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Microbiological Activity Measurements of Drinking Water 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

FIGURE 1:  COLIMINDER “ARTHUR” EQUIPPED WITH TWO SAMPLING UNITS MONITORING DRINKING WATER PRODUCTION IN OBERWEIDEN (A)   

Overview 
Several validations have been performed at different locations in different countries measuring drinking water, within 
the process of production as well as the final drinking water. At some locations the water has been slightly chlorinated, 
as usual in many countries. 

The measurements have been performed using Alkaline Phosphatase Activity (ALP) as measurement parameter. This 
parameter is extremely sensitive and provides an activity signal from any kind of living organism. It is comparable to 
the traditional heterotrophic plate count. 

In the first part of the document three main questions concerning the suitability of the ColiMinder to monitor drinking 
water quality have been answered: 

1) Would two devices produce the same results in measuring drinking water? 
2) Is the sensitivity of the technology sufficient to measure the microbiological contamination of drinking water? 
3) What information about the drinking water can be drawn from the ColiMinder measurement data? 

The basic question if the ColiMinder is suitable to measure chlorinated drinking water can clearly be answered with 
yes, based on the variety of measurements already performed. 

In the second part different application examples of measurements are being presented. 
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1) Example of two devices measuring drinking water in parallel 
 

Two devices have been set up to measure the same drinking water line in interval mode.  The installation has been in 
a normal household about 3 km away from the drinking water well. In this case the water has not been treated or 
chlorinated. The timelines of the devices Arthur and Kim did record the same “contamination peak”, proving that the 
measurements are reflecting the contamination of the sample. 

 

As the peak is not very high this would not be considered as a sign that something is “going wrong” in the drinking 
water supply but more as an indication that there are changes visible in operational real-world drinking water supply 
systems. Putting the transmission intensities into the same graph (Figure 3) we see that the transmission signals went 
down while activity signals went up.    

   

FIGURE 3: ACTIVITY AND TRANSMISSION INTENSITY TIMELINES OF TWO DEVICES IN PARALLEL 

A lower transmission intensity means higher turbidity. Therefore, the turbidity increased with the increase of 
microbiological activity – which makes sense. This peak might have been caused by a pressure shock or flow peak that 
might have release more biofilm from the walls of the supply line.  

  

FIGURE 2: TWO DEVICES MEASURING THE SAME SAMPLE IN PARALLEL 
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2) Is the sensitivity sufficient to measure drinking water?   
 
Microbiological Activity 
Every measurement of the ColiMinder is followed by an automatic cleaning process using up to 3 washing solutions 
(according to the needs of the application) and rinsing water. 

After 25 measurements the ColiMinder is automatically performing a “Blank Test” using the rinsing water as a sample. 
This blank test is used to check reagent dosage but also the quality of the rinsing water which might otherwise 
influence the measurement results. 

A measurement timeline therefore contains of results for the sample(s) and for the rinsing water (blank tests). 

The following timeline shows the measurement results of both, sample (drinking water) and rinsing water. 

 

FIGURE 4: TIMELINE OF MICROBIOLOGICAL ACTIVITY OF THE SAMPLE (DRINKING WATER) AND THE DEVICE’S RINSING WATER 

The timeline of the rinsing water shows a typical development of microorganisms in an environment with limited 
nutrition.  

 

FIGURE 5: ZOOM INTO THE TIMELINE DRINKING WATER AND RINSING WATER 

The zoom into the timeline of Figure 4 shows the single results for the microbiological activity of the drinking water 
(blue) and the rinsing water (yellow).  

 The timeline proves ColiMinder´s capability to clearly distinguish between both activity levels.  
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 The spikes in the drinking water, compared with the continuous timeline of the rinsing water, indicate that 
the spikes are actual different in activity and not a “measurement noise” produced by the ColiMinder. 

 A zoom into the drinking water timeline (and its moving average Figure 6) clearly shows a diurnal pattern 
with highest activity at about noon.  

 The measured increase in overall activity has been caused most likely by the rinsing water, which at this 
time is already showing a microbiological activity 10 times above the sample (drinking water). 

 

FIGURE 6: BOTH TIMELINES OF DRINKING WATER AND RINSING WATER PUT ON DIFFERENT SCALES FOR BETTER INFORMATION  

 
Turbidity Results – Transmission Intensity Results 
 

Besides the microbiological activity the ColiMinder is delivering a highly accurate, high resolution turbidity 
measurement. This is produced in the form of a transmission intensity reading.  

The timeline presented has been measured in a final drinking water. The water has been chlorinated to the usual level 
for drinking water. The timeline proves that the system is capable to clearly distinguish between the turbidity of the 
rinsing water and the sample. Higher transmission intensity indicates less turbidity, 100% transmission would be 
rinsing water without reagents. 

 

FIGURE 7: TRANSMISSION INTENSITY TIMELINE OF SAMPLE AND RINSING WATER IN COMPARISON 

 

  

mailto:office@vwms.at


P a g e  | 5 
 

VWMS GmbH - Vienna Water Monitoring Solutions, Dorfstrasse 17, A-2295 Zwerndorf, AUSTRIA FN 460077i, ATU71470213  
Phone: +43 2284 201880, E-Mail: office@vwms.at, www.coliminder.com 

 

Zooming into the transmission timeline of the drinking water and applying a moving average, changes in the conditions 
of the drinking water become visible (Figure 8). 

 

FIGURE 8: A ZOOM INTO THE TRANSMISSION INTENSITY TIMELINE OF THE SAMPLE (DRINKING WATER) 

 

 The transmission timeline of the sample clearly indicates changes in the system that become visible through 
the measurements. 

The direct comparison between both timelines – microbiological activity and transmission intensity - Figure 9 – deliver 
information which is complimentary: 

 most of the spikes in the activity correspond with a spike in transmission intensity. 
 comparing the general course of both timelines in parallel the development of each timeline is reflected 

and therefore supported by the course of the other. 

 

 

FIGURE 9: MICROBIOLOGICAL ACTIVITY AND TRANSMISSION TIMELINE OF THE SAMPLE DISPLAYED PARALLEL 
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3) Resolution and information level of the measurement data timeline 

Comparison between Online Flow Cytometer and ColiMinder 

In another validation the same sample has been measured by a flow cytometer in parallel with the ColiMinder. This in 
order to validate which details, concerning the properties of the sample, are being picked up by the ColiMinder in 
relation to the flow cytometric measurements. 

Figure  presents the timelines for drinking water (sample) and rinsing water. The rinsing water has been refilled on 8th 
of September 2018, having caused a drop in microbiological activity. 

 

FIGURE 10: TIMELINE OF MICROBIOLOGICAL ACTIVITY FOR THE SAMPLE (DRINKING WATER) AND THE RINSING WATER 

 

 The timeline of the sample is showing a lot of spikes whilst the rinsing water timeline is mainly uniformly 
indicating that the spikes are real variations of contamination.  

 The moving average of the sample timeline indicates clear patterns within the timeline. 
 The comparison of transmission and activity timeline (Figure 11) again indicates that the information is 

complimentary.  

 

FIGURE 11: TIMELINES FOR TRANSMISSION INTENSITY AND MICROBIOLOGICAL ACTIVITY IN PARALLEL 
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The Timeline produced by Online Flow Cytometry 
 

The timeline produced by online flow cytometer is shown in Figure 12:  

• Intact Cell Count - ICC [Events/µl] 
• Total Cell Count – TCC [Events/µl] 

 
 The diurnal patterns appear quite similar to the measurements of the ColiMinder. 

 

FIGURE 12: TIMELINE OF THE ONLINE FLOW CYTOMETER 

ICC [Events/µl] versus Microbiological Activity 

Evaluating both timelines in parallel, variations and diurnal patterns are similar between microbiological activity and 
flow cytometry data. 

The comparison with the rinsing water timeline (Figure 13)  indicates that the stability of the overall activity measured 
by the ColiMinder is reflecting the reality, in terms of microbiological activity. 

 

FIGURE 10: FLOW CYTOMETRIC ICC TIMELINE AND COLIMINDER ACTIVITY TIMELINE. 

The drop of the ICC count on 30th of September and on 3rd of October 2018 has been caused by an increase in turbidity 
(particles) which is clearly visible in the ColiMinder transmission timeline Figure 11. 
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TCC [Events/µl] versus Microbiological Activity 
 

 

FIGURE 14: TIMELINES OF MICROBIOLOGICAL ACTIVITY VS. FLOW CYTOMETRY DATA  

ICC count vs. Transmission Intensity 

The direct comparison of ICC and transmission intensity timeline shows an interesting correlation. 

Transmission intensity is low if turbidity is high, turbidity goes up if a lot of cells are present. Therefore, the 
transmission intensity timeline should mirror the ICC timeline – which is the case at least to some extent. 

 

 

FIGURE 11: TRANSMISSION INTENSITY TIMELINE VS. ICC COUNT TIMELINE 

In contrary to the ICC timeline the transmission timeline (as well as the ColiMinder activity timeline) is always validated 
by the blank tests performed automatically after 25 measurements. 

 

Measurement Unit Definition 
Total Activity: bulk parameter representing the enzymatic activity of alkaline phosphatase, an enzyme present in 
most living organisms. 
Result: Alkaline Phosphatase activity/Volume  
 [µU/100ml] – 10^ (-6) Units per 100 ml of sample 
Unit definition - One Unit (U) hydrolyzes 1.0 µmol para-nitrophenyl phosphate (pNPP) per minute in glycine buffer at 
pH 10.4 at 37°C. 
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