
Community based 

Approach for Sustainable 

Arsenic Mitigation: Case 

Studies from Indian 

Villages  



Since last few decades, several states of 

India are reported to be affected by the 

toxicity posed by arsenic in ground 

water and this has been the focus of 

attention of public health scientists and 

engineers.  
 

 



Quality crisis and manifestation of 

diseases cause a serious predicament 

to the live and livelihood of the local 

water users since these create a 

cause of social, economic and 

ecological imbalance . 
 



 

 

   The use of groundwater in these 

regions is favored by its easy 

availability , microbial safety and 

absence of proper infrastructure for 

treatment and distribution of 

surface water.  



Ground water sources are contaminated  

                   ð not detectable by taste , colour  or 

odour   





While the best solution to the crisis is to 

switch over to treated surface water, 

development and maintenance of surface 

water -based drinking water system is 

expensive, time -consuming and 

investment -intensive.   
 

 

 



It is unlikely for a developing country to 

switch the source of water from ground 

water to surface water within a short 

period of time.  

 

 

In order to save lives before such a 

changeover is possible, it is imperative to 

build sustainable arsenic removal systems 

on an urgent basis.   
 



In view of the dire consequences, 

Government  formulated intervention 

policy to bring mitigation and prevention 

measures for the water quality crisis.  

 

A supply driven approach was undertaken 

and Arsenic Removal Units (ARU)  were  

installed in the worse affected areas with 

the help of line departments and 

technical agencies; the domestic filters  

were also supplied to the individual 

family.   



As the supply driven mode in this program was 

reminiscent of establishing a relation between 

giver and taker, it does not make the people 

adequately aware and enrich the beneficiaries 

with the feeling of self reliance.  

 

But, considering the point of program 

sustenance, it is imperative that community 

should grow up with knowledge, and start 

acting gradually to make the program 

sustainable and finally bring long lasting 

solutions . 
      Sector Reform  



Success in field -level implementation of a 

treatment process developed in a laboratory 

depends on many factors.  

 

when people from the community organize, 

plan, share tasks with professionals, contribute 

financially to projects or programs, and help 

make decisions about activities that affect 

their lives, programs are more likely to achieve 

their objectives.  
 



üOne of  them  is the  point -of -use (PoU) type  household  

treatment  unit  and the  other  is a community -scale 

arsenic  removal  device  that  can cater  to  a whole  

community  or  a group of  neighboring  villages .   

 

üThe household  water  treatment  units  have modular  

design,  portability  and ease of  installation  and use. 

They offer  flexibility  of  operation  and maintenance  

that  can be dictated  by the  owner  himself .  

 

CHOICE OF SCALE 



ü One community -based water  treatment  unit,  based 

on its  size,  can replace  installation  of  hundreds  of  

individual  household  arsenic  removal  units .  

 

ü Cost is one of  the  key parameters  involved  in  the  

choice  and adoption  of  a technology  by a community . 

Both fixed  and operating  costs of  the  community  

based one well -head unit  are significantly  lower  than  

the  total  sum of  the  same for  the  household  units  that  

it  replaces .   

 



ü       Analyzing  treated  water  for  arsenic  at   

predetermined  time  intervals  may be necessary 

for  any arsenic  treatment  unit  to  ensure  

reliability  in  operation  and quality  control .  

Frequent  measurement  and detection  of  arsenic  

in  treated  water  is difficult  and cost-prohibitive  

for  an individual . For every  single analysis of  a 

water  sample from  a community  based unit,  

hundreds  of  water  analyses would  be required  

for  individual  household  units,  all  other  

conditions  remaining  identical .  
 



ü     Household PoU units  using adsorbent  

media  or  coagulants  will  always generate  

arsenic -laden  sludge or  solids. Coordinating  

collection  and safe disposal of  sludge or  used 

media  from  individual  households poses a level  

of complexity  and enforcement  effort  that  are 

difficult  to  sustain in  remote  villages . The well -

head community  based units  reduce  such 

management  problems  many times . 
  



ü         For an arsenic removal unit 

using adsorbent media, replacement or 

regeneration of exhausted adsorbent 

can be cost -prohibitive for a household 

unit user. But for a community -scale 

unit, collective effort from the users 

makes it affordable to replace or 

regenerate the exhausted adsorbent 

media.  
 



ü        Even for  household  units,  the  

villagers  need to  come every  day to  the  

existing  well -head units  to  collect  water .  

Thus, having a simple -to -operate  arsenic  

removal  system mounted  on the  well -head 

unit  provides  continued  collective  vigilance  

with  regard  to  color  (caused by iron),  smell  

(due to  biological  activity)  or  other  abnormal  

behaviors  that  may otherwise  go unnoticed  

for  household  units . 
 



 

ü     Also, it  is relatively  easy to  introduce  

modifications  and innovations  in  well -head units  

for  performance  enhancement  through  the  

collective  and direct  involvement  of  the  

community  through  a villagersõ appointed  water  

committee . 

 





 

AMAL Arsenic Removal Unit (Well Head or Hand Pump-Attached) 
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Schematic View of the Adsorption Column  

4Fe2+ + O2 +10 H2O Ÿ 4 Fe(OH3) (s) + 8 H+   

æGR
0 = -18 kJ/mole  

O2 



* Pictorial view of AMAL arsenic removal filter 



The units do not change the way the water is 

collected; they are culturally appropriate, taking in 

account end -user lifestyles, preferences, etc.  
 



Installed AMAL 

ARU 



 
Double chamber AMAL  ARU



AMAL ARU in High School 


