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Contamination event: Hemiksem en Schelle december 2010 

6 dec large fire, water from hydrants and river 

 

6 dec customer complaints discolored water 

 

7 dec sampling 

 

8 dec high E. coli counts: alert 

 

9 dec: widespread contamination 



Waterborne outbreak Leidsche Rijn, Utrecht:  

cross connection 

Hydron 

3 dec customer complaints distasteful water 

 

4 dec sampling 

 

5 dec E. coli counts: alert 

 

6 dec: widespread contamination 



Waterborne outbreak Leidsche Rijn, Utrecht:  

cross connection 

Hydron 

Stop with householdwater 

Grey water is really unhealthy 



Milwaukee Cryptosporidium outbreak 1993 

5 apr contact Health division Wisconsin: 

numerous cases of intestinal illness 

 

7 apr Cryptosporidium is pathogen 

 

9 apr water treatment plant shutdown 

 

Retrospective: 

23 mar peak contamination in source water 



Our bio-contamination sensor! 



Water utility’s answer: E. coli monitoring in network 

E. coli monitoring 



How well do we pick up health risk events? 

Detection of transient events by the statutory monitoring 
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Probability of detecting a 16 h, 1 L/h sewage  

contamination is very low 
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Increased sampling: increased detection probability? 
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Annual samples at each sampling site 
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aantal sensoren in netwerk

continue sensoren in leidingnet
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Sensoring would give much higher detection  

probability than sampling 
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Number of sensors 



Our obligation 



Sensoring system: welcome innovation 

BioCOM (ANR): Rapid on-site E. coli detection system 

- Fluorogenic substrate technique 

- Very sensitive optical detection 

 



E.coli and coliforms 

E. coli and coliforms, 

7 hrs growth 

30 min incubation 

 

1: white = colocalization: E. coli 

2: green = coliform 

 

colony shape 

coliform or E. coli? 

1 

2 

2 mm 



Cryptosporidium 



Automatic counting 

ImageJ  

Ecoli analysis plugin 

Max size 10, Min circularity 0.75 

Threshold Otsu, BG correct original 

2 mm 

Manual counting 

Microscope: 105 

Camera: 104 

Automatic (software): 96 



Dual staining to get sufficient specificity 

Immunofluorescence: Crypto-

specific antigens on cell (oocyst) 

wall 

 FISH hybridisation: Crypto-specific rRNA inside 

cells (sporozoites) 

 

Two independent stains, two independent 

biological markers 

Oocyst wall + rRNA in sporozoites: high probability of Crypto 



2 μm 

Combination of stains 

Immunofluorescence 

IF 

Fluorescence in situ hybridisation 

FISH 
IF + FISH 



We want more 

Focus on viability: slower 

Focus on speed: loose dead/alive 

 

Faster detection 

- Optimise Microbiology protocol 

- Optimise Optical system 

- Optimise Image analysis 

 

Validation 

Robustness & comparison to reference method: 

testing in drinking water practice 



Other providers 
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