> AR T 2 &O|g 9 2 = =|le| =
s 8|38 BE| BE|BS S| 8| 5| 8|2|3|3| 3
1 0,694 10,02 0,139 0,174 25 1,044 0,348 50 -50 4| 0] 1/20,0
2 0,992 9,53 0,189 0,248 25 1,484 0,499 50 -50 4| 0] 1/20,0
3 1,174 12,98 0,304 0,295 25 1,764 0,589 50 -50 4| 0] 1/20,0
sum | 121 O] 3|20,0
Relative standard deviation
cypermethrin
60
e 50 >
£
X
S 40
T
E
% 30
- X
@ = = =]
=]
& 20
E
10
0 1 1 1 1 1 1
0,0006 0,0007 0,0008 0,0009 0,001 0,0011 0,0012 0,0013
concentration in pg/|

25 % is used as standard deviation for proficiency assessment.
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UKWIR PT 7/19 cypermethrin - 1
assigned value [pg/I]* 0,000695¢+ 0,0001394
upper tolerance limit [ug 0,001044
lower tolerance limit [ug 0,000347¢
lab code [result [ug/l] Z-scorgz-scorelassessm.*
3 0,000688 0,0 S
7 0,000873 1,0 S
8 0,00069 0,0 S
15 0,000532 -0,9 S
17 0,00182 ([9E-04 2,4 6,5 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%

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

AQS

Baden-
Wiirttemberg

in ug

concentration

0,002
0,0018
0,0016

35 0,0014

0,0012

0,001

0,0008

0,0006

0,0004

0,0002

cypermethrin-1

15

o

lab code

17
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cypermethrin-1

Z-score
%]

-2

-3

15
3
8
7

17

lab code
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