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Problems with water monitoring 

ÅTests results received after water used 

ÅToo many parameters for frequent testing & the 

only microbial indicator included is E. coli  

ïBut E. coli is a poor indicator for viral and protozoan 

pathogen removal/inactivation & does not indicated 

presence of environmental pathogens (e.g. Legionella) 

ÅFor many hazards there is no suitable test 

 Therefore use a risk management approach 
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QMRA ï Analytic Framework 

Explore system 
risks (QMRA) 

Prioritize system 
risks 

(harmonize) 

Identify control 
surrogates & 
control levels 

Research 
knowledge gaps 

Reassess 
system 
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Quantitative 

microbial 

risk 

assessment 

(QMRA) 

Problem formulation & Hazard  identification 
Describe physical system, selection of reference  
pathogens and identification of hazardous events 

STEP 1 

SETTING 

Dose-Response (Pinf ) 

Selection of appropriate models for each 

pathogen and the population exposed 

STEP 3 
HEALTH EFFECTS 

Risk Characterisation 

Simulations for each pathogen baseline and event  

 infection risks with variability & uncertainty identified 

STEP 4 
RISK 
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Rain / Storm water  
Pathogen concentrations 

Treatment (UV/Cl2)  

Pathogen removal 

Ingress 
Ingress pathogen 

Non-Potable exposures 
Volume water consumed 

STEP 2 

EXPOSURE 

(Pingress) 

Cistern storage 
Pathogen loss 

(sediment/biofilm/death) 



Grounding from epi studies  
Indicator? Outcome Exposure 

Dean & Hunter (2012) Env Sci Technol 46(5), 2501-2507 

Rodrigo et al. (2011) Amer J Pub Health 101(5), 842-847 

Salmonella 

Campylobacter ? 

} No 
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Hazard  identification & characterization 
Describe physical system, selection of reference  
pathogens and identification of hazardous events 

STEP 1 

SETTING 



Epi provides disease data ï 

Limited on pathogens 

ÅGastroenteritis 

ÅRespiratory 

ÅSkin, eye infections 

Å Neurological 

ïOther sequellae  

Including non-GI disease requires a common metric (DALY) 

Focus now on exposure reconstruction (saliva, sera etc.) 
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Hazard  identification & characterization 
Describe physical system, selection of reference  
pathogens and identification of hazardous events 

STEP 1 

SETTING 


