
PRAMA: Probabilistic Risk Assessment Modelling to 
inform mitigation of Arsenic bearing groundwaters

Arsenic

Risk

Model

Hazard Exposure

Health

Impacts:

Dose-

Response

Partners:  Indian Institute of Chemical Biology, Kolkata, India; & University of Manchester, UK
Collaborators: University Aberdeen (UK), Calcutta University, Kalyani University (India)

Website: http://www.prama.manchester.ac.uk/

Aims

Project objectives included:

(i) development of a robust model to 

describe the source, exposure 

route and response elements of 

the overall risk to human health 

from groundwater arsenic in  

West Bengal; 

(ii) acquisition of key field data; 

(iii) assessing the relative merits of 

various remediation options

Key findings – Genetics / Symptoms

(i) Some genetic polymorphisms are 

associated with significantly increased 

risk of arsenic-attributable diseases

(ii) Many exposed individuals are 

externally asymptomatic yet have  

arsenic-attributable genetic damage, 

arguably a cancer precursor

Implications for UK & Europe –

geogenic arsenic-attributable health 

risks in the UK & Europe may be 

substantially under-estimated. 
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Background: Arsenic in well waters used extensively for drinking, cooking and 
irrigation in India, Bangladesh, Pakistan and elsewhere in the world are impacting 
the lives of millions of people, causing massive deleterious health impacts

Key Findings – Risk Substitution

The health-protective qualities of 

supplying pathogen-free well waters 

for drinking water in at least some 

parts of India are undermined by both 

(a) massive groundwater-arsenic 

attributable detrimental health 

impacts; & (b) contamination of waters 

after supply by pathogens; 

Key findings – Arsenic and Rice

(i) As well as water, rice is a major 

arsenic exposure route for humans

(ii) Thus, remediation of drinking water 

supplies alone will not massively 

reduce arsenic exposure from rice

(iii) Current (2010) regulations for 

arsenic in rice require re-assessment 


