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Summary

This report summarizes the results of an independent laboratory assessment of a portable water quality testing kit
called the Aquagenx CBT EC+TC MPN Kit. The evaluation was carried out at KWR Research laboratory, with support
from the WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP) following a
protocol established by WHO. The Aquagenx CBT EC+TC MPN kit successfully passed through Phase 1 testing and
was challenged with different tests in Phase 2 testing:

e One minor false positive was found due to non-target bacteria (Aeromonas), and no false negatives were
found due to competition

e The portable kit results were compared in triplicate against a reference method using five different natural
water matrices, and four different levels of E. coli contamination. Across the four test waters (excluding
sterilized blanks) and five natural water matrices, a total of 60 paired samples were tested.

e When incubated for 20 hours at 35 °C, in 83% of tests, the semi-quantitative risk class matched the
expected value. Matches were lowest for natural water N3 (75%) and for the medium stock (1-10 CFU/100
mL; 60% matching). If used as a presence-absence test, the kit correctly identified the presence or absence
of E. coli in 93% of cases with a threshold of 1 CFU/100 mL. With thresholds of 10 CFU/100 mL or 100
CFU/100 mL the kit matched expected results 93% and 97% of the time, respectively.

e When incubated for 48 hours at 25 °C, in 73% of tests, the semi-quantitative risk class matched the
expected value. Matches were lowest for natural water N4 (50%) and for the medium risk stock (1-10
CFU/100 mL; 47% matching). If used as a presence-absence test, the kit correctly identified the presence
or absence of E. coli in 90% of cases with a threshold of 1 CFU/100 mL. With thresholds of 10 CFU/100 mL
or 100 CFU/100 mL the kit matched expected results 93% and 90% of the time, respectively.
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Executive Summary

The primary concern regarding drinking water quality is that contamination of drinking water could lead to disease.
A large number of pathogens can cause water-borne disease. The majority of these pathogens are fecal in origin, but
it is not practical to test drinking water for all potential pathogens. Instead, measurement of fecal indicators is
preferred. There is widespread agreement that Escherichia coli (E. coli) is the best currently available indicator of
fecal contamination in drinking water.

A large number of test kits are available to quantify the presence of E. coli in water. The objective of this project has
been to test and compare a range of kits against a certified reference method, which was chosen to be the IDEXX
Quantitray 2000 method using Colilert medium. This report summarizes a set of laboratory assessments of different
waters with different compositions and levels of contamination and presents the results of both the CBT EC+TC MPN
Kits and the reference method.

The CBT EC+TC MPN Kits was compared to the reference method using cultivated E. coli in laboratory water with a
phosphate-buffered saline matrix, as well as using wastewater treatment plant effluent diluted in five different
sterilized natural waters (N1-N5). Results were interpreted graphically and through linear regression on both raw
data and log-transformed data (see Table 1 and 2).

Table 1: Overview of the regression analysis of CBT EC+TC MPN Kits experiments at 25°C.

Water Time Number of Maximum Slope Intercept Slope Intercept Spearman’s

matrix (h) samples value (raw) (raw) (log) (log) r
Lab water 20 21 <1 0 0.5 0 -0.30 0

48 18 >400 0.81 1.74 0.91 0.1 0.930

20 15 <1 0.00 0.50 0.00 -0.30 0.00

N1 48 11 >100 1.49 -2.00 0.81 -0.17 0.50

N2 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 13 >100 0.29 7.51 0.96 -0.08 0.95

N3 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 12 >100 0.92 1.85 0.82 0.17 0.72

N4 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 12 >100 0.09 7.69 0.68 0.10 0.90

NS 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 12 >100 2.53 1.4 1.28 0.2 0.96
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Table 2: Overview of the regression analysis of CBT EC+TC MPN Kits experiments at 35°C.

Water Time Number of Maximum Slope Intercept Slope Intercept Spearman’s
matrix (h) samples value (raw) (raw) (log) (log) r

Lab water 20 18 >400 0.96 1.24 0.89 0.21 0.946
48 18 >400 1.16 4.72 0.942 0.3 0.942
N1 20 12 >100 141 -0,27 1,07 -0,04 0,95
48 11 >100 1.36 0.80 1.05 0.01 0.91
20 13 >100 0,29 7,51 0,96 -0,08 0,95
N2 48 13 >100 0,29 7,51 0,96 -0,08 0,95
20 12 >100 0,94 1,36 0,84 0,12 0,74
N3 48 12 >100 0,85 3,77 0,80 0,20 0,70
N4 20 12 >100 1.03 2,00 0,97 0,09 0,90
48 11 >100 1.06 1,93 0,98 0,09 0,87
N5 20 13 >100 0,27 5,80 0,92 0,02 0,92
48 12 >100 1.84 -0,88 1,10 0,02 0,90

The CBT EC+TC MPN Kit was also assessed for false positives by using concentrated stocks of six non-target bacteria
(Aeromonas, Citrobacter, Enterobacter, Klebsiella, Pseudomonas aeruginosa and Serratia); and for false negatives by
using the same non-target bacteria spiked with low levels of E. coli. The CBT EC+TC MPN Kits did not report any false
positive values in the absence of E. coli and was able to detect E. coli in the presence of each of the non-target
bacteria.

Incubation temperature 25°C with an incubation time of 48 hours.

Across the four test waters (excluding sterilized blanks) and five natural water matrices, a total of 60 paired samples
were tested. In 73% of these, the semi-quantitative risk class matched the expected value. Matches were lowest for
natural water N4 (50%) and for the medium risk stock (1-10 CFU/100 mL; 47% matching).

If used as a presence-absence test, the kit correctly identified the presence or absence of E. coli in 90% of cases with
a threshold of 1 CFU/100 mL. With thresholds of 10 CFU/100 mL or 100 CFU/100 mL the kit matched expected results
93% and 90% of the time, respectively.

Incubation temperature 35°C with an incubation time of 20 hours.

Across the four test waters (excluding sterilized blanks) and five natural water matrices, a total of 59 paired samples
were tested. In 83% of these, the semi-quantitative risk class matched the expected value. Matches were lowest for
natural water N3 (75%) and for the high risk stock (11-100 CFU/100 mL; 60% matching).

If used as a presence-absence test, the kit correctly identified the presence or absence of E. coli in 93% of cases
with a threshold of 1 CFU/100 mL. With thresholds of 10 CFU/100 mL or 100 CFU/100 mL the kit matched expected
results 92% and 95% of the time, respectively.
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Abbreviations
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Defined Substrate Technology
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Upper Quantification Limit
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1 Background information

WHO and UNICEF both support national counterparts in monitoring and surveillance of drinking water quality in a
variety of settings. In many countries where WHO and UNICEF work, logistical challenges mean that testing drinking
water quality in laboratories is often not feasible, due to long distances and travel times required to transport
samples. This has led to an interest in portable water quality testing kits, especially for measures of faecal
contamination. Both WHO and UNICEF regularly procure portable water quality testing kits for national counterparts
and share an interest in ensuring that the equipment procured can produce results that are reliable and match within
reasonable margins the results from standard reference methods. In addition, both organizations wish to catalyse
the continuous improvement of existing portable water quality testing products, and the development of innovative
new products which might allow more efficient, accurate, or low-cost testing of drinking water quality in the field.

2 Rapid Water Quality Testing project

UNICEF, in collaboration with WHO, has developed a Rapid Water Quality Testing project to catalyse the continuous
improvement of existing portable water quality testing products, and the development of innovative new products
which might allow more efficient, accurate, or low-cost testing of drinking water quality in the field. The project has
produced a Target Product Profile to describe the desired characteristics of a field test kit, and UNICEF has requested
WHO to provide technical guidance on how to assess the performance of innovative products that result from the
Rapid Water Quality Testing project.

There are a number of standards and methods used for measurement of microbiological quality of water, and many
of the field test kits purport to follow these standards and methods. However, it can be difficult to conduct
assessments with field kits out of a controlled laboratory environment, and some commercially available products,
or innovative products recently developed, may in practice not meet all requirements.

In the absence of a clear procedure for assessing field test kits, the WHO Water, Sanitation and Hygiene team
developed a template protocol for conducting such an assessment in a laboratory setting. This protocol has been
reviewed by an independent technical advisory committee convened by WHO and UNICEF to support the Rapid
Water Quality Testing project. The current protocol is focused on culture-based methods of measuring the faecal
indicator bacterium Escherichia coli (E. coli).

The protocol consists of a first phase screening to determine if the assay under evaluation produces results
comparable to the reference method over a range of E. coli concentrations, under highly controlled conditions.
Assays that have passed Phase 1 assessments can proceed to the Phase of 2 of the assessment, which will examine
the performance of the test under more challenging conditions (competition from non-target bacteria, use of
different natural water matrices and wild E. coli strains, and variable temperature incubation if claimed by the
manufacturer).
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3 Products

3.1 Trial Method: CBT EC+TC MPN Kits

The Aquagenx CBT EC+TC MPN Kit simultaneously detects and quantifies E. coli (EC) and Total Coliform (TC)
bacteria in a 100 mL sample

Principle and Interpretation:

The Aquagenx CBT EC+TC MPN Kit uses a proprietary powder growth medium with a glucose substrate called X-
Gluc. When E. coli metabolize this substrate in Aquagenx’s growth medium, the color of the water turns blue,
indicating the presence of E. coli. The growth medium also contains a fluorogenic galactoside substrate called
MUGal. If total coliforms are present, they metabolize this fluorogenic substrate and the sample fluoresces blue
under a UV light (365 nm). Most Probable Number (MPN) test results are obtained by easy color match using the
Aquagenx color-coded MPN Table. The total coliform group of bacteria includes E. coli, which is a fecal coliform as
well as a thermotolerant coliform. Not all total coliforms are E. coli.

Figure 1 Positive and a blank sample with and without UV reaction.
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3.2 Reference Method: IDEXX Quanti-Tray System

The Colilert Test uses proprietary Defined Substrate Technology (DST) to simultaneously detect coliforms and E. coli.
Two nutrient-indicators, ONPG and MUG, are the major sources of carbon in Colilert and can be metabolized by the
coliform enzyme B-galactosidase and the E. coli enzyme B-glucuronidase, respectively.

Step 1
Add reagent to the sample.

Step 2
Pour into Quanti-Tray/2000 (counts from 1-2,419).

Step 3
Seal in Quanti-Tray Sealer and place in 35°C £ 0.5°C
incubator for 24 hours.

(temperature requirement may be different per
regulatory requirements in other countries)

Step 4

Yellow wells = total coliforms
Yellow/fluorescent wells = E. coli

Count positive wells and refer to MPN table

More information: https://www.idexx.co.uk/en-gb/water/water-products-services/colilert/


https://www.idexx.co.uk/en-gb/water/water-products-services/colilert/
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4 Test protocol and criteria

4.1 Phasel

The first phase aimed to determine if the assay under evaluation produced results comparable to the reference
method. This was done under highly controlled conditions over a range of E. coli concentrations.

A stock solution of a known lab strain of E. coli (ATCC 25922) with a concentration of approximately 1000 viable and
culturable E. coli cells per 100 mL, was prepared (acceptable range: 300 - 3000 cells/100 mL). This was measured and
confirmed using the IDEXX Quantitray method in a background of sterile phosphate buffered saline (pH 7.4 + 0.2).
This stock solution was then serially diluted using two-fold dilution with a sterile phosphate buffered saline, for details
see Table 3. The resulting stock solutions spanned a range of concentrations which were expected to yield positive
results, ranging from zero to above most detection limits, with several critical range stock concentrations in between.

As a blank (A), a sample of stock solution 1 was autoclaved to eliminate any viable and culturable E. coli.

Table 3: Visual representation of the two-fold dilution, accounting for acceptable variance in the starting solution.

Approximate E. coli concentration, cells/100 mL

Stock Lower acceptable limit Target concentration Upper acceptable limit
S1 300 1000 3000
S3 17 250 750
S5 19 64 188
S7 5 16 47
S9 1 4 12
S11 0.3 1 3
Blank 0 0

Two sets of the cultivated E. coli stocks were prepared, one was incubated at 25 °C and the other at 35 °C. Both sets
were evaluated after 20 hours, and again after 48 hours.

The results of the essay under evaluation and the results of the reference method were plotted against each other
using a log transformed linear regression of both datasets. Within a given stock, the triplicate samples from the essay
under evaluation were “paired” with the triplicate analyses made with the reference method during sample
processing (before the incubation period).

Samples below the minimum detection limit were fixed at 50% of the detection limit. Linear regression was made on
the datapoints that were within the quantification range, or below the minimum detection limit, for both assays.

An assay proceeded to the Phase 2 assessment if the Spearman’s rank coefficient was at least 0.90, and if the blanks
did not show positive results. It was originally intended that tests with a regression slope (before log transformation)
significantly different from 1.0 would be excluded from Phase 2 assessment. However, a large number of trial assays
had regression slopes significantly different from unity, so this condition was relaxed.
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4.2 Phase?2

4.2.1 False Positives due to non-target bacteria

Some tests could potentially generate positive results in the absence of E. coli through the growth of non-target
organisms. Cultures of six non-target bacteria (Aeromonas, Citrobacter, Enterobacter, Klebsiella, Pseudomonas
aeruginosa and Serratia) that could potentially cause false positives, were made with a target concentration of
100,000,000 viable and culturable cells/100 mL (acceptable range: 30,000,000 — 300,000,000 cells/100 mL). These
cultures were tested using the trial assay without any addition of E. coli. Any positive results were considered a false
positive. Single tests instead of triplicates were done, and the reference method was not challenged with the non-
target organisms. Samples were incubated at 35 °C and evaluated after 20 and 48 hours

4.2.2 False negative due to competition

The same six cultures of non-target organisms were mixed 1:100 with E. coli Stock 1, resulting in an approximate
concentration of 30 CFU/100 mL E. coli and 30,000 CFU/100 mL of the non-target organism. The resulting stock was
tested using the trial kit. Any negative results were considered to indicate that in the presence of competing bacteria,
E. coli might not be detected by the trial method. Samples were incubated at 35 °C and evaluated after 20 and 48
hours. As for the False Positive experiments, the reference method was not tested and only single tests instead of
triplicates were done.

4.2.3 Natural waters

The water matrix, as well as the strain of E. coli used, may affect the performance of the trial method. To assess this
possibility, five different natural waters were selected. These included at least two surface water (SW) and two
groundwater (GW) sources. Full list of requirements for the natural waters can be found in Table 4.

Table 4: Criteria for the natural waters.

Natural water Source Turbidity pH Alkalinity
N1 GW or SW >10 Any
N2 GW or SW <10 <6.5 At least one of the
N3 GW or SW <10 >8.0 waters should have a
N4 GW or SW Any 6.5-8.0 low <50 mg/L CaCOs
N5 GW or SW Any Any

The natural waters were sterilised and then spiked with effluent from a wastewater treatment plant to reach a
target concentration of 300 E. coli per 100 mL (acceptable range: 100 — 1000 cells/100 mL). Pre-testing of the
effluent was required to determine the concentration in order to properly dilute it into the natural waters. The
stock solutions of effluent in natural water were serially diluted using ten-fold dilutions with the sterilised natural
waters three times. The resulting stock solutions spanned a range of concentrations which would be expected to
yield at least one stock in each of the risk classes listed below in
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Table 5. The blank (A) was made by autoclaving the natural waters.

11
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Table 5: Ten-fold dilution of effluent stock sollution in sterilised waste water, accounting for the acceptable variance in starting solution.

Approximate E. coli concentration, cells/100 mL

Stock Risk class Lower acceptable limit Target concentration Upper acceptable limit
N*S1 Very high 100 300 1000

N*S2 High 10 30 100

N*S3 Medium 1 3 10

N*S4 Low 0.1 0.3 1

N*A Not applicable 0 0 0

All natural water stocks were tested in triplicate with the trial method, using three different sets of equipment per
triplicate: 5 water stocks (N1-5) * 5 dilution stocks (N*S1-A) * 3 replicates using different equipment, for a total of 75
analyses in all (60 stocks and 15 blanks). The same was done for the reference method.

Samples below the minimum detection limit were fixed at 50% of the detection limit. Linear regression was made on
the datapoints that were within the quantification range, or below the detection limit, for both assays. Statistical
tests were made as in Phase 1.

Two sets of natural water stocks were prepared; one was incubated at 25°C and the other at 35°C. Both sets were
evaluated after 20 hours, and again after 48 hours. The reference method was incubated at 35°C and evaluated after
24 hours.
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5 Results

5.1 Phasel

Tests were performed by one technician. The stock dilutions were made the day of testing.

Results were compared to the reference method over a wide range of E. coli concentrations, under highly controlled
conditions. In phase 1, the test was performed in 96 well plates instead of the supplied bags for the MPN.

For the purposes of this assessment only for phase 1, the media was converted into a quantitative Most Probable
Number (MPN) test by mixing 100 mL of the sample with the appropriate amount of growth media and distributing
the inoculated growth media into 96-well plates. The 96 well plates are covered with a plastic sheet so that no
contamination can take place between the wells. After incubation, the number of positive wells was converted to an
MPN value with 95% confidence intervals (see Table 6 — Table 9).

Table 6: Results of the CFU testing using the reference method and trial method over multiple dillutions at 25°C after 20 hours.

Reference method (CFU/100 mL) Trial method (CFU/100 mL)

Stock 1 2 3 1 2 3
S1 816.4 688.7 1046.2 <1.0 <1.0 <1.0
S3 185 185 178.5 <1.0 <1.0 <1.0
S5 48.1 42.2 45 <1.0 <1.0 <1.0
S7 8.5 9.5 7.5 <1.0 <1.0 <1.0
S9 1 3.1 <1.0 <1.0 <1.0 <1.0
S11 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Blank <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Table 7: Results of the CFU testing using the reference method and trial method over multiple dillutions at 25°C after 48 hours.

Reference method (CFU/100 mL) Trial method (CFU/100 mL)

Stock 1 2 3 1 2 3
S1 816.4 688.7 1046.2 > 400 > 400 > 400
S3 185 185 178.5 150 150 150
S5 48.1 42.2 45 43.6 40.5 37.5
S7 8.5 9.5 7.5 15.2 9.5 10.6
S9 1 3.1 <1.0 1.0 1.0 2.0
S11 <1.0 <1.0 <1.0 <1.0 1.0 1.0

Blank <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Table 8: Results of the CFU testing using the reference method and trial method over multiple dillutions at 35-°C after 20 hours.

Reference method (CFU/100 mL) Trial method (CFU/100 mL)

Stock 1 2 3 1 2 3
S1 816.4 688.7 1046.2 > 400 > 400 > 400
S3 185 185 178.5 170 190 170
S5 48.1 42.2 45 43.6 40.5 42.0
S7 8.5 9.5 7.5 15.2 10.6 15.2
S9 1 3.1 <1.0 2.0 2.0 1.0
S11 <1.0 <1.0 <1.0 3.1 1.0 1.0

Blank <1.0 <10 <1.0 <1.0 <1.0 <1.0
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Table 9: Results of the CFU testing using the reference method and trial method over multiple dillutions at 35-°C after 48 hours.

Reference method (CFU/100 mL) Trial method (CFU/100 mL)

Stock 1 2 3 1 2 3
S1 816.4 688.7 1046.2 > 400 > 400 > 400
S3 185 185 178.5 200 240 210
S5 48.1 42.2 45 45.2 55.3 59.0
S7 8.5 9.5 7.5 21.2 39.0 30.4
S9 1 3.1 <1.0 3.1 3.1 1.0
S11 <1.0 <1.0 <1.0 4.1 1.0 1.0

Blank <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cultivated E.coli, Aquagenx CBT-ECTC-MPN
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Incubation temperature: 25°C. Incubation duration: 20 h. 21 paired samples.
Figure 2 Statistical analysis of Phase 1 results after 20 hours at 25°C.

Cultivated E.coli, Aquagenx CBT-ECTC-MPN

Raw data Log transformed data
Slope = 0.81 (0.79, 0.84) Slope = 0.91 (0.8, 1.02)
Intercept =1.74 (0.12, 3.36) Intercept = 0.1 (-0.03, 0.24)
Pearson'sr = 0.998 Pearson'sr = 0.975
Spearman's r = 0.930 Spearman's r = 0.930
250 N
200+ =
= E -
£ g’
= =
=1 -
= E
3 150 5
8 g
=] = 1_ =
(=] =]
¥ o
& 100
£ 3
= E
= £ 09 .
50 > =
0 1
T T T T T T T T T T
0 50 100 150 200 250 -1 0 1 2
Reference method (MPN/100 mL) Reference method (log MPN /100 mL)

Incubation temperature: 25°C. Incubation duration: 48 h. 18 paired samples.

Figure 3 Statistical analysis of Phase 1 results after 48 hours at 25°C.
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Cultivated E.coli, Aquagenx CBT-ECTC-MPN
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Incubation temperature: 35°C. Incubation duration: 20 h. 18 paired samples.

Figure 4 Statistical analysis of Phase 1 results after 20 hours at 35°C.

Cultivated E.coli, Aquagenx CBT-ECTC-MPN
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Incubation temperature: 35°C. Incubation duration: 48 h. 18 paired samples.

Figure 5 Statistical analysis of Phase 1 results after 48 hours at 35°C.

The Pearson's rank coefficient is higher (except for an incubation of 20 hours at a temperature of 25°C) than 0,9 and
meets the criterion. WHO agreed to proceed to Phase 2 assessments with the CBT EC+TC MPN Kits.
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5.2 Phase 2

5.2.1 False positive due to non-target bacteria.

The results of the false positives test can be found in Table 10 and Table 11 below. The full list of numerical results

can be found in Appendix 6.2.1.

Table 10: Results of the false positives test (incubation 25°C)

Non-target bacteria Target bacteria
(100,000,000 CFU/100 mL) (30 CFU/100 mL) Test results
Aeromonas negative
Citrobacter negative
Enterobacter negative
Klebsiella negative
Pseudomonas negative
E. coli * positive

* E. coli has been analysed as a positive control to ensure growth conditions.

Table 11: Results of the false positives test (incubation 35°C)

Non-target bacteria Target bacteria
(100,000,000 CFU/100 mL) (30 CFU/100 mL) Test results
Aeromonas positive
Citrobacter negative
Enterobacter negative
Klebsiella negative
Pseudomonas negative
E. coli * positive

* E. coli has been analysed as a positive control to ensure growth conditions.

5.2.2 False negatives due to competition

The results of the false positives test can be found below in Tabel 12. The full list of numerical results can be found
in Appendix 6.2.2.

Table 12: Results of the false negatives test (for both incubation temperatures the same)

Non-target bacteria Target bacteria

(30,000 CFU/100 mL) (30 CFU/100 mL) Test results
Aeromonas E. coli positive
Citrobacter E. coli positive
Enterobacter E. coli positive
Klebsiella E. coli positive
Pseudomonas E. coli positive

E.

coli positive
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5.2.3

Natural waters

Aquagenx CBT EC+TC MPN Kit
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pH, turbidity, and alkalinity of all natural water samples were tested and matched with the criteria from Table 4. Since

autoclaving the water samples caused changes in the pH and turbidity, some samples were sterilised by filtering them

through 0.22 um filters in order to meet the (see below in Table 13).

Table 13: Selection of the natural water samples and their required and tested specifications.

Waters Sample point coding Matrix  Sterilization Specifications Required  Tested
N1 Supply channel after SW Autoclave pH any 8.4
Bethune polder pumping Turbidity (FTU) >10 89
station Alkalinity (mg/L) any 210
N2 Pumping station GW Filtration pH <6.5 6.2
Archemberg joint raw 0.22 pm Turbidity (FTU) <10 <0.1
groundwater Alkalinity (mg/L) any 18
N3 Surface water intake point SW Autoclave pH >8 8.3
on the Petrusplaat Turbidity (FTU) <10 3.4
Alkalinity (mg/L) any 50
N4 Pumping station Nijmegen GW Filtration pH 6.5-8.0 7.5
joint raw ground water 0.22 um Turbidity (FTU) any <0.1
Alkalinity (mg/L) any 55
N5 Pumping station Vessum GW Filtration pH any 6.6
joint raw ground water 0.22 um Turbidity (FTU) any 5.7
Alkalinity (mg/L) <50 22
5.2.4 Natural waters spiked with effluent.

In Table 14 -Table 17, the results for the measurement of colony forming units using both the reference and the trial

method can be found. This was done for all the natural water sample with different effluent concentrations. A total

of 15 paired samples were analysed for each natural water, for a grand total of 75 paired samples, including 15

blanks. No E. coli was detected in any of the blank samples, using either the trial or reference method.

Table 14: Results in CFU/100 mL of the natural waters spiked with effluent from the wastewater treatment plant for both the reference and
trial method after 20 hours at 25°C.

N1 N2 N3 N4 N5

Stock Replicate Ref Trial Ref Trial Ref Trial Ref Trial Ref Trial
1 344.1 <1 191.8 <1 109.5 <1 410.6 <1 218.7 <1

S1 2 325.5 <1 167 <1 435.2 <1 365.4 <1 178.9 <1
3 410.6 <1 119.8 <1 193.5 <1 547.5 <1 172.5 <1

1 24.6 <1 18.9 <1 22.3 <1 47.1 <1 13.2 <1

S2 2 216 <1 18.7 <1 27.9 <1 399 <1 135 <1
3 21.8 <1 23.1 <1 26.5 <1 47.1 <1 19.5 <1

1 5.2 <1 3.1 <1 2 <1 1 <1 2 <1

S3 2 3.1 <1 3.1 <1 1 <1 5.2 <1 2 <1
3 4.1 <1 3 <1 1 <1 6.3 <1 1 <1

1 <1 <1 <1 <1 1 <1 2 <1 <1 <1

S4 2 <1 <1 <1 <1 2 <1 <1 <1 <1 <1
3 1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

A 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1




KWR 2022.103 | October 2022

Aquagenx CBT EC+TC MPN Kit
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trial method after 48 hours at 25°C.
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N1

N2 N3 N4 N5
Stock Replicate Ref Trial Ref Trial Ref Trial Ref Trial Ref Trial
1 344.1 >100 191.8 >100 109.5 >100 410.6 48.3 218.7 >100
S1 2 3255 >100 167 48.3 435.2 >100 365.4 >100 178.9 >100
3 410.6 >100 119.8 >100 193.5 >100 547.5 48.3 172.5 >100
1 24.6 48.3 18.9 48.3 22.3 13.6 47.1 >100 13.2 48.3
S2 2 21.6 >100 18.7 32.6 27.9 13.6 399 48.3 13.5 48.3
3 21.8 17.1 23.1 32.6 26.5 48.3 47.1 >100 19.5 32.6
1 52 <1 3.1 1.2 2 4.7 1 13.6 2 13.6
S3 2 3.1 <1 3.1 15 1 13.6 5.2 13.6 2 3.4
3 4.1 <1 3 <1 1 3.4 6.3 4.7 1 4.7
1 <1 <1 <1 <1 1 <1 2 <1 <1 <1
S4 2 <1 1.2 <1 <1 2 <1 <1 <1 <1 <1
3 1 <1 <1 <1 <1 1.5 <1 <1 <1 <1
1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
A 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Table 16: Results in CFU/100 mL of the natural waters spiked with effluent from the wastewater treatment plant for both the reference and
trial method after 20 hours at 35°C.

N1 N2 N3 N4 N5
Stock  Replicate Ref Trial Ref Trial Ref Trial Ref Trial Ref Trial
1 344.1 >100 191.8 >100 109.5 >100 410.6 >100 : 218.7 >100
S1 2 325.5 >100 167 48.3 435.2 >100 365.4  >100 178.9 >100
3 410.6 >100 119.8 >100 193.5 >100 547.5 >100 172.5 48.3
1 24.6 32.6 18.9 48.3 22.3 13.6 47.1 48.3 13.2 13.6
S2 2 21.6 13.6 18.7 32,6 27.9 13.6 399 48.3 13.5 13.6
3 21.8 48.3 23.1 32.6 26.5 48.3 47.1 48.3 19.5 48.3
1 5.2 13.6 3.1 1.2 2 1.5 1 13.6 2 9.1
S3 2 3.1 2.6 3.1 15 1 13.6 5.2 13.6 2 <1
3 4.1 1.2 3 <1 1 1.5 6.3 4.7 1 1
1 <1 <1 <1 <1 1 <1 2 <1 <1 <1
S4 2 <1 <1 <1 <1 2 1.2 <1 <1 <1 <1
3 1 <1 <1 <1 <1 1.5 <1 <1 <1 <1
1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
A 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
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Table 17: Results in CFU/100 mL of the natural waters spiked with effluent from the wastewater treatment plant for both the reference and
trial method after 48 hours at 35°C.
N1 N2 N3 N4 N5
Stock Replicate Ref Trial Ref Trial Ref Trial Ref Trial Ref Trial
1 344.1 >100 191.8 >100 109.5 >100 410.6 >100 218.7 >100
S1 2 3255 >100 167 48.3 435.2 >100 365.4 >100 178.9 >100
3 410.6 >100 119.8 >100 193.5 >100 547.5 >100 172.5 >100
1 24.6 48.3 189 48.3 22.3 13.6 47.1 >100 13.2 13.6
S2 2 21.6 >100 18.7 32.6 27.9 13.6 39.9 48.3 135 13.6
3 21.8 13.6 23.1 32.6 26.5 48.3 47.1 48.3 19.5 48.3
1 5.2 13.6 3.1 12 2 15 1 13.6 2 9.1
S3 2 3.1 13.6 3.1 15 1 32.6 5.2 13.6 2 <1
3 4.1 13.6 3 <1 1 3.4 6.3 4.7 1 1
1 <1 <1 <1 <1 1 <1 2 <1 <1 <1
S4 2 <1 <1 <1 <1 2 1.2 <1 <1 <1 <1
3 1 <1 <1 <1 <1 1.5 <1 <1 <1 <1
1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
A 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
5.2.5 Statistical analysis Natural Waters.

Graphical interpretation and overview of results on both raw data and log-transformed data for all five natural

water matrices can be found below in Figure 6 — Figure 25

Trial method (CFU/100 ml)

400

200

[ ]

Intercept = 0.5 (0., 0.)

Matrix N1, Aquagenx CBT-ECTC-MPN

Raw data
Slope =0 (0., 0.)

Pearson's r=0.
Spearman'sr=0.

Trial method (log CFU/100 ml)
T

Log transformed data

Slope =0 (0., 0.)
Intercept =-.3 (0., 0.)
Pearson'sr=0.
Spearman's r=0.

o419

T
200

400
Reference method (MPN/100 mL)

Incubation temperature: 25°C. Incubation duration: 20 h. 15 paired samples.

Figure 6: Statistical analysis Natural Matrix N1 after 20 hours at 25°C.
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2
(log MPN/100 mL)



KWR 2022.103 | October 2022

Aquagenx CBT EC+TC MPN Kit

Matrix N1, Aquagenx CBT-ECTC-MPN

Raw data

Slope = 1.49 (0.93, 2.05)
Intercept =-2.0 (-7.7, 3.64)
Pearson's r = 0.895
Spearman's r = 0.497

300

200

100+

|

Trial method (CFU/100 ml)

T

T
0 100 200
Reference method (MPN/100 mL)

Incubation temperature: 25°C. Incubation duration: 48 h. 11 paired samples.

Figure 7: Statistical analysis Natural Matrix N1 after 48 hours at 25°C.
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Log transformed data

Slope = 0.81 (0.29, 1.33)
Intercept =-.17 (-.53, 0.19)
Pearson's r =0.761
Spearman's r = 0.497
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Figure 8: Statistical analysis Natural Matrix N1 after 20 hours at 35°C.
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Matrix N1, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope = 1.36 (0.66, 2.05) Slope = 1.05 (0.65, 1.46)
Intercept = 0.8 (-6.2, 7.83) Intercept = 0.01 (-0.27, 0.3)
Pearson's r=0.828 Pearson's r = 0.890
Spearman's r = 0.909 Spearman'sr = 0.909
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Incubation temperature: 35°C. Incubation duration: 48 h. 11 paired samples.

Figure 9: Statistical analysis Natural Matrix N1 after 48 hours at 35°C.
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Figure 10: Statistical analysis Natural Matrix N2 after 20 hours at 25°C.
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Matrix N2, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope = 0.29 (0.08, 0.5) Slope = 0.96 (0.71, 1.22)
Intercept = 7.51 (-2.4, 17.5) Intercept =-.08 (-.32, 0.16)
Pearson's r = 0.678 Pearson's r =0.928
Spearman's r = 0.950 Spearman's r = 0.950
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Incubation temperature: 25°C. Incubation duration: 48 h. 13 paired samples.
Figure 11: Statistical analysis Natural Matrix N2 after 48 hours at 25°C.
Matrix N2, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope = 0.29 (0.08, 0.5) Slope =0.96 (0.71, 1.22)
Intercept = 7.51(-2.4, 17.5) Intercept = -0.08 (-0.32, 0.16)
Pearson's r= 0.678 Pearson's r = 0.928
Spearman's r = 0.950 Spearman'sr = 0.950
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Incubation temperature: 35°C. Incubation duration: 20 h. 13 paired samples.

Figure 12: Statistical analysis Natural Matrix N2 after 20 hours at 35°C.
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Matrix N2, Aquagenx CBT-ECTC-MPN

Raw data Log transformed data
Slope = 0.29 (0.08, 0.5) Slope =0.96 (0.71, 1.22)
Intercept = 7.51 (-2.4, 17.5) Intercept = -0.08 (-0.32, 0.16)
Pearson's r= 0.678 Pearson'sr = 0.928
Spearman's r = 0.950 Spearman's r = 0.950
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Incubation temperature: 35°C. Incubation duration: 48 h. 13 paired samples.

Figure 13: Statistical analysis Natural Matrix N2 after 48 hours at 35°C.

Matrix N3, Aquagenx CBT-ECTC-MPN

Raw data Log transformed data
Slope =0 (0., 0.) Slope =0 (0., 0.)
Intercept = 0.5 (0., 0.) Intercept =-.3 (0., 0.)
Pearson'sr=0. Pearson'sr=0.
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Incubation temperature: 25°C. Incubation duration: 20 h. 15 paired samples.

Figure 14: Statistical analysis Natural Matrix N3 after 20 hours at 25°C.
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Trial method (CFU/100 ml)

300 |
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Reference method (MPN/100 mL)

Incubation temperature: 25°C. Incubation duration: 48 h. 12 paired samples.

Figure 15: Statistical analysis Natural Matrix N3 after 48 hours at 25°C.
Matrix N3, Aquagenx CBT-ECTC-MPN
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Raw data
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Figure 16: Statistical analysis Natural Matrix N3 after 20 hours at 35°C.
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Aquagenx CBT EC+TC MPN Kit 24
Matrix N3, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope = 0.92 (0.35, 1.49) Slope = 0.82 (0.36, 1.27)
Intercept = 1.85 (-5.4, 9.20) Intercept = 0.17 (-.17, 0.5)
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3
T 2
8 .
>
S
& 14
3
£
£
£
2 01
=
= l
0 100 200 ' 1 0 1 2 3



KWR 2022.103 | October 2022 Aquagenx CBT EC+TC MPN Kit 25
Matrix N3, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope = 0.85 (0.08, 1.62) Slope =0.8 (0.29, 1.3)
Intercept = 3.77 (-6.1, 13.6) Intercept=0.2 (-0.17, 0.56)
Pearson's r=0.612 Pearson'sr = 0.745
Spearman's r = 0.702 Spearman'sr = 0.702
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Incubation temperature: 35°C. Incubation duration: 48 h. 12 paired samples.
Figure 17: Statistical analysis Natural Matrix N3 after 48 hours at 35°C.
Matrix N4, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope =0 (0., 0.) Slope =0(0.,0.)
Intercept = 0.5 (0., 0.) Intercept =-.3 (0., 0.)
Pearson's r= 0. Pearson'sr =0.
Spearman'sr = 0. Spearman'sr=0.
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Incubation temperature: 25°C. Incubation duration: 20 h. 15 paired samples.

Figure 18: Statistical analysis Natural Matrix N4 after 20 hours at 25°C.
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Matrix N4, Aquagenx CBT-ECTC-MPN

Raw data Log transformed data
Slope = 0.09 (0.04, 0.14) Slope = 0.68 (0.4, 0.96)
Intercept = 7.69 (-1.9, 17.3) Intercept = 0.1 (-.25, 0.45)
Pearson'sr=0.779 Pearson's r = 0.861
Spearman's r = 0.899 Spearman's r = 0.899
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Incubation temperature: 25°C. Incubation duration: 48 h. 12 paired samples.

Figure 19: Statistical analysis Natural Matrix N4 after 48 hours at 25°C.

Matrix N4, Aquagenx CBT-ECTC-MPN

Raw data Log transformed data
Slope = 1.03 (0.86, 1.2) Slope = 0.97 (0.63, 1.31)
Intercept = 2 (-1.7, 5.76) Intercept = 0.09 (-0.22, 0.4)
Pearson'sr = 0.974 Pearson'sr = 0.895
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Incubation temperature: 35°C. Incubation duration: 20 h. 12 paired samples.

Figure 20: Statistical analysis Natural Matrix N4 after 20 hours at 35°C.
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Matrix N4, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope = 1.06 (0.85, 1.27) Slope =0.98 (0.56, 1.39)
Intercept = 1.93 (-2.0, 5.89) Intercept = 0.09 (-0.24, 0.42)
Pearson'sr = 0.966 Pearson'sr = 0.872
Spearman's r= 0.872 Spearman'sr = 0.872
34
300+
= E 2
E g’
Qo
S =
= S
2 200 5
E ] a
o 2 19
- B .
w £
£ k7
£ 100 E
[= £ 04
= -
/
0 -1
T T T T T T T T T
0 100 200 300 -1 0 1 2 3
Reference method (MPN/100 mL) Reference method (log MPN,/100 mL)
Incubation temperature: 35°C. Incubation duration: 48 h. 11 paired samples.
Figure 21: Statistical analysis Natural Matrix N4 after 48 hours at 35°C.
Matrix N5, Aquagenx CBT-ECTC-MPN
Raw data Log transformed data
Slope =0 (0., 0.) Slope =0 (0., 0.)
Intercept = 0.5 (0., 0.) Intercept =-.3 (0., 0.)
Pearson's r=0. Pearson's r=0.
Spearman’s r = 0. Spearman's r=0.
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Incubation temperature: 25°C. Incubation duration: 20 h. 15 paired samples.

Figure 22: Statistical analysis Natural Matrix N5 after 20 hours at 25°C.
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Matrix N5, Aquagenx CBT-ECTC-MPN

Raw data

Slope = 2.53 (1.66, 3.4)
Intercept = 1.4 (-5.4, 8.26)
Pearson's r = 0.898
Spearman's r = 0.960

Log transformed data
Slope = 1.28 (1, 1.57)
Intercept = 0.2 (0.02, 0.38)
Pearson's r = 0.954
Spearman's r = 0.960
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Figure 23: Statistical analysis Natural Matrix N5 after 48 hours at 25°C.
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Matrix N5, Aquagenx CBT-ECTC-MPN

Raw data

Slope = 0.27 (0.11, 0.44)
Intercept =5.8 (-2.2, 13.8)
Pearson's r=0.735
Spearman's r = 0.924

Log transformed data

Slope =0.92 (0.67, 1.17)
Intercept = 0.02 (-0.2, 0.24)
Pearson's r = 0.924
Spearman's r = 0.924
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Figure 24: Statistical analysis Natural Matrix N5 after 20 hours at 35°C.

Reference method (log MPN,/100 mL)
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Matrix N5, Aquagenx CBT-ECTC-MPN

Raw data

Slope = 1.84 (1.19, 2.49)
Intercept =-0.88 (-6.0, 4.24)
Pearson's r= 0.894
Spearman's r = 0.902

Log transformed data

Slope = 1.1 (0.79, 1.42)
Intercept = 0.02 (-0.18, 0.22)
Pearson'sr = 0.927
Spearman's r = 0,902
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Incubation temperature: 35°C. Incubation duration: 48 h. 12 paired samples.

Figure 25: Statistical analysis Natural Matrix N5 after 48 hours at 35°C.
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Interpretation and overview of results through linear regression on both raw data and log-transformed data is

summarised below in Table 18 and Table 19.

Table 18: Overview of the regression analysis of the experiments at 25°C.
Water Time Number of Maximum Slope Intercept Slope Intercept Spearman’s

matrix (h) samples value (raw) (raw) (log) (log) r
Lab water 20 21 <1 0 0.5 0 -0.30 0

48 18 >400 0.81 1.74 0.91 0.1 0.930

N1 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 11 >100 1.49 -2.00 0.81 -0.17 0.50

N2 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 13 >100 0.29 7.51 0.96 -0.08 0.95

N3 20 15 <1 0.00 0.50 0.00 -0.30 0.00

48 12 >100 0.92 1.85 0.82 0.17 0.72

20 15 <1 0.00 0.50 0.00 -0.30 0.00

N 48 12 >100 0.09 7.69 0.68 0.10 0.90

20 15 <1 0.00 0.50 0.00 -0.30 0.00

N> 48 12 >100 2.53 1.4 1.28 0.2 0.96
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Table 19: Overview of the regression analysis of the experiments at 35°C.
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Water Time Number of Maximum Slope Intercept Slope Intercept Spearman’s
matrix (h) samples value (raw) (raw) (log) (log) r
20 18 >400 0.96 1.24 0.89 0.21 0.946
Lab water
48 18 >400 1.16 4.72 0.942 0.3 0.942
20 12 >100 141 -0,27 1,07 -0,04 0,95
N1 48 11 >100 1.36 0.80 1.05 0.01 0.91
N2 20 13 >100 0,29 7,51 0,96 -0,08 0,95
48 13 >100 0,29 7,51 0,96 -0,08 0,95
20 12 >100 0,94 1,36 0,84 0,12 0,74
N3 48 12 >100 0,85 3,77 0,80 0,20 0,70
N4 20 12 >100 1.03 2,00 0,97 0,09 0,90
48 11 >100 1.06 1,93 0,98 0,09 0,87
20 13 >100 0,27 5,80 0,92 0,02 0,92
N> 48 12 >100 1.84 -0,88 1,10 0,02 0,90

The trial method was also assessed using the semi-quantitative risk classes defined in
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Table 5. An analysis was considered to correctly match the risk class if stock 1 yielded a result above 100 CFU/100
mL, if stock 2 yielded a result of at least 11 and no more than 100 CFU/100 mL, if stock 3 yielded a result of at least
1 and no more than 10 CFU/100 mL, and if stock 4 had either no detectable E. coli or a maximum of 1 CFU/100 mL.
Detailed tables for each natural water matrix are shown in Table 20 -Table 23 below presents a summary, showing
the overall view of analyses gave the correct risk class.

Table 20: Results matching expected risk class after 20 hours at 25°C. (% results in risk class)

Water Matrix

Test Water Risk Class N1 N2 N3 N4 N5 Average
>100 CFU/100 mL
S1 o 0% 0% 0% 0% 0% 0%
(very high risk)
11-100 CFU/100 mL
S2 . 0% 0% 0% 0% 0% 0%
(high risk)
1-10 CFU/100 mL
S3 ) . 0% 0% 0% 0% 0% 0%
(medium risk)
<=1 CFU/100 mL*
S4 ) 100% 100% 100% 100% 100% 100%
(low risk)
Average n/a 25% 25% 25% 25% 25% 25%

Table 21: Results matching expected risk class after 48 hours at 25°C. (% results in risk class)
Water Matrix
Test Water Risk Class N1 N2 N3 N4 N5 Average

>100 CFU/100 mL
S1 L 100% 67% 100% 33% 100% 80%
(very high risk)
11-100 CFU/100 mL
S2 . 67% 100% 100% 33% 100% 80%
(high risk)
1-10 CFU/100 mL
S3 ) ) 0% 67% 67% 33% 67% 47%
(medium risk)

<=1 CFU/100 mL*
S4 ) 67% 100% 67% 100% 100% 87%
(low risk)

Average n/a 58% 83% 83% 50% 92% 73%
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Table 22: Results matching expected risk class after 20 hours at 35°C. (% results in risk class)
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Water Matrix

Test Water Risk Class N1 N2 N3 N4 N5 Average
>100 CFU/100 mL
S1 ( high risk) 100% 67% 100% 100% 67% 87%
very
11-100 CFU/100 mL
. . (] (o (] (o (o ()
S2 (high risk) 100% 100% 100% 100% 100% 100%
igh ris
1-10 CFU/100 mL
. . o o (o] (o] (0] (]
S3 (med ) 67% 67% 67% 33% 67% 60%
meaium ris
<=1 CFU/100 mL*
sS4 ( isk) 100% 100% 33% 100% 100% 87%
OW riIs
Average n/a 92% 83% 75% 83% 83% 83%
Table 23: Results matching expected risk class after 48 hours at 35°C. (% results in risk class)
Water Matrix
Test Water Risk Class N1 N2 N3 N4 N5 Average
>100 CFU/100 mL
. . o (] (¢] (o] (]
S1 ( high risk) 100% 67% 100% 100% 100% 93%
very high ris
11-100 CFU/100 mL
. . o o (o] (o] (0]
S2 (high risk) 67% 100% 100% 67% 100% 87%
igh ris
1-10 CFU/100 mL
S3 (medium risk) 33% 67% 67% 33% 67% 53%
<=1 CFU/100 mL*
S4 ( isk) 100% 100% 33% 100% 100% 87%
OW riIs
Average n/a 75% 83% 75% 75% 92% 80%

Finally, the utility of the test to produce dichotomous presence/absence results was assessed at different

thresholds.

Incubation temperature 25°C with an incubation time of 48 hours the threshold of 1 CFU/100 mL, 87% of tests
were correctly classified. With thresholds of 10 and 100 CFU/100mL, the proportion of tests correctly classified
were 47% and 80%, respectively.
Incubation temperature 35°C with an incubation time of 20 hours the threshold of 1 CFU/100 mL, 87% of tests
were correctly classified. With thresholds of 10 and 100 CFU/100mL, the proportion of tests correctly classified
were 60% and 100%, respectively.(see Table 24 - Table 27).

Table 24: Summary of presence/absence results after 20 hours at 25°C.

Water matrix

Presence/absence cut-off

1 CFU/100 mL

10 CFU/100 mL

100 CFU/100 mL

N1 25% 50% 75%
N2 25% 50% 75%
N3 25% 50% 75%
N4 25% 50% 75%
N5 25% 50% 75%
All 25% 50% 75%
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Table 25: Summary of presence/absence results after 48 hours at 25°C.
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Water matrix

Presence/absence cut-off

1 CFU/100 mL

10 CFU/100 mL

100 CFU/100 mL

N1 67% 100% 92%
N2 92% 100% 92%
N3 92% 92% 100%
N4 100% 83% 67%
N5 100% 92% 100%
All 90% 93% 90%

Table 26: Summary of presence/absence results after 20 hours at 35°C.

Water matrix

Presence/absence cut-off

1 CFU/100 mL

10 CFU/100 mL

100 CFU/100 mL

N1 100% 92% 100%
N2 92% 100% 92%
N3 83% 92% 100%
N4 100% 83% 100%
N5 92% 100% 92%
All 93% 93% 97%

Table 27: Summary of presence/absence results after 48 hours at 35°C.

Water matrix

Presence/absence cut-off

1 CFU/100 mL

10 CFU/100 mL

100 CFU/100 mL

N1 100% 83% 92%
N2 92% 100% 92%
N3 83% 92% 100%
N4 100% 83% 92%
N5 92% 100% 100%
All 93% 92% 95%
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5.3 Qualitative results
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Lastly, a qualitative assessment of the CBT EC+TC MPN KITS test kits was made with reference to categories ranging

from the ease of use to the safety of the user and environment. Summary of these results can be found below in

Table 28.
Table 28: Scoring of the user friendliness of the CBT EC+TC MPN Kits test kits.
Subjects Assessment Explanation
In phase 1, the use of the clip to separate the
User manual Clear )
compartments was not obvious
Execution test Easy
Interpretation results Easy
Sample is transferred from one plastic bag to
Contamination risk to: Sample Medium another plastic MPN bag. This could potentially
User Medium cause contamination to the sample and the user.
Some MPN bags were leaking
D|sF)ose of maten.als with ) Note: Is this disposal procedure sufficient to kill all
a high concentration Is described

of E. coli

the E.coli at high concentrations?
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6 Appendix

6.1 Risk class matching

Table 29: Risk class matching expected risk class, Natural Matrix N1 after 20 hours at 25°C.

Aquagenx CBT EC+TC MPN Kit
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Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
00 C 00 <1 -3 0% 0%
1 FU/1 L
s1 >( hL_J/h _ kr;' <1 3 0%
very high ris
yhie <1 -3 0%
11-100 CFU/100 mL < N 0% 0%
52 -100 CFU/100m <1 2 0%
(high risk)
<1 -2 0%
<1 -1 0% 0%
1-10 CFU/100 mL
s3 U/100m <1 1 0%
(medium risk)
<1 -1 0%
<1 100% 100%
<=1 CFU/100 mL
S4 ] <1 100%
(low risk)
<1 100%

Average 1.50 25%
Presence/Absence (1 CFU cut-off) 25%
Presence/Absence (10 CFU cut-off) 50%
Presence/Absence (100 CFU cut-off) 75%

Table 30: Risk class matching expected risk class, Natural Matrix N1 after 48 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
100 CFU/100 >100 0 100% 100%
> FU L
s1 J/100 m >100 0 100%
(very high risk)
>100 0 100%
48,3 0 100% 67%
11-1 1 L
52 00 CFU/100 m >100 1 0%
(high risk)
17,1 0 100%
1-10 CFU/100 < ! 0% 0%
- FU L
s3 U/100 m <1 1 0%
(medium risk)
<1 -1 0%
<1 0 100% 67%
<=1 CFU/100 mL
sS4 ] 1,2 0%
(low risk)
<1 100%
Average 0.42 58%
Presence/Absence (1 CFU cut-off) 67%
Presence/Absence (10 CFU cut-off) 100%

Presence/Absence (100 CFU cut-off)

92%
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Table 31: Risk class matching expected risk class, Natural Matrix N1 after 20 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 100%
>100 CFU/100 mL
s1 J/100 m >100 0 100%
(very high risk)
>100 0 100%
00C 00 32,6 0 100% 100%
11-1 FU/100 mL
S2 . / 13,6 0 100%
(high risk)
48,3 0 100%
13,6 1 0% 67%
1-10 CFU/100 mL
S3 . / . 2,6 0 100%
(medium risk)
1,2 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 0.08 92%
Presence/Absence (1 CFU cut-off) 100%
Presence/Absence (10 CFU cut-off) 92%
Presence/Absence (100 CFU cut-off) 100%

Table 32: Risk class matching expected risk class, Natural Matrix N1 after 48 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 100%
>100 CFU/100 mL
s1 J/100m >100 0 100%
(very high risk)
>100 0 100%
11-100 CFU/100 mL 183 ° 100% o7%
52 ~100 CFU/100 m >100 1 0%
(high risk)
13,6 0 100%
1,2 0 100% 33%
1-1 1 L
s3 0 CFU/100 m 13,6 1 0%
(medium risk)
13,6 1 0%
<1 0 100% 100%
<=1 CFU/100 mL
sS4 . <1 0 100%
(low risk)
<1 0 100%
Average 0.2 75%
Presence/Absence (1 CFU cut-off) 100%
Presence/Absence (10 CFU cut-off) 83%

Presence/Absence (100 CFU cut-off)

92%
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Table 33: Risk class matching expected risk class, Natural Matrix N2 after 20 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
<1 -3 0% 0%
>100 CFU/100 mL
S1 ( high risk) <1 -3 0%
very high ris
yhie <1 -3 0%
00C 00 <1 -2 0% 0%
11-1 FU/1 L
52 CFU/100m <1 2 0%
(high risk)
<1 -2 0%
1-10 CFU/100 mL < ! 0% 0%
s3 10 CFU/100 m <1 1 0%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 1.50 25%
Presence/Absence (1 CFU cut-off) 25%
Presence/Absence (10 CFU cut-off) 50%
Presence/Absence (100 CFU cut-off) 75%

Table 34: Risk class matching expected risk class, Natural Matrix N2 after 48 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 67%
>100 CFU/100 mL
s1 //100m 48,3 1 0%
(very high risk)
>100 0 100%
11-100 CFU/100 mL. 48,3 0 100% 100%
- F
52 CFU/100m 32,6 0 100%
(high risk)
32,6 0 100%
1,2 0 100% 67%
1-10 CFU/100 mL
s3 U/100m 1,5 0 100%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%
Average 0.17 83%
Presence/Absence (1 CFU cut-off) 92%
Presence/Absence (10 CFU cut-off) 100%

Presence/Absence (100 CFU cut-off) 92%
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Table 35: Risk class matching expected risk class, Natural Matrix N2 after 20 hours at 35°C.

Aquagenx CBT EC+TC MPN Kit

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 67%
>100 CFU/100 mL
s1 /100 m 48,3 1 0%
(very high risk)
>100 0 100%
00C 00 48,3 0 100% 100%
11-1 FU/100 mL
S2 . / 32,6 0 100%
(high risk)
32,6 0 100%
1,2 0 100% 67%
1-10 CFU/100 mL
S3 . / . 1,5 0 100%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 100%
(low risk)
<1 100%

Average 0.17 83%
Presence/Absence (1 CFU cut-off) 92%
Presence/Absence (10 CFU cut-off) 100%
Presence/Absence (100 CFU cut-off) 92%

Table 36: Risk class matching expected risk class, Natural Matrix N2 after 48 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 67%
>100 CFU/100 mL
s1 J/100m 48,3 1 0%
(very high risk)
>100 0 100%
11-100 CFU/100 mL. 48,3 0 100% 100%
- F
52 CFU/100m 32,6 0 100%
(high risk)
32,6 0 100%
1,2 0 100% 67%
1-10 CFU/100 mL
s3 U/100m 15 0 100%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 100%
(low risk)
<1 100%
Average 0.17 83%
Presence/Absence (1 CFU cut-off) 92%
Presence/Absence (10 CFU cut-off) 100%

Presence/Absence (100 CFU cut-off)

92%
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Table 37: Risk class matching expected risk class, Natural Matrix N3 after 20 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
<1 -3 0% 0%
>100 CFU/100 mL
s1 wery i / iy Ig’ <1 3 0%
very high ris
yhie <1 -3 0%
00C 00 <1 -2 0% 0%
11-1 FU/1 L
52 CFU/100m <1 2 0%
(high risk)
<1 -2 0%
<1 -1 0% 0%
1-10 CFU/100 mL
s3 /100 m <1 1 0%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 1.50 25%
Presence/Absence (1 CFU cut-off) 25%
Presence/Absence (10 CFU cut-off) 50%
Presence/Absence (100 CFU cut-off) 75%

Table 38: Risk class matching expected risk class, Natural Matrix N3 after 48 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 100%
>100 CFU/100 mL
s1 J/100m >100 0 100%
(very high risk)
>100 0 100%
11-100 CFU/100 mL. 13,6 0 100% 100%
- F
) CFU/100m 13,6 0 100%
(high risk)
48,3 0 100%
4,7 0 100% 67%
1-1 1 L
s3 0 CFU/100 m 13,6 1 0%
(medium risk)
3,4 0 100%
<1 0 100% 67%
<=1 CFU/100 mL
sS4 . <1 0 100%
(low risk)
1.5 1 0%
Average 0.17 83%
Presence/Absence (1 CFU cut-off) 92%
Presence/Absence (10 CFU cut-off) 92%

Presence/Absence (100 CFU cut-off) 92%
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Table 39: Risk class matching expected risk class, Natural Matrix N3 after 20 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
> 100 0 100% 100%
>100 CFU/100 mL
s1 J/100 m >100 0 100%
(very high risk)
> 100 0 100%
00C 00 13,6 0 100% 100%
11-1 FU/100 mL
S2 . / 13,6 0 100%
(high risk)
48,3 0 100%
1,5 0 100% 67%
1-10 CFU/1 L
s3 0 CFU/100 m 13,6 1 0%
(medium risk)
1,5 0 100%
<1 0 100% 33%
<=1 CFU/100 mL
S4 . 1,2 1 0%
(low risk)
1,5 1 0%

Average 0.25 75%
Presence/Absence (1 CFU cut-off) 83%
Presence/Absence (10 CFU cut-off) 929%
Presence/Absence (100 CFU cut-off) ?

100%

Table 40: Risk class matching expected risk class, Natural Matrix N3 after 48 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
> 100 0 100% 100%
>100 CFU/100 mL
s1 J/100m > 100 0 100%
(very high risk)
> 100 0 100%
11-100 CFU/100 mL. 13,6 0 100% 100%
- F
52 CFU/100m 13,6 0 100%
(high risk)
48,3 0 100%
1,5 0 100% 67%
1-10 CFU/1 L
s3 U/100 m 32,6 1 0%
(medium risk)
3,4 0 100%
<1 0 100% 33%
<=1 CFU/100 mL
sS4 ) 1,2 1 0%
(low risk)
1,5 1 0%
Average 0.25 75%
Presence/Absence (1 CFU cut-off) 83%
Presence/Absence (10 CFU cut-off) 92%

Presence/Absence (100 CFU cut-off) 100%
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Table 41: Risk class matching expected risk class, Natural Matrix N4 after 20 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
<1 -3 0% 0%
>100 CFU/100 mL
s1 wery i / iy Ig’ <1 3 0%
very high ris
yhie <1 -3 0%
00C 00 <1 -2 0% 0%
11-1 FU/1 L
52 CFU/100m <1 2 0%
(high risk)
<1 -2 0%
<1 -1 0% 0%
1-10 CFU/100 mL
s3 /100 m <1 1 0%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 1.50 25%
Presence/Absence (1 CFU cut-off) 25%
Presence/Absence (10 CFU cut-off) 50%
Presence/Absence (100 CFU cut-off) 75%

Table 42: Risk class matching expected risk class, Natural Matrix N4 after 48 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
48,3 -1 0% 33%
>100 CFU/100 mL
s1 J/100m > 100 0 100%
(very high risk)
48,3 -1 0%
11-100 CFU/100 mL > 100 ! 0% 33%
- F
) CFU/100m 48,3 0 100%
(high risk)
> 100 1 0%
13,6 1 0% 33%
1-1 1 L
s3 0 CFU/100 m 13,6 1 0%
(medium risk)
4,7 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
sS4 . <1 0 100%
(low risk)
<1 0 100%
Average 0.50 50%
Presence/Absence (1 CFU cut-off) 100%
Presence/Absence (10 CFU cut-off) 83%

Presence/Absence (100 CFU cut-off) 67%
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Table 43: Risk class matching expected risk class, Natural Matrix N4 after 20 hours at 35°C.
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Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
> 100 0 100% 100%
>100 CFU/100 mL
s1 J/100 m > 100 0 100%
(very high risk)
> 100 0 100%
00C 00 48,3 0 100% 100%
11-1 FU/100 mL
S2 . / 48,3 0 100%
(high risk)
48,3 0 100%
13,6 1 0% 33%
1-10 CFU/1 L
s3 0 CFU/100 m 13,6 1 0%
(medium risk)
4,7 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 0.1 83%
Presence/Absence (1 CFU cut-off) 100%
Presence/Absence (10 CFU cut-off) 83%
Presence/Absence (100 CFU cut-off) 100%

Table 44: Risk class matching expected risk class, Natural Matrix N4 after 48 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
> 100 0 100% 100%
>100 CFU/100 mL
s1 J/100m > 100 0 100%
(very high risk)
> 100 0 100%
11-100 CFU/100 mL > 100 ! 0% o7%
- F
) CFU/100m 48,3 0 100%
(high risk)
48,3 0 100%
13,6 1 0% 33%
1-1 1 L
s3 0 CFU/100 m 13,6 1 0%
(medium risk)
4,7 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
sS4 . <1 0 100%
(low risk)
<1 0 100%
Average 0.25 75%
Presence/Absence (1 CFU cut-off) 100%
Presence/Absence (10 CFU cut-off) 83%

Presence/Absence (100 CFU cut-off)

92%
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Table 45: Risk class matching expected risk class, Natural Matrix N5 after 20 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
<1 -3 0% 0%
>100 CFU/100 mL
s1 wery i / iy Ig’ <1 3 0%
very high ris
yhie <1 -3 0%
00C 00 <1 -2 0% 0%
11-1 FU/1 L
52 CFU/100m <1 2 0%
(high risk)
<1 -2 0%
<1 -1 0% 0%
1-10 CFU/100 mL
S3 . / . <1 -1 0%
(medium risk)
<1 -1 0%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 1.50 25%
Presence/Absence (1 CFU cut-off) 25%
Presence/Absence (10 CFU cut-off) 50%
Presence/Absence (100 CFU cut-off) 75%

Table 46: Risk class matching expected risk class, Natural Matrix N5 after 48 hours at 25°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
>100 0 100% 100%
>100 CFU/100 mL
s1 J/100m >100 0 100%
(very high risk)
>100 0 100%
11-100 CFU/100 mL. 48,3 0 100% 100%
- F
) CFU/100m 48,3 0 100%
(high risk)
32,6 0 100%
13,6 1 0% 67%
1-10 CFU/100 mL
s3 U/100 m 34 0 100%
(medium risk)
4,7 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
sS4 . <1 0 100%
(low risk)
<1 0 100%
Average 0.08 %
Presence/Absence (1 CFU cut-off) 100%
Presence/Absence (10 CFU cut-off) 92%

Presence/Absence (100 CFU cut-off)

100%
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Table 47: Risk class matching expected risk class, Natural Matrix N5 after 20 hours at 35°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
> 100 0 100% 67%
>100 CFU/100 mL
s1 J/100 m > 100 0 100%
(very high risk)
48,3 -1 0%
00C 00 13,6 0 100% 100%
11-1 FU/100 mL
S2 . / 13,6 0 100%
(high risk)
48,3 0 100%
9,1 0 100% 67%
1-10 CFU/100 mL
s3 /100 m <1 1 0%
(medium risk)
1 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
S4 . <1 0 100%
(low risk)
<1 0 100%

Average 0.17 83%
Presence/Absence (1 CFU cut-off) 92%
Presence/Absence (10 CFU cut-off) 100%
Presence/Absence (100 CFU cut-off) 92%

Table 48: Risk class matching expected risk class, Natural Matrix N5 after 48 hours at 35-37°C.

Risk class Correct risk class
Test water Risk class CFU/100 mL difference Single test Triplicates
> 100 0 100% 100%
>100 CFU/100 mL
s1 J/100m > 100 0 100%
(very high risk)
>100 0 100%
11-100 CFU/100 mL 13,6 0 100% 100%
- F
52 CFU/100m 13,6 0 100%
(high risk)
48,3 0 100%
9,1 0 100% 67%

1-10 CFU/100 mL
s3 U/100m <1 1 0%
(medium risk)

1 0 100%
<1 0 100% 100%
<=1 CFU/100 mL
sS4 . <1 0 100%
(low risk)

<1 0 100%
Average 0.08 92%
Presence/Absence (1 CFU cut-off) 92%
Presence/Absence (10 CFU cut-off) 100%

Presence/Absence (100 CFU cut-off) 100%
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6.2 Traffic light assessment scheme.

In order to assist with the interpretation of the Phase 2 results, the following ‘traffic light” assessment scheme is
used, in which results are considered to be ‘green’ if the results meet the statements listed in the kit’s manual,
‘vellow’ if there is some disparity between results and the expected results, or there is a potential risk of infection
to the user, and ‘red’ if the results deviate significantly from the expected results. The detailed assessment scheme
is described below.

Results do not meet the guidelines listed in the kit's manual.

False positives:

Two or more tests are positive

False negatives:

Two or more tests are negative

Incubation temperature:

A score is given to each temperature and the score deviates by a factor of more than 2.

Natural waters:

The results match the expected risk class less than 50% of the time in at least one natural water
matrices, or less than 80% of the time in at least three natural water matrices

Disparity between results and the kit's guidelines compared to the potential risk to the user.

False positives:

If only one test is positive. Risk of infection to the user is minimal.

False negatives:

One test is negative

Incubation temperature:

A score is given to each temperature. If the score does not deviate by a factor of more than 2,
the results stay in the same risk class.

Natural waters:

The results match the expected risk class at least 50% of the time in all five natural water
matrices, and at least 80% of the time in at least three natural water matrices.

Results meet the guidelines listed in the kit's manual.

False positives:

None of the tests are positive.

False negative:

All the tests are positive.

Incubation temperature:

Incubation results matches the temperature range in the kit’s manual.

Natural waters:

The results match the expected risk class at least 80% of the time in all five natural water
matrices, and at least 90% of the time in at least three natural water matrices.
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6.2.1 False positive due to non-target bacteria.
Table 49: Results of the false positives test at 25°C.
Non-target bacteria Quantitative test results (CFU/100 mL)
(1*108 CFU/100 mL) 16-24h 48h
Aeromonas - -

Citrobacter - -
Enterobacter - -
Klebsiella - -
Pseudomonas - -

E. coli * >100 >100

* E. coli has been analysed as a positive control to ensure growth conditions.

Table 50: Results of the false positives test at 35°C.

Non-target bacteria Quantitative test results (CFU/100 mL)
(1*108 CFU/100 mL) 16-24h 48h
Aeromonas 1.5 1.5

Citrobacter - -

Enterobacter - -

Klebsiella - -

Pseudomonas - -
E. coli * >100 >100

* E. coli has been analysed as a positive control to ensure growth conditions.

6.2.2 False negatives due to competition
Table 51: Results of the false negatives test at 25°C.
Non-target bacteria Target bacteria Quantitative test results (CFU/100 mL)
(30,000 CFU/100 mL) (30 CFU/100 mL) 24h 48h
Aeromonas E. coli 0 9.6
Citrobacter E. coli 0 2.6
Enterobacter E. coli 0 48.3
Klebsiella E. coli 0 13.6
Pseudomonas E. coli 0 48.3
E. coli 0 13.6

Table 52: Results of the false negatives test at 35-37°C.

Non-target bacteria Target bacteria Quantitative test results (CFU/100 mL)
(30,000 CFU/100 mL) (30 CFU/100 mL) 24h 48h
Aeromonas E. coli 32.6 32.6
Citrobacter E. coli 2.6 2.6
Enterobacter E. coli 13.6 13.6
Klebsiella E. coli 2.6 2.6
Pseudomonas E. coli 48.3 48.3

E. coli 13.6 13.6

:
2
:
:
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6.2.3 Natural waters
Table 53: Results matching expected risk class, by water matrix after 20 hours at 25°C.
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Water Matrix

Test Water N1 N2 N3 N4 N5
s1 0% 0% 0% 0% 0%
s2 0% 0% 0% 0% 0%
s3 0% 0% 0% 0% 0%
s4 100% 100% 100% 100% 100%
Average 25% 25% 25% 25% 25%
Grand Average 25%
Table 54: Results matching expected risk class, by water matrix after 48 hours at 25°C.
Water Matrix
Test Water N1 N2 N3 N4 N5
S1 100% 67% 100% 33% 100%
S2 67% 100% 100% 33% 100%
S3 0% 67% 67% 33% 67%
S4 67% 100% 67% 100% 100%
Average 58% 83% 83% 50% 92%
Grand Average 73%
Table 55: Results matching expected risk class, by water matrix 20 hours at 35°C.
Water Matrix
Test Water N1 N2 N3 N4 N5
S1 100% 67% 100% 100% 67%
S2 100% 100% 100% 100% 100%
S3 67% 67% 67% 33% 67%
S4 100% 100% 33% 100% 100%
Average 92% 83% 75% 83% 83%
Grand Average 83%
Table 56: Results matching expected risk class, by water matrix 48 hours at 35°C.
Water Matrix
Test Water N1 N2 N3 N4 N5
S1 100% 67% 100% 100% 100%
S2 67% 100% 100% 67% 100%
S3 33% 67% 67% 33% 67%
S4 100% 100% 33% 100% 100%
Average 75% 83% 75% 75% 92%

Grand Average 83%
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6.2.4 Manual

Aquagenx® CBT EC+TC (Compartment Bag Test)
Most Probable Number (MPN) Kit
s Instructions for Use: Drinking Water

Overview

The Aquagenx CET EC+TC MPN Ki simumanecusly detects and quantiies £ coll (EC) ang Total Colform (TC) bacteria
Ina 100 ol sample. It uses a proprgtary powder growth medium with & gluccse substrate caled X-Gluc. When £ co0
metabolize this Subeane i AQUageny's growth medum, the cokor of e water turns Blue, Indicating the presence of

£ col The growth mesium aso comaing a Nuorogenic galacteside substrate called MUG AL If 1083l colforms are present.
they metabolize his fuomngenic subsate and the sample fucresces blue under a UV ight (365 nm). Mast Probabie
Number (MPN) test results are cbiained by mmMumnwmmm‘rﬁu The 1o0al
colfiorm group of bacteria includes £ coll, 5 a fecal coliform a3 well as a thaemotolerant colform. Not &l totad
collforms are E. col

Instructions for testing sarface and Wasto wabrs: MIDS Daww Saugens comdiulons chtac)
How-10-use videos and product documents | LTS WA Souas00s (o Cod el Goiumeriion’
Shelf Life of Growth Medium

Aguagenx EC+TC powder growth medum is stabie up 10 two-yoars alber dase of manufacture at 25° Cebliius. Expration
dane and kot rumbar ane prnted on the medum packet.

Storage of Growth Medium
Recommended storage mperatuns is 10-26" Celsius. Growth medum can be stosed in a refigessce. Cold chain for
wusc.rc growth medium i not required.

Summary of Test Procedures for CBT EC+TC MPN Kt

Colect 100 ol gl A Jow it g et Ponr Lerghe wm Dwwrert tey L R e
., O MO Pk oo
m Fw -x—.—r‘r
: ™
' T
-é J s A =
oten 48 hon Bomw B bl snain b ot | Seonn 10 bt ppnndiy cmdint W gt i Darrat wran st s
g o avawwert 2
[
——ve— -« ’
T e P— .
4 '3 ey ﬂ':-
] 4 -
-5

How to Interpret Color-Change Test Results

[Hua®ram Cven
h

Color of comparument y DAl Grom »
in Compartnent Bag bl —rvrey andenan kgt —

m%_

Acuageny, LLC | PO Box 17181, Chapel HIl, North Caroling, 27516 USA | W S0USsa0s Lom
Cogyright 22013 Acuagens, LLC
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mamngummmmmru

The T MPN Table (page 4) is based on the World Healh Organzation “Guidelnes for Drinking Water
Quality,” 4 Ediion. MPN of £, cob per 100 sl & estimated from the combin ason of posithve (Blue color) and negative (no
bhue color) companments in the Aguagenx Compartment Bag. MPN of wtad colifonms per 100 ol & estimaled from the
combinaton of posiive (blue flucrescence undar UV ight) and negative (no blue fucrescence undar UV light)

companmments in the Compartiment Bag.
Ses “Basis of Aquagens MPN Table™: 1005 Vs 22,0000 COMSCIURl-QOIUMQINan’
Werld Health Organization Guidelines for Drinking Waser Quality, Table 5.4, Fourth Edition, 2017

Sarvtary mpection rok sore
| Datcaptibdiny of cupply to Comamiration $am huvan sad aauval taeces)
02 53 o2 [ 10
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hi E
!! 1=

-0

. ek oo 3 -
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PROCEDURAL NOTES

1. Prepare work area
*  Saniize work ared with disinfectant deaning Sobtion, paper 1owels OF wipes.

2. Colloct 100 mi water sampie with Whir-Pak® Thio-Bag®*

*  Wearing dsposabie, thin plastc goves & recommended. I you dont havo gloves, 40 not touch inssde of Thio-Bag
with bare hands.

= White tablet in Thic-Sag is sodum thosuliate, which neuralizes residual chiomne ¥ present in sample. Do not remove.

* Fill Thio-Bag to 100 md f8 mark. Record sample delals.

3. Add Aquagenx EC+TC growth madium 10 sampls in Whirk-Pak Thic-Bag

*  We recommend lesting procedum begns within six hours of sample coloction. Do not add growth medum 10 the
Thic-Bag untl you are ready 10 compleie the entre RSing procedure.

o Open growth medium packet wilh SCESOrs and pour powdar growth medium into Thio-Bag.

= Do not ouch growth medium with bare fingars o hands.

* ol down Whid-Pak seal and dose Thio-Bag shut.

* Dasolve medium in sample. Goantly swid the bag and squeeze clumps of powder unll medium is dssaived.

4. Pour sample with dissolved medium from Thio-Bag into Aquagenx Compartment Bag

*  Lavel Compartment Bag of attach barcode asset tag 10 Comparntment Bag.

o Tear off perforatod seam at 10p of bag.

*  Fubtop of bag and sides of Dag Logether 10 OPEN SO SAMPHE Can TUN NG each COMPaMMEnt

o Use white taba at top of Compartment Bag 1 pul bag open. Do not touch nskde of Bag with bare Mngers of hands.
e Sowly pow sample inlo bag whie gerdy Hing and squoezing bag 1o dstibute sample ameng Tve companments
* Fill evenly 1 the top of the 1l ine across all e companmonts.

Aquagens, LLC | PO Box 17181, Chapel Ml North Caroing, 27516 USA | ww aouagens com
Copyright 22013 Aquagens, LLC
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£. Baal Companssant Bag shit

Fcell o Wihir-Pak sl it top of Comnpariomi Bag ard i shil.

Amach plisti Soal ohp aoroos Companme Bag o prae watisd o baking oot of comparimisnts. Plaos L-shaps
e of Clip aoross wioth of bag abeng i il e and Delw M oompeies openings. Plaos red-shapod par of s
ol on i oppesiln e of Compariment Bag and shap nts L-ahagss 10 ook in phacs.

£ Iniilbalion Padod afd T
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uﬂmmmmmuwmmmz? 44 5°C ber debtector of £ ool & diod il

mnmmumw CONEIANT iU ooimirnl in an incubalon is not requined.
[P, AL LoD DT i, SONSIAITI DT P iurs: eoulsaied) i PeCoMirasnosed, il ovailabis.

b owel 4000, soma tolal ooliformes will B ishibied, amd the reslls misy ol b eoosrals for fotal colifonm .
[Fior neguiatery complancd pUNposes, Samples st b ncubaind ol 35-37C Tor 20-29 Mours Do el and guantly
E_ coll and el colloims

Tha CHT also can ba wed o doleo] and guaniy tharmiskran fecal] collerms icead of 1ol coflerms i twe CET
Samples o ncubsled ol & enpaEie of 44.55C (bebwisin 44-45 57 thinough out an incubalon poenod of 20-24
s, Sl TIPSl Coin |5 requined ol s pRocodurng.

Riscommuandisd Feubation Periods at Ambien Tessgserating Conditions:

EATC I recdibaain 0 Feoirs

31-34°C I recdibagin 38-30 hawrs

2530 Iriciibaains 40-48 hiis

Bapbowi 25T Inciubaii i @ poriabbs incubater @l 35-37"C 1o 24 hours oF pal i oF Noer anothel hal souroe for up o 4S8
Foi T, sl (61 Tl T el .

Owar 30rC: Bomed iovial colibonms will bi inhibilisd, Gnd e nesiis may not b sosurats for el colformes.

B “Incubafen Period Ouldancs™: HEms

Beore MPH s resulls
Hokd ih Compartmant By nied o Aguagened MPN Table on page 4 10 So0hi Wl resuls
E. @i = v B amb g
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A3 4 mL of qued Beiach [MaOC or suffaient chioring i b {oalciam Rypochionite or Sodiim dohlofosocyanrali)

o Cofmpanme Bag o provde about 200 mil of e chilofine.
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Aguagens” CBT Most Probabls Mumber [MPH] Tabile

Align it Comparimant Bay so comparism 1 & on th i and comparimant 85 i on e right. Match the cokor
Sbguencd of @l Thad CoMpamenis (o o of i 32 oolor-oaded s, Each companment & sooned oooonding 1o he
following oriieria @iy see color chart om page 1]:

= ikl companmmes wilh and without L light exposiing is negabia for £ ool and iolal colfonms
= ilhde companmmes wilh b fusrescanod under LIV Iight i posilie for folal colfionms
= Bl comparimant i ambant bght s positve for E ool amd By darfin iSon ke i posiiee Tor ol colfiorms

u - WHD Haslth Bimk
e WPwOnL | Comfidenes gy Misiied c2n
a Corgarisent Humber —— MPH asd Upper S

WEF T F |row 1 3 a r i Conlienss Lised
u bhursbsar] 10miL | 30w | BEreel | 3mL | 1L

i i = ET Livw RisdoSale

F

k]

!

-]

2]

T

n

g

L]

Il

12

11

14

15

LT

7

T

19

o

21

e

=

4

o

o

T

=

=

)

3'

]

Cogrpnght Ei2013 Aguagenm, LLE

Aguagens, LLC | PO Box 17181, Chapel Hil. Morth Carcling, 7506 LISA | wew Souggeny com
Copyright {2013 Aguagens, LLC

51



