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The Mekorot Group 

1. Mekorot 

2. Laws and Regulations  

3. Classical techniques 

4. Rapid at-line techniques 
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The Mekorot Group 
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Water Resources 
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 Ground  water  &  Surface water 

 Drinking  water 
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              Mekorot’s   Laboratories 
 

  

* The Dan Region Wastewater Treatment Plant (Shafdan) 
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Authorized by the Israel Laboratory 
Accreditation Authority to perform 
water testing, according to ISO17025 

-Microbiology 
-Chemistry 
-Biology 
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              Mekorot Labs – what we do 
 

  

* Biology – Plankton counting by microscopy 

* 
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 Pathogenic  Microorganisms in water 

Yeast 
Algae 
*Viruses (11) 
*Protozoa (15) 
*Bacteria (19) 

*  Waterborne Pathogens (2006), American 
Water Works Association ) AWWA ( 

"In wine there is wisdom. In beer there is strength. In 
water there are bacteria.“  German Proverb 

http://blog.tapuz.co.il/mamaWitch/images/1625246_122.jpg
http://www.humenhealth.com/wp-content/uploads/2011/06/Calicivirus-infection-Norovirus-and-Sapovirus1.jpg
http://upload.wikimedia.org/wikipedia/commons/f/f5/Hepatitis_A_virus_02.jpg
http://1.bp.blogspot.com/_0BQyPslS2_0/TIRneSZprPI/AAAAAAAAABA/zmBEP-zcEZQ/s1600/rotavirus.jpg
http://he.wikipedia.org/wiki/%D7%A7%D7%95%D7%91%D7%A5:Giardia_lamblia_SEM_8698_lores.jpg
http://www.google.co.il/imgres?imgurl=http://www.cip.ukcentre.com/Campylobacter.jpg&imgrefurl=http://www.cip.ukcentre.com/poisoning1.htm&usg=__jivV2yZ0qdY2kEi4573UmOfeQro=&h=235&w=215&sz=12&hl=iw&start=7&um=1&itbs=1&tbnid=Pt3AWNnvhh6gdM:&tbnh=109&tbnw=100&prev=/images?q=campylobacter&um=1&hl=iw&sa=N&tbs=isch:1
http://www.bbc.co.uk/northernireland/irish/blas/images/ecoli_big.jpg
http://www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/DeLoney/Helicobacter pylori fig1.jpg
http://www.biojobblog.com/salmonella.jpg
http://www.google.co.il/imgres?imgurl=http://us.123rf.com/400wm/400/400/eraxion/eraxion0912/eraxion091200096/6003214-close-up-of-some-isolated-aeromonas-bacteria.jpg&imgrefurl=http://www.123rf.com/photo_6003214_close-up-of-some-isolated-aeromonas-bacteria.html&usg=__SLWPCxOw1whQgxYlrHLSy3aC8N4=&h=1200&w=900&sz=157&hl=iw&start=44&um=1&itbs=1&tbnid=n9V6Md2PFqovwM:&tbnh=150&tbnw=113&prev=/images?q=Aeromonas&start=36&um=1&hl=iw&sa=N&ndsp=18&tbs=isch:1
http://microbewiki.kenyon.edu/index.php/File:EM_Scan_Paratuberculosis.jpg
http://www.google.co.il/imgres?imgurl=http://microbes.historique.net/images/vibrio_cholerae.gif&imgrefurl=http://microbes.historique.net/cholerae.html&usg=__r6FHZnzAy3M0irsImZjYJyQ2Nw4=&h=272&w=400&sz=34&hl=iw&start=13&zoom=1&um=1&itbs=1&tbnid=2cQ3jpIWyky3EM:&tbnh=84&tbnw=124&prev=/images?q=Vibrio+cholera&um=1&hl=iw&sa=N&ndsp=18&tbs=isch:1
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Where does it come from? 

Illustration © Copyright 2013 Fresh Water Systems, Inc. All Rights Reserved 

Pathogens 

We are worried about ‘holes’ in the water supply system where sewage 
can penetrate and mix with drinking water.   

The F-diagram 
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Difficulties with Routine Testing  
of Pathogens in Water → Indicators 

1. Low numbers 

2. Limited survival time 

3. Numerous pathogens 

4. Time and cost 

5. Not safe   

 

1. Present when fecal pollution is present 

2. Biological markers for all sources of water 

3. Survive longer than most stable fecal pathogen  

4. Limited in reproductive ability in water 

5. Large quantities in feces of warm blooded organisms 

6. Easy to find and identify 

7. Concentration is correlated to level of contamination 

8. Non pathogenic (safe to work with) 

9. Rapid reproduction in lab compared to pathogens 

 

Pathogens  →   Indicators 
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Difficulties with Routine Testing  
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3. Survive longer than most stable fecal pathogen  

4. Limited in reproductive ability in water 

5. Large quantities in feces of warm blooded organisms 

6. Easy to find and identify 

7. Concentration is correlated to level of contamination 

8. Non pathogenic (safe to work with) 

9. Rapid reproduction in lab compared to pathogens 

 



11 

Water regulation agencies 
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Water quality monitoring – ‘classic’ 

Membrane filtration (MF) 

Standard  Methods 9222 
Membrane Filtration 

Most Probable Number (MPN)  

Standard  Methods 9221 
Multiple-tube fermentation 
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Water quality monitoring – ‘classic’ 

Membrane filtration (MF) 

Standard  Methods 9222 
Membrane Filtration 

Most Probable Number (MPN)  

Standard  Methods 9221 
Multiple-tube fermentation 

24-48 hours 
(at least) 



Water quality monitoring - qPCR 

We use it to detect: 
 
1. Pathogenic bacteria 

 
2. Indicating bacteria 

 
3. Protozoa (Giardia, Cryptosporidium) 

 
4. Microbial Source Tracking  

1 2 3 4 
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http://microbeonline.com/wp-content/uploads/2013/05/Mac-Conkey-Agar-and-Ecoli.jpg
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Water quality monitoring - MST 

In Shafdan Waste Water Treatment 
Plant, human markers before SAT (RS6) 
disappear after SAT (0-1.93km from 
percolation site) 

RS6 – percolation site 
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K להוסיף גרף תוצאות שלMST 

Water quality monitoring - MST 
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Eurosurveillance, Volume 23, Issue 38, 20/Sep/2018  
 

Leptospirosis (Rat Fever,             ) outbreak in 
north of Israel, summer 2018 

 עכברת
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Online bacteria detecting instruments 

Online bacterial monitoring market analysis (BlueTech) 



filter 

sample 

deliver 

 document 1 

incubate 

read 

inform 

 document 2 
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At-line bacteria detecting instruments 
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 aquaBio (Adasa, Spain)  ColiMinder (VWM, Austria) 

E.coli , coliform E.coli , Enterococcus, Total bacteria 

Incubation Lysis 

7-18  h 20   min 

2 parameters in parallel 2 consecutive tests (2 inlets) 

EPA approved X 

Automatic alarm Automatic alarm 

At-line bacteria detecting instruments 
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Rapid microorganisms detecting technique 

Heterotrophic Plate Count 
    

ATP Measurement 

Vs 

<1h ~48h 

VBNC, sulfur and iron bacteria  
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Bacteriology Department 
 
     Dr. Dalit Vaizel-Ohayon 
     Gilad Dan 
     Varshevsky Svetlana 
     Ravezin Vladimir 
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