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• Pathogenic strain of Escherichia coli 
• Associated with ruminants
• Produce enterotoxins ( shiga - toxins a.k.a. 

verocytotoxins)
• Food and waterborne transmission

• Cause gastrointestinal infections:
• Very low infectious dose: 10 -100 cells
• Bloody diarrhoea, abdominal cramps, vomiting
• 33% cases require hospitalisation

• Haemolytic Uremic Syndrome (HUS) in up to 
10% of cases
• Mostly occurs in children, potentially fatal

What is VTEC?



Seasonality of VTEC infection



National distribution of VTEC infection
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Private wells in Ireland • Approx. 750,000 people re ly 
on groundwate r for the ir 
d rinking  wa te r

• Groundwate r e xtrac tion is  
unregulated a t the  hous e hold  
le ve l

• Groundwate r s upplie s  can be  
highly vulnerable to 
contamination with 
pa thoge nic  microorganis ms  
(s ource - pa thway- re ce ptor) 

• Priva te we ll us age is the top
risk factor for VTEC infe c tion.
4 in 10 pe ople infe c te d a re
e xpos e d .

Septic tank

Agriculture

WELL



• Andrade et al used EPA data collected from 
132 water supply wells (private and public) 
between 2010 and 2019 .

• In total, there were 3,811 samples.

• 68.2% (90 /13 2) of water supplies we re  
contamina te d  with E. coli a t le as t once

• 13.5% (n = 515/3 ,811) of water samples 
tested positive for E. coli

• Scie nce  of The  Tota l Environme nt 84 0  
(20 22) 1563 11

E. coli in wells, a 10-year 
national perspective

https://doi.org/10.1016/j.scitotenv.2022.156311


E. coli and VTEC 
detection in wells

52 private wells in western Ireland assessed for 
contamination during autumn 2019 and 2021

38% pos itive  for E. coli (me d ian 9  MPN/10 0  mL)

Ve rocytotoxin ge ne s  we re  de te c te d  in 19.2% of we lls  
and  in 40% of we lls  pos itive  for E. coli

Multiple c linica lly re le vant VTEC serogroups de te c te d  in 
we lls  with >20 MPN/100 mL E. coli 

15% of we lls  ove ra ll and  3 3 % of E. coli contamina te d  we lls  
we re  pos itive  for both a  ve rocytotoxin ge ne  and  the  eae
gene (associated with more severe infection)

Science of The Total Environment 866 (2023)161302

https://doi.org/10.1016/j.scitotenv.2022.161302


(Hydro)geology: odds of E. coli pre s e nce  we re  4 , 5  and  
21 time s  highe r in a re as  of Mode ra te , Extre me  and  
Rock/Kars t than in a re as  of Low groundwate r 
vulne rab ility, re s pe c tive ly.

Septic tanks: de te c tion of ge ne ric  E. coli was  a ls o 
a s s oc ia te d  with the  pre s e nce  of an ad jace nt (<10 0 m) 
s e ptic  tank up- grad ie nt of the  we llhe ad  (χ 2  = 11.124 , p  
= 0 .0 0 1).
 septic tank de ns ity a s s oc ia te d  with (VTEC + eae) (p 
= 0.023)

Rainfall:
VTEC well contamination associated with  30 day 
mean antecedent rainfall (p = 0.030) 

Well design:
VTEC well contamination associated with  well depth 
(p = 0.024)

Key Risk Factors



• ~120,000 private wells in Ireland

• 38 -68% of these could be contaminated with E. coli 
at any given time = 45,600 to 81,600 wells

• Of which 40% are potentially positive for VTEC = 
18,240 to 32,640 wells

• CIR in Ireland (2021) for VTEC was 17.5/100,000

• For well users in Ireland the CIR for VTEC is much 
higher. 

Public health 
implications in numbers



DERIVE: 2022-2026
Detection and Risk management of VTEC in the water Environment

Aims: 

Draw evidence -based recommendations for policy pertaining to detection, monitoring and 
regulation of VTEC in our aqua tic  e cos ys te ms  and  our d rinking  wa te r s upplie s . 

Inform nove l risk mitigation and management measures (new DWD) tha t can be  applie d  
a t ca tchme nt le ve l to b re ak the  pa thway from s ource  to re ce ptor.
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Hydrogeology

Well depth
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% Chance of  
VTEC presence 

Rapid on - s ite  de te c tion Ris k- bas e d  pre d ic tive  mode lling  tool Wate rborne  VTEC ris k mitiga tion

DERIVE technologies



DERIVE – story so far
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Conclusions 
and 

Recommendations

• Poor well design is one of the key risk factors for contamination
 Recommendation: Es tab lis h s tringe nt guide line s  for we ll de s ign, boring  

and  ma inte nance .

• Communica tion with priva te  we ll owne rs  is  c ruc ia l to  prote c t pub lic  
he a lth

 Recommendation: De ve lop  a  na tiona l information campa ign to inform 
we ll owne rs  of the  ris ks  and  promote  priva te  we ll s te wards hip

• Whe re  a re as  a re  high ris k, group s che me s  could  be  more  e ffe c tive ly 
manage d

 Recommendation: Ide ntify ke y ris k a re as  and  lia is e  with loca l 
communitie s  to e s tab lis h group s che me s  which a re  tre a te d  and  
routine ly monitore d

• Agriculture  and  Se ptic  Tanks  a re  ke y s ource s  of E. coli and VTEC within 
Irish groundwater (although relative contribution of each still unknown)

 Recommendations: Liaise with agricultural community and continue 
efforts to inspect and improve septic tanks

• Climate impacts both E. coli and VTEC occurrence in groundwater
 Recommendation: Incorporate private water quality into national 

climate action plans.
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Thank you 
liam.burke@universityofgalway.ie

@Liam_P_Burke

www.universityofgalway.ie/derive

@galwayDERIVE 

Contacts:

mailto:liam.burke@universityofgalway.ie
https://twitter.com/Liam_P_Burke
http://www.universityofgalway.ie/derive
https://twitter.com/galwayDERIVE
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