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1. Summary
The freshwater crustacean Daphnia magna was tested with p-xylene in a reproduction test
at the following nominal test concentrations: 0.168; 0.336; 0.672; 1.34; 2.69; 5.38 and
10.75 mg/l. The total test duration was 21 day. The test was carried out twice. The first
study was performed from 17 June to 8 July 2004. It was discarded due to the very low
number of offspring in the controls and further the high percentage of dead parent animals
(40%) in the controls. Therefore, the study was repeated from 25 August to 15 September
2004. The test concentrations were the same as those used in the first study.

In order to verify the actual test concentrations, samples were taken from each test con-
centration at regular intervals during the whole study. The samples were sent to the princi-
pal investigator at TNO Nutrition and Food Research for chemical analysis. The chemical
analysis showed that the actual measured test concentrations were as follows: 0.109;
0.209; 0.427; 0.771; 1.57; 3.16 and 5.30 mg/l.

Given as the actual measured test concentrations, the observed test results were as follows:

• The first offsprings were observed after 8 days in the control and in test concentrations
up to 1.57 mg/l. At 3.16 mg/l, the first offspring was seen after 12 days and in the
highest test concentration of 5.30 mg/l, no offspring was seen as all parent animals
were dead after 5 days of exposure.

• The data processing showed that NOEC was 1.57 mg/l, LOEC was 3.16 mg/l,
EC10-21d was 1.91 mg/l and EC50-21d was 2.90 mg/l.

2. Study objective
The objective of this study was to investigate the effects of the test substance on the repro-
ductive output of the freshwater crustacean Daphnia magna during 21 days of exposure.

The study was performed in accordance with the OECD Guideline for testing of chemi-
cals, Daphnia magna Reproduction Test /1/. The test was carried out in compliance with
the OECD Principles of Good Laboratory Practice (GLP) as revised in 1997 /2/.

3. Test substance
Product name: p-xylene
Product number: 95682
Product brand: FLUKA
CAS number: 106-42-3
Molecular formula: C8H10

Molecular weight: 106.17
Expiry date: 27 May 2005
Batch No.: LOT 429739/1
Assay (GC area %): 99.4% REL
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Remarks on GC: 0.01% toluene, 0.10% ethylbenzene, 0.48% m-
xylene

Appearance: Colourless clear liquid
Density D20/4: 0.861
Refractive Index N20/D: 1.496
Residue (evaporation) 0.0001%
Infrared spectrum: Corresponds
Date of QC-release: 02/OCT/01

The test substance was provided by TNO Nutrition and Food Research. It was received
at DHI on 3 June 2004 and stored at 20°C until use.

4. Preparation of stock and test solutions
A stock solution of 112 mg/l (65 µl/500 ml) of p-xylene was prepared at the beginning of
the test and at each renewal of test media.

The range of test concentrations was determined on the basis of the results from a pre-
liminary acute range-finding test, which showed a 100% mortality at 10.8 mg/l (nomi-
nal) and 5% mortality at 5.4 mg/l (nominal). The following test concentrations were
chosen for the reproduction test: 0.168; 0.336; 0.672; 1.34; 2.69; 5.38 and 10.75 mg/l
(nominal).

5. Test method
The objective of this study was to assess the effects of p-xylene on the reproductive out-
put of the freshwater crustacean Daphnia magna during 21 days of exposure.

A strain of the freshwater crustacean Daphnia magna (Straus), Cladocera, Crustacea
collected in the Langedam, Birkerød, has been cultured at DHI Water & Environment
(the former Water Quality Institute) since 1979 according to the DHI Standard Opera-
tion Procedure and ISO Standard /3/.

Young females <24 hours taken from this culture were exposed to the test substance
added to test medium at the selected range of test concentrations. At the end of the test,
the total number of live offsprings produced per parent animal alive at the end of the test
was assessed.

The test was performed in glass flasks with a final volume of 120 ml closed with a teflon
lid. At the initiation of the test, 120 ml of test solution and one female <24 hours old was
added to each flask. The alga Pseudokirchneriella subcapitata was added directly to the
test flasks as feed, approx. 2 × 107 cells ≈ 0.2 mgC/animal/day until day 8, after which
0.4 mgC/animal/day was applied.

The test was performed as a static renewal test, i.e. the total volume in each flask was
renewed three times a week. pH and oxygen saturation were recorded before and after
each renewal of test medium. The measurements are included in Annex 5.
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The reproductive output of the animals exposed to the test substance was compared to
that of the controls in order to determine the no observed effect concentration (NOEC)
and the EC10 and EC50 were also calculated.

The survival of parent animals and time to production of first brood were also reported.

The test was carried out at 20 ± 1°C in a climate room with normal laboratory light
having a daily light/dark period of 16:8 hours.

6. Chemical analysis
In order to verify the actual exposure concentrations, samples were taken from each test
concentration at regular intervals during the test. Sub-samples of 10 ml will be collected
in 25 ml screwcap vials and 10 ml of acetonitrile will be added to each vial before clos-
ing the lids. Although duplicate samples were taken of each of the test solutions, only
one of these duplicate samples was analysed. The other one is a spare sample and will
be disposed of two months after the approval of the test report.

At the end of the test, all samples were sent to TNO Nutrition and Food Research for
chemical analysis under the responsibility of the Principal Investigator. Annex 3 gives a
list of the collected samples.

The concentration of the test substance in the samples was determined using HPLC
method. Quantification of the test substance was obtained by comparing the peak area of
the test substance peak in the samples with those in the calibration solutions containing
known amounts of the test substance in blank medium. The analytical method was vali-
dated by analysing an appropriate standard solution three times. The method meets the
following criteria:

• Linearity
The correlation coefficient of the calibration curve (≥ 5 points) was greater than
0.996.

• Repeatability of the retention time
The relative standard deviation in the retention time of the test substance when an
appropriate standard solution was injected three times was less than 2%.

• Repeatability of the concentration
The relative standard deviation was less than 10% when a test solution (an appropri-
ate standard solution) was analysed three times.

• Selectivity
No peak was found in the blank sample with a retention time of 95-105% of that of
the test substance. However, it was not possible to detect a concentration of 10% of
the lowest dose sample. The theoretical p-xylene concentration in the analysis sam-
ple from the lowest dose group was 0.084 mg/l (as all samples were 1:1 diluted with
acetonitrile, see Annex 6: 3.2). The calculated LOD (3x noise) was 0.011 mg p-
xylene/l, which was about 13% of this concentration (nominal concentration of the
undiluted test medium 0.168 mg p-xylene/l).
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For the preparation of calibration solutions, the Principle Investigator used test sub-
stance from the batch, of which a portion was sent to DHI for the Daphnia reproduction
test.

The Principal Investigator at TNO Nutrition and Food Research was responsible for the
chemical analysis. The results are given in Annex 6.

7. Data processing
The no observed effect concentration (NOEC) was calculated by use of Dunnett’s pro-
cedure /4/. The EC10 and EC50 values (10% and 50% effect) for reproduction and their
confidence intervals were calculated by use of TOXEDO /5/. The results of the data
processing are presented in Annex 1.

8. Results of the reproduction test
The results from the test are presented in Annex 2 in tables listing the number of off-
spring, dead and live parent animals for each test vessel and for each observation time.
The number of live offspring produced by live parent animal was counted and the mean
number of live offspring produced by each live parent per exposure concentration was
calculated.

The results from the chemical analysis performed by TNO are given in Annex 6.

In Annex 4, both the nominal test concentrations and the corresponding actual measured
test concentrations are shown, together with the calculated recovery for each sample.
The actual measured test concentrations were thereafter used in the data processing.

Figure 8.1 shows the calculated recovery of the nominal test concentrations in percent-
age of the start concentration for the individual samples.
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Figure 8.1 The calculated recovery of the nominal test concentrations in percentage of the start
concentration for the individual samples

The first offsprings were observed after 8 days in the control and in the test concentra-
tions up to 2.69 mg/l (nominal) corresponding 1.57 mg/l actual measured test concen-
tration. At 5.38 mg/l (nominal), the first offspring was seen after 12 days and in the
highest test concentration of 10.75 mg/l (nominal) no offspring was seen and all parent
animals were dead after 5 days of exposure. The corresponding actual measured test
concentrations were 3.16 mg/l and 5.30 mg/l, respectively.

The data processing showed that NOEC was 1.57 mg/l, LOEC was 3.16 mg/l, EC10-
21d was 1.91 mg/l and EC50-21d was 2.90 mg/l (actual measured test concentrations).

9. Validation
The validation criteria of the test guideline for the control are fulfilled:

• The mortality of the parent animals in the control does not exceed 20% at the end of
the test

• The mean number of live offsprings produced per control parent animal surviving at
the end of the test is ≥ 60.

10. Amendments to the protocol
Amendment No. 1 of 2004.07.06 regarding HSGC analysis.
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The actual concentration of test substance in the collected samples will be determined
by use of a validated HPLC method instead of HSGC, as it is believed to be more ap-
propriate.

The method meets the following criteria:

• Linearity: The correlation coefficient of the calibration graph should be greater than
or equal to 0.996

• Repeatability of the analysis: The relative standard deviation should be smaller than
10% when the test calibration solution is analyzed three times

• Selectivity: No peak should be found in a blank test medium with a retention time of
95%-105% of that of the test substance. If the blank sample shows a peak with a re-
tention time in the above range and the area of this peak is > 10% of the lowest con-
centration level, the result for the sample containing test substance will be corrected
for the level found in the blank sample

Amendment No. 2 of 2004.08.24 regarding the repetition of the study.
This reproduction study was finalised on 8 July as planned, but it was discarded due to
the very low number of offspring in the controls and further the high percentage of dead
adults (40%) in the controls. Therefore, the study will be repeated and the results of the
original study will not be reported.

Chapter 10:
The sampling procedure has been modified, as HPLC analysis will be used to verify the
concentration of p-xylene in the test solutions.

Sub-samples of 10 ml will be collected in 25 ml screwcap vials and 10 ml of acetonitrile
will be added to each vial before closing the lids.

Chapter 11:
A stock solution of 112 mg/l (65 µl/500 ml) of the substance will be prepared at the be-
ginning of the test and at each renewal of test media.
The range of test concentrations is determined on the basis of the results from the pre-
liminary acute range-finding test. The test concentrations will be the following: 0.168;
0.336; 0.672; 1.34; 2.69; 5.38 and 10.75 mg/l.

Chapter 14:
The study will be repeated from the 25 August to 15 September 2004.

11. Archives
All data generated and all other records and information relevant to the quality and in-
tegrity of the study will be retained. They will be filed in the archives of DHI Water &
Environment after termination of the study and retained for a period of 10 years after
issue of the final report.

A reference sample of the test substance will be retained for a period of two years after
completion of the study provided that it is sufficiently stable. DHI reserves the right to
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return the test substance to the sponsor if, in the opinion of DHI, they cannot safely be
disposed of by conventional procedures.

At the end of the 10-year period, the sponsor will be consulted regarding the disposal or
continued storage of raw data.

Raw data with respect to the chemical analysis will be filed in Raw data and all other
information relevant to the quality and integrity of the chemical analyses will be retained
in the archives of TNO Nutrition and Food Research, for a period of at least 10 years
after reporting of the study. After this period, the sponsor will be contacted to decide on
the fate of the data.

12. References
/1/ OECD Guideline for Testing of Chemicals 211, 21st September 1998. Daphnia

magna Reproduction Test.

/2/ OECD Principles of Good Laboratory Practice (as revised in 1997).
ENV/MC/CHEM (98)17.

/3/ ISO 6341: Water quality – Determination of the inhibition of the mobility of
Daphnia magna Starus (Cladocera, Crustacea) Acute toxicity test. Third edition,
1996-04-01.

/4/ US-EPA (1994): Dunnett Program Version 1.5. US Environmental Protection
Agency, Cincinnati.

/5/ VKI (1999). TOXEDO Ver. 1.5. Program for statistical estimation of EC values,
based on experimental data from ecotoxicological assays.
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Annex 1: Data processing



GLP Study No. Page 13 of 43
91337/449

Inhibition of the reproduction of Daphnia magna with p-xylene

Statistical parameters calculated from continuous responses based on continuous mean
Test type: Reproduction test

Control values
Concentration

in mg/l
 Reproduction

number of offspring
Inhibition
in per cent

Control 1 84 -
Control 2 81 -
Control 3 101 -
Control 4 99 -
Control 5 113 -
Control 6 80 -
Control 7 113 -
Control 8 92 -
Control 9 70 -

Control 10 100 -
Control mean 93 0

Experimental data
Concentration

in mg/l
 Reproduction

number of offspring
Inhibition
in percent

0.109 100 0
0.109 90 4
0.109 111 0
0.109 0 100
0.109 104 0
0.109 98 0
0.109 102 0
0.109 62 34
0.109 125 0
0.209 114 0
0.209 91 2
0.209 123 0
0.209 78 16
0.209 87 7
0.209 115 0
0.209 103 0
0.209 102 0
0.209 104 0
0.209 96 0
0.427 111 0
0.427 109 0
0.427 81 13
0.427 87 7
0.427 132 0
0.427 107 0
0.427 64 31
0.427 98 0
0.427 112 0
0.427 79 15
0.771 110 0
0.771 118 0
0.771 131 0
0.771 119 0
0.771 116 0
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0.771 137 0
0.771 66 29
0.771 95 0
0.771 109 0
1.570 125 0
1.570 104 0
1.570 116 0
1.570 49 47
1.570 80 14
1.570 107 0
1.570 99 0
1.570 122 0
1.570 92 1
1.570 111 0
3.160 45 52
3.160 29 69
3.160 45 52
3.160 17 82
3.160 42 55
3.160 43 54
3.160 33 65
3.160 42 55
3.160 37 60
3.160 41 56
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100
5.300 0 100

Dunnett’s procedure:

NOEC: 1.57 mg/l

EC10: 1.91 mg/l
EC50: 2.90 mg/l
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Annex 2: The primary data of the reproduction
test
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Daphnia reproduction test GLP Study No.: 91337/449 Start: 25.08.2004 Project No.: 52852

CONTROL

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 + 13 12 26 0 26 7 84
B 0 0 0 0 0 11 12 18 0 19 21 81
C 0 0 0 0 + 12 11 25 0 27 26 101
D 0 0 0 0 + 16 14 18 0 24 27 99
E 0 0 0 0 0 13 16 0 34 27 23 113
F 0 0 0 0 + 10 16 26 0 17 11 80
G 0 0 0 0 + 18 18 21 0 22 34 113
H 0 0 0 0 + 11 16 19 0 18 28 92
I 0 0 0 0 0 0 + 9 17 21 22 1 70
J 0 0 0 0 + 15 16 18 0 19 32 100

Total 0 0 0 0 0 119 140 188 55 221 210 933
Average

per female 0 0 0 0 0 11.9 14 18.8 5.5 22.1 21.0 93.3 14.4

0.168 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 0 0 0 0 0 D
B 0 0 0 0 + 12 15 28 0 21 24 100
C 0 0 0 0 + 10 16 26 0 23 15 90
D 0 0 0 0 + 13 14 26 0 25 33 111
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 + 14 16 25 0 20 29 104
G 0 0 0 0 0 11 11 24 0 20 32 98
H 0 0 0 0 + 11 17 18 0 22 34 102
I 0 0 0 0 0 0 + 12 19 20 11 0 62
J 0 0 0 0 + 15 17 28 0 31 34 125

Total 0 0 0 0 86 118 194 20 173 201 792
Average

per female 0 0 0 0 8.6 11.8 21.6 2.22 19.2 22.3 88.0 37.1

0.336 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 + 11 15 28 0 22 38 114
B 0 0 0 0 + 9 11 26 0 19 26 91
C 0 0 0 0 0 10 13 28 0 32 40 123
D 0 0 0 0 + 12 15 18 0 6 27 78
E 0 0 0 0 + 12 11 27 0 29 8 87
F 0 0 0 0 + 15 17 22 0 26 35 115
G 0 0 0 0 + 15 17 11 0 27 33 103
H 0 0 0 0 + 13 15 21 0 25 28 102
I 0 0 0 0 + 9 16 20 26 33 0 104
J 0 0 0 0 + 14 17 11 0 22 32 96

Total 0 0 0 0 120 147 212 26 241 267 1013
Average

per female 0 0 0 0 12.0 14.7 21.2 2.6 24.1 26.7 101 13.8
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0.672 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 + 16 16 25 1 23 30 111
B 0 0 0 0 + 15 17 9 20 28 20 109
C 0 0 0 0 + 8 14 12 0 22 25 81
D 0 0 0 0 + 8 13 17 0 21 28 87
E 0 0 0 0 0 10 21 34 0 40 27 132
F 0 0 0 0 + 14 19 20 0 23 31 107
G 0 0 0 0 + 6 11 20 0 23 4 64
H 0 0 0 0 + 15 21 19 0 15 28 98
I 0 0 0 0 0 8 10 24 0 28 42 112
J 0 0 0 0 + 7 12 24 0 20 16 79

Total 0 0 0 0 107 154 204 21 243 251 980
Average

per female 0 0 0 0 10.7 15.4 20.4 2.1 24.3 25.1 98.0 20.1

1.34 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 + 15 14 25 0 25 31 110
B 0 0 0 0 + 13 16 23 0 32 34 118
C D
D 0 0 0 0 + 16 17 26 0 32 40 131
E 0 0 0 0 0 10 15 26 0 33 35 119
F 0 0 0 0 + 14 14 25 0 28 35 116
G 0 0 0 0 + 9 23 31 37 37 0 137
H 0 0 0 0 0 0 0 + 8 17 0 18 23 66
I 0 0 0 0 + 11 9 21 0 24 30 95
J 0 0 0 0 0 8 13 26 0 28 34 109

Total 0 0 0 0 96 129 220 37 257 262 1001
Average

per female 0 0 0 0 10.7 14.3 24.4 4.11 28.6 29.1 111 20.9

2.69 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 + 6 19 31 31 1 37 125
B 0 0 0 0 0 8 14 23 0 30 29 104
C 0 0 0 0 + 13 15 30 0 29 29 116
D 0 0 0 0 0 2 3 0 2 14 28 49
E 0 0 0 0 + 14 15 22 0 26 3 80
F 0 0 0 0 + 6 14 28 0 29 30 107
G 0 0 0 0 0 0 + 16 27 28 28 0 99
H 0 0 0 0 + 11 19 27 0 28 37 122
I 0 0 0 0 0 0 + 12 23 28 29 0 92
J 0 0 0 0 + 12 16 29 28 1 25 111

Total 0 0 0 0 72 143 240 117 215 218 1005
Average

per female 0 0 0 0 7.2 14.3 24.0 11.7 21.5 21.8 101 22.6

5.38 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 0 0 0 0 0 0 0 + 11 6 14 14 45
B 0 0 0 0 0 0 0 0 5 6 0 11 7 29
C 0 0 0 0 0 0 0 0 6 0 14 14 11 45
D 0 0 0 0 0 0 0 0 5 5 0 6 1 17
E 0 0 0 0 0 0 0 0 4 12 11 15 0 42
F 0 0 0 0 0 0 0 0 5 9 14 15 0 43
G 0 0 0 0 0 0 0 0 4 8 12 9 0 33
H 0 0 0 0 0 0 0 0 3 12 0 13 14 42
I 0 0 0 0 0 0 0 0 5 12 0 13 7 37
J 0 0 0 0 0 0 0 0 4 11 13 13 0 41

Total 0 0 0 0 0 0 0 0 41 86 70 123 54 374
Average

per female 0 0 0 0 0 0 0 0 4.1 8.6 7 12.3 5.4 37.4 8.9



GLP Study No. Page 18 of 43
91337/449

10.75 mg/l (nominal)

Day 0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Date 25/8 27/8 30/8 31/8 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 13/9 14/9 15/9

Total sd.

A 0 0 D
B 0 0 D
C 0 0 D
D 0 0 D
E 0 0 D
F 0 0 D
G 0 0 D
H 0 0 D
I 0 0 D
J 0 0 D

Total 0 0
Average

per female 0 0

+ Offspring present
D Dead
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Annex 3: Sampling
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List of collected samples from the Daphnia reproduction study

Each sample is marked with two labels. One with the identification of the study, test
substance code (DHI 04-449), nominal concentration, replicate (A or B), test time, file
number, Study Director initials, start date and the technician. The other label identifies
the sample by the number stated in the table below.

Date 25 Aug. 27 Aug. 30 Aug. 3 Sep. 6 Sep. 10 Sep. 13 Sep. 15 Sep.
T= 0 2 5 9 12 16 19 21

Nominal
concentration

[mg/l]

R
ep

lic
at

e

new new old new old new old new old

A 1 2 3 4 5 6 7 8 9
Control

B 67 68 69 70 71 72 73 74 75
A 10 11 12 13 14 15 16 17 18

0.168
B 76 77 78 79 80 81 82 83 84
A 19 20 21 22 23 24 25 26 27

0.336
B 85 86 87 88 89 90 91 92 93
A 28 29 30 31 32 33 34 35 36

0.672
B 94 95 96 97 98 99 100 101 102
A 37 38 39 40 41 42 43 44 45

1.34
B 103 104 105 106 107 108 109 110 111
A 46 47 48 49 50 51 52 53 54

2.69
B 112 113 114 115 116 117 118 119 120
A 55 56 57 58 59 60 61 62 63

5.38
B 121 122 123 124 125 126 127 128 129
A 64 65 66 - - - - - -

10.75
B 130 131 132 - - - - - -

- : no samples taken
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Annex 4: Nominal and corresponding measured
concentrations
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TIME (days) 0 2 5 9 12 16 18.7 19 21 Mean sd.
new new old new old new old new old

Algae [ml] 0 0 0.16 0 1.05 0 1.4 0 3.3
Dilution factor 0.500 0.500 0.499 0.500 0.496 0.500 0.494 0.500 0.486

0 mg/l 0 0 0 0 0 0 0 0 0
0.168 mg/l - Nominal concentration
Measured conc.

[mg/l] 0.051 0.046 0.049 0.048 0.046 0.071 0.060 0.065 0.050

Actual measured
conc. [mg/l] 0.102 0.092 0.098 0.096 0.093 0.142 0.121 0.130 0.103 0.109 0.019

Recovery 60.7 54.8 58.4 57.1 55.3 84.5 72.3 77.4 61.3
% of start 100 90 96 94 91 139 119 127 101

0.336 mg/l - Nominal concentration
Measured conc.

[mg/l] 0.099 0.087 0.108 0.095 0.094 0.141 0.107 0.113 0.092

Actual measured
conc. [mg/l] 0.198 0.174 0.216 0.190 0.190 0.282 0.217 0.226 0.189 0.209 0.034

Recovery 58.9 51.8 64.4 56.5 56.5 83.9 64.5 67.3 56.4
% of start 100 88 109 96 96 142 109 114 96

0.672 mg/l - Nominal concentration
Measured conc.

[mg/l] 0.202 0.191 0.208 0.212 0.19 0.279 0.218 0.224 0.186

Actual measured
conc. [mg/l] 0.404 0.382 0.417 0.424 0.383 0.558 0.441 0.448 0.383 0.427 0.058

Recovery 60.1 56.8 62.0 63.1 57.1 83.0 65.7 66.7 57.0
% of start 100 95 103 105 95 138 109 111 95

1.34 mg/l - Nominal concentration
Measured conc.

[mg/l] 0.35 0.31 0.34 0.43 0.36 0.49 0.41 0.4 0.36

Actual measured
conc. [mg/l] 0.700 0.620 0.681 0.860 0.727 0.980 0.830 0.800 0.741 0.771 0.113

Recovery 52.2 46.3 50.8 64.2 54.2 73.1 61.9 59.7 55.3
% of start 100 89 97 123 104 140 119 114 106

2.69 mg/l - Nominal concentration
Measured conc.

[mg/l] 0.71 0.61 0.71 0.89 0.74 0.99 0.81 0.84 0.73

Actual measured
conc. [mg/l] 1.420 1.220 1.422 1.780 1.493 1.980 1.640 1.680 1.502 1.571 0.233

Recovery 52.8 45.4 52.9 66.2 55.5 73.6 61.0 62.5 55.9
% of start 100 86 100 125 105 139 115 118 106

5.38 mg/l - Nominal concentration
Measured conc.

[mg/l] 1.51 1.22 1.5 1.81 1.52 1.95 1.69 1.56 1.39

Actual measured
conc. [mg/l] 3.020 2.440 3.004 3.620 3.068 3.900 3.421 3.120 2.861 3.161 0.458

Recovery 56.1 45.4 55.8 67.3 57.0 72.5 63.6 58.0 53.2
% of start 100 81 99 120 102 129 113 103 95

10.75 mg/l - Nominal concentration
Measured conc.

[mg/l] 2.72 2.43 2.8

Actual measured
conc. [mg/l] 5.440 4.860 5.608 5.303 0.529

Recovery 50.6 45.2 52.2
% of start 100 89 103
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Annex 5: Measurements of pH and oxygen
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Date/time 25/8 27/8 30/8 1/9 3/9 6/9 8/9 10/9 13/9 15/9

T= 0 2 5 7 9 12 14 16 19 21

Nominal
concentration

[mg/l] T
es

t
so

lu
tio

n

pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%] pH
O2

[%]

New 8.2 98 8.1 98 8.3 98 8.0 98 8.0 98 8.0 >100 8.0 >100 8.0 97 7.8 99
Control

Old 8.0 98 8.3 >100 8.0 >100 7.9 >100 8.1 >100 7.7 82 8.0 98 7.6 73 8.0 >100

New 8.2 97 8.1 97 8.2 98 8.1 98 7.9 98 8.0 >100 8.1 >100 8.0 96 7.8 97
0.168

Old 8.2 100 8.5 >100 8.1 >100 7.8 89 8.3 >100 7.7 83 8.0 89 7.6 51 7.7 84

New 8.3 96 8.1 98 8.2 98 8.1 98 7.9 99 8.1 >100 8.1 98 8.0 93 7.8 99
0.336

Old 8.2 100 8.5 >100 8.1 >100 7.8 82 8.1 >100 7.7 81 8.1 88 7.6 59 7.6 73

New 8.3 96 8.2 98 8.2 98 8.1 98 7.9 99 8.1 >100 8.1 >100 8.0 94 7.8 99
0.672

Old 8.3 100 8.6 >100 8.2 99 7.8 87 8.2 >100 7.7 83 8.2 92 7.5 44 7.5 70

New 8.3 96 8.2 98 8.2 98 8.1 98 7.9 98 8.1 >100 8.1 >100 8.0 94 7.9 100
1.34

Old 8.4 100 8.6 >100 8.2 >100 7.9 86 8.3 >100 7.7 82 8.1 90 7.5 38 7.5 75

New 8.3 96 8.2 99 8.2 98 8.2 98 7.9 98 8.1 >100 8.1 98 8.0 94 7.8 100
2.69

Old 8.4 100 8.7 >100 8.3 >100 7.9 90 8.5 >100 7.7 87 8.1 94 7.5 55 7.8 97

New 8.3 96 8.2 98 8.2 98 8.2 98 7.9 98 8.1 >100 8.1 98 8.0 98 7.8 100
5.38

Old 8.4 100 8.8 >100 8.3 >100 7.9 98 8.5 >100 7.9 85 8.1 92 7.8 95 8.3 >100

New 8.3 96 8.2 99
10.75

Old 8.4 100 8.8 >100
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Annex 6: Chemical analysis
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