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Background

Megh Pyne  Abhiyan (MPA) is  a  campaign and functional  network  of  grassroots  organization 
(Gramyahseel, Supaul; Kosi Seva Sadan, Saharsa; Samta, Khagaria; Ghoghardiha Prakhand Swarajya 
Vikas  Sangh,  Madhubani;  and  Water  Action;  Pashchim  Champaran),  resource  organizations 
(Advanced Centre  for  Groundwater  Development  and  Management  (ACWADAM),  Pune;  Biome 
Solutions, Bengaluru; Development Alternatives (DA), New Delhi; Samaj Pragati Sahyog, Dewas; 
PRADAN,  Gaya;  AN College,  Patna;  and  Arghyam,  Bangalore)  and  development  professionals 
working towards understanding and strategically evolving local drinking water security framework 
through village-based solutions in the flood-prone regions of north Bihar. 

MPA’s effort of understanding groundwater dynamics including the quality aspect and its linkages to 
drinking  water  and  sanitation  in  the  alluvial  flood  plains  of  north  Bihar  was  facilitated  by 
ACWADAM, DA, and Biome Solutions through technical inputs.

Groundwater and north Bihar

The annual replenishable groundwater resource is estimated at 29.19 Billion cubic metre (BCM). The 
net annual groundwater availability is 27.42 BCM and the annual groundwater draft is calculated at 
10.77 BCM with 39 per cent of groundwater development. According to the board there are no over 
exploited, critical zones and semi critical zones in the state.1

The alluvial formations constitute prolific aquifers where the tubewell can yield between 120-247 
m³/hr.  The  potentiality  of  these  aquifers  decreases  due  south  in  the  marginal  tract.  Auto  flow 
conditions occur in the sub-Tarai region of Madhubani, Sitamarhi and West Champaran districts. In  
the hard rock areas of South Bihar, bore wells located near lineaments/fractures can yield between 10-
50 m³/hr.2

Bihar is the most flood prone state of India. Of India’s total flood affected population, 57 per cent 
belongs to  Bihar.  76 per  cent  of  entire  Bihar’s  flood affected  population resides  in North Bihar. 
Groundwater studies have been ignored in this region because of “excess” water. On the other hand, 
groundwater is the only perennial source of drinking water for the entire population of north 
Bihar. “The problem of excess during floods leads to difficulties in access to established sources in a  
habitation. In summer, problems of access are uncommon, but issues pertaining to water quality are 
surfacing in the region, with evidence suggesting a strong nexus between groundwater quality and  
related  health  problems”  (Kulkarni  et  al,  2010).  MPA-ACWADAM’s  study has  attempted  to 
incorporate the areas with water quality problems also into the definition of water stressed areas.

Arsenic contamination in Bihar

High  levels  of  arsenic  have  been  found  in  the  groundwater  of  15  Bihar  districts  (Begusarai, 
Bhagalpur,  Bhojpur,  Buxar,  Darbhanga, Katihar,  Khagaria,  Kishanganj,  Lakhiserai,Munger, 
Patna, Purnea, Samastipur, Saran, Vaishali) on either side of the Ganges River, posing the threat of 
health well being among people. According to government sources, “A total of 57 blocks on either  
side of the river Ganges are affected by high level of arsenic in the groundwater,” which is becoming 
a matter of grave concern for the state of Bihar. As per the Public Health and Engineering Department  
(PHED) the worst-affected districts in Bihar are Bhojpur, Buxar, Vaishali, Bhagalpur, Samastipur, 
Khagaria, Katihar, Chapra, Munger and Darbhanga. Harail Chapar, a village in Samastipur district has 
recorded  the  highest  2,100  parts  per  billion  (ppb)  of  arsenic  in  groundwater.  The  World  Health 
Organisation guideline for a safe limit is 10 ppb, while the Indian government’s guideline is 50 ppb. 

1 http://cgwb.gov.in/gw_profiles/st_Bihar.htm

2 http://cgwb.gov.in/gw_profiles/st_Bihar.htm



In 2008, a state government report based on a survey of water samples collected at random from 
19,961 tubewells in 398 villages, found that arsenic concentration was above 10 ppb in 310 villages 
and above 50 ppb in 235 villages.  However, studies by MPA and AN College have indicated of 
arsenic being present in the groundwater of districts adjoining Nepal, for instance Pashchim 
Champaran and Supaul.

Iron contamination in Bihar

Out of the all the drinking water problems, excessive iron in groundwater remains to be the most 
prevalent and pervasive in the region, resulting in sizeable population suffering from gastro-intestinal  
problems.  The  burgeoning  of  chapakals  (handpumps)  in  the  region  (marketed  as  affordable, 
uncomplicated, trouble-free, undemanding and secure drinking water technology) coupled with total 
obliteration of local drinking water systems (yielding water with iron far less than the permissible 
limits) are considered as reasons for the spread of the menace. According to government sources 20  
districts  (Aurangabad,  Begusarai,  Bhojpur,  Buxar,  Bhabua(Kaimur),  East  Champaran, 
Gopalganj,  Katihar,  Khagaria,  Kishanganj,  Lakhiserai,  Madhepura,  Muzafferpur,  Nawada, 
Rohtas, Saharsa, Samastipur, Siwan, Supaul, West Champaran) are suffering from excessive iron 
contamination in groundwater.

Historically,  the entire populace of north Bihar used dug wells for sourcing groundwater for 
drinking purpose. The entire social fabric was woven around the dug well, as it was considered as a 
common pool resource. Various festivals were based around the dug well. Use of dug well was a  
means towards interaction and bonding between people of the same social groups. The advent  of 
handpump  technology  in  the  early  1970’s,  impacted  the  social  fabric  within  homogenous 
communities.  People  moved  from the  community  owned  dug  wells  towards  private  handpumps, 
despite the initial  resistance to the new technology because of the water passing over the leather  
washer, which from a religious perspective was contaminating the pure resource and making it unfit to 
use for religious rituals. 

Drinking water – focus of MPA’s work in north Bihar

In north Bihar drinking water is a problem for the people throughout the year - during and after 
floods. During floods, the chapakals are submerged under water or covered up in silt, thus creating a 
problem of access. People depend on extremely muddy river water or depend on external agencies to  
provide safe drinking water in the form of relief. Post monsoon, drinking water problems arise from a 
water  quality  perspective.  Iron,  arsenic  and  bacteriological  contamination in  groundwater  is 
common-place in most north Bihar villages. Unsafe drinking water is linked to almost all the issues 
plaguing the people. People are spending hard-earned money on regular visits to the physician and on 
medications to treat ailments which arise mainly from unsafe drinking water. This is the money, which 
ideally would be used towards their economic upliftment.  Constant health problems are causing 
reduced productivity which in turn is affecting livelihoods. It is very clear why drinking water is 
one of the most important issues linked to the development of rural people of north Bihar. 

Various  studies  have  been  conducted  to  determine  the  genesis  and  occurrence  of  chemical 
contaminants  in  groundwater  in  alluvial  regions.  Arsenic  has  especially  been  studied  in  detail.  
However, very little is being done to provide practical solutions to the common man, despite the 
presence of a traditional source that ensures arsenic and iron free water. Instead, various filters 
have been tried for these contaminants, but the maintenance costs and dependence on materials not 
available locally prevents the spread of technology among the people. 

Approach and methodology of the groundwater study

MPA has been undertaking water quality tests and analysis since 2007 in 22 panchayats of the five 
districts – Supaul, Saharsa, Khagaria, Madubani and West Champaran. 



District wise work areas of MPA
Districts Panchayats

Paschim 
Champaran Dakshin Telhua, Shyampur Kotraha,  

Khagaria
Bandh Chatar, Uttar Marar, Dahama Khairi Khuta, Madarpur, 
Sarsawa

Madhubani Baliya, Luckhnour, Gangapur, Hardi, Harna  
Saharsa Pastwar, Maheshi Uttari, Mahiserho, Telhar, Maheshi Dakshini
Supaul Balawa, Baria, Piprakhurd, Ramdattpati, Ghuran

Keeping in  mind the feasibility  of  the testing  and the representativeness  of  the  selection,  it  was 
decided  that  in  total  50  water  samples (from  handpumps,  dug  wells,  ponds,  and  chaurs)  per 
panchayat would be tested.  Out of these 50 sources, in 25 extremely important sources (either 
public or private sources where large number of people consume water and are located in central  
places like schools, religious places, community centres) physical, chemical and biological tests were 
undertaken,  and  in  the  remaining  25  important  sources (where  the  number  of  users  are 
comparatively less) E Coli and arsenic tests were to be conducted  to assess the different kinds of 
problems  and  their  spatial  variability.  For  the  first  time  water  quality  tests  were  conducted  and 
analyzed in 2007 by MPA. Subsequently the tests were conducted in 2008 and 2010 respectively. In 
the entire process DA helped MPA to undertake water testing and its analysis.

The  variations  in  the  water  table  was  monitored  to  understand  the  dynamics  of  groundwater 
movement, the processes of recharge and the discharge of groundwater.  ACWADAM collected one 
time water level data from representative samples of all the 5 districts.  The idea was to create an 
understanding of the entire process to be followed in a scaled up model. MPA staff carried out water  
testing using test kits. Some samples were also sent for testing in AN college, Patna. ACWADAM 
carried out in situ water quality tests using a hand held tracer for 5 parameters. Apart from the modern 
methods, a traditional method for detecting iron in water became apparent while interacting with the 
locals. In this method, fresh crushed guava leaves impart shades of purple color to the water. Darker 
the coloring, higher is the iron content in water. The water quality assessment in 2007 prompted MPA 
to explore, execute and promote alternative drinking water solutions in the five flood prone districts of 
north Bihar. Revival and renovation of dug wells was identified as one of the local solutions for the 
region. In order to promote this solution, MPA modified the existing design of dug well as flood 
resistant structures. 



Biome Solutions helped MPA in evolving the new design structure, and Arghyam supported the entire 
initiative. Since 2007, MPA in conjunction with local population was able to revive 64 and renovate 
41 dug wells. 

Brief of dug well related work undertaken by MPA in the five flood prone districts of north Bihar
District Dug well Revived Dug well Repaired

Supaul 21 07

Saharsa 41 07 (Six through MPA and one through collective 
effort)

Khagaria 12 05

Madhubani 25 14

Pashchim Champaran 10 08

Total 64 41 

MPA continued  with  the  groundwater  assessment  exercise  by  monitoring  quality  of  water  from 
handpumps and old and revived/renovated dug wells. The test results clearly indicated absence  of 
iron and arsenic in majority of old and revived/renovated dug wells.  The results  of  water quality  
testing (2010) are as follows:







Crucial inferences of groundwater quality study of 22 panchayats in five districts of north Bihar 

 24 per cent of handpumps had Arsenic above the permissible limits across Supaul, Saharsa, 
Khagaria, Madhubani and Pashchim Champaran

 15 per cent of unused dug wells indicated marginal presence of arsenic in groundwater in 
Supaul, Saharsa and Madhubani.  Whereas none of the unused dug wells in Khagaria, and  
Pashchim Champaran had traces of arsenic. The used dug wells in all the 22 panchayats of the 
five districts had no traces of arsenic contamination

 75  per  cent  of  tested  handpumps  yielded  water  with  high  levels  of  iron  in  all  the  22 
panchayats of the five districts

 Only 20 per cent of unused dug wells indicated marginal presence of iron in groundwater in 
one panchayat each in Khagaria, Madhubani and Pashchim Champaran districts.  The used 
dug wells in the remaining panchayats of the five districts had no traces of iron contamination

 Majority of the handpumps indicated presence of micro-biological contamination in all the 22 
panchayats  of the five districts

 Unused  dug  wells  had  microbiological  contamination,  whereas  the  ones  that  were  being 
maintained and used by people had no traces of microbiological contamination in all the 22 
panchayats  of the five districts

Way forward

Dug wells seem to be promising as an arsenic and iron free source of water, and its reuse should be 
pursued  further,  with  appropriate  steps  against  microbiological  contamination.  A rapid  survey  of 
quality of water in dug wells needs to be undertaken and those that are free from arsenic and iron 
should be revived with community participation. 


