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We need a tool to help us understand the levels of pathogens that 
may pass through wastewater treatment processes and end up 
where people can be exposed.  
We have very little reliable location-specific pathogen data, 
because measuring and monitoring pathogens is complex, 
expensive and technically difficult. 
The Pathogen Hazard Diagram is offered as a simple thinking tool 
that relies on first principles and text-book data (where measured 
pathogen data is unavailable) to assess hazards locally. 
Use of the tool draws attention to:  
•  what a sewage treatment technology actually achieves in 

reducing pathogen numbers 
•  What pathogen levels might remain in planned and unplanned 

effluents leaving the treatment system 
•  Where those pathogens go in the environment. 

There are two kinds of ‘products’ from wastewater treatment. Both need attention: 
      (1)  faecal sludge accumulating within the treatment unit (which receives periodic attention) 
      (2) liquid (effluent) leaving the treatment unit on a daily basis (which receives little/no attention) 

A. How many pathogens  
are in the influent? 

B. How many pathogens are 
leaving in treated wastes (1,2, 3)? 

C. How much do the surviving pathogens matter?  

Pathogens	  from	  an	  infected	  individual	  
(#/day)	  	  

1010	  bacteria	  a,b	  

1011	  virus	  par6cles	  b,c	  

107	  protozoa	  a	  

106	  helminth	  eggs	  a	  	  
	  

Pathogens	  (#/day)	  
a:er	  1-‐2	  Log	  removala	  

108	  –	  109	  bacteria	  

1010	  virus	  par6cles	  

106	  protozoa	  

105	  helminths	  

Minimum	  

infec*ve	  dose	  

Poten*al	  hazard	  

	  (#	  doses)	  

bacteria	  b	   102	  -‐	  108	   Up	  to	  107	  

viruses	  b	   100	  -‐	  101	   Up	  to	  1010	  

protozoa	  b	   100	  -‐	  102	   Up	  to	  106	  

helminth	  eggs	  a	   100	  -‐	  101	   Up	  to	  105	  

1.	  Leakage	  	  
and	  	  leachate	  

a	  Feachem	  et	  al.,	  1983	  
b	  Leclerc	  et	  al.,	  2002	  
c	  McCray	  et	  al.,	  2009	  

Pathogen Hazard 
Diagram for a 
sealed tank with 
no secondary 
treatment 
(e.g. septic tank, 
anaerobic baffled 
reactor (ABR)) 

Headlines The situation 

Introducing the Pathogen Hazard Diagram 

What might this mean in practice? Credits 

•  Our basic wastewater treatment technologies are not 
very good at removing disease-causing pathogens. 

•  The liquid effluent leaving common treatment systems 
can have hazardous levels of pathogens. 

•  Liquid effluent discharged to the environment is currently 
largely unnoticed and unmanaged.  

•  The Pathogen Hazard Diagram is a first principles 
thinking tool for paying attention to this potential hazard 
from common wastewater treatment systems. 

•  The tool may be used at the national or local scale to 
guide investments in new sanitation systems and 
refurbishments of existing technologies, so that the goal 
of sanitation is achieved: namely to reduce public health 
risks by separating faecal pathogens from people. 

What is the hazard level?           What are the potential  
exposure pathways? 
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Faecal Sludge Management (FSM)  
 

Leaking 
effluent 

Piped effluent Influent 

Leaching 
effluent  

Treatment unit  
e.g. septic tank, 
cess pit, ABR 
(DEWATS) etc. 

removes and safely treats/disposes semi-solid  
wastes contained within the treatment unit ✔	  

 ? 

 ? 

 ? 


