
  

Developing a framework for the mitigation of geogenic contamination   Part 1: Regional Assessment Tools 
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 Our goal 

To provide a framework for the mitigation of drinking water 

naturally contaminated by arsenic and fluoride 
 

 Background 

Geogenic contamination, especially arsenic and fluoride, is 

widespread, affecting up to 10% of wells globally. 

Geogenic contaminants in 

groundwater derive from 

aquifer rocks or due to 

chemical conditions in the 

aquifer that allow high 

dissolved concentrations. They 

occur naturally, though they 

may also be associated locally 

with mining activities or with 

emissions to the atmosphere 

from industrial processes.  

Geogenic  contaminants affect the 

health of 100s of millions of people 

worldwide.  

Arsenic causes skin lesions, 

pulmonary disorders, internal 

cancers, heart attacks, and many 

other conditions. 

Fluoride causes dental mottling 

and at high concentrations, 

crippling skeletal deformation. 

 Mitigation framework components 

Using GIS tools, the risk of geogenic arsenic or fluoride contamination can be 

predicted at regional and global levels. Note: a probability of 0.25 denotes 25% 
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Food/water uptake 
 

• What is the relative contribution to 

contamination from water and food? 
 

• What is the contribution from food 

preparation? 
 

• Does diet affect uptake? 

 

Water quality 
 

• Are there regions with potential 

contamination? 
 

• Which are the priority regions? 
 

• Which wells are contaminated? 
 

• How can new surveys be designed to fill 

gaps efficiently? 

Water availability 
 

• Are there alternative surface or 

ground water resources? 
 

• Are there sufficient quantities? 

Contact:  wrq@eawag.ch,  www.wrq.eawag.ch 

The website (www.wrq.eawag.ch) illustrates all aspects of the WRQ project, including 

background information, the mitigation framework, case studies and project partners. It 

will provide links to the WRQ manual (see poster “Part 2”) and online WebGIS tool.  

Website and WebGIS tools 

 Products (1) 

The WebGIS tool will: 

• allow users to access and download 

global and regional data (e.g. risk 

maps, geology, precipitation, As and F 

point data…) from our WRQ 

geodatabase 

• permit registered users to upload 

own data and perform modeling of risk 

of arsenic and fluoride occurrence in 

their region of interest 
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Fundamental questions 

addressed by the framework: 



 Our goal 

To provide a framework for the mitigation of drinking water 

naturally contaminated by arsenic and fluoride 
 

Institutional support 
 

• What policies are in place? 
 

• Is water quality considered an important 

issue by different stakeholders? 
 

• Are supply chains available for alternate 

water supplies? 
 

• How much are people willing and able to 

pay for safe water? 
 

• Are subsidies required and/or available? 

 

Technologies 
 

• What are locally appropriate technologies for As/F 

removal? Are these cost-competitive? 
 

• Are alternative water sources microbiologically safe? 
 

• How can water quality be monitored? 
 

• Training and O&M requirements 

 

 

 
Behavioural change 
 

• Which psychological factors influence water use? 
 

• How do people perceive various options? 
 

• What are household preferences? 
 

• How can projects design interventions to optimally affect 

lasting behavioural change? 
 

• Training and capacity building  

Stakeholder meeting at the start of the fluoride removal project, Addis Ababa  

 Users of the mitigation framework 

National/regional governments, scientists and international 

development partners 
Tools for regional assessment of water resources availability & 

exposure to geogenic contaminants 

WRQ manual and online tools 

Local governments, NGOs and communities 
Technical, social and institutional tools for the selection and 

implementation of suitable mitigation options 

Distribution of fluoride 

removal filters for a pilot 

study in the Ethiopian Rift 

Valley 

Surveys conducted with affected population in 

Bangladesh about preferred arsenic mitigation options 

Contact:  wrq@eawag.ch, www.wrq.eawag.ch 

Fluoride removal filters using locally produced bone 

char and/or calcium phosphate pellets have been 

successfully implemented in Kenya by the Nakuru 

Defluoridation Company Ltd (NDC). Similar filters are 

now being tested on a community and household 

scale in the Ethiopian Rift Valley, together with WRQ 

project partners Addis Ababa University, Oromo Self-

Help Organisation (OSHO) and Swiss Interchurch Aid 

(HEKS). 

 Products (2) – to be launched in 2012 

The handbook will 

• review global occurrence of arsenic and fluoride 

• give practical guidance on field testing of arsenic 

and fluoride 

• provide the users with practical information on 

available technologies, including designs and 

information on costs and capacities 

• give guidelines on assessing and influencing 

people’s use and acceptance of mitigation 

measures 

Geogenic Contamination Handbook 
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Community fluoride 

removal filter in Wayo 

Gabriel, Ethiopia 

Components of the mitigation 

framework for selecting and promoting 

safe water options: 


