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1. General
This PT was provided in the context of the AQS Baden-Wirttemberg drinking water PT
scheme. In this round atrazine, desethylatrazine, metribuzin, tebuconazole, terbuthylazine,
bromacil, diuron, ethofumesate, flufenacet, hexazinone, isoproturon, metalaxyl, metamitron,
methabenzthiazuron, dichlorbenzamide, desethylterbutylazin, metolachlor, Bisphenol A,
Nonylphenol and Octylphenol were to be determined.

The PT was executed according to the recommendations of the German Federal Environment
Agency from December 2003. These recommendations “for the execu-tion of PTs for the
measurement of chemical parameter and indicator parameter for the external quality control
of drinking water laboratories” (Bundesgesundheitsblatt 46 12, 1094-1095) require, that
drinking water laboratories must demonstrate their competence for all parameters they are
accredited for or they want to be accredited for by a successful participation in a PT round
within a cycle of 2-3 years.

The PT was executed and evaluated according to the requirements of DIN 38402-A45 and
ISO/TS 20612.

2. PT design

Each participant received the following samples:

e 3 samples for the determination of atrazine, desethylatrazine, metribuzin,
tebuconazole, terbuthylazine, bromacil, diuron, ethofumesate, flufenacet,
hexazinone, isoproturon, metalaxyl, metamitron, methabenzthiazuron,
dichlorobenzamide, desethylterbutylazin, metolachlor in 1000-ml-glass bottles with
screw cap. 40 mg/l sodium azide were added to the samples.

e Alkylphenoles:
3 sample for the determination of Bisphenol A, Octylphenol, Nonylphenol in 1000-ml-
ground bottles (brown). Preservation of the samples by cooling.

9 different concentration levels/batches were produced. The concentration levels were
randomly allocated to the participants. It was ensured that each participant received one
concentration level from the lower concentration range (level 1-3).

3. Sample preparation

The samples for the determination of the pesticides were based on a real drinking water
matrix. The samples for the determination of the pesticides contained ca. 0,2 mg/l acetonitrile
as solvent. The samples for the determination of the alkylphenoles contained ca. 0,2 mg/I
ethylacetate as solvent.
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The drinking water was filtered by using 5 um and 1 um filter cartridges to eliminate particles.
To reduce germs, the drinking water was pasteurised at 80°C in a stainless steel vessel
overnight. During pasteurisation, the drinking water was aerated with a mixture composed of
carbon dioxide and nitrogen to prevent calcium carbonate precipitation.

The drinking water was spiked with stock solutions and the concentrations covered drinking
and ground water relevant ranges.

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

4. Sample distribution

The samples were dispatched on 19 June 2023 by express service “GoExpress”.

5. Analytical methods

The participants were free to choose a suitable method, but a limit of quantification of 0,04
ug/l was required for all parameters with exception of Nonylphenol. For Nonylphenol a limit
of quantification of 0,08 pg/l was required.

The participants were informed that the samples had to be analysed in the own la-boratory,
with own personal and own equipment. Subcontracting of the analysis was not allowed.

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

6. Submission of the results

The deadline for the submission of results was on 10 July 2023. No results were accepted
after the deadline.
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7. Basic principle of evaluation and assessment

The basic principle of the evaluation and assessment of the PTs from AQS Baden-Wirttemberg
are described in the document ,Evaluation of the PTs and information for the report®, which
can be downloaded from www.agsbw.de/pdf/ausw berichte v1 en.pdf.

This PT was evaluated as follows:

Assigned value xpt: Reference value:

All pesticides, with exception of
metolachlor*

Consensus value (Hampel estimator):
Alkylphenoles, metolachlor*

Standard deviation for proficiency Q method
assessment Gpt: Variance function
Upper limit of opt: 25 %
Lower limit of opt: 5%
Assessment: zy-Score
Classification of the single results: \ Zy | <2,0 successful
2,0< \ Zu | <3,0 guestionable
‘ Zu | >3,0 unsatisfactory
Parameter assessment: A parameter was assessed as successful, if

more than half of the values were correctly
determined (2 out of 3 values are within the
tolerance limits).

* On the background of the results submitted by the participants, doubts arose about the
trueness of the metolachlor standard used to prepare the samples. Therefore, the reference
values were not used as the assigned values and the consensus mean values were used
instead.


http://www.aqsbw.de/pdf/ausw_berichte_v1_en.pdf
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8. Evaluation

Number of participants: 121

6 laboratories did not report any results
Number of reported values 4872
Number of accepted values: 4179 (85,8 %)

lllustration of the susccessful and not successful laboratories for each parameter
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9. Explanation for the appendices
The explanations for the appendices can be found in the document , Evaluation of the PTs and
information for the report”, which can be downloaded from
www.agsbw.de/pdf/ausw _berichte vl en.pdf.

10. Measurement uncertainty
General:
Number of labs with valid values 115

Number of labs with valid values and | 67 (58,3 %)
reported measurement uncertainties
Number of valid values 4872

Number of valid values with measurement | 2886 (59,2 %)
uncertainties



http://www.aqsbw.de/pdf/ausw_berichte_v1_en.pdf
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Measurement uncertainties against the accreditation status

Accreditation status of the | Number of Number of values with
values values measurement uncertainty
accredited 4017 2535 (63,11 %)

not accredited 309 168 (54,37 %)

not specified 546 183 (33,52 %)

Interpretation of the reported measurement uncertainties:

If measurement uncertainties are underestimated values assessed as “satisfactory” in the PT
(lzu| < 2), will have a large T-score. | T | > 2 means that the “own” requirements (defined in
terms of estimated uncertainty) are not fulfilled.

Number of values with reported measurement | 2493
uncertainty having a |zy| £2,0
Number of values with a magnitude of C-scores > 2 263 (10,5 %)
The own requirements of the laboratory are not fulfilled
and the estimation of the measurement uncertainty is too
low

11. Traceable reference values

The explanations about traceable reference values can be found in the document ,Evaluation
of the PTs and information for the report’, which can be downloaded from
www.agsbw.de/pdf/ausw berichte vl en.pdf

12. Internet
The report is available on the following webpage: www.aqsbw/pdf/281/report_281.pdf


http://www.aqsbw.de/pdf/ausw_berichte_v1_en.pdf
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Relative standard deviation and tolerance limits
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Method specific evaluation

used methods for atrazine
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The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values
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comparison of means and reference values
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Relative standard deviation and tolerance limits
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Method specific evaluation
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The values determined with HPLC/MS/MS showed the closest statistical distribution.

Page A-12 of A-183



PT6/23-TW 01

Comparison of means and reference values
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1]0,1147 0,0060 5,2]0,1176 0,0019 1,6
2]0,2459 0,0160 6,5]0,2519 0,0022 0,9
30,3855 0,0171 4,4]0,3973 0,0026 0,7
4]0,4869 0,0213 4,4]0,4957 0,0030 0,6
5]0,5872 0,0227 3,9]0,5991 0,0034 0,6
6]0,6752 0,0352 5,2]0,6930 0,0038 0,5
7]0,8343 0,0315 3,8]0,8355 0,0044 0,5
8]0,9490 0,0410 4,3]0,9616 0,0050 0,5
9] 1,051 0,052 4,9] 1,071 0,005 0,5
comparison of means and reference values
[Joverall mean reference values B HPLC/MS/MS  ® HPLC-SPE-UV
0,14
0,12 T .
L
0,1
<
% 0,08
£
f=
8 0,06
€
0,04
0,02
0
1
level

Page A-13 of A-183



PT6/23-TW O1

comparison of means and reference values
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comparison of means and reference values
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mean in pg/l
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comparison of means and reference values
[ overall mean reference values B HPLC/MS/MS  ® HPLC-SPE-UV
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rel. standard dev. method specific
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S
E; 10
5
0
1 2 3 5 6 7
level
«af=overall mean —e—HPLC/MS/MS  —A— HPLC-SPE-UV
HPLC/MS/MS
S| =
— 2| =
S
2l=|5] s
c c ® &
— 5 o 3 >
?.o £ £ o o o
3 ] ) T T =
= < < e S @
S| s | 5| 2| 2| &
o o G—
El s | s | & & S| B | g
+— < c + + [} o) o '@'
_ %) = S %] %) e o o,
g| 3 g s | 3| 3 £ o s | &
3| ® 5 5 ° o | 21 3 3 | 3
1 10,118 |0,003 |2,365 |0,011 [|9,46 |25 1 1 8
2 10,251 0,009 (3,458 |0,034 |13,55 (24 1 3 16,7
3 10,395 (0,009 |2,2 0,036 |9,144 |27 1 3 14,8
4 10,499 (0,013 |2,646 |0,051 |10,15 |23 2 0 8,7
5 10,596 |0,016 |2,659 [0,058 [9,749 |21 3 2 23,8
6 0,689 |0,018 |2,569 (0,075 [10,88 |28 2 3 17,9
7 10,85 0,022 |2,64 0,086 |10,13 |23 0 3 13
8 10,942 0,024 |2,547 (0,1 10,59 (27 3 1 14,8
9 11,075 0,025 (2,32 (0,109 |10,17 |30 2 0 6,67

Page A-18 of A-183



PT6/23-TW O1

HPLC-SPE-UV
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1{0,1154| 4,83]0,0149|0,0150|0,0150( 13,00{0,1478|0,0872128,09(-24,44| 27| 1| 3|14,8
210,2621| 2,17/0,0257)|0,0310|0,0310( 11,83]0,3285|0,2035(25,32(-22,37| 28| 2| 2|14,3
310,3386| 1,70(0,0531|0,0389|0,0389| 11,49]0,4216]0,2649(24,53|-21,75| 29| 1| 5]|20,7
410,4565| 1,30|0,0391(0,0507(0,0507] 11,10(0,5643]0,3603|23,63]-21,06| 30| 2| 3|16,7
510,6234] 1,01|0,0850|0,0668]0,0668| 10,71]0,7652]0,4965(22,74]-20,35| 28| 4| 2|21,4
60,7198 0,91(0,0803|0,0758]0,0758| 10,53]0,8806|0,5756(22,34(-20,04| 28| 3| 0]10,7
710,8686| 0,80(0,0813|0,0895|0,0895( 10,31| 1,058|0,6981|21,83(-19,63| 26| 3| 2|19,2
810,9912| 0,73(0,1103|0,1006|0,1006( 10,15| 1,204|0,7994|21,48(-19,35| 28| 5| 0|17,2
9! 1,107 0,69(0,0948|0,1110|0,1110{ 10,02 1,342]0,8957(21,18|-19,12| 27| O 2| 7,4
sum (251] 21| 19]|15,9
Recovery and matrix content
metribuzin
1,2
i
1 1L
i
L
_ 08 /JL
o T
3 2
(= T/J-
= 0,6 ;
c
©
qé */
0,4 /
_/*
0,2 /
0 /
0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 0,976; recovery rate: 97,6 %
neg. x-axis intercept = matrix content: 0 pg/I
expanded uncertainty of the matrix content: 0,0055 pg/l =0 %
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Relative standard deviation and tolerance limits

metribuzin
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The relative standard deviations, calculated with the variance function, did not reach
the limits.
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Method specific evaluation

used methods for metribuzin

80 75,00

70 -

50 -

40 |

percentage

20 -
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5,95 357

. 1 —

HPLC/MS/MS GC-SPE-MS HPLC-SPE-UV Others HPLC-SPE-MS

method comparison metribuzin

~ W
& & ©

frequency in %

N
o

Others
HPLC-SPE-UV

GC-SPE-MS

(SN
o O

too low low HPLC/MS/MS
correct .
high

too high

The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values
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gleg £ 5|l £ 3
1]0,1055 0,0072 6,8]0,1154 0,0056 4,8
2]0,2546 0,0121 4,8]0,2621 0,0057 2,2
3]0,3249 0,0246 7,6]0,3386 0,0058 1,7
4]0,4447 0,0178 4,0]0,4565 0,0060 1,3
5]0,6031 0,0402 6,7]0,6234 0,0063 1,0
6]0,6894 0,0380 5,5]0,7198 0,0065 0,9
7]0,8434 0,0399 4,710,8686 0,0069 0,8
8]0,9491 0,0521 5,5]0,9912 0,0073 0,7
9] 1,068 0,046 4,3] 1,107 0,008 0,7
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
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comparison of means and reference values
[Joverall mean reference values W HPLC/MS/MS
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comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
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mean in pg/l
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comparison of means and reference values
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rel. standard dev. method specific
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g| 3 S S F 3 £ = o "
3| ® 5 5 ° o | 21 3 3 | 3
1 (0,107 (0,003 |3,165 |0,013 |12,14 (23 0 3 13
2 0,255 (0,006 |2,328 |0,023 [9,124 |24 2 2 16,7
3 (0,33 |[0,013 |3,838 |0,044 13,38 |19 0 3 15,8
4 10,45 10,008 |1,685 (0,03 |6,74 |25 2 4 24
5 10,592 (0,019 |3,249 |0,074 12,46 |23 3 1 17,4
6 ]0,702 (0,017 |2,424 |0,065 |9,301 |23 3 0 13
7 10,85 0,026 |3,031 [0,09 [10,57 |19 2 1 15,8
8 10,976 10,023 |2,316 (0,081 |8,284 |20 3 0 15
9 1,083 |0,029 |2,635 |0,105 [9,662 (21 1 1 9,52
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1|0,1192| 1,72]0,0188]0,0146|0,0146( 12,28]|0,1504]0,0915(26,22(-23,27| 22| 1| 4|21,7
210,2651( 0,88]0,0198/0,0315]/0,0315| 11,88|0,3321|0,2053|25,28(-22,54| 22| 0Of O} 0,0
310,3392| 0,75|0,0457(0,0399(0,0399| 11,76|0,4241(0,2635(25,01]-22,32| 23| 3| 2|21,7
410,4685| 0,64]0,0532|0,0543|0,0543| 11,60]/0,5840|0,3653(24,64|-22,04| 24| 3| 0]12,5
5]0,6159| 0,57|0,0835(0,0706/0,0706| 11,46|0,7659(0,4817|24,34]-21,80| 23| 1| 2|13,0
6/0,7458| 0,55(0,0569(0,0848]0,0848]| 11,37(0,9258(0,5845(|24,13|-21,63| 23| 0| 1| 4,3
710,9570| 0,52(0,1234(0,1077/0,1077| 11,25| 1,185(0,7520(23,86|-21,42| 22| 1| 3|18,2
8/0,9852| 0,52|0,1073|0,1107|0,1107| 11,24| 1,220(0,7744|23,83(|-21,40| 20| 2| 2|20,0
9] 1,108 0,51(0,1526(0,1239(0,1239| 11,19| 1,370(0,8719(23,70]-21,30| 24| 1| 1| 8,3
sum |203| 12| 15(13,3
Recovery and matrix content
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added amount in pg/I

slope of the regression: 1,04; recovery rate: 104 %
neg. x-axis intercept = matrix content: 0,002 pg/I
expanded uncertainty of the matrix content: 0,002 pg/l = 100 %
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Relative standard deviation and tolerance limits
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The relative standard deviations, calculated with the variance function, did not reach
the limits.
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Method specific evaluation
used methods for tebuconazole
100
90 86,76
80
70
60

50

percentage

40
30
20

10 4,41 2,94 2,94 2,94

[ ] —— — —
HPLC/MS/MS  HPLC-SPE-MS  HPLC-SPE-UV GC-SPE-MS Others

There is no method comparision, because almost all used HPLC/MS/MS.
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Comparison of means and reference values
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comparison of means and reference values
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comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS

0,6

o
w

—
H

o
>

mean in pg/l
(S]
w

o
N

o
JEEN

level

comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS

e
~

o
o

o
Ul

o
>

o
w

mean in pg/l

o
)

o
JEEN

o

level

Page A-34 of A-183



PT6/23-TW O1

comparison of means and reference values
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comparison of means and reference values
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rel. standard dev. method specific
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5/0,6245| 0,50]0,0768|0,0638]0,0638| 10,22|0,7595(0,5028|21,62(-19,48| 36| 5| 1|16,7
6]0,6528| 0,50({0,0685(0,0665|0,0665| 10,18(0,7933(0,5261|21,53]-19,41| 35| 2| 2|11,1
710,8492] 0,49|0,0698|0,0845]0,0845| 9,95| 1,028(0,6880(21,01|-18,98| 39| 4| 2|15,4
810,9708| 0,49|0,0783(0,0954|0,0954| 9,83| 1,172(0,7885(|20,75|-18,77| 37| 2| O] 5,4
9| 1,095 0,48|0,1297|0,1065|0,1065| 9,73| 1,319(0,8911|20,52(-18,58( 34| 8| 0]22,9
sum |327] 28| 12{12,2
Recovery and matrix content
terbuthylazin
1,2
1
_ 08
<
o
=3
£ 0,6
c
©
£
0,4 -
0,2 /
0
0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 0,983; recovery rate: 98,3 %
neg. x-axis intercept = matrix content: 0 pg/I
expanded uncertainty of the matrix content: 0,0009 pg/l =0 %
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Relative standard deviation and tolerance limits

terbuthylazin
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10 \|_' = -
Y =

rel. standard deviation in %

5
0 I I I I I
0 0,2 0,4 0,6 0,8 1 1,2
concentration in pg/I
The relative standard deviations, calculated with the variance function, did not reach
the limits.
terbuthylazin
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concentration in pg/I
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Method specific evaluation

used methods for terbuthylazin
70 + 66,36
60 -
50 -
8
o 40 -+
c
(]
o
o 30 -
[«
20 -
13,64
10,91
10
5,45 3,64
o | I =
HPLC/MS/MS HPLC-SPE-UV GC-SPE-MS Others HPLC-SPE-MS
method comparison terbuthylazin
70
60
X 50
£
> 40
o
S 30
o
[J]
& 20
10 Ay Others
GC-SPE-MS
0 - HPLC-SPE-UV
too low low . HPLC/MS/MS
correct .
high
too high

The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values

g = g
z z| @ =z =z
c oy > c c
= & I E 5 [
o @ @ ) @ @
= < g g = =
_ c =} =1 o =1 =1
o S . . 5 . .
gleg £ 5|l £ 3
1]0,1165 0,0065 5,6]0,1196 0,0011 0,9
2]0,2159 0,0079 3,6]0,2220 0,0014 0,6
30,3454 0,0190 5,5]0,3416 0,0019 0,5
4]0,4510 0,0196 4,410,4574 0,0024 0,5
50,6085 0,0320 5,3]0,6245 0,0031 0,5
6]0,6281 0,0289 4,6]0,6528 0,0032 0,5
7]0,8448 0,0280 3,3]0,8492 0,0041 0,5
8]0,9567 0,0322 3,4]0,9708 0,0047 0,5
9] 1,043 0,056 5,3] 1,095 0,005 0,5
comparison of means and reference values
[Joverall mean reference values B HPLC/MS/MS  ® HPLC-SPE-UV
0,14
0,12 T T
1
0,1
<
% 0,08
£
f=
8 0,06
€
0,04
0,02
0
1
level
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comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS  m HPLC-SPE-UV
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0,05
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comparison of means and reference values

[Joverall mean reference values B HPLC/MS/MS  ® HPLC-SPE-UV

mean in pg/l
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comparison of means and reference values

[Joverall mean reference values B HPLC/MS/MS  ® HPLC-SPE-UV
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mean in pg/l
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comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS  m HPLC-SPE-UV
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comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS  m HPLC-SPE-UV

level

Page A-44 of A-183



PT6/23-TW O1

comparison of means and reference values
[ overall mean reference values B HPLC/MS/MS  ® HPLC-SPE-UV
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rel. standard dev. method specific

20
18 A
16
X
£ 14
3 12
]
°
= 10
°
§ 8
2 6
g
4
2
0
1 2 3 5 6 7
level
«af=overall mean —e—HPLC/MS/MS  —A— HPLC-SPE-UV
HPLC/MS/MS
S| =
— 2| R
S
2| R| 8| s
c c ® &
— 5 o 3 >
> € € T o 2
3 ] ) T T =
= < < e S @
sl s | s |22
o o G—
El s | s | & & S| B | g
+— < c + + [} o) o '@'
_ %) = S %] %) e o o,
g| 3 g s | 3| 3 £ o s | &
3| ® 5 5 ° o | 21 3 3 | 3
1 (0,118 (0,004 [3,196 |0,015 |13,04 (26 0 3 11,5
2 10,22 0,004 |1,719 |0,015 |6,875 |25 5 1 24
3 10,347 (0,012 |3,446 |0,048 [13,79 |25 1 2 12
4 10,449 10,01 2,302 (0,043 |9,568 |27 1 2 11,1
5 10,609 (0,022 |3,69 [0,082 [13,53 |21 2 1 14,3
6 ]0,629 |0,015 |2,437 |0,065 |10,32 |28 1 2 10,7
7 10,845 (0,018 |2,07 |0,067 7,943 |23 3 2 21,7
8 10,965 |0,02 2,082 (0,087 |8,971 |29 2 2 13,8
9 1,059 |0,029 (2,779 (0,113 |10,66 (23 2 0 8,7
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HPLC-SPE-UV
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¢ 12 |3
o |8 _|2 |35 |3
£ 558 |5 |% = =
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s} s} pra) 2 — S
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“© S5 © [T o 0 U U o+ © © © © s
> 5 > B3| 2T 5|DS Q K g o 5| z|e
| © ol 8| B | T o o o o) ol =| 2| 3
Q T @ ©c = oS O =] e © e + s +— fast ol g -8 =
_ €l € €|l 5 w| © 5| © 9]l 9 5 = S =1 2| o =
oY) T o (] [3) () Q ©
(] ‘3 o ol € £ c 21 ¢ ¢ c 9 o = o 2 El ol = -
> al X 4l 8 @7 B8 c Al & 7 a a S| 5|5 S
9 o]l o]l B S| B 2|l B ol B S i S O] | o] o o
1/0,1130{ 2,16/0,0131|0,0127]|0,0127| 11,22]0,1401]0,0890|23,89(-21,30| 31| 2| 5(22,6
2(0,1999( 1,28|0,0221(0,0213|0,0213| 10,68(0,2452|0,1593|22,64|-20,32| 29| O 4|13,8
3]/0,3399| 0,85|0,0320|0,0346|0,0346| 10,19|0,4131(0,2738|21,55(|-19,44| 30| 1| 1| 6,7
410,4665| 0,70]/0,0596|0,0462]0,0462| 9,91|0,5641|0,3782{20,92(-18,93| 32| 6| 1|21,9
5/0,6123] 0,62]0,0351|0,0593|0,0593| 9,68|0,7372(0,4990(20,40(-18,50( 32| 1| 1] 6,3
6/0,6893| 0,59|0,0724|0,0660|0,0660f 9,58(0,8283(0,5630(20,18(-18,32( 29| 2| 1]10,3
710,8362| 0,56|0,0838|0,0788]0,0788| 9,42| 1,002(0,6855(19,82(|-18,03| 31| 1| 2| 9,7
8]/0,9552| 0,54]0,0849|0,0889|0,0889| 9,31| 1,142(0,7849(19,57|-17,83| 29| 3| 2|17,2
9| 1,080 0,53]0,1236|0,0995|0,0995| 9,21| 1,289(0,8893|19,36(-17,64| 27| 4| 1|18,5
sum |270| 20| 18]14,1
Recovery and matrix content
bromacil
1,2
1
<
¥ P
£ 0,6 ‘/J-
c
©
£ T/
0,4 / =
0,2 //
0
0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 0,996; recovery rate: 99,6 %
neg. x-axis intercept = matrix content: 0 pg/I
expanded uncertainty of the matrix content: 0,0024 pg/l =0 %

Page A-48 of A-183



PT6/23-TW O1

Relative standard deviation and tolerance limits
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30

25

20

15

10

rel. standard deviation in %

0,2 0,4

0,6 0,8 1

concentration in pg/I

1,2

The relative standard deviations, calculated with the variance function, did not reach

the limits.
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Method specific evaluation

used methods for bromacil
90 -

78,52
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w H (9] ()] ~
o o o o o
1 1 1 1 1
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10 8,89 5,56
) 4,44 222
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T 1

detector

method comparison bromacil

a D
o O

frequency in %
S
o

too low

correct high
too high

HPLC-SPE-UV

HPLC/MS/MS

Others

The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values

g = g
z | o > z
c [ =) c c
= e I S I T
& 9] @ © a a
= e < e < <
_ c =} =1 o =1 =1
o S . . 5 . .
3l 8 5 §|l® § %
1]0,1097 0,0059 5,4]10,1130 0,0024 2,2
210,1974 0,0103 5,2]0,1999 0,0026 1,3
3]0,3417 0,0146 4,3]0,3399 0,0029 0,8
40,4575 0,0263 5,8]0,4665 0,0033 0,7
5]0,6059 0,0155 2,6]0,6123 0,0038 0,6
6]0,6780 0,0336 5,0]0,6893 0,0041 0,6
710,8375 0,0376 4,5]0,8362 0,0047 0,6
8]0,9757 0,0394 4,0]0,9552 0,0052 0,5
9] 1,022 0,059 5,8] 1,080 0,006 0,5
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
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comparison of means and reference values
[Joverall mean reference values W HPLC/MS/MS
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comparison of means and reference values
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comparison of means and reference values
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comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS
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comparison of means and reference values
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rel. standard dev. method specific
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«f=overallmean —e— HPLC/MS/MS
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= < < e b @
sl s | s |22
o o G—
El s | s | & & S| B | g
+— < c + + [} o) o '@'
_ %) = S %] %) e o o,
g| 3 g s | 3| 3 £ o s | &
3| ® & 5 ° o | 21 3 3 | 3
1 (0,11 |0,002 |1,935 |0,009 |7,74 |25 0 4 16
2 10,198 |0,005 2,725 |0,021 |10,68 |24 1 4 20,8
3 10,343 (0,006 |1,841 |0,025 |7,364 |25 1 1 8
4 10,462 10,01 2,261 (0,04 |8,676 |23 3 0 13
5 10,602 (0,007 |1,157 |0,029 [4,811 |27 0 4 14,8
6 |0,678 |0,018 |2,61 [0,072 |10,65 |26 1 1 7,69
7 10,825 (0,016 |1,921 |0,067 [8,13 |28 0 1 3,57
8 10,969 10,019 |1,946 (0,074 |7,626 |24 0 2 8,33
9 1,038 |0,03 2,865 |0,104 [9,99 |19 1 1 10,5
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o] glsg|lws|la2ve|lwel S| 2] 5| o233 3
1l0,2271| 0,87/0,0129(0,0135/0,0135| 10,60|0,1556|0,1014|22,44|-20,18| 34| 3| 4[20,6
2(0,2374( 0,78|0,0244(0,0245|0,0245| 10,34|0,2893|0,1906(21,86]-19,71| 30| 2| 3|16,7
3]/0,3543] 0,76]0,0385|0,0360(0,0360| 10,17|0,4305(0,2855(|21,50(-19,41| 36| 3| 2|13,9
410,4897| 0,75]/0,0526/0,0492]10,0492| 10,04|0,5936|0,3958|21,21(-19,17| 34| 4| 3|20,6
5/0,6158| 0,75]0,0608|0,0613|0,0613| 9,95|0,7452(0,4988(21,01(-19,01| 32| 3| 1]12,5
6/0,7713| 0,74]0,0681|0,0761]0,0761| 9,86|0,9318(0,6260(20,81|-18,84| 35| 2| O] 5,7
710,9263| 0,74]0,0921|0,0907]0,0907| 9,79| 1,118|0,7530|20,65(-18,71| 32| 5| 0]15,6
8]/0,9906| 0,74]0,1000|0,0968]0,0968| 9,77| 1,195(0,8057|20,59(-18,66| 35| 3| 1|11,4
9| 1,121 0,74]0,1069|0,1089|0,1089| 9,72| 1,350(0,9125|20,49(-18,58| 32| 2| O] 6,3
sum (300]| 27| 14(13,7
Recovery and matrix content
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g
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0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 0,992; recovery rate: 99,2 %
neg. x-axis intercept = matrix content: 0 pg/I

expanded uncertainty of the matrix content: 0,0006 pg/l =0 %
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Relative standard deviation and tolerance limits

rel. standard deviation in %

30

25

20

15

diuron

5
0 I I I I
0 0,2 0,4 0,6 0,8 1,2
concentration in pg/I
The relative standard deviations, calculated with the variance function, did not reach
the limits.
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Method specific evaluation

used methods for diuron
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The values determined with HPLC/MS/MS showed the closest statistical distribution.

Page A-59 of A-183



PT6/23-TW 01

Comparison of means and reference values
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comparison of means and reference values
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comparison of means and reference values
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comparison of means and reference values
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comparison of means and reference values
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rel. standard dev. method specific

14
12
10
3
- 8
°
]
T 6
]
3 4
2
0
1 2 3 5 6 7
level
«f=overallmean —e— HPLC/MS/MS
HPLC/MS/MS
S| =
- 2| E
S
2le|5]| ¢
= c & &
— 5 o 3 >
?.o £ £ o o o
3 ] ) T T =
= < < e b @
S| s | 5| 2| 2| &
o o G—
El s | s | & & S| B | g
+— < c + + [} o) o '@'
_ %) = S %] %) e o o,
g| 3 g s | 3| 3 £ o s | &
3| ® 5 5 ° o | 21 3 3 | 3
1 |0,126 (0,004 [2,874 ]0,015 |11,72 |26 1 5 23,1
2 10,234 |0,005 |2,283 0,022 |9,311 |26 0 4 15,4
3 10,361 (0,006 1,711 |0,025 [6,981 |26 1 2 11,5
4 10,498 0,013 |2,649 (0,053 |10,6 |25 3 1 16
5 10,622 (0,015 |2,425 |0,057 [9,099 |22 2 1 13,6
6 0,759 |0,012 |1,643 |0,053 |6,957 |28 4 1 17,9
7 10,937 (0,022 |2,337 |0,086 9,161 |24 3 0 12,5
8 10,987 0,022 |2,189 (0,093 |9,43 |29 1 2 10,3
9 1,097 |0,029 |2,669 |0,124 [11,3 |28 0 0 0
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sl Es|seSsg|S3SE £ gl g gl
ol >3 |l @ 6| v ¥ v | @ & c o © o =
> 5 > B3| 2T 5|DS Q 9| 2 9| %]z
5| 93| 28| T c|Te|lT e o ol <o ©<| =2l 3
8 -g qc) © S| ® O ® 5| O ¢ et T o v 8 o| 2 )
— o0 o to T | T + T w| T wn ] o ) o Re © o,
[] '5&';5.5585353 o = o ;E_,_,_,_,H
> al x al 83| 8 S 3l &8 4 a a S| 5|5 S
Q o]l o]l B S| B 2|l B ol B S ie S O] | o] o o
1/0,1212| 3,25(0,0131|0,0159]0,0159| 13,12|0,1554]0,0913|28,25(-24,70| 20 1] Of 5,0
2(0,2525( 1,83|0,0423(0,0338|0,0338| 13,37/0,3253|0,1890(28,81|-25,15| 22| 2| 3|22,7
3|0,3713| 1,48]0,0632|0,0501|0,0501| 13,50(0,4793(0,2770(29,12(-25,39( 19| 2| 2|21,1
410,4914| 1,33]0,0537]0,0668]0,0668]| 13,60|0,6356|0,3658|29,34(-25,56] 23| 1| 1| 8,7
5/0,6409| 1,24|0,0741|0,0877]0,0877| 13,69|0,8303(0,4760|29,55(-25,73| 23| 4| 1|21,7
6/0,7452| 1,21(0,1137(0,1024]0,1024| 13,74|0,9664(0,5528(29,67|-25,83| 19| 4| 1|26,3
710,8471] 1,19|0,1831|0,1168]0,1168| 13,79| 1,099(0,6277|29,78(-25,91| 19| 2| 1]|15,8
80,9401 1,17|0,1243|0,1300|0,1300| 13,82| 1,221(0,6959(|29,86(-25,98| 17| 1| 1|11,8
9| 1,035 1,16|0,1062|0,1434]0,1434| 13,86| 1,345(0,7655|29,94(|-26,04| 21| 1| O] 4,8
sum |183| 18] 10(15,3
Recovery and matrix content
ethofumesate
1,2
TI
1
_ 08
<
ob
=
£ 0,6
c
©
£
0,4
0,2
0
-0,2 0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 0,987; recovery rate: 98,7 %
neg. x-axis intercept = matrix content: 0,004 pg/I
expanded uncertainty of the matrix content: 0,004 pg/l = 100 %
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Relative standard deviation and tolerance limits

ethofumesate
30
° 25
£ X
8 20 7
=7
0 X // \
S N
[] ’ N N \\
T 15 / \ 7~ M EI
-c 4 — 1 — — — :
: eSS E—— e
T - - N
£ 10 X e - e
s :
)
(7]
[
5
0 I I I I I
0 0,2 0,4 0,6 0,8 1 1,2
concentration in pg/I
The relative standard deviations, calculated with the variance function, did not reach
the limits.
ethofumesate
40
X 20
£
i)
£
o
e o
o
2
S -10
-20
— a3 - - —m - - : ]
-30
0 0,2 0,4 0,6 0,8 1 1,2
concentration in pg/I
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Method specific evaluation

used methods for ethofumesate
90 -

83,61

80 -

70 -

60 -

50 -

40

percentage

30 +
20 -

10 -
3,28 1,64 1,64

HPLC/MS/MS Others HPLC-SPE-UV HPLC-SPE-MS GC-SPE-MS

method comparison ethofumesate

frequency in %
]
5 3 8

N
o

Others

too low HPLC/MS/MS
correct

high

too high

The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values
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z z| @ =z =z
c oy > c c
= & I E I [
o @ @ ) @ @
= < g g = =
_ c =} =1 o =1 =1
4 3 o o Q o o
gl € 5 5| ¢ 5 3
10,1202 0,0073 6,1]0,1212 0,0039 3,3
2]0,2455 0,0226 9,2]0,2525 0,0046 1,8
3]0,3597 0,0363 10,1]0,3713 0,0055 1,5
40,4806 0,0280 5,8]0,4914 0,0066 1,3
5]0,6420 0,0386 6,0]0,6409 0,0080 1,2
6]0,7151 0,0652 9,1]0,7452 0,0090 1,2
7]0,8437 0,1050 12,4]0,8471 0,0100 1,2
80,9347 0,0754 8,1]0,9401 0,0110 1,2
9] 1,029 0,058 5,6] 1,035 0,012 1,2
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
0,14
0,12 I I
0,1
<
% 0,08
£
f=
8 0,06
€
0,04
0,02
0

level
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comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS

0,3

0,25 I

o
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mean in pg/l
o
=
(03]

o
-

0,05

level

comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS

0,45

0,4

0,35

o
w

0,25

o
)

mean in g/l

0,15

0,1

0,05

level
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comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS
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0,9

comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS
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——
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mean in

0,3
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0,1
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[ERN

comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS
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comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS
1,2
1 —
I
- 08
D
3
£ 0,6
c
©
£
0,4
0,2
0
8
level
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
1,2
T
1 T *
— 08
%
3
£ 0,6
c
©
£
0,4
0,2
0
9
level
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rel. standard dev. method specific

25
20
X
£
3 15
]
°
]
°
§10
E
5
0
1 2 3 5 6 7
level
«f=overallmean —e— HPLC/MS/MS
HPLC/MS/MS
S| =
- 2| E
S
2le|5]| ¢
= c & &
— 5 o 3 >
?.o £ £ o o o
3 ] ) T T =
= < < e b @
S| s | 5| 2| 2| &
o o G—
El s | s | & & S| B | g
+— < c + + [} o) o '@'
_ %) = S %] %) e o o,
| 3 g s | 3| 3 £ o s | &
3| ® 5 5 ° o | 21 3 3 | 3
1 (0,12 |0,003 [2,66 0,011 |9,028 (18 1 1 11,1
2 10,251 |0,01 |3,968 0,034 |13,47 |18 0 4 22,2
3 10,358 (0,023 |6,315 |0,077 [21,43 |18 2 3 27,8
4 10,48 10,014 |2,909 (0,05 |10,41 |20 2 2 20
5 0,646 (0,018 |2,796 |0,065 |10 20 3 1 20
6 ]0,734 |0,027 |3,666 [0,089 [12,09 |17 2 1 17,6
7 10,876 (0,048 |5,494 |0,159 [18,12 |17 1 0 5,88
8 10,95 10,037 |3,881 (0,114 12,02 |15 1 1 13,3
9 1,025 |0,029 |2,859 |0,102 [9,969 (19 4 0 21,1
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flu

fenacet

> >
o |8 |8 |35 |5
= AN ° © < <
5 |2Zg |5 |8 2l 3 g =
|z |s35lg |5 |5 | 2| 2| 2| £
w5 =| € B ¢ c c £ S £ S ™
Il e8] =l 8 o | e > " > Sl =
) ) 2 | B — S
AR R S EE EE R -
o] 3 | @ G| O ¥ O <= O & © o © o =
5| g 5| © 3| © 2| © g|° ¢ Q2 ol 2| of G| z|v
5| © ol o8|l | v e ol s} ol ©o| T©of <] o8l 2
clo el 5855l 5E|l5El = =| = °|sg3l8 =
_ cl € €| 5 w| 55| © Al - A s 15 sl ol 8] &
oY) T o (] [3) () Q ©
¢l @l ew|lss| &S|l sa|lsal g 2z gl 2| §lslsl s
ol 2lzelss|lvs2lsélz8 S| o 5 221333
1{0,1137| 0,83]0,0145|0,0157|0,0157| 13,82(0,1479(0,0843]30,02(-25,87| 24| 1| 2|12,5
210,2082| 0,78]0,0173]0,0260(0,0260{ 12,49|0,2641(0,1592126,87(|-23,52| 21| O Of 0,0
310,3299| 0,77(0,0588(|0,0381|0,0381| 11,56|0,4115|0,2578|24,74{-21,85| 23| 4| 2|26,1
410,4830( 0,77]0,0714(0,052410,0524] 10,84|0,5945]0,3836|23,08]-20,57| 20| 3] 1/20,0
510,6015| 0,76(0,0791|0,0629|0,0629| 10,45]|0,7350]0,4820(22,20{-19,86| 23| 2| 2|17,4
60,7555 0,76(0,0684|0,0760|0,0760{ 10,06/0,9165|0,6108(21,31{-19,15| 19| 2| 1|15,8
710,8615| 0,76(0,0868|0,0848]|0,0848( 9,84| 1,041|0,6999(|20,81(-18,76] 26| 3| O0|11,5
80,9552 0,76(0,0670|0,0924]0,0924 9,67| 1,150]0,7790(20,44(-18,45| 23| 5| 0]20,8
9! 1,109 0,76(0,0955|0,1046|0,1046( 9,43 1,329|0,9091|19,90(-18,01| 24| 2| O] 8,3
sum (203] 22| 8|14,8
Recovery and matrix content
flufenacet
1,2
1
_ 08
S~
[oT1]
E
£ 0,6
c
(1]
g
0,4
0,2 /
0
0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 0,941; recovery rate: 94,1 %
neg. x-axis intercept = matrix content: 0,004 pg/I
expanded uncertainty of the matrix content: 0,004 pg/l = 100 %
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Relative standard deviation and tolerance limits

flufenacet
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£
c
oS 20
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0 0,2 0,4 0,6 0,8 1 1,2
concentration in pg/I
The relative standard deviations, calculated with the variance function, did not reach
the limits.
flufenacet
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concentration in pg/I
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Method specific evaluation

used methods for flufenacet
90 -
82,35
80 -
70 -
60 -

50 -

percentage

HPLC/MS/MS Others HPLC-SPE-UV HPLC-SPE-MS

method comparison flufenacet

au o X
o O ©

frequency in %
I
o

HPLC-SPE-UV

Ay
-~ o

high

Others

too low

low HPLC/MS/MS

correct
too high

The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values

level

= = <
z z| @ =z =z
c oy > c c
= & I E 5 [
o @ @ ) @ @
= < g g = =
_ c =} =1 o =1 =1
o S . . 5 . .
gleg £ 5|l £ 3
1]0,1060 0,0074 7,0]0,1137 0,0009 0,8
20,1984 0,0094 4,8]0,2082 0,0016 0,8
3]0,3000 0,0307 10,2]0,3299 0,0025 0,8
4]0,4598 0,0399 8,7]0,4830 0,0037 0,8
5]0,5591 0,0412 7,410,6015 0,0046 0,8
6]0,7011 0,0393 5,6]0,7555 0,0058 0,8
7]0,8232 0,0426 5,2]0,8615 0,0066 0,8
8]0,8993 0,0349 3,9]0,9552 0,0073 0,8
9] 1,039 0,049 4,7] 1,109 0,008 0,8
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
0,14
0,12
T
0,1 1
<
% 0,08
£
f=
8 0,06
€
0,04
0,02
0
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comparison of means and reference values
[Joverall mean reference values W HPLC/MS/MS
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comparison of means and reference values
[Joverall mean reference values W HPLC/MS/MS
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comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS
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comparison of means and reference values
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mean in pg/l
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comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS
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mean in g/l
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comparison of means and reference values

[Joverall mean reference values W HPLC/MS/MS

level
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comparison of means and reference values

[Joverall mean reference values H HPLC/MS/MS
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level
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
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rel. standard dev. method specific

20
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§ 8
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1 2 3 5 6 7
level
«f=overallmean —e— HPLC/MS/MS
HPLC/MS/MS
S| =
- 2| E
S
2| 8| 8| 8
= c & &
— 5 o > >
> € (S © © 2
3 ] ) T T =
= < < e b @
S| s | 5| 2| 2| &
o o G—
El s | s | & & S| B | g
+— < c + + [} o) o '@'
_ %) = S %] %) e o o,
| 3 g s | 3| 3 £ o s | &
3| ® 5 5 ° o | 21 3 3 | 3
1 |0,106 (0,004 [4,178 |0,015 |14,57 (19 0 3 15,8
2 0,197 (0,005 |2,315 |0,017 [8,486 |21 2 1 14,3
3 |0,308 (0,016 |5,315 |0,057 [18,54 |19 2 2 21,1
4 10,464 10,023 |4,952 (0,074 |15,85 |16 2 1 18,8
5 10,557 (0,019 |3,372 |0,07 [12,65 |22 0 2 9,09
6 0,707 |0,022 |3,124 |0,071 |9,995 |16 0 1 6,25
7 10,823 (0,019 |2,289 |0,072 [8,783 |23 1 1 8,7
8 10,887 10,024 |2,749 (0,087 |9,833 |20 3 0 15
9 1,034 |0,024 |2,287 |0,085 [8,18 |20 2 1 15
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1{0,1274| 0,49]0,0148]0,0144|0,0144| 11,30{0,1580(0,1001124,02(-21,47| 31| 2| 4|19,4
210,1886| 0,49(0,0189|0,0212|0,0212| 11,22|0,2336(0,1484123,84|-21,33| 30| 2| 1{10,0
310,3432| 0,49(0,0449|0,0381|0,0381| 11,10]0,4240]0,2707|23,56(-21,11| 28| 1| 1| 7,1
410,4539| 0,49|0,0485(0,0501(0,0501| 11,04|0,5602]0,3585|23,43]-21,01| 30| 1| 1| 6,7
510,5738| 0,48(0,0532|0,0631|0,0631| 11,00|0,7076|0,4537|23,32(-20,92| 33| 4| 0]12,1
60,7265 0,48|0,0975|0,0795]0,0795| 10,95]0,8952]0,5751(23,21{-20,84| 28| 3| 3|21,4
710,8423| 0,48(0,0972|0,0920|0,0920{ 10,92 1,037|0,6672|23,15(-20,78| 26| 3| 2|19,2
80,9429 0,48/0,118410,1027|0,1027| 10,90| 1,161(0,7473|23,10|-20,74( 31| 1| 2| 9,7
9! 1,073 0,48(0,0924|0,1167|0,1167| 10,87 1,320|0,8511|23,04{-20,70f 30 1| O] 3,3
sum (267] 18] 14(12,0
Recovery and matrix content
hexazinone
1,2
1
_ 08
S~
Y
3
£ 0,6
c
©
g
0,4
0,2 ;9
0
0 0,2 0,4 0,6 0,8 1 1,2

added amount in pg/I

slope of the regression: 1,01; recovery rate: 101 %
neg. x-axis intercept = matrix content: 0,00001 pg/|
expanded uncertainty of the matrix content: 0 pug/l =0 %
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Relative standard deviation and tolerance limits
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The relative standard deviations, calculated with the variance function, did not reach
the limits.
hexazinone
30
—a— —m- - —m - S 3 . 5 -u
20
xX
£ 10
£
£
= 0
[J]
(8]
[
o
2 -10
5]
=)
-20 Fe———— - -——n -
-30
0,2 0,4 0,6 0,8 1 1,2
concentration in pg/I

Page A-85 of A-183



PT6/23-TW 01

Method specific evaluation

used methods for hexazinone

80 ~

71,91

60 -

50 -

percentage
N
o
1

30
20 1 14,61
10 n 6;74
3,37 3,37
o - . B
HPLC/MS/MS HPLC-SPE-UV GC-SPE-MS HPLC-SPE-MS Others
method comparison hexazinone
90

frequency in %

too low HPLC/MS/MS

correct hlgh

too high

GC-SPE-MS
HPLC-SPE-UV

The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values
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gleg £ 5|l £ 3
1]0,1297 0,0067 5,1]0,1274 0,0006 0,5
2]0,1898 0,0086 4,5]0,1886 0,0009 0,5
3]0,3346 0,0212 6,3]0,3432 0,0017 0,5
4]0,4633 0,0221 4,8]0,4539 0,0022 0,5
5]0,5816 0,0232 4,0]0,5738 0,0028 0,5
6]0,7453 0,0461 6,2]0,7265 0,0035 0,5
7]0,8342 0,0477 5,7]0,8423 0,0041 0,5
8]0,9606 0,0532 5,5]0,9429 0,0046 0,5
9] 1,086 0,042 3,91 1,073 0,005 0,5
comparison of means and reference values
[Joverall mean reference values H HPLC/MS/MS
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comparison of means and reference values
[Joverall mean reference values W HPLC/MS/MS
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comparison of means and reference values
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comparison of means and reference values
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rel. standard dev. method specific
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1 (0,131 (0,003 |2,266 |0,011 |8,692 (23 1 4 21,7
2 10,196 (0,003 |1,532 |0,011 |5,749 |22 3 0 13,6
3 10,345 (0,01 |2,846 |0,037 [10,68 |22 2 1 13,6
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Recovery and matrix content
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-0,2 0 0,2 0,4 0,6 0,8 1 1,2
added amount in pg/I

slope of the regression: 0,9954; recovery rate: 99,5 %

neg. x-axis intercept = matrix content: 0,0004 pg/I
expanded uncertainty of the matrix content: 0,0004 pg/l = 100 %
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Relative standard deviation and tolerance limits
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the limits.
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Method specific evaluation

used methods for isoproturon
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The values determined with HPLC/MS/MS showed the closest statistical distribution.
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Comparison of means and reference values
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comparison of means and reference values
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