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Executive Summary
Ground water plays a vital role in India to meet water demands of
various sectoral uses. Ground water quality deterioration from the
contaminants of geogenic origin, in which Arsenic is the one, has emerged
as a major threat to this important resource. Over the years, the extent and
magnitude of Arsenic problem in ground water has increased manifolds
mainly in the States in the Indo-Gangetic-Brahmaputra-Barrack plains and
in few other States. To examine the issue of Arsenic in ground water and its
far reaching consequences on various aspects the ‘Parliamentary
Committee on Estimates’ headed by Hon’ble Dr. Murli Manohar Joshi
had chosen the topic ‘Occurrence of High Arsenic Content in Ground
Water and its consequences’, for evaluation. The ‘Committee on Estimates’
after evaluating the views of different central ministries, such as, Ministry of
Water Resources, River Development and Ganga Rejuvenation (MoWR, RD &
GR), Ministry of Agriculture, Ministry of Environment, Forest & Climate
Change, Ministry of Drinking Water & Sanitation, Ministry of Science &
Technology including CSIR, Ministry of Health & Family Welfare experts,
and Arsenic infested States, gave its observations, suggestions and
recommendations.
As follow up action of the report of the ‘Committee on Estimates’, the
committee of ’Group of Officers (GoO)’ of the Cabinet Secretariat advised to
form the ‘Inter-Ministerial Group (IMG)’. The MoWR, RD & GR accordingly
constituted the IMG under the Chairmanship of Additional Secretary
(WR, RD & GR) & Mission Director, National Water Mission with
members from different concerned Central Ministries/organizations and all
Arsenic affected States as the invitees.
The IMG after taking cognizance of the concerns, observations,
suggestions and recommendations given by the ‘Committee on Estimates’,
critically analyzed the issues, status, and actions taken and initiated by
different concerned Central Ministries and Arsenic affected States and also
the recommendations given by the ‘Core Committee’ on ‘Mitigation and
Remedy of Ground water Arsenic Menace in India’ constituted by the MoWR,
RD & GR. The vision document entitled “Mitigation and Remedy of Ground
water Arsenic Menace in India” prepared by the National Institute of
Hydrology (NIH), Roorkee and Central Ground Water Board (CGWB) also
formed part of the IMG’s problem review mechanism.
This report has been prepared covering the following five chapters:
Chapter-1 titled as “Background: An overview on concerns of ground
water Arsenic menace in India and a brief review of initiatives”
elaborates about the status of Arsenic problems in India, issues, some
scientific and technical details, and also gives a brief review of State-wise
status, actions taken so far, and the recommendations given by the “Core
Committee”.
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Chapter-2 titled as “Parliamentary Committee on Estimates:
Observations, recommendations and actions taken” reproduces the
questions and queries raised by the “Parliamentary Committee on
Estimates” to different Central Ministries and the replies and evidences
furnished by them. The follow up actions taken on the recommendations of
the “Committee on Estimates” have also been included in this chapter.
Chapter-3 titled as “Areas of Concern, Gaps and Strategies to Address
the Challenge” discusses the areas of concern and gaps in the approaches
of Arsenic mitigation, and identifies the strategies to deal with the problem
based on the analysis of Chapter-1 and Chapter-2.
Chapter-4 titled as “Action plan to mitigate Arsenic contamination”
brings out the required initiatives, action plan and budgetary requirements
proposed by different concern Central Ministries/Organizations and also the
Arsenic affected States. An appraisal on action plan and fund requirements
has also been included in this chapter.
Chapter-5 titled as “Recommendations” framed out comprehensive
recommendations derived based on the analysis of the whole gamut of the
problem.
The chapters are self explanatory and prepared comprehensively. The
‘Action Plan’ proposed by the affected States and the concerned Central
Ministries advocated requirements of the following budget to achieve the
goal of Arsenic mitigation upto the level of 10 ppb within the time frame of 5
years period:
(i)

States’ Budget
•

For short term and long term solution to ensure Arsenic safe
drinking water supply to affected habitations : Rs. 3839.42 crore

•

For Information, Education and Communication (IEC) & capacity
building program : Rs. 105 crore

•

For Research and Development (R & D) : Rs. 10 crore

(ii)

Central Ministries’ Budget

•

For short term and long term solution to ensure Arsenic safe
drinking water supply to affected habitations : Rs. 9713.56 crore

•

For Information, Education and Communication (IEC) and capacity
building program : Rs. 0.80 crore

•

For Research and Development (R & D) : Rs. 17.05 crore

•

For Arsenic sludge management : Rs. 1.35 crore + Rs. 4.35 crore
recurring cost in 5 years.

•

For IMG’ Secretarial expenses : Rs. 10 crore

iii

The recommendations derived from the analysis of the whole gamut of the
Arsenic issues are given hereunder:
(i)

The ‘Arsenic Mitigation and its related tasks’ should be taken on a
‘Mission Mode’. The Inter-Ministerial Group (IMG) on ‘Arsenic
Mitigation’ may be made into an empowered Permanent Body, which
will: (a) over-see the implementation of ‘Action Plan’ of the various
Ministries/Departments; (b) reconcile data; (c) guide the entire
programme and; (d) coordinate the efforts of all stakeholders.

(ii)

The task of Arsenic mitigation may be implemented over a period of five
years to achieve full coverage of all habitations having Arsenic content
>10 ppb. The budget for ‘Action Plan’ for Arsenic mitigation has to be
sourced from the available budgetary provisions of the concerned
Central Ministries and State Governments.

(iii) Each affected State can constitute an ‘Arsenic Task Force (ATF)’ for
inter-departmental coordination to combat the menace of Arsenic
toxicity including issue of directives to the concerned departments viz.
Drinking Water and Sanitation, Health & Family Welfare, Agriculture,
Irrigation, Pollution Control Boards, Agriculture Universities, Social
Science Institutes, etc. The State Level Task Force (STF) has to strive
for developing infrastructure for secured drinking water supply
schemes based on surface water sources, wherever feasible and
encourage planned rainwater harvesting scheme for ground water
recharge in vulnerable aquifers to ensure potable water to the people of
Arsenic infested areas. The STF can also encourage development of
alternate water supply and management strategies viz. managed
aquifer recharge and bank filtration in Arsenic affected areas for
meeting drinking and irrigation requirements.
The total projection of funds for the five States namely, Assam, Bihar,
Jharkhand, Punjab and West Bengal for achieving the coverage of
habitations having Arsenic >10 ppb works out to be Rs. 3839.42 crore
over a period of five years, for which year-wise action plan with
milestones and targets should be prepared by the concerned states for
implementation by allocating adequate budget. The remaining states
are advised to prepare action plan for coverage of habitations having
Arsenic >10 ppb along with budget provision.
(iv) The Ministry of Drinking Water & Sanitation has projected total fund
requirement (long term and short term solutions) for combating Arsenic
mitigation at level of 10 ppb is nearly Rs. 9655 crore. The Ministry of
Drinking Water & Sanitation has to take up the task of Arsenic risk
mapping of the affected States indicating the areas above the limit of 10
ppb on priority basis by formulating time-bound action plan and
necessary budget provision. MoDWS and MoHFW jointly have to take
up the task of IEC programme. Therefore, they should formulate and
launch the IEC programme at an early date.
iv

There is a need to revive and strengthen the non-functional Arsenic
removal schemes having potential by appropriate interventions. The
public-private partnership (PPP) and the community participation
models may be effectively explored for better O & M results. Further,
availability of field testing kits including Arsenator is essential for
surveillances of the water quality. Adequate number of water quality
testing laboratories and their accreditation with NABL and
standardization of testing protocols are essential for proper data
reporting. MoDWS has to make necessary budget provision for such
tasks along with year-wise targets and action plan.
(v)

The impact assessment of Arsenic on human health and the required
diagnosis should form the topmost priority in the activities of the
Ministry of Health & Family Welfare. MoHFW should evolve necessary
mechanisms to combat the challenge. In the district hospitals,
appropriate facilities for diagnosis and treatment as well as
rehabilitation of Arsenicosis patients should be created. Medical
practitioners and paramedical staff should be trained on diagnosis and
treatment of Arsenicosis.
For the proposed joint IEC program with MoDWS, an advisory may be
issued from the National Health Mission to the Arsenic affected states
to tackle the menace. The draft guidelines for detection and
management of Arsenicosis in India be finalized within 3-4 months.
The report of the Expert Group constituted by ICMR to finalize the
modalities of treatment along with identification of areas for future
medical research on Arsenic related diseases has to be concluded at the
earliest. MoHFW has to submit its implementable action plan .

(vi) Department of Agriculture and Cooperation (DAC) has to take up the
monitoring of Arsenic content in soil under the soil health card project
in the affected states through sample surveys in 15,108 Arsenic
affected habitations, identified by MoDWS. IEC campaign should be
launched by the Department of Animal Husbandry, Dairying and
Fisheries to make aware public about the effects of Arsenic on
livestock.
DAC has issued advice to the Principal Secretaries of Agriculture, Govt.
of Assam, Bihar, Chhattisgarh, Jharkhand, Haryana, Punjab,
Karnataka, Manipur, Uttar Pradesh and West Bengal on promoting the
cultivation of Arsenic resistant crops, irrigation and water management
practices to be followed in rabi/summer crops to avoid Arsenic
contamination in the crop produced, which may adversely impact
human, animal and environmental health. A number of strategies have
been proposed, but no action plan has been indicated. DAC may draw
firm plans for implementation of advisory through time bound action
plan with adequate funding provisions.
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(vii) Ministry of Environment, Forests & Climate Change has submitted
estimates for Arsenic sludge disposal for 97 community Arsenic removal
plants in three districts of West Bengal at a cost of Rs 1.35 crore with
an annual recurring cost of Rs 0.87 crore. Fund requirements on
similar pattern needs to be worked out for all other States and a
provision for such funding will have to be made in the budget of the
concerned State/ Ministry of Drinking Water & Sanitation to meet out
the requirement of the sludge disposal for the waste generated from
community treatment plants and also from in-situ plants installed in
the hand-pumps.
(viii) Ministry of Water Resources, RD & GR has indicated fund
requirements of Rs. 76.12 crore for R & D activities like mapping of
Arsenic affected zones in western UP, in-situ Arsenic removal, genesis
of Arsenic in Ganga Brahmaputra basin, socio-economic and sociocultural impact of Arsenic contamination, appropriate design of tubewells to prevent inter-aquifer Arsenic contamination, development of
dedicated website and scientific data generation including exploratory
drilling in the States of Uttar Pradesh, Bihar, Jharkhand and West
Bengal.
IMG for its services, management and secretarial expenses would
require about Rs. 10 crore in five years @ Rs. 2.0 crore per year.
MoWR, RD & WR can provide necessary fund to IMG for such activities.
(ix) The Ministries of Urban Development and Science & Technology may
submit their action plan for Arsenic mitigation earmarking necessary
budget provision for next five years.
(x)

Following R&D initiatives are essential for mitigation of Arsenic
contamination which needs to be taken up through various research
institutes through sponsored R&D program :–
•

Preparation of a compendium of works done and the results thereof
on various aspects; viz., technological initiatives and interventions,
alternate water supply arrangements, socio-economic and sociocultural impacts, agricultural and health impacts, etc.

•

Encouragement to development and certification of field testing kits,
which are robust, reliable, affordable and simple enough to use by
relatively unskilled users in the villages;

•

Undertaking the task of comprehensive Life Cycle Assessment (LCA)
and Social audit of reportedly successful and promising Arsenic
removal technologies and initiate steps to scale-up the
implementation of most potential ones;

•

Encouraging development of eco-friendly and innovative methods for
Arsenic sludge treatment & management;
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•

Revival and strengthening the non-functional Arsenic removal
schemes displaying potential by appropriate interventions. The
public-private partnership and the community participation models
may be effectively explored for better O & M results;

•

Developments of infrastructure for secured drinking water supply
schemes based on surface water sources, wherever feasible, and
encourage planned rainwater harvesting schemes for ground water
recharge in the vulnerable aquifers to ensure potable water to the
people of Arsenic vulnerable areas.

•

Evolving methods/mechanisms for scale-up of potential Arsenic
removal techniques/technologies under public-private partnership
for implementation, operation and maintenance of the schemes and
develop rope-in methods for translating effective and sustainable
techniques/technologies from lab to field.

vii

Chapter -1

Background: An Overview on Concerns of Ground Water
Arsenic Menace in India and a Brief Review of Initiatives.
1.0 Introduction
Ground water plays a vital role in India to meet water demands of
various sectoral uses. About 80% of rural domestic needs and 50% of urban
and industrial needs and about 65% of irrigation water requirements are met
by ground water. Ground water quality deterioration from the contaminants of
geogenic origin, in which Arsenic is the one, in many States, mainly in the
Ganga-Brahmaputra-Barak fluvial plains, has emerged as a major concern to
this important resource. The ground water potential of the Ganges and
Brahmaputra Barak basin in India has been assessed 171 BCM (Billion Cubic
Metre) and 26 BCM, respectively, which is about 45.7% of the total annual
replenishable ground water resources of India (CGWB, 2011).
Increased number of contaminated districts and States, where the
contamination is reported beyond the acceptable limit for drinking use as
prescribed by the BIS (Bureau of Indian Standards) is a matter of grave
concern from different viewpoints, which include: (i) risk apprehended on
human and animal health due to the exposure to Arsenicosis by the uses of
Arsenic contaminated ground water; (ii) scope and infra-structural facilities
available to detect and diagnose Arsenic impacted patients; (iii) alternate
source and other remedial measures for supply of Arsenic safe water in the
affected and vulnerable areas; (iv) reliance and dependency of rural people
more on ground water for drinking and irrigation purposes; (iv) risk exposed to
the agricultural sector due to the uses of Arsenic contaminated ground water
and bio-magnification of Arsenic content in the agricultural products; (v)
possible damage caused to the soils health by the use of Arsenic contaminated
water on agricultural lands; (vi) impact on socio-cultural and socio-economic
aspects and (vii) technological solutions available to resolve the issues and
provide Arsenic free water.
Until the year 2008, occurrence of high Arsenic content in ground water
in excess to the limit of 50 μg/L or 50 ppb (BIS standards prevailed until 2009,
later modified to 10 μg/L) was mainly reported in the Ganges-Brahmaputra
fluvial plains covering pockets of seven states namely, West-Bengal,
Jharkhand, Bihar, Uttar Pradesh, Assam, Manipur and Chhattisgarh (NIH &
CGWB, 2010). Uptil the year 2014, the count of number of ground water
Arsenic exposed States has increased from 7 to 10. The reported States are:
West-Bengal, Jharkhand, Bihar, Uttar Pradesh, Assam, Manipur,
Chhattisgarh, Haryana, Punjab, and Karnataka. In West-Bengal, Bihar,
Jharkhand and Uttar Pradesh, the Arsenic exposed areas are mostly located in
1

the flood plain of the Ganga River; in Assam and Manipur the exposed areas
are mainly in the flood plains of the Brahmaputra-Barrak and Imphal rivers,
respectively; in Haryana these areas are in the plains of Yamuna river and its
tributaries; in Punjab the exposed areas are mainly in the flood plains of Ravi
and Beas rivers; in Chhattisgarh and Karnataka the Arsenic exposed areas are
in hard-rock areas, which have different characteristics than the alluvium
plains of Ganges and Brahmaputra. Ironically, except Chhattisgarh and
Karnataka, all other States represent Upper Quaternary aquifers which are
otherwise potential from ground water point of view.
The increase in number of habitations with Arsenic contamination and
more population under the risk, lack of integrated approach and coordinated
action, prompted the Parliamentary Committee on Estimates to examine the
issue of ‘Occurrence of High Arsenic Content in Ground Water’ in detail.
The Committee took Oral Evidence of the representatives of the Ministry
of Water Resources, River Development and Ganga Rejuvenation, Ministry of
Agriculture (Department of Agricultural Research & Education and Department
of Agriculture and Cooperation), Ministry of Environment, Forest & Climate
Change, Ministry of Drinking Water & Sanitation, Ministry of Science &
Technology including CSIR and the Ministry of Health & Family Welfare in the
months of September & October, 2014. The Committee also heard the views of
the experts and sought information and suggestions from all the State
Governments and Union Territories in connection with examination of the
subject.
The Committee has given its recommendation and accordingly, action
has been taken and further action is also proposed.

1.1

Standards for Arsenic in drinking water

Different countries have set different standards of Arsenic content for
drinking water quality. World Health Organization’s (WHO) norms for drinking
water quality go back to 1958; in that year, the international Standard for
drinking water was established at 200μg/L (i.e, 200 ppb; ppb : parts per
billion) as an allowable concentration for Arsenic. In 1963, the standard was
re-evaluated and reduced to 50μg/L(50 ppb). The WHO guidelines (WHO,
2004) have been revised during the recent past and the permissible limits have
been reduced from 50μg/L to 10μg/L (10 ppb) in the year 1993 due to the
adverse health reports that arose from different parts of the world, where
Arsenic has caused severe health problems.
Until 2009, in India the acceptable limit for Arsenic in drinking water was
50 ppb (IS: 10500, 2009). After the year 2009, Bureau of Indian Standards
(BIS) has set the desirable limit of Arsenic in drinking water as 10 ppb and in
the absence alternate sources, ‘maximum permissible limit’ in drinking water
has been set to 50 ppb(IS: 10500, 2012).
2

1.2 Arsenic in ground water in India
Isolated pockets in 86 districts in ten States as detailed in Table 1 have been
reported affected by ground water Arsenic content beyond BIS maximum
permissible limit of 50 ppb. Occurrence of Arsenic in ground water in those
affected areas has been highly sporadic in nature and not necessarily all the
sources were contaminated. As per IMIS (Integrated Management Information
System) data of Ministry of Drinking Water & Sanitation, about 22.38 lakh
population is affected by Arsenic in 1800 habitations.
Table 1: State/Districts partially affected by high concentration of
Arsenic in ground water.
S.No.

1

State/UT
&
Number
of
Arsenic affected
districts
Assam
18 Districts

2

Bihar
15 Districts

3

Chhattisgarh
1 Districts
Haryana
13 Districts

4
5
6
7
8
9

Jharkhand
1 Districts
Karnataka
2 Districts
Manipur
2 Districts
Punjab
6 Districts
Uttar Pradesh
20 Districts

Districts in which Arsenic concentration in
ground water reported above 50ppb
Sivsagar,
Jorhat,
Golaghat,
Sonitpur,
Lakhimpur, Dhemaji, Hailakandi, Karimganj,
Cachar, Barpeta, Bongaigaon, Goalpara, Dhubri,
Nalbari, Nagaon, Morigaon, Darrang, Baksha
Begusarai,
Bhagalpur,
Bhojpur,
Buxar,
Darbhanga, Katihar, Khagaria, Kishanganj,
Lakhisarai, Munger, Patna, Purnea, Samastipur,
Saran, Vaishali
Rajnandgaon
Ambala, Bhiwani, Faridabad, Fatehabad, Hissar,
Jhajjar, Jind, Karnal, Panipat, Rohtak, Sirsa,
Sonepat, Yamunanagar.
Sahebganj
Raichur, Yadgir
Bishnupur, Thoubal
Mansa,
Amritsar, Gurdaspur, Hoshiarpur,
Kapurthala, Ropar.
Bahraich, Balia, Balrampur, Bareilly, Basti,
Bijnor, Chandauli, Ghazipur, Gonda, Gorakhpur,
LakhimpurKheri, Meerut, Mirzapur, Muradabad,
Rai Bareilly, Sant Kabir Nagar, Shajahanpur,
Siddarthnagar, Sant Ravidas Nagar, Unnao

3

10

West Bengal
8 Districts

Bardhaman,
Murshidabad,
Parganas

Hooghly,
Howrah,
Malda,
Nadia, N-24 Parganas, S-24

Arsenic occurrences in ground water in India can broadly be put into two
categories: (i) occurrence in parts of West Bengal, Bihar, Jharkhand, Uttar
Pradesh, Assam, Manipur, Punjab, and Haryana in the alluvial terrain, and (ii)
in parts of Karnataka and Chhattisgarh in the hard rock terrain.
In general, worldwide large-scale ground water Arsenic contamination is
reported from Late Quaternary fluvial and deltaic deposits. However, exceptions
are there, such as in Chhattisgarh and Karnataka, where it is very limited in
aerial extent and site specific. In these two states, Arsenic is reported to be
associated with sulphide mineralization especially Arsenopyrite. In Karnataka,
it is mainly restricted to the gold mineralization areas covering parts of Raichur
and Yadgir districts and in Chhattisgarh, it has been reported from the acid
volcanic associated with Kotri lineament. Arsenic from Arsenic-bearing
minerals like Arsenopyrite, which is common in those settings, has been
released into ground water under favorable geological conditions. State-wise
summary of Arsenic in ground water is described in the subsequent section.

1.2.1

Assam

In Assam State, Arsenic was first detected in 2004. Initially few samples
collected from Karimganj, Dhubri and Dhemaji districts showed ground water
Arsenic concentration more than 50 ppb. Recent report of UNICEF indicated
18 out of 23 districts covering 76 blocks and 603 habitations were affected by
ground water Arsenic toxicity (Table1 & Figure 1). Subsequently, a
comprehensive task of analyzing ground water samples was undertaken by the
PHED, Government of Assam jointly with the UNICEF. The task was performed
in a three tier system with Field Kit (FTK), UV-1 at Rural Lab and AAS at State
laboratory. It was reported that 2571 habitations were severely affected by the
exposure to ground water Arsenic contamination.
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Figure 1: Map showing Arsenic exposed districts in Assam, superimposed on
map of hydrogeology and river course.

1.2.2

Bihar

Elevated Arsenic concentration in ground water was first detected, in
2002, from two villages, Barisban and Semaria Ojhapatti in Bhojpur district
located in the Middle Ganga Plain (MGP). The area is located in the flood-prone
belt of the Sone-Ganga inter-fluvial region. Investigations by Central Ground
Water Board (CGWB) and Public Health Engineering Department, Bihar
indicated Arsenic concentration as high as 178 ppb in the hand pumps with
depth ranging between 20 metre and 40 metre below ground level. A total of
1590 habitations distributed over 15 districts (Table 1 and Figure 2) were
found affected by Arsenic concentration more than 50 ppb. With the mitigation
measures adopted by the State, the Arsenic affected habitations were reduced
from 1590 to 95 by April, 2015. The remaining 95 affected habitations are
spread over 9 districts namely Begusarai, Bhagalpur, Buxuar, Darbhanga,
Lakhisarai, Munger, Patna, Sambalpur and Saran. At present, the total
population residing in the risk zone is around 9 million. Most of these districts
are located along the course of River Ganga in Bihar. The geological formations
in the affected areas, is Quaternary Alluvium holding multi-aquifer system. The
aquifers are represented by medium to fine sands having occasional coarse
grained sand layers alternating with clay, sandy clay layers.
5

Figure 2: Map showing Arsenic exposed districts in Bihar, superimposed on
map of hydrogeology and river course.
1.2.3

Chhattisgarh

Other than the flood plain areas of Ganga-Brahmaputra-Barrak rivers,
the contamination was also detected from hard rock areas in Ambagarh
Chowki block of Rajnandgaon district in Chhattisgarh State (Table 1 & Figure
3). A few hundred people were exposed to Arsenical skin lesions from the
affected villages. One cancer patient (with Arsenical skin lesions) and many
patients with keratosis were identified. Analysis of ground water samples
showed that 11 villages are affected by Arsenic contamination.
1.2.4

Haryana

The study of CGWB-NWR, Chandigarh in the year 2003 and 2013 under
the Aquifer Mapping Project showed Arsenic concentration in ground water
more than 50 ppb in sporadic areas in different districts (Table 1 and Figure 4)
covered by alluvial aquifers in Haryana State. High concentration of Arsenic
has been suspected to be due to the mobilization of Arsenic from sediments
containing Arsenic rich minerals which dissolved under reducing conditions
and mixed with the ground water. The source of Arsenic is geogenic, present in
alluvial sediments. However, no report of Arsenocosis from any part of the
State has been reported till date. The districts exposed to ground water
Arsenic contamination are in the river courses of the Yamuna river and its
tributaries, which have routes originated from Himalayas.

6

Figure 3: Map showing Arsenic exposed district in Chhattisgarh, superimposed
on map of hydrogeology and river course.

Figure 4: Map showing Arsenic exposed districts in Haryana, superimposed on
map of hydrogeology and river course.

1.2.5

Jharkhand

Ground water Arsenic contamination above 50 ppb was first reported
during 2003-04 by SOES (School of Environmental Studies), Jadavpur
7

University from the Sehabganj district of Jharkhand located between the
Middle and Lower Ganga Plains (Table 1 &Figure 5). Later during 2006-07, it
was confirmed by CGWB through detailed investigation. In all 278 habitations,
counting population of about 209060 were affected by Arsenic toxicity. Arsenic
contamination has been reported from the area close to the Ganga River and it
is in those areas, where the Ganga River has been shifted during the recent
past. The hand pumps and tube-wells of depth ranges between 25 and 50
metres below ground level (mbgl) have been reported to be contaminated. The
affected areas have similar geological formations as in the adjacent Bihar and
West Bengal. The dug wells have been reported free from Arsenic
contamination (CGWB, 2008).

Figure 5: Map showing Arsenic exposed district in Jharkhand, superimposed
on map of hydrogeology and river course.

1.2.6

Karnataka

In Karnataka, Arsenic in ground water has been reported mostly from
the areas influenced by gold mining and associated activities. The occurrence
of Arsenic is related to arsenopyrite mineral present in the host rock.
Examples are the Hutti Gold mining area in Lingasugur taluk of Raichur
district and abandoned gold mining areas in Shorapur taluk of present Yadgir
district, which was earlier in Gulburga district (Table 1 & Figure 6). After
extraction of the gold, the chemical waste was dumped on the ground surface
in the adjoining areas of the mine. These dumped materials having
arsenopyrite leached out Arsenic during rainy season and joined the ground
water regime. The leaching and enrichment of Arsenic is localized and its effect
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is more in the proximity of the underneath phreatic aquifer. The Arsenic in
those areas has been reported as geogenic contamination, which may not
reflect the general ground water condition in the area.

Figure 6: Map showing Arsenic exposed district in Karnataka, superimposed
on map of hydrogeology and river course.

1.2.7

Manipur

The report of SOES, Jadavpur University showed that the valley districts
of Manipur namely, Kakching, Imphal East, Imphal West, and Bishnupur have
Arsenic in ground water (Table 1 & Figure 7). These districts are located along
the river courses, which have originated from the eastern Himalayas. These
four districts cover about 10% of the total area of Manipur and about 70% of
the total population of the State. In Manipur, people normally do not use hand
pump and tube-well water for drinking, cooking and agricultural purposes and
no case of Arsenic affected patients has been reported from the State.
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Figure 7: Map showing Arsenic exposed districts in Manipur, superimposed on
map of hydrogeology and river course.

1.2.8

Punjab

Analysis of 261 shallow groundwater samples of Punjab State carried out
by CGWB in the year 2004, showed presence of Arsenic in ground water with
wide spatial variation. Arsenic concentration exceeding value of 10 ppb was
encountered at 12 locations in districts of Amritsar, Gurdaspur, Hoshiarpur,
Kapurthala and Ropar (Table 1 & Figure 8). All these Arsenic exposed districts
are located along the river courses of the Ravi and Beas, which have also
routes originated from the Himalayas. Analyzed results of samples collected
from those locations during the post-monsoon period showed substantially
higher Arsenic concentration than as observed from the samples of the premonsoon.
The analyzed results of 105 samples collected from different locations
and different sources viz. canal water, hand pumps and tube-wells spread over
all over the district of Mansa (Punjab) by CGWB-NWR in July, 2010 showed
that tube-well samples at 6 locations had Arsenic concentration above 10 ppb.
The depth from where those water samples were collected ranged from 13 m to
35 m.
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Figure 8: Map showing Arsenic exposed districts in Punjab, superimposed on
map of hydrogeology and river course.

1.2.9

Uttar Pradesh

Ground water Arsenic contamination was first reported in the year 2003
by SOES, Jadavpur University from survey of 25 villages in Ballia district.
Thereafter, with continued survey two more districts, Ghazipur and Varanasi
were detected for ground water Arsenic contamination. As on 2008, 3 districts
covering 69 villages in 7 blocks were reported as affected and people suffering
from Arsenical skin lesions. The Arsenic affected villagers used to drink water
generally from hand pumps, which tap ground water from shallow aquifers of
depth about 20-30 m. Uptil, 20 districts (Table 1 & Figure 9) have been
reported to have elevated Arsenic in ground water in scattered pockets. It is
motivating to note that, all those Arsenic affected districts in Uttar Pradesh and
12 districts in Bihar are aligned along the linear track along the course of the
river Ganga.
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Figure

1.2.10

9: Map showing Arsenic exposed districts in Uttar
superimposed on map of hydrogeology and river course.

Pradesh,

West Bengal

The Arsenic in ground water more than 50 μg/L was first surfaced from
West Bengal in the year 1983 from 33 villages in four districts, namely, South
24 Pargana, North 24 Pargana, Nadia, and Murshidabad. The status as
compiled by NIH (National Institute of Hydrology) & CGWB (2010) indicated
that as on year 2008, 9 districts (including Kolkata) covering 3417 villages
spread in 111 blocks have been reported as contaminated. The contaminated
areas are in patches and encompasses the districts of Murshidabad, Nadia,
North 24 Parganas, South 24-Parganas and Kolkata to the east and Howrah,
Hoogli, Barddhaman to the west of the River Bhagirathi/ Hugli, and Malda to
the north of the River Ganga (Table 1 & Figure 10). There can be several other
lists of Arsenic affected areas prepared by different organizations, which may
differ from one to another, because of number of reasons, e.g, (i) number of
samples analyzed, and different sampling locations; (ii) compilation of
information may be different etc. However, the fact is that with every
additional survey, an increasing number of contaminated villages and more
affected people have been identified.
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Figure

10:

Map showing Arsenic exposed districts in West Bengal,
superimposed on map of hydrogeology and river course.

As per the survey report by SOES, Jadavpur University for all the 9
districts (including Kolkata) in West Bengal, the severities had been classified
into three categories: severely affected (>300 ppb), mildly affected (between 10
and 50 ppb), and unaffected (< 10 ppb). Nine districts (Malda, Murshidabad,
Nadia, North 24-Parganas, South 24-Parganas, Bardhaman, Howrah, Hooghly
and Kolkata, Figure 10), where more than 300 ppb Arsenic concentration was
reported in tube-wells, had been categorized as severely affected. Out of
135,555 samples analyzed from these nine districts 67,306 (49.7%) samples
showed Arsenic concentration above 10 ppb and 33,470 (24.7%) samples above
50 ppb.
Interestingly, all 9 severely affected districts (concentration > 50 ppb) are
in a linear track along the river Bhagirathi (the stretches of the river Ganga
passed through Kolkata). Most of the affected areas lie along the left hand side
of the river along the direction of ground water flow. The ground water flow
direction in those areas is towards south-east direction, and the affected areas
also swell mostly along the same direction. The geological formations in those
areas are of thick alluvial deposits of Quaternary age. Arsenic contaminated
ground water strata lies largely in the intermediate zone having depth range
between 15 m and 50 m.
The demographic survey of the affected areas and analysis of water
samples by many organizations carried out upto year 2008 (SOES alone
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analyzed nearly 211955 water samples; CGWB, State PHED, WB and Bihar,
and other organizations also analyzed quite a large number of water samples)
estimated that more than 13.85 million people could be under the threat of
contamination level above 10 ppb, in which more than 6.96 million people
could be above 50 ppb, against the total population of those areas, which could
be of the order of 50 million. Also, a huge number of live-stocks have also been
reported to be exposed to Arsenic contaminated ground water. Figure 11
shows a spatial map of ground water; Arsenic exposed States and their inactive
linear track of occurrence.
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Figure 11: State-wise distribution of Arsenic contamination in ground water.
The areas as depicted in the map are indicative only (source:
Central Ground Water Board).
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1.3

Impacts of Arsenic on human health in chronically exposed
population

Arsenic can exert its toxic effects through impairment of cellular
respiration by inhibition of various mitochondrial enzymes and uncoupling of
oxidative phosphorylation. The As(III) species can react with -SH group of
protein and enzymes, thereby make them inactive and increase reactive oxygen
species in the cells causing cell damage. Research studies revealed that
Arsenic could inhibit 200 enzymes in the body. It has been regarded that
multi-systemic non-cancer effect could be due to deactivation of essential
enzymatic functions by trivalent Arsenic compounds and subsequent oxidative
stress to cell.
More recent studies have detected along with all the 4 species [As(III),
As(V), MMA(V), DMA(V)], also the presence of MMA(III) and DMA(III) in urine. It
is also considered that inorganic As(III) and the reduced forms of MMA(III) and
DMA(III) formed during methylation are highly reactive and contribute to the
observed toxicity of inorganic Arsenic. So far, no evidence has been found that
inorganic Arsenic directly causes genetic mutations affecting cancerous cells.
Inorganic Arsenic indirectly enhances susceptibility to cancer inducing
chromosomal alterations, inhibition of DMA repair process, oxidative stress
and cell proliferation. Arsenate (AsO43−) has similar structure as phosphate
(PO43-) and thus can substitute PO43- in adenosine diphosphate (ADP). This
substitution prevents conversion of ADP to ATP (adenosine triphosphate) which
produces energy to cell. The available health effect reports, after ingestion of
Arsenic contaminated ground water, are mainly from the epidemiological study
of chronic Arsenic exposure. Number of incidents and studies related to acute
Arsenic toxicity are meager compared to chronic Arsenic exposure. During the
last decade plenty of chronic Arsenic exposure incidents have been reported
from Asian countries due to use of Arsenic contaminated ground water and
associated health effects. More and more studies have been carried out to know
various health effects due to chronic exposure. During the last decade, 4
monographs (IARC, 2004; IPCS, 2001;and NRS, 1999; 2001) along with large
number of reports and special issues have been published to include the
research activities of chronic Arsenic exposure and various carcinogenic and
non-carcinogenic health effects.
Inorganic Arsenic exposure deactivates the function of enzymes, some
important anions, cations, transcriptional events in cells and causes other
direct or indirect effects. Such activities of inorganic Arsenic result in
numerous illnesses that have been also confirmed by repeated epidemiological
investigations. Examples of the same are : (i) Dermal effects, (ii) Cardiovascular
effects, (iii) Respiratory effects, (iv) Gastrointestinal effects, (v) Endocrinological
effects (diabetes mellitus), (vi) Neurological effects, (vii) Reproductive and
developmental effects, (viii) Cancer effects, and (ix) other effects. Symptoms of
Arsenicosis are primarily manifested in the form of different types of skin
disorders such as skin lesions, hyper keratosis and melanosis.
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1.3.1

Arsenical health effects in India – Vulnerability of
infants, children and women

In several studies, the association between Arsenic exposure and adverse
pregnancy outcome, including spontaneous abortion, preterm birth, stillbirths,
low birth weight and neonatal and prenatal mortality has been documented
from Arsenic affected villages of West-Bengal and other states in India. A
number of scientific and medical investigations had been carried out by: (a)
School of Tropical Medicine (STM); (b) All India Institute of Hygiene and Public
Health (AIIH&PH); (c) Central Ground Water Board (CGWB); (d) Centre for
Study of Man and Environment (CSME); (e) West Bengal Government Public
Health Engineering Department (PHED); (f) Arsenic group in Seth Sukhlal
Karnani Memorial Hospital; (g) West Bengal Directorate of Health Services,
Government of West Bengal and (h) Kolkata Medical College, etc. In very
preliminary work, medical group of SOES examined around 96,000 individuals,
including children (age range: infants to 11 yr), for Arsenic toxicity from
Arsenic affected villages of West Bengal and 9,356 of them showed skin lesions;
in children, these numbers were 5.6% (n = 14,000). Various types of skin
manifestations and other Arsenic toxicity were observed from Melanosis,
Keratosis, Hyperkeratosis, Dorsal Keratosis, and non-pitting Edema to
Gangrene and Cancer. Neurological examination was generally done for
Arsenocosis patients whose skin lesions were already diagnosed by experienced
dermatologist. Overall prevalence of clinical neuropathy was noted in various
studies in populations of 24-Pargana-North, 24-Pargana-South, Murshidabad,
Nadia and Bardhaman districts of West Bengal and in the States of Bihar,
Uttar Pradesh, Jharkhand and Chhattisgarh. Arsenic exposure during
pregnancy can adversely affect several reproductive endpoints.

1.3.2

Other multi-systemic
affected areas

common

features

in

Arsenic

The following common features were reported mainly from the Arsenic
endemic areas of India and Bangladesh :
i.

Most of the population suffered from Arsenic skin lesions were from a
poor socio-economic background,

ii.

Skin itching to sun rays, burning and watering of eyes, weight loss, loss
of appetite, weakness, lethargy and easily fatigued limited the physical
activities and working capacities,

iii.

Chronic respiratory complaints. Chronic cough with or without
expectoration was evident in more than 50%. As reported by the villagers,
the unique sound of "Cough of Arsenicosis". The cough may be painful
and sputum may contain blood to be misdiagnosed as pulmonary
tuberculosis. In late stages, shortness of breath might predominate,
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iv.

Gastrointestinal symptoms of anorexia, nausea, dyspepsia, altered taste,
pain in abdomen, enlarged liver and spleen, and ascites (collection of fluid
in abdomen) observed in many patients,

v.

Moderate to severe anemia was evident in some cases,

vi.

Conjunctival congestion, Most of the population suffering from Arsenic
skin lesions is from a poor socio-economic background and Leg-edema
was less common.

Figure 12: Photographs showing different kinds of skin ailments resulting from
prolonged exposure to drinking water having high Arsenic content.
(Source: SOES, Jadavpur University, adopted from the vision
document by NIH and CGWB, 2010)
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1.4 Arsenic in food chain
It has been reported by experts that there has been no relation between
concentration of Arsenic in drinking water and disease load among the affected
population. A number of studies reported that vegetables and crops grown by
using Arsenic contaminated ground water can add manifold daily Arsenic
intake through food consume apart from drinking water. The economy of the
Arsenic affected areas, particularly those in the alluvial plains mainly depends
on agriculture; therefore, practice of using the same Arsenic contaminated
ground water for irrigation purpose is continuing. It has also been reported
that tuberous vegetables accumulate higher amount of Arsenic than leafy
vegetables followed by fruity vegetable. The higher Arsenic accumulation has
been reported in potato, brinjal, arum, amaranth, radish, lady finger, and
cauliflower, whereas, relatively low level of Arsenic accumulation has been
reported in beans, green chilli, tomato, bitter guard, lemon, turmeric. The
major oil seeds and pulses have also been reported to contain high Arsenic
content. Arsenic accumulation was reported to be more in Boro rice season
than in Aman season. The high yielding rice varieties have more Arsenic
accumulation than the local varieties. The people having poor nutrition have
been reported to be affected more from Arsenic toxicity than the people having
adequate nutrition.

1.5 Transmission
irrigation

of

Arsenic

in

agricultural

soil

through

The immediate and long-term impact of using Arsenic contaminated
water on irrigating paddy soils are another important concern, as Arsenic can
transfer from water to soil. This phenomenon has been reported in several
studies. Boro (dry season) rice requires approximately 1000 mm depth of
irrigation water per season. Meharg and Rahman (2003) predicted that soil
Arsenic levels could be raised by 1 µg/g per annum due to irrigation using
Arsenic contaminated water. A number of studies have reported that Arsenic
containation in soils has positive correlation with Arsenic content in water and
Arsenic rich irrigation water can enrich the Arsenic level in agricultural soil up
to five times than the normal soil.

1.6 Social implications of Arsenic contamination & vulnerable
groups
Arsenic contamination in ground water has other far-reaching
consequences not only as health and environmental hazards but also as social
problem. About 30% of the affected population constitutes illiterate inhabitants
living below poverty line. Women, children and infants are more vulnerable to
Arsenic toxicity than male and adults. There has been little or no social
education concerning the treatment of persons affected by Arsenic toxicity and
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about ill effects of using Arsenic contaminated water. Because of illiteracy and
lack of information, many confuse the skin lesions with leprosy, which among
village people is considered a contagious killer. As a result, those who have
early symptoms of Arsenicosis do not disclose their condition to avoid certain
ostracism. When family members come to know of a sufferer’s warts and black
spots, they tend to avoid direct contact with the affected person. Sufferers in
rural areas are not allowed to appear in public. Affected school-age children
are prevented from attending schools. Adults are barred from attending
cultural/religious functions. Often, when employers discover their affliction,
the affected workers immediately lose their jobs. The worst affected people are
poor women and children. In poor rural households, it is the adult female who
is the generally the most undernourished and most vulnerable to disease.
Women are unable to get married and Arsenic impacted wives are abandoned
by their husbands. As a result, the divorced women find no place in the
society and, with their children, become destitute. In villages, it becomes a
problem for parents to get their affected daughters married. Arsenicosis also
affects the productivity of victims, who are often so incapacitated that they are
unable to work and become liabilities for their families. These can be regarded
as the social disorderness and problems causing by the use of Arsenic
contaminated water.

1.7 Technological options
Technological options to combat Arsenic menace in ground water to ensure
supply of Arsenic free water in the affected areas can be one of the followings or
a combination of more than one options :
• In-situ remediation of Arsenic from aquifer system.
• Ex-situ remediation of Arsenic from tapped ground water by Arsenic
removal technologies.
• Use of surface water source as an alternative to the contaminated
groundwater source.
• Tapping alternate safe aquifers for supply of Arsenic free ground water.
• Biological Arsenic removal.
Since the major source of Arsenic in ground water is of geogenic origin and
is intricately linked to the aquifer geometry and ground water flow regime, its
effective remediation warrants understanding of physic-chemical processes in
ground water and aquifer framework, lithology and ground water flow regime of
the area. The remedial measures includes variety of options, ranging from
removing Arsenic from ground water after it is extracted, searching alternative
aquifers, reducing Arsenic level within the aquifer itself, dilution of the
contaminants by artificial recharge, blending with potable water, etc.
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1.7.1

Ex-situ Arsenic treatment

This method primarily targets to lower the concentration of Arsenic after
the water is extracted from aquifers. A variety of treatment technologies, based
on oxidation, co-precipitation, adsorption, ion-exchange and membrane
process, have been developed and are available for removal of Arsenic from
contaminated water (DST, 2015). However, question, regarding the efficiency
and applicability/appropriateness of the technologies, remains, particularly
because of low influent Arsenic concentration and differences in source water
composition. Some of these methods are quite simple, but the disadvantage,
associated with them, is that they produce large amounts of toxic sludge. This
needs further treatment before disposal into the environment, besides the
sustainability of these methods in terms of economic viability and social
acceptability.
Many of these technologies can be adopted in household and community
scale for the removal of Arsenic from ground water. During the last couple of
decades, many small scale Arsenic removal technologies have been developed,
field tested and used in various countries including India. There is a need of
prioritizing available technological solutions based on their effectiveness, cost,
operation & maintenance, and acceptability. Various technologies available for
removal of Arsenic from contaminated water are based mainly on five
principles:
i)

Oxidation & filtration

ii) Co-precipitation: Oxidation of As (III) to As (V) by adding suitable
oxidizing agent followed by coagulation, sedimentation and filtration (coprecipitation).
iii) Adsorption: Activated Alumina, Iron filings (zero valent iron) and
hydrated iron oxide.
iv) Ion exchange through suitable action and anion exchange resins.
v) Membrane technology: Reverse osmosis, nano-filtration and electrodialysis.
The details about the processes of these techniques are available in many
literatures (NIH & CGWB, 2010; DST 2015). Arsenic is normally present in
ground water in As (III) and As (V) states in different proportions. Most
treatment methods are effective in removing Arsenic in penta-valent state and
hence, include an oxidation step as pre-treatment to convert As (III) to As (V).

1.7.2

Arsenic safe alternate aquifers

This technique advocates tapping safe alternate aquifers right within the
affected areas. In the vast affected areas in the Gangetic Plains covering Bihar
and Uttar Pradesh as well as Deltaic Plains in West Bengal is characterized by
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multi-aquifer system (CGWB, 1999; Acharya, 2005; Saha, 2009; Shah, 2007).
The sedimentary sequence is made up of Quaternary deposits, where the
aquifers have unconsolidated sands, which are separated by clay/sandy clay,
making the deeper aquifer/aquifers semi-confined to confined in nature. The
Arsenic contamination is mainly in the upper slice of the sediments,
particularly in the shallow aquifer system within 80 metre below ground level
(CGWB, 1999; Saha et al, 2009). However at places, like Maldah district in
West Bengal, single aquifer exists till the bed rock is encountered at 70-120
mbgl. The lithologic, ground water flow, isotope and hydro-chemical modeling
carried out by CGWB along with other agencies like BARC has indicated that
the deep aquifers (>120 mbgl) underneath the contaminated shallow aquifer
have been reported Arsenic free. Long duration pumping tests and isotopic
studies carried out in West Bengal and Bihar indicated that limited hydraulic
connection between the contaminated shallow and contamination free deep
aquifers, and the ground water belong to different age groups having different
recharge mechanisms (CGWB, 1999; Saha et al, 2011; CGWB and BARC,
2009). Deep aquifers in West Bengal, Bihar and Uttar Pradesh have the
potential to develop for community-based water supply. For single aquifer
system, as reported in Malda district of West Bengal, this technique may not be
useful. The generalized schematic diagram showing the distribution of Arsenic
in multi-layered alluvial aquifers and design of a deep tube-well to tap deeper
aquifer system (Talukdar and Ghosh, 2009) is shown in Figures 13 and 14,
respectively. These eventually advocate that there is an immediate need of
preparing Arsenic risk map of affected States indicating Arsenic risk and
vulnerable zones, Arsenic safe aquifers, etc.
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Figure13:
Schematic
diagram
showing distribution of Arsenic in
multi-layered alluvial aquifer in parts
of Middle Ganga Plain.

1.7.3

Figure 14 : Tube-well design of a deep
tube well tapping Arsenic safe deeper
aquifer (the well on the left shows a
properly designed tube well tapping
deeper aquifer while the one on the
right shows an improperly designed
well).

In-situ (sub-surface) Arsenic treatment

In-situ remediation refers to all such techniques that make Arsenic
immobilization possible within the aquifer itself. As Arsenic is mobilized in
ground water under reducing conditions, it may also be possible to immobilize
the Arsenic by creating oxidized conditions in the sub-surface. However,
further investigations on geo-chemistry of Arsenic and its speciation would be
necessary. Some of the in-situ treatments applied successfully elsewhere for
Arsenic treatment are mentioned here :
(a) Use of atmospheric O2 for iron and Arsenic rich water,
(b) Use of atmospheric O2 and ferrous chloride for low Iron and Arsenic rich
water,
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(c) Permeable Reactive Barriers (PRB),
(d) Electro-kinetic treatment.

1.7.5

Biological Arsenic removal

Arsenic in water can be removed by microbiological processes (Rahman
and Ravenscroft, 2003). Two main types of metal-microbe interactions which
can potentially be used for the removal of Arsenic from ground water are: (a)
microbial oxidation of Arsenic (III) to Arsenic (V) to facilitate its removal by
conventional Arsenic removal processes, and (b) bio-accumulation of Arsenic by
microbial biomass.
In addition to the techniques mentioned above, Phyto-remediation, which
is an in-situ technology applicable to contaminated soil and ground water, uses
aquatic plants to accumulate Arsenic and thus remove Arsenic from
groundwater. Azolla and Spirodella (duckweed) species have the highest
efficiency to remove Arsenic. A study on duckweed was carried out in
Bangladesh (Rahman and Ravenscroft, 2003) and found to be efficient. The
results indicated that a complete cover of plant could accumulate about 175 g
of Arsenic from a pond of one hectare area per day.
In-situ remediation of Arsenic from aquifer system or decontamination of
aquifer is the best technological option. However, in-situ remediation of Arsenic
contaminated aquifer would be very expensive and may be a difficult task
because of the size of the plan and absence of complete understanding of the
physico-chemical and geo-chemical processes and behavior of aquifer system.
Although the use of surface water sources, as an alternative to the supply of
treated contaminated ground water, seems to be a logical proposition, it would
require availability and supply of surface water flow and organized water
supply system for ensuring supply of both drinking and irrigation water. To
meet requirement of potable water in Arsenic affected areas, this approach can
prove to be a potential alternative in areas having thick population. Based on
this approach, Governments of West Bengal and Bihar have developed some
schemes to supply drinking water to some of the Arsenic affected areas.
Tapping alternate safe aquifers, for supply of Arsenic free ground water, could
also prove to be a logical proposition. This has also been explored in many
areas on a local scale. However, this approach would require extensive studies
and analyses for mapping of ground water availability, fresh water reserves and
to examine mobilization of Arsenic in the aquifer, both on spatial and temporal
scale.
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1.8

Mitigation and remedy of Arsenic contamination in ground
water in India

1.8.1

State-wise initiatives

Since the report of ground water Arsenic contamination from West Bengal
in the year 1983, thereafter eventually from other States, various Central
Government and State Government Departments have taken up a number of
initiatives for mitigation and remedy of Arsenic contamination viz. identification
of contaminated sources, establishment of treatment plants, alternate fresh
water supply etc. State-wise action taken, as reported by the State Government
departments, for remediation of Arsenic contamination are as follows:

1.8.1.1 Assam : Out of 2571 Arsenic toxicity affected habitations, the State
has taken some mitigation measures in 2212 habitations. Piped water supply
schemes (PWSS) have been provided in 115 habitations and new dug-wells
tapping shallow aquifer (free of Arsenic contamination) have been constructed
in 2097 habitations with a total project cost of Rs. 390.09 crore. For the
remaining 359 habitations, the State has a plan to take mitigation measures by
providing PWSS to 50 habitations and dug-wells to 18 habitations with an
estimated cost of Rs. 151 crore.
1.8.1.2

Bihar : The State adopted some short and long term remedial
measures. The short term measures include: conversion of dug-wells into
sanitary wells, replacement of tube-wells by India Mark-II hand pumps with
more than 100 m depth, construction of new sanitary wells fitted with solar
pumps and construction of hand pumps with Arsenic removal units. The long
term measures include: construction of deeper hand pumps with proper
sealing; surface water based multi village piped water supply schemes;
rainwater harvesting and mini water supply schemes attached with Arsenic
treatment units earmarked to the specialized technical agencies for operation
and maintenance. Presently, 7 projects are under implementation at a cost of
Rs.986.26 crore covering 1296 villages in Patna(E), Sambalpur, Begusarai,
Vaishali, Bhagalpur(E), Bhagalpur(W) and Buxur divisions.

1.8.1.3

Chhattisgarh : To mitigate the Arsenic problem, a grouped water
supply scheme in 18 villages are under implementation stage. The grouped
water supply scheme has to cover Hathikanhar, Sonsaytorla, Mangatola,
Pangari, Bhansula, Atargaon, Biharkhurd & Biharkala, Kaurikasa,
Bhagwantola, Arajkund, Ambagarh Chowki, Sanghali, Telitola, Dhadutola,
Kotara, Jorataria, Thelitola and Jadutola, villages. PHED, Government of
Chhattisgarh has the responsibility to put in place the project within 3 years.
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The Operation and Maintenance after OHT’s would be on the respective Gram
Panchayat of grouped villages.

1.8.1.4

Haryana : No habitation has been reported affected by Arsenic

contamination.

1.8.1.5 Jharkhand : The State Government has constituted a ‘State Water
Quality Task Force’ to deal with the issues pertaining to Arsenic contamination.
The ground water sources having excess Arsenic concentration have been
identified and all those locations are being monitored regularly as per ‘Uniform
Rural Drinking Water Quality Monitoring Protocol’. The planning and
implementation of mitigation measures have been done on the basis of Arsenic
concentration limit as 10ppb. Sahebganj mega water supply scheme, based on
surface water source, is under implementation and reported to be completed by
2016. This scheme having cost of Rs. 134 crore has plan to cover 100000
villagers dwelling in Sahebganj, Udhua and Rajmahal blocks of Sahebganj
district. Village-wise security and safety plan is under execution through public
participation by involving Gram Panchayat and ‘Village Water and Sanitation
Committee’. Mobile water quality testing facility has been provided to test
Arsenic at door step. Non–governmental organizations have identified and
marked the hand pumps infected by Arsenic. Mass awareness campaign, folks
and media coverage programme have been organized. Jal Sahiyas have been
trained and community level detection using ‘Field Test Kit’ is in progress.

1.8.1.6 Karnataka : In Karnataka, 24 habitations have been detected to
be Arsenic affected. Out of 24 habitations, 23 have been provided by surface
water based multi village water supply scheme. The multi village water supply
scheme has its source from rivers, lakes and canals. Remaining one habitation
has been provided water by purification plant.
1.8.1.7 Manipur : People do not use hand pump or tube-well water for
drinking purpose and therefore, no action has been initiated for ground water
Arsenic mitigation.
1.8.1.8

Punjab : Department of Water Supply and Sanitation, Government
of Punjab, has prepared an action plan, which aimed at installation of 1884
units of AMRIT (Arsenic and Metals Removal Indian Technology developed by
IIT Madras) in 1512 Arsenic affected villages. The initial capital cost of 1884
units has been worked out to be Rs. 57.17 crore with an annual recurring cost
of Rs. 6.41 crore.
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1.8.1.9 Uttar Pradesh : Information on action taken by the Government of
Uttar Pradesh is awaited.

1.8.1.10 West Bengal : The problem of Arsenic contamination in West
Bengal was detected in 1980s. Immediately after the detection of the problem,
short term measures like installation of hand pumps in deeper aquifers, were
adopted.
The short term measures were followed by the medium term
measures like installation of community water purification plants. The
community purification plants were based on the technologies like chemical
precipitation, adsorption, sedimentation, ion exchange method and in-situ
treatment. Under different programs of Government of India, viz., MSDP/BaDP
etc., the Panchayat Raj Institutions have also implemented some community
purification plants all over the affected areas. In view of the magnitude of the
problem, the Government of West Bengal conceived the idea of long term
plans/solutions and constituted a Task Force. The Task Force, based on the
results of 132267 ground water samples, recommended preparing a Master
Plan in 2005-06. In the Master Plan, it was proposed to implement 338 nos. of
ground water based Piped Water Supply schemes (PWSS), 12 nos. of surface
water based PWSS and installation of 165 nos. of Arsenic Removal Plants on
the existing ground water based schemes. On implemention of the Master Plan,
the Public Health Engineering Department, Government of West Bengal, during
the last decade, has covered most of the Arsenic affected habitations.
1.9

Vision document on “Mitigation and Remedy of Ground
Water Arsenic Menace in India” by NIH &CGWB

As follow-up action of the Advisory Council for Artificial Recharge of
ground water, the Ministry of Water Resources, RD & GR, Government of India
initiated the task to prepare a state-of-the-art report on the Arsenic problem,
and entrusted the task to prepare the document to the National Institute of
Hydrology (NIH), Roorkee and Central Ground Water Board (CGWB). The
Vision Document entitled "Mitigation and Remedy of Ground Water Arsenic
Menace in India" containing knowledge-base, understanding and
technological opportunities available, state-of-affairs of Arsenic contamination
in India and different corrective measures taken and shortcomings
experienced, the gaps and identified areas requiring future initiatives, is the
outcome of NIH and CGWB (2010) efforts. The document also contains a
"Comprehensive Plan of Actions" envisaging roadmap, financial requirement
and the method as to how the activities in mission mode can be coordinated
and accomplished.
The critical concerns identified for the primary task of providing Arsenic
free water were as follows :• Revision of drinking water standards
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• Water quality monitoring
* District & block level capacity building.
• Identification of Arsenic contaminated as well as safe sources for
ensuring supply of Arsenic safe drinking water,
• Provision of alternate sources of Arsenic free safe drinking water.
•

Village specific GIS-databases and preparation of ‘Action Plan’ and sharing
the same with all stakeholders,

•

Establishing a
stakeholders

transparent

system

of

information

sharing

by

all

* Health education.
* Awareness generation.
• Health risk assessment and estimation of disease burden.
• Provision of medical relief for the critically affected people.
* Training of medical practitioners in Government and other institutions
• Long-term change in agriculture and irrigation practice:
* Restricting the use of ground water.

1.10

Core Committee on “Arsenic Mitigation”

Water Quality Assessment Authority functioning under the M/o WR, RD &
GR had constituted the ‘Core Committee’ under the chairmanship of Director,
National Institute of Hydrology with 28 members drawn from the Ministries of
Drinking Water, Agriculture, Central Pollution Control Board, Central Ground
Water Board, experts from R&D and academic organizations, and officials from
Arsenic affected States to consider the vision document “Mitigation and
Remedy of Arsenic Menace in India” and other concerns with a view to
translate the vision into mission vide File no. 4/14/2010-WQAA/6344-45
dated 17.12.2013 (Annexure 1). The ‘Core Committee’ has given its
recommendations in the month of October, 2014. The ‘Core Committee’ has
given its recommendations under the following aspects:
a)

Demand driven R&Ds,

b)

Ensuring supply of Arsenic safe potable water in Arsenic affected areas,

c)

Human Interface,

d)

Social sensitization and capacity building programmes, and

e)

Institutional and governance issues.

28

The detailed recommendation are as follows:
a)

b)

Demand driven R&Ds
•

Prepare a compendium of works done and the results thereof on various
aspects; viz. technological initiatives and interventions, alternate water
supply arrangements, socio-economic and socio-cultural impacts,
agricultural and health impacts, etc.

•

Initiate diagnostic survey of the Arsenic affected/vulnerable areas,
prepare Arsenic risk and vulnerability maps and delineate Arsenic safe
aquifers, both shallow and deep, including assessment of potential yield to
tap Arsenic safe water;

•

Encourage development and certification of field testing kits, which are
robust, reliable, affordable and simple enough to use by relatively
unskilled users in the villages;

•

Undertake the task of comprehensive Life Cycle Assessment (LCA) and
Social audit of reportedly successful and promising Arsenic removal
technologies and initiate steps to scale-up the implementation of most
potential ones;

•

Standardize the process of monitoring and analytical practices of Arsenic
detection by accreditation of concerned laboratories through NABL
(National Accreditation Board for Testing and Calibration Laboratories) ;

•

Encourage detection of genesis of Arsenic occurrence in GangaBrahmaputra flood plains, finding reasons of large scale activation in
Holocene aquifers, assessment of Arsenic mobilization under different
hydro-geo-chemical settings in order to evolve sound aquifer management
strategies;

•

Encourage development of innovative and cost-effective Arsenic removal
techniques/technologies, both ex-situ & in-situ, including Arsenic detection
technologies;

•

Encourage development of eco-friendly and innovative methods for Arsenic
sludge treatment & management;

•

Encourage development of alternate water supply and management
strategies viz. Bank Filtration (BF), Managed Aquifer Recharge (MAR) in
Arsenic affected/vulnerable areas to meet demand of safe drinking and
irrigation water requirements including feasibility studies for overall water
management;

•

Encourage development of Arsenic resistant crops.

Ensuring supply of Arsenic safe potable water in Arsenic affected areas
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c)

•

Revive and strengthen the non-functional Arsenic removal schemes
displaying potential by appropriate interventions. The public-private
partnership and the community participation models may be effectively
explored for better O & M results;

•

Develop appropriate mechanisms for Arsenic sludge management while
scaling-up the Arsenic removal schemes. Few potential sludge
management techniques reported such as, mixing of Arsenic sludge with
concrete in controlled ratio, and with clay for burning for brick
manufacturing may be given special consideration;

•

Install new tube wells with appropriate sealing to arrest inter-aquifer
contamination to tap safe deep aquifers, and create infrastructure to
supply risk free potable drinking water in the Arsenic affected/ vulnerable
areas;

•

Develop infrastructure for secured drinking water supply schemes based
on surface water sources, wherever feasible, and encourage planned
rainwater harvesting schemes for groundwater recharge in the vulnerable
aquifers to ensure potable water to the people of Arsenic vulnerable areas.

Human Interface: health risk assessment
•

Detailed epidemiological study to assess impact of Arsenic contaminated
water on human health;

•

Investigation and assessment of impact of Arsenic biomagnifications in
food chains especially during different stages of paddy cultivation and
harvesting and consequential health risks;

•

Assessment of impact of Arsenic contamination on socio-cultural and socioeconomic aspects.

d)

Social sensitization and capacity building programmes
•

Promote mass awareness programmes for social sensitization and
empowerment through NGOs and local Panchayati raj networks using
existing government schemes viz. IEC;

•

Establish and strengthen water quality testing laboratories in each Arsenic
affected State with a network of level-II category laboratory in each district
having scope to detect physic-chemical, microbiological constituents and
selected toxic elements. All the laboratories should be accredited by NABL.
In the event of problems faced due to the sheer scale of the recommended
step, a network may be created to begin with linking the existing
sophisticated laboratories in various research and academic institutions;
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•

In the district hospitals, appropriate facilities for diagnosis and treatment
and also rehabilitation of Arsenicosis patients should be created;

•

Awareness and training of medical practitioners and the Para medical
staff should be conducted for Arsenicosis diagnosis and treatment/
management;

•

Personnel at the Senior and Junior levels involved in the technological
handling, operation and maintenance of related schemes/projects should
be trained at regular intervals in order for them to acquire routine and
advanced knowledge and know-how. The skills of trained personnel
should be used appropriately. NGOs and Panchayat personnel in the area
should be involved to the extent possible;

•

Appropriate steps should be taken to update the educational curriculum at
school and professional levels to make them more information based
regarding Arsenic occurrence, its effects and the solutions. Existing
information with the international agencies like WHO and other national
agencies may be utilized.

e).

Institutional and governance issues
•

Each State can have an ‘Arsenic Task Force’ spearheaded by the nodal
‘National Arsenic Task Force (NATF)’ having proper linking mechanism
with the affected State units. The ‘NATF’ can have representation from the
State wing together with concerned central government officials like
Ministry of Water Resources, River Development & Ganga Rejuvenation,
Ministry of Drinking Water & Sanitation, Ministry of Urban Development,
Ministry of Health and Family Welfare, Ministry of Environment, Forest &
Climate Change, Ministry of Science & Technology, individual experts, R &
D and academic personnel, medical professionals, economists, social
scientists etc. The NATF can approach and work in collaboration with other
national and international organizations working in groundwater sector
such as, World Bank, NABARD, UNESCO, WHO, UNICEF, and UNDP. The
“NATF’ should be vested with legal and financial powers with a proper
administrative setup. The “NATF’ can have the roles of facilitating the
activities of R & D, supply of Arsenic safe potable water, health risk
assessment, social sensitization and capacity building program,
implementation of programs and other matter related to Arsenic;

•

A dedicated exclusive website may be launched by the proposed ‘National
Arsenic Task Force” providing a linkage between all concerned
stakeholders. This may be employed for Information dissemination on all
aspects on one hand, as well as gathering responses and opinions on the
other.
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•

The developed technologies may be allowed to be duly protected but
should be available free of cost directly or through technology transfer for
common use;

•

Evolve methods/mechanisms for scale-up of potential Arsenic removal
techniques/technologies
under
public-private
partnership
for
implementation, operation and maintenance of the schemes and develop
rope-in
methods
for
translating
effective
and
sustainable
techniques/technologies from lab to field.

•

Motivate small entrepreneurs in production and maintenance of low-cost
household Arsenic removal devices and their after sale services.
Government may play a pro-active role in subsidising the household
devices for rural people.

•

Set-up a single-window based project review, clearance and monitoring
mechanism to help build confidence among service providers and
stakeholders, for efficient and effective management of tasks with
minimum chance of duplication;

•

Promote the tasks as a ‘Mission’ with specific time line and review
mechanisms from time to time. To achieve the goals of the ‘Mission’, the
Arsenic related activities at the Centre should be dealt under a single
umbrella having responsibility with the ‘Ministry of Drinking Water and
Sanitation’, Government of India.

1.11

Organizations associated in the field of Arsenic in ground
water.

Various organizations are monitoring groundwater quality in the Country
like Central Pollution Control Board, State Ground Water Departments, and
Public Health Engineering Departments, etc. Central Ground Water Board
(CGWB) also carries out periodic monitoring (once in a year during premonsoon) of the chemical quality of ground water through a network of 12946
observation wells located all over the Country. A number of Central and State
Government Ministries/Organizations are concerned about issues emerged
from ground water Arsenic menace. These are as follows :
a)

Central Ministries:

(i)

Ministry of Water Resources, River Development and Ganga Rejuvenation

(ii)

Ministry of Environment, Forests & Climate Change

(iii) Ministry of Agriculture
(iv) Ministry of Science & Technology
(v)

Ministry of Health & Family Welfare

(vi) Ministry of Drinking Water & Sanitation
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(vii) Ministry of Urban Development
(viii) Ministry of Consumer Affairs
(b)

Organizations associated with the Arsenic related activities:

R & D service providing Organizations/Institutions on Arsenic in India :(i)

All India Institute of Public Health & Hygiene, Kolkata

(ii)

A. N. College, Magadh University, Patna

(iii)

BARC, Trombay, Mumbai

(iv)

Bengal Engineering & Science University, Sibpur, West Bengal.

(v)

Central Ground Water Board

(vi)

Geological Survey of India, Kolkata

(vii)

IITs Bombay, Kanpur, Kharagpur, Roorkee, Guhawati (Departments of
Earth Sciences, Environmental Engineering, Hydrology & Water
Resources, etc.)

(viii) Indian Institute of Sciences, Bengaluru
(ix)

Indian School of Mines, Dhanbad

(x)

Indian Institute of Toxicological Research (IITR), Lucknow

(xi)

Jadavpur University, Kolkata (School of Environmental Studies, School
of Water Resources Engineering, Department of Geology, and
Department of Chemistry)

(xii)

Kalyani University, West Bengal

(xiii) National Environmental Engineering Research Institute (NEERI), Nagpur
(xiv)

National Institute of Hydrology (NIH), Roorkee

(xv)

National Geophysical Research Institute (NGRI) , Hyderabad

(xvi)

Public Heath Engineering Department of States

(xvii) State Ground Water Departments
(xviii) School of Environmental Sciences, Jawaharlal Nehru University, New
Delhi
(xix) School of Tropical Medicines, Kolkata
(xx)

Water Technology Mission, ICAR.

R & D service providing organizations/Institute on Arsenic contamination
in food chains
(i)

Agricultural Universities in Bihar, U. P., Punjab, Haryana
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(ii)

Bidhan Chandra Krishi Viswavidalaya (BCKV), West Bengal

(iii) ICAR Institutes in different states.
Service providing organizations for Social & Environmental impact
assessment
(i)

Centre for Studies of Man & Environment, Kolkata

(ii)

Indian Institute of Social Welfare & Business Management (IISWBM),
Kolkata

(iii)

Institute of Economic Studies, Patna

(iv)

Institute of Social Sciences, New Delhi

(v)

School of Social Sciences, JNU, New Delhi

(vi)

Tata Institute of Social Sciences, Mumbai

Some foreign organizations/institutions working on Arsenic
(i)

CSIRO, Adelaide, Australia

(ii)

Department of Earth Sciences, University College of London, UK

(iii) Harbauer GmbH, Germany
(iv) KTH- Royal Institute of Technology, Stockholm, Sweden
(v)

Massachusetts
Department)

Institute

of

Technology,

USA

(Civil

Engineering

(vi) Queen’s University, Belfast, UK
(vii) Swiss Federal Institute for Aquatic Science & Technology, Switzerland
(viii) University of Guelph, Canada
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Chapter-2
Parliamentary ‘Committee on Estimates’: Observations,
Recommendations and Actions Taken
2.1 Evidences to Estimates Committee
As already mentioned, the increase in number of habitats with ground
water Arsenic contamination and more population under the risk, lack of
integrated approach and coordinated action, prompted the Parliamentary
‘Committee on Estimates’ to examine the issue of ‘Occurrence of High
Arsenic Content in Ground Water’ in detail.
The Committee took Oral Evidence of the representatives of the Ministry
of Water Resources, River Development and Ganga Rejuvenation on September
15, 2014 and October 13, 2014 and of the representatives of the Ministry of
Agriculture (Department of Agricultural Research and Education and
Department of Agriculture and Cooperation), Ministry of Environment, Forest &
Climate Change and Ministry of Drinking Water & Sanitation on October 13,
2014. The Committee took Oral Evidence of the representatives of the Ministry
of Science & Technology including CSIR and the Ministry of Health & Family
Welfare on October 27, 2014.
The Committee also heard the views of the
experts on September 22, 2014. Besides, the Committee also sought
information and suggestions from all the State Governments and Union
Territories in connection with examination of the subject.

2.2 Recommendations and Action Taken
Para 1:
High Arsenic content in ground water is of great concern to the
Committee as it affects the human/animal/soil/plants system and has caused
over one lakh deaths and 2 to 3 lakhs of confirmed cases of illness. The
Committee’s examination of “Occurrence of High Arsenic Content in Ground
Water” reveals that as many as 96 districts in 12 States have been affected by
Arsenic contamination in ground water with Arsenic level of more than 3mg/l
in one State as against the permissible limit of 0.01mg/l. 70.4 million people
have been exposed to Ground Water Arsenic contamination in 35 districts of
six States alone. Abnormalities have been detected in 40% of animals in
Arsenic affected areas. The Committee are shocked to learn that in spite of the
severity of Arsenic contamination and its spread in different States over the last
three decades, there have been no coordinated efforts to tackle the menace and
there is no centralised authority to address the issues concerning Arsenic
contamination. There are no data from Government sources about the Arsenic
diseased people, animals and plants. There are serious gaps in monitoring and
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also in research efforts. There is no reference to Arsenic contamination in
National Water Policy 2012. There is no separate budgetary allocation to deal
with Arsenic issues. Though a Vision Document entitled “Mitigation and
Remedy of Ground Water Arsenic menace in India” was prepared by the
National Institute of Hydrology (NIH) and the Central Ground Water Board
(CGWB) in the year 2010, no concerted action is visible. The Succeeding
paragraphs of the Report deal with these issues in detail.
Action taken:
(i) For coordinated approach, an ‘Inter-Ministerial Group (IMG)’ on ‘Arsenic
Mitigation’ has been constituted under the Chairmanship of Mission Director,
National Water Mission, M/oWR, RD & GR. IMG has members from concerned
Ministries/Departments as well as representatives from affected States.
It was decided by IMG that all Ministries/ Departments would submit their
Action Plan along with budgetary requirements for Arsenic Mitigation. Action
Plan from six Ministries / Departments and seven States have been received
which are enclosed as Annexure.
IMG has now been made into Standing Group, which will (a) over-see the
implementation of Action Plan of the various Ministries/ Departments; (b)
reconcile data; (c) guide the entire program and; (d) coordinate the efforts of all
Stakeholders.
(ii)
Desirability of modification in National Water Policy, 2012 to bring in
more focus on Arsenic mitigation is under consideration.
(iii) M/o Health & Family Welfare have constituted a Task Force, Chaired by
the DG, Indian Council of Medical Research (ICMR) including members from
M/oWR, RD & GR, M/o Drinking Water & Sanitation; AIIMS; Planning
Commission; NCDC; CBHI etc., with following Terms of Reference (ToR):
(a) to workout modalities of doing a robust mapping of areas affected by high
Arsenic content in ground water.
(b) to suggest an intervention strategy to address health issues arising out of
high Arsenic content in ground water, including treatment protocols.
(c) to suggest methods for carrying out intensive awareness rising activities
with regard to drinking Arsenic contaminated water.
(d) to suggest methods of working with allied departments, like that of
Drinking Water and Sanitation, on how to bring about concerted action to
contain the ill effects of Arsenic poisoning.
Further, ICMR has constituted a seven member Expert Group comprising
experts from various fields to discuss the available modalities of the treatment
alongwith discussions on the current gaps and areas, where future medical
research can be directed to find medical cure for the Arsenic related disease. It
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is expected that at least 3-5 areas would be identified, wherein, research can
be focused. Budget of Rs. 1.5–2 crore may be required for each area.
Para 2 :
The Committee is at a loss to understand as to why there is no
comprehensive data about affected districts/States and the magnitude of
population exposed to Arsenic, even thirty-eight years after first Arsenic
contamination incident came to notice in Chandigarh. The information
furnished by the Ministry of Water Resources, River Development and Ganga
Rejuvenation (M/o WR, RD & GR) shows that 86 Districts in 10 States have
Arsenic contamination exceeding the permissible limit. The Department of
Agricultural Research and Education (DARE) has, however, listed out only 71
Districts in 09 States having Ground Water Arsenic contamination. The
Department of Science and Technology (DST) has come out with yet another
list of affected districts and States. Collation of information furnished by
different Ministries shows that there are 96 districts in 12 States affected by
ground water Arsenic. According to the Council of Scientific and Industrial
Research (CSIR), 70.4 million people have been identified with ground water
Arsenic contamination in 35 Districts in six States. The figure of affected
population will be much higher if data about affected people in all the 96
districts are collected. All these conflicting data show that there had been no
attempt to collect reliable data by any central agency. The Committee deplore
such casual attitude and hardly need to emphasize that dependable, accurate
and regular update of data are essential for providing perspectives with regard
to public health, agriculture and other purposes. The Committee, therefore,
desire that immediate steps should be taken to draw up a central data base
about Arsenic affected districts/States not only for drinking water segment but
also for irrigation and the data of human population, animals and crops
exposed to Arsenic.
Action taken:
(i)
Ministry of Consumer Affairs vide letter dated 17.04.2015 have informed
that the process of revision of limit of Arsenic from 0.05 mg/l to 0.01 mg/l at
advanced stage. With the modification of the limit, the existing data will
undergo a major change and may include more States/ Districts/ Populations
affected by Arsenic.
(ii)
The Task Force constituted by Ministry of Health & Family Welfare has
one of the ToRs as to workout modalities of doing a robust mapping of areas
affected by high Arsenic content in ground water.
(iii) In the first meeting of Inter-Ministerial Group (IMG) held on 22.01.2015,
Central Ground Water Board (CGWB) has also been advised to compile data on
habitations affected by Arsenic contamination of ground water for (a) 10 to 50
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ppb and (b) more than 50 ppb. Chairman, IMG advised that all the State
Governments may provide data to CGWB at the earliest. Arsenic concentration
data should also contain the latitude and longitude details of the wells from
where the samples were collected so that GIS based maps can be prepared.
(iv) It is also proposed that the ‘Inter-Ministerial Group’ on ‘Arsenic
Mitigation’ constituted vide Order dated 22nd December, 2014 may be made
into a Permanent Body, which will (a) over-see the implementation of Action
Plan of the various Ministries/Departments; (b) reconcile data; (c) guide the
entire program and ; (d) coordinate the efforts of all Stakeholders.
Para 3 :
According to the finding of Indian Council of Agricultural Research
(ICAR), more than 90 per cent of the total ground water in Arsenic affected
areas is used for irrigating crops. Many investigators consider water-soil-cropfood transfer, cooking water and direct ingestion of Arsenic contaminated water
as the major exposure pathways of Arsenic as reported by the vision document
of NIH and CGWB. As the people take contaminated water along with
contaminated food, the chances of damage become greater. The food crops sold
off to inhabitants of uncontaminated regions lead to their consumption of
Arsenic contaminated food. The domestic animals in Arsenic affected areas
regularly consume Arsenic laden drinking water, fish and food. Consumption of
meat from such infected animals, causes Arsenic intake. All these show the
great danger of Arsenic spread and call for urgent steps to ensure proper
Ground Water management to minimize use of Arsenic rich ground water for
irrigation purposes. The Committee stress that remedial measures should be
taken in this regard without loss of time.
Action taken:
Indian Council of Agricultural Research (ICAR) have stated that under All India
Coordinated Research Project (AICRP), on Irrigation Water Management, a
project viz. “Studies of Arsenic contamination and management in soil-plantwater in shallow tube well irrigated farming areas of Nadia district (West
Bengal)” has been initiated at Gyeshpur centre, West Bengal. The project will
study reduction of Arsenic accumulation in plants, humans and animals
including cattle.
Para 4 :
The Committee are dismayed to learn that source of Arsenic in ground
water through natural processes in Ganga-Brahmaputra Plain has not been
fully established during the last almost four decades.
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According to the M/o WR, RD & GR, elevated level of Arsenic in ground water is
caused largely by natural process and partly due to anthropogenic activities
like application of fertilizers, burning of coal, leaching from coal-ash tailings
and from mining activity. There are several hypotheses propounded by
scientists for the mechanism of release of Arsenic into ground water by natural
as well as anthropogenic activity, as described in Section 2 - Chapter 01 of this
Report. It has been stated that sources of Arsenic in Ganga-Brahmaputra
plain is mostly sediments having Arsenic bearing minerals. However, the
process of release of Arsenic into ground water particularly the local variation
in the concentration of Arsenic is yet to be fully understood, as it depends on
various factors such as physico-chemical conditions, hydro-geological
characteristics of aquifers, dynamic nature of aquifers, presence of Arsenic
bearing minerals in the sediments, etc. necessitating micro level studies. The
Committee hardly need to stress that identifying the geogenic source of
contamination is necessary to identify appropriate mitigation methods. It is
not clear why no attempt has been made to identify the real cause of Arsenic in
ground water. No geogenic cause has been pointed out for the Arsenic
contamination in ground water. The Committee recommended that a time
bound programme be implemented for identifying sources to conclusively
establish the mobilization process which helps in Arsenic release from minerals
to ground water.
Action taken:
IMG has directed National Institute of Hydrology (NIH), Roorkee to take up a
study on genesis of Arsenic occurrence in Ganga Brahmaputra basin.
Para 5:
The Committee hold that there is no scientific basis for the Bureau of
Indian Standards (BIS) to prescribe the maximum permissible limit for Arsenic
in drinking water as 0.05mg/l higher than the World Health Organisation’s
(WHO) standard of 0.01mg/l. BIS has pleaded that relaxed standard of Arsenic
limit was effected in view of abundance of Arsenic in ground water in several
areas of the country and non-availability of alternate sources. The Committee
do not accept this stand and would caution that there should be no
compromise on the health of the people. It is the duty of the State to improve
the public health which includes the provision of safe drinking water as
enshrined in Article 47 of the Directive Principles of the State Policy of the
Constitution of India. The Committee, therefore, urge that the relaxed Arsenic
permissible limit of 0.05mg/l in drinking water should be done away forthwith
and acceptable limit of 0.01mg/l ensured.
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Action taken:
M/o Consumer Affairs have informed that the amendment to IS 10500:2012
has been finalized and Extra-Ordinary Gazette Notification has been sent for
issuance. Thus, the process of revision of limit of Arsenic from 0.05 mg/l to
0.01 mg/l has been completed.
Para 6 :
The Committee are distressed to learn that there is no centralized data
regarding the number of people affected by Arsenic poisoning and it shows the
casual attitude on the part of the Government. The Committee have been
informed that Centralised data is collected by the Central Bureau of Health
Intelligence (CBHI) in relation to only the national programmes on various
diseases.
Arsenic intake causes serious ailments like hyper pigmentation,
keratosis, anaemia, swelling of legs, liver fibrosis, chronic lung disease,
gangrene, neuropathy, cancer, etc. According to one expert, there are 2 to 3
lakhs of confirmed cases of illness and over one lakh deaths due to Arsenic
poisoning. In animals too, the Arsenic poisoning causes many abnormalities. It
has been stated that Arsenic is one of the most toxic elements to fish and acute
exposure results in immediate death. The Committee express their strong
displeasure as to why in spite of such serious diseases caused to human
beings and animals, no steps were taken to collect relevant data or initiate
appropriate diagnostic and curative measures. Considering the fact that there
are as many as 12 Arsenic affected States and huge population affected by
Arsenic poisoning, the Committee fail to understand as to why no national
programme on Arsenic mitigation and treatment has been launched as
recommended by the Working Group of Planning Commission. The Committee
recommend that at least now, a national programme be launched in this regard
and immediate steps taken to ensure regular collection of relevant data and
providing appropriate diagnostic and curative measures both for human beings
and for cattle by the M/o H&FW and by the Department of Animal Husbandry,
Dairying & Fisheries respectively. The Committee should be apprised of the
action taken in this regard.
Action taken:
(i)
M/o Consumer Affairs have informed that the amendment to IS
10500:2012 has been finalized and Extra-Ordinary Gazette Notification sent for
issuance. Thus, the process of revision of limit of Arsenic from 0.05 mg/l to
0.01 mg/l has been completed. With the modification of the limit, the existing
data will undergo a major change and may include more States/ Districts/
Populations affected by Arsenic.
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(ii)
The Task Force constituted by M/o Health & Family Welfare will work
out modalities of doing a robust mapping of areas affected by high Arsenic
content in ground water.
(iii) In the first meeting of IMG, Central Ground Water Board (CGWB) has
been asked to compile data on habitations affected by Arsenic contamination of
ground water for (a) 0.01 to 0.05 ppm and (b) more than 0.05 ppm.
Chairman, IMG advised that all the State Governments may provide data to
CGWB at the earliest. Arsenic concentration data should also contain the
latitude and longitude details of the wells from where the samples were
collected so that GIS based maps can be prepared. This will now be
coordinated by IMG which has been made into Standing Group.
(iv) The ‘Inter-Ministerial Group’ on ‘Arsenic Mitigation’ constituted vide
Order dated 22nd December, 2014 has been made into Standing Group, which
will (a) over-see the implementation of Action Plan of the various Ministries/
Departments; (b) reconcile data; (c) guide the entire program and; (d)
coordinate the efforts of all Stakeholders.
Para 7 :
No convincing reasons have been given by the Central Ground Water
Board (CGWB) as to why 4,504 out of its 12,946 water quality monitoring
stations have been located disproportionately in just four states viz. Orissa,
Madhya Pradesh, Maharashtra & Karnataka. The CGWB monitors ground
water quality through a network of 12,946 ground water observation wells with
the objective of, inter-alia, periodic monitoring of geogenic contamination of
ground water. The Committee, in this connection note that water quality
monitoring is done not only by CGWB but also by Central Pollution Control
Board (CPCB), States Pollution Control Boards (SPCBs), Central Water
Commission (CWC) and National River Conservation Directorate (NRCD). The
Committee emphasize that there should be no duplication of water quality
monitoring efforts. The Committee desire that additional water quality
monitoring stations being set up by CGWB should be located in such places as
to conform to a rationalized and optimized network of water quality monitoring
stations.
Action taken:
It is proposed to establish 35000 numbers of additional monitoring wells
during the Twelfth Plan Period. Till June 2015, 7790 number of additional
wells have been established, which will also be used for water quality
monitoring once in a year.
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Para 8 :
Accreditation by National Accreditation Board for Testing and Calibration
Laboratories (NABL) recognizes the technical competence of laboratories. The
process of accreditation of CGWB laboratories was initiated in April 2011 and
only 03 out of 16 chemical laboratories of CGWB (Lucknow, Chandigarh &
Hyderabad) have been accredited so far. The accreditation process involves
fulfilling the requirements of standards as prescribed by NABL. The Committee
see no reason why only five more labs have been targeted for NABL
accreditation during the 12th Plan. The Committee urge that serious efforts
should be made to get NABC accreditation for all the remaining 13 labs of
CGWB before the end of 12th Plan.
Action taken:
The labs of CGWB at Southern Region, Hyderabad; Northern Region, Lucknow
& North Western Region, Chandigarh have been accredited by NABL. The
remaining labs at Western Region, Jaipur; South Eastern Region,
Bhubaneswar; Central Region, Nagpur; West Central Region, Ahmedabad &
North Eastern Region, Guwahati are in the process of getting NABL
accreditation during XII Plan. The remaining Regions have also been advised
to obtain NABL accreditation in a time bound manner.
Para 9 :
It transpired during the examination of the subject that the functioning
of CGWB is constrained by paucity of staff. As against its sanctioned strength
of 4195 personnel, 1170 posts are lying vacant. It is obvious that no
organization can function efficiently and effectively unless there is optimum
manpower. The Committee recommend that necessary steps should urgently
be taken to ensure that CGWB has full complement of staff at the earliest.
Action taken:
As on 1st March, 2015, total number of sanctioned posts are 4160 (filled-2908
and vacant-1252). A proposal for revival of 435 posts is under consideration in
the Ministry. 98 posts have been revived with the approval of the Ministry of
Finance vide order dated 16.01.2015.
Recruitment process for the vacant posts has been initiated.
Para 10 :
The Committee are startled to hear from the Ministry of Environment &
Forests that monitoring of water quality over the years by the Central Pollution
Control Board (CPCB) at 2500 locations (covering 445 rivers, 45 drains, 807
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ground water stations etc. spread over all the 29 States and 06 Union
Territories) does not reflect any detectable presence of Arsenic contamination at
any of the monitoring locations. The Committee suspect that the information
displayed in the CPCB’s website as on 20-11-2014 suggests a different story.
Arsenic parameter is nowhere in the list of chemical analyses of CPCB, as
evident from the list of NABL accredited analytical parameters displayed in the
website. Obviously, CPCB’s monitoring cannot show any Arsenic
contamination. The Committee strongly recommend that there should be an
immediate relook at the testing parameters by the M/o EFCC / CPCB and the
lacuna, if any, in this regard should be addressed. The Committee need to be
apprised of the factual position and action proposed in this regard.
Action taken:
(i)
Central Pollution Control Board (CPCB) had conducted monitoring of
Arsenic affected areas during the year 2005-2006 and reported the Arsenic
problems and assessed measures taken for removal of Arsenic from drinking
water in the States of West Bengal and Bihar.
(ii)
It has been decided by the Group of Officers (GoO) in a meeting held on
13.07.2015 that CPCB (MoEFCC) will issue clear instructions to State Pollution
Control Boards (SPCBs) for testing of Arsenic in soil, water and effluents.
(iii) The existing network of 807 ground water quality monitoring stations of
CPCB does not cover Arsenic affected areas; hence Arsenic contamination was
not reported. The monitoring network of CPCB is not adequate to represent
entire ground water quality in the Country; hence CPCB is collaborating with
CGWB, who has a monitoring network of more than 18000 stations in the
Country to compile the data pertaining to ground water quality in the Country.
(iv) CPCB Labs are NABL accredited (15/09/2014 to 14/09/2016) for analysis
of Arsenic (AAS method based on APHA (22nd edition) 3114 B: 2012 with
detection limits (0.005 mg/l to 2.0 mg/l)). CPCB Labs are also IS 18001: 2007
certified by Bureau of Indian Standards (BIS) for Occupational Health and
Safety Management Systems (11/12/2014 to 10/12/2017).
Para 11 :
Precious little has been done by Water Quality Assessment Authority
(WQAA) constituted in the year 2001 to deal with, inter-alia, any environmental
issue concerning surface and ground water quality and reviewing the status of
quality of natural water resources. One of the achievements of WQAA is stated
to be regarding “minimum environmental flows in Indian rivers”. However, on
closer scrutiny, it is observed that there is hardly any worthwhile progress
during the last 11 years except for constituting a working group in the year
2003 which took four years to submit its report in 2007, followed by
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constitution of a committee for implementing the working group’s
recommendations which submitted its report in 2009. Eventually, the
recommendations of the Committee have not been accepted by WQAA in its
meeting held on 30th May, 2013. Strangely, WQAA’s mandate excluded quality
issues arising due to geogenic aspect. This lacuna has been corrected only
recently by revision of its mandate. The Committee suggest that WQAA should
focus on monitoring and assessment of water quality of surface water/ground
water and address all related aspects holistically. For this purpose, the
Committee recommend that sufficient budgetary provisions be made available
for equipping WQAA with sophisticated equipments and trained human
resource. This would bring in more efficient functioning of WQAA.
Action taken:
For rationalization of its Terms of References(ToRs), WQAA constituted a SubCommittee for ‘Re-evaluation of Powers and Mandates of WQAA’ under the
Chairpersonship of Advisor, NRCD, MoEFCC. The Sub-Committee
recommended that WQAA should focus on monitoring and assessment of water
quality and address all the related aspects holistically and accordingly,
suggested modifications in the Authority’s powers, mandate and the
composition. Authority in its 11th meeting, referred the matter to its Executive
Committee (EC) headed by Special Secretary, MoEFCC for review. The EC in
its 2nd meeting held on 13th March, 2015 agreed to the recommendations of
the above Sub-Committee and decided that the same be put-up in the next
meeting of WQAA for approval. The draft notification regarding revaluation of
composition mandate and powers of WQAA will be sent to M/o Law & Justice
for vetting.
WQAA does not analyze the water quality samples. The samples are analyzed
by the technical departments such as Central Water Commission (CWC),
CGWB and CPCB. Based upon the information received from them, the
Authority takes action as per its mandate. So, budgetary provisions are not
required by the Authority for equipping it with sophisticated equipment and
trained human resource.
Para 12:
Unfortunately, no monitoring of Arsenic build-up in soil, crops and
vegetables has been undertaken by any organisation. DARE has stated that
ICAR is not monitoring the Arsenic build-up in soils. DAC claimed that M/o
WR, RD & GR is mandated for periodical assessment of Arsenic contamination
in ground water including Arsenic build-up in soils. The M/o WR, RD & GR
have informed that soil analysis for Arsenic contamination is not carried out by
CGWB. M/o EFCC and CPCB have not done any study on the build-up of
Arsenic in soil, crops and vegetables. The Committee never expected that their
queries on issues of national importance would be shuttled from one Ministry
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to another without yielding desired information. The Committee desire that the
Cabinet Secretary should sort-out the issue and intimate the Committee as to
whose responsibility is it to monitor Arsenic build-up in soils, crops and
vegetables and ensure that necessary steps are taken in this regard under
intimation to the Committee. The Committee further desire that a special
National Sample Survey should be conducted to ascertain all water quality
problems and to devise an appropriate remedial plan. The Committee
recommend that there should be a mechanism for constant monitoring of
contamination levels in water and soil throughout the country for taking timely
corrective measures.
Action taken :
Matter is under consideration of Ministry of Agriculture.
Para 13 :
There are a number of Arsenic removal devices, developed by various
organizations based on different scientific propositions.These devices vary in
cost, size, filtering mechanisms and mechanisms of operations as summarized
in Chapter III of this report.
The Committee has been informed that most of the Arsenic removal devices
have failed to produce satisfactory results mainly due to shortcomings in
operations and maintenance (O&M). The Committee agree with the M/o WR,
RD & GR that Arsenic removal devices, whose O&M aspects are managed by
community participation, could produce satisfactory performance. The
Committee hope that appropriate steps will be taken to enlist community
participation to operate and maintain the Arsenic removal devices in the
Arsenic contaminated areas. The Committee would also recommend that
Arsenic testing kits should be distributed free in affected areas. The Committee
feel that further R&D efforts need to be undertaken to address the problems
relating to O&M.
Action taken :
M/o Drinking Water & Sanitation reserves 3% of National Rural Drinking
Water Programme (NRDWP) allocation to all the States for water quality
monitoring and surveillance activities, which, inter-alia, also includes
procurement of Field Test Kits (FTKs) for regular testing of contamination of
drinking water sources. However, FTKs do not include detection of Arsenic
contamination. Arsenic is measured separately with hydride generation method
using Arsenic Test Kit i.e., Arsenator, in the field. Arsenic Test Kits are
relatively very costly (as compared to FTKs, which are used for testing of
general parameters) and also require certain degree of skill. In States such as
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West Bengal, where Arsenic contamination is more pronounced, Arsenic testing
is done in block level water testing laboratories.
Para 14 :
The Committee are displeased to note that no national health programme
has so far been formulated for ground water quality related health problems as
suggested by the working group of Planning Commission in the year 2011.
During his deposition before the Committee, a representative of the M/o Health
& Family Welfare emphasized the need to formulate a national programme in
this regard and assured that a task force would be constituted to look into
Arsenic issues and would be asked to submit its report by February, 2015. He
also assured that funds would be provided to State Governments under
National Rural Health Mission for diagnostic facilities, treatment and medicine
for Arsenic diseases. The Committee expect that action is taken in this regard
promptly as promised, with sufficient budgetary provision. The Committee also
desire that a detailed report should be made to Parliament regularly every six
months (say April and November) bringing out the efforts made and progress
achieved state-wise in treatment of Arsenic affected people under the proposed
National Health Programme.
Action taken:
The symptoms of diseases which may be caused due to Arsenic contamination
of drinking water usually manifest after consumption of contaminated water
over a prolonged period of time. The impact of Arsenic contamination will
consequently not be visible immediately upon drinking of Arsenic contaminated
water. The relevant diseases, moreover, may also be caused by factors other
than Arsenic contamination. It is not easy to segregate cases of the said
diseases where cause and effect it specifically linked. Separate diagnostic tests
to confirm that that disease is caused due to drinking of Arsenic contaminated
water may not be easily available.
A National Programme for a particular disease should normally meet the
requirement of all patients suffering from the said disease. For example, a
patient suffering from cancer or liver disease will need to be treated irrespective
of whether the cause of the said disease was due to drinking Arsenic
contaminated water over a prolonged period of time or due to some other
reasons. A National Programme, therefore, should focus on providing clean
drinking water to prevent Arsenic contamination related diseases.
Simultaneously, the health systems need to be strengthened to meet the
healthcare requirements of all persons and to get correct diagnosis and
treatment for all diseases, including Arsenic related diseases.
Consequently, for the cohort of persons who have been drinking Arsenic
contaminated water and for whom diseases or symptoms may be already
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visible or emerge in the coming years, practical approach would be to
strengthen the health infrastructure in the relevant districts for which suitable
funding can be envisaged under National Health Mission (NHM). The affected
States would need to assess their requirements and reflect the same in the
Project Implementation Plans (PIPs). Based on the above, Ministry of Health &
Family Welfare will be in a position to project the incremental fund requirement
under NHM.
However, an Expert Group under the Director General of Health Services has
been constituted to prepare guidelines for detection and management of
Arsenicosis in India. The Expert Group has formulated draft guidelines, which
upon finalization will be shared with the State Governments and other
stakeholders for necessary action.
It has been decided by the Group of Officers(GoO) in a meeting held on
13.07.2015 that M/o Health and Family Welfare will issue an advisory to the
Arsenic affected States through NHM on the health aspects of Arsenic.
Agree to comply with the suggestion of furnishing a detailed report to the
Parliament every six months or as decided by the Committee of Secretaries.
Para 15 :
Arsenic affected people are economically backward and loose their
earthly possession in the process of Arsenic treatment. The Committee feel that
it is the duty of the State to provide them relief. The Committee, therefore,
recommend that Arsenic affected people should be provided treatment and
medicines free-of-cost. They should also be provided with health insurance and
life insurance with the cost of premium borne by the Government.
Action taken:
Health is a State subject. It is expected that State Governments through their
respective health system would provide medicines for all diseases, including
Arsenic related diseases, free of cost or at subsidized rates. This would
especially hold for Below Poverty Line (BPL) and poor patients.
As far as life insurance is concerned, this subject does not fall in the realm of
M/o Health & Family Welfare.
Regarding health insurance for Arsenic affected people, the affected State
Governments could explore this option. Ministry of Finance may also have
views on the subject. Normally health insurance, which is based on the
principle of risk pooling, would be more successful where numbers are very
large. Moreover, for the person who is being insured, health insurance would
be appealing for all illnesses rather than only for Arsenic related diseases. As
already mentioned, symptoms for Arsenic related diseases may be visible after
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extended periods of time. It may be difficult to persuade the population in the
affected area to pay an insurance premium.
Para 16 :
The Committee recommends that there should be an annual conference
of Health Ministers of all States to discuss and decide about ways and means
to address water quality related health problems and decide appropriate
remedial measures. This forum can also be used for annual assessment of
progress and the results achieved.
Action taken :
M/o Health & Family Welfare has agreed to discuss the issue of Arsenic related
diseases in an Annual Conference of Health Ministers. However, to be more
meaningful, such a Conference should have participation of Ministers of Health
Department, alongwith other Departments responsible for providing clean
drinking water.
Para 17 :
The Committee appreciate the commendable work done by the
Department of Science and Technology (DST) and the Council of Scientific and
Industrial Research (CSIR) in promoting a network of Researchers from leading
R&D/academic institutions working in the area of Arsenic. The work done by
CSIR-National Botanical Research Institute (NBRI) in identifying Arsenic safe
rice genotype CN1794- 2CSIR-NBRI deserves a special mention. This variety is
proposed to be released for cultivation in vast Arsenic affected belts of West
Bengal. The Committee also note that the DST’s promotion of research efforts
initiated in 2007 have resulted in development of 07 different devices for
Arsenic removal. The Committee in this connection would suggest that
DST/CSIR should explore collaboration with global R&D institutions in Arsenic
related areas particularly for in-situ remediation of Arsenic from aquifer system
for which no R&D work has been taken up by any Indian Institute.
Action taken:
•

A 10000 litre per day Pilot Plant at Dhapdhapi High School near Kolkata
based on Electro Coagulation Arsenic Remediation (ECAR) technology
developed by Lawrence Berkeley National Laboratory (LBNL) in
participation with Luminous Industries and Jadavpur University
is
complete and under commissioning. The plant would benefit 2800 people
including school children.
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•

Lehigh University in Pennsylvania has developed an efficient adsorbent
HAIX-Zr or HIX-Nano-Zr, with a cosmetically anion exchanger, inside
which zirconium oxide nano-particles have been dispersed. Zirconium is
innocuous with no adverse impact on human health and is unregulated in
drinking water. The adsorbent is now being made in India and a Pilot
plant based on this technology has been set up at Ashok Nagar by Rite
Water Solutions, Nagpur and an NGO, Society with Human Face (SHF).
Possibilities of collaboration with Dutch institutions are also being
explored. A Dutch delegation comprising of Small and Medium Industries
and knowledge institutions is expected to visit.

•

A compendium of R&D initiatives of D/o Science & Technology regarding
Arsenic has been finalized, printed and disseminated.

•

A capacity building programme for young water professionals with
University of Nebraska, Lincoln (UNL) has been launched to handle water
related challenges.

Para 18 :
The Committee find that in the areas of medical curative treatment and
the causes, there has been no centralized research. A representative of the M/o
H&FW admitted during his oral evidence before the Committee that medical
research of Arsenic causes and treatment has been inadequate. The Committee
need not over emphasis that there should be a focused research for medical
cure of Arsenic diseases. The Committee are sure that any discovery of cost
effective medicine and treatment procedure will be well received not only in our
country but also in other Arsenic affected countries, as there is huge
population of Arsenic affected people world-wide.
Action taken:
Indian Council of Medical Research (ICMR) has constituted a seven member
expert group comprising experts from various fields including dermatology,
oncology and tropical medicine to discuss the available modalities of the
treatment along with discussions on the current gaps and areas, where future
medical research can be directed to find medical cure for the Arsenic related
disease. It is expected that at least 3-5 areas would be identified, wherein,
research can be focused. Budget of Rs. 1.5–2 crore may be required for each
area.
ICMR is in touch with the Arsenic affected States and has requested the States
to forward available information of the districts identified to have Arsenic
contamination between 0.01-0.05 mg/1. Once the information is available for
2-3 States, a multi-site study would be planned to survey the representative
population for sign and symptoms of disease due to Arsenic exposure. As of
now, only Bihar and Punjab have provided this information to plan the study.
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Para 19 :
The Department of Agricultural Research and Education (DARE) has
pointed out the need for a systematic search for phytoaccumulating or phytoexcluding plant species to identify species which effectively detoxifies within the
plant body by its metabolic process. By way of remedial options to combat
Arsenic problem, DARE has suggested, among other things, conjunctive use of
ground and surface water, recharge of ground water by rain water harvesting,
increased use of farmyard manure and cost effective phytoremediation options.
Unfortunately, it appears that DARE has not pro-actively promoted these
measures and generated an awareness about the Arsenic impact on
agriculture. So much so even the Secretary, Department of Agriculture and
Cooperation was not aware of Arsenic impact on plants and vegetations. The
Committee are unhappy that so far no comprehensive strategies have been
worked out to ensure that Arsenic laden agricultural produce is not consumed
by human beings and live stock. The Committee exhort DARE that in
consultation with the Department of Agriculture and Cooperation and other
concerned Ministries, appropriate strategies should be worked out and
implemented within three months of presentation of the report under
intimation to the Committee.
Action taken :
Indian Council of Agricultural Research(ICAR) have stated that the Council
through Gyeshpur center of All India Coordinated Research Project (AICRP) on
Water Management is engaged in research to develop remedial measures to
ensure safe use of ground water for agricultural use in Arsenic affected areas of
the Country.
DARE/ICAR have also stated that “D/o Agriculture & Cooperation (DAC) may
intimate concerned State Agriculture Department to take appropriate action in
this regard based on the remedial measures suggested by DARE.”
ICAR under AICRP on Irrigation Water Management has already initiated a
project “Studies of Arsenic Contamination and Management in Soil-Plant-Water
in Shallow Tube Well Irrigated Farming Areas of Nadia District (West Bengal)”
at Gyeshpur centre, West Bengal so as to reduce Arsenic accumulation in
plants/ humans/ animals including cattle.
Central Soil Salinity Research Institute (CSSRI), Karnal is working on microbial
bio-remediation of Arsenic in waste water. The centre may take up research
programme on phyto-accumulating or phyto-excluding plant species to detoxify
Arsenic within plant. Once the process is developed, ICAR will work out
appropriate strategies in consultation with DAC and other concerned Ministries
for its implementation.
Department of Animal Husbandry & Fisheries, Ministry of Agriculture have
stated that the Action Plan alongwith Budgetary requirements for the revised
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permissible limits of the Arsenic in water should be sought from M/o Drinking
Water & Sanitation for availability of drinking water for animals and for the
affects of Arsenic water on animals under the revised permissible limits from
the Indian Council of Agricultural Research.
It has been decided by the Group of Officers (GoO) in a meeting held on
13.07.2015 that D/o Animal Husbandry, Dairying and Fisheries will launch
Information, Education & Communication (IEC) campaign to make public
aware of the effects of Arsenic in livestock.
DAC have stated that they have already taken various interventions, namely,
discouraging cultivation of Boro-rice, dwarf variety of rice and leafy vegetables
in Arsenic affected areas under its on-going programmes. In addition, DAC is
promoting Integrated Farming System (IFS) and On Farm Water Management
(OFWM) for rain water conservation/harvesting and use of micro-irrigation
system coupled with practice of organic farming, use of vermin compost/ FYM/
green manure for prevention of Arsenic contamination in food chain. ICAR has
also been requested for development of Arsenic resistant crop varieties, low
water requiring crops, technology for replacement of Boro-rice cultivation etc.
Para 20 :
The Secretary, Department of Agriculture and Cooperation was candid in
his admission that the Department had so far not thought of the ground water
Arsenic impact on agriculture and promised to adopt such agricultural
practices as to promote crop varieties which are less susceptible to uptake of
Arsenic and other measures which would minimize Arsenic in agricultural
produce. It is a matter of satisfaction to the Committee that the Committee
could create awareness at very high level about ground water Arsenic impact
on the agricultural sector. The Committee recommend that the remedial
measures suggested by DARE should be incorporated in the crop husbandry
programme and the measures vigorously promoted to minimize the Arsenic
impact.
Action taken :
Response from D/o Agriculture & Cooperation is awaited.
Para 21 :
According to an expert, Arsenic has affected over 150 million people
worldwide through consumption of Arsenic contaminated drinking water. It is
learnt that as many as 38 countries including, USA, UK, Canada, Australia
and China have been affected by high Arsenic in ground water. DARE has
pointed out that Arsenic concentration in ground water is of great concern to
the world since it affects the soil, plants, animals-human systems. The
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Committee feel that India can render possible help to other Arsenic affected
countries with remediation technologies, Arsenic removal devices and Arsenic
safe crop genotypes, etc. and would urge the Government to take suitable steps
in this regard.
Action taken :
Noted for Compliance.
Para 22 :
The Committee find that the problem of ground water Arsenic
contamination, in spite of being very grave, has not received deserved attention
due to lack of its focus in the National Water Policy-2012. The Arsenic
contamination in ground water was first reported almost four decades ago and
presently spread over 96 districts in 12 States. The population identified with
Arsenic contamination is as much as 70.4 million and 2 to 3 lakhs of
confirmed cases of Arsenic illness. In view of the seriousness of the problem,
the Committee urge that there should be a specific focus in the National Water
Policy to address this humongous problem, by appropriate addendum to the
National Water Policy-2012.
Action taken:
Concern of the Hon’ble Committee has been noted and the matter is under
consideration of the Ministry.
Para 23 :
The Committee regret to note that there is no separate budgetary
allocation for Arsenic related issues or for that matter for any water quality
issues. At present, funding for water quality is made only through the National
Rural Drinking Water Programme under the Ministry of Drinking Water &
Sanitation. The Committee strongly recommend that there should be a
separate budgetary head of expenditure for water quality with a sub-head for
Arsenic contamination in order to adequately meet the fund requirements.
Similarly, there is no specific budget allocation for Arsenic related diseases
under the Ministry of Health & Family Welfare. Now that a National Programme
for Ground Water related health problems is proposed to be formulated by the
Ministry of Health & Family Welfare, there should be a separate budgetary
head for the new national programme with sufficient funding
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Action taken :
Under the National Rural Drinking Water Programme (NRDWP), upto 67% of
the funds can be spent on coverage and tackling water quality problems in the
Country. M/o Drinking Water & Sanitation has given highest priority to
Arsenic and Fluoride mitigation among all the parameters. Over and above, 5%
of the NRDWP funds are earmarked for Water Quality and allocated to those
States with habitations affected by excess chemical contamination (highest
priority to Arsenic and Fluoride) and with high priority districts affected by
Japanese Encephalitis/ Acute Encephalitis Syndrome. Further, physical and
financial progress on water quality for all the States is reviewed by Secretary,
MoDWS on regular basis. The Ministry has also started a scheme on
installation of Community Water Purification plants as short term measure in
all remaining Arsenic affected habitations by March, 2017 for providing 8-10
lpcd (litres per capita per day) of safe water for drinking and cooking purposes.
Since the matter is already reviewed regularly and the present system is
working well, there is no need of creation of a separate budgetary head for
Arsenic mitigation at this stage, as this will also require change in NRDWP
Guidelines.
Para 24 :
The M/oEFCC have reportedly notified general standards for
environmental pollutants which include industrial effluents also for various
recipients sources, inter-alia, land for irrigation. The limit for discharged
Arsenic in waste water has been defined for all the sources as 0.2mg/l. As
already stated in a preceding paragraph, the Water Quality Assessment
Authority has done nothing so far to ensure minimum environmental flows.
The Central Population Control Board has not included ‘Arsenic’ in their
chemical analyses for testing of waste water. The Committee in this connection
note that analytical testing of effluents of leather tanneries conducted by IIT
Kanpur in the year 2002 showed alarming levels of Arsenic, cadmium, mercury
and other heavy metals. The Arsenic level of tannery effluent at Unnao was as
high as 5.07 mg/l as against the prescribed limit of 0.2 mg/l. Thus,
anthropogenic causes of Arsenic content in ground water and in soils have
remained unaddressed. The Committee view this failure seriously and urge the
Ministry of Environment & Forests to immediately look into the shortcomings
and take urgent remedial steps to ensure that anthropogenic sources of
Arsenic in water and soil are plugged. The Committee also recommend that
there should be a survey of all industries on the river side to check the quality
of their effluents and adherence to environmental standards. They should be
closed if they fail to adhere to effluent standards besides being imposed heavy
penalty. Huge amount of pesticides and chemical fertilizers also leach into the
groundwater and river and their contents in soil and in river water should be
carefully studied to take appropriate preventive steps.
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Action taken:
Regarding studying the presence of pesticides and fertilizers in river water,
CPCB has requested the five Ganga basin States to collect and submit samples
to CPCB, Delhi Office for analysis of 9 trace metals and 15 pesticides as per the
monitoring protocol on all the monitoring locations of river Ganga:
(i) MoEFCC has notified industry specific discharge standards for Arsenic for
Fertilizers, Pesticide manufacturing & Formulation industries and Organic
Chemical industries as 0.2 mg/l and for Bullion Refining as 0.1 mg/l.
Further, general discharge standards for Arsenic have also been notified for
various recipient sources i.e., surface water, public sewerage, marine
coastal areas and land for irrigation as 0.2 mg/l.
(ii) Tanneries use only Chromium in tanning process, in the form of Basic
Chromium Sulphate, and the unabsorbed Chromium is discharged as the
effluent. Arsenic is not used by tanneries in tanning process. Tanneries
are required to provide special treatment for Chromium in their effluent
through recovery and treatment, so as to meet the prescribed standards for
Chromium concentration already notified by MoEFCC.
During April 2012, CPCB conducted ground water sampling at 51 locations
in Unnao district. Results of the analysis indicated that concentration of
Chromium (Hexavalent) at all locations was below detectable level, i.e.,
conforming Bureau of Indian Standards (BIS) limit. Concentration of
Chromium (Total) was also below detectable level at all locations except for
one location, where it was observed as 0.175 mg/l.
CPCB on 28.10.2014 has issued directions under Section 18(1)(b) of the
Water Act, 1974 to Uttar Pradesh Pollution Control Board to keep under
close watch all tanneries in Unnao and Kanpur region for ensuring regular
compliance of prescribed norms, apart from directions to upgrade CETP/
PETPs.
(iii) Reply awaited from MoEFCC.
(iv) CPCB has setup a mechanism called Environmental Surveillance
programme (ESS) with a purpose for carrying out surprise inspections of
industrial units through its Zonal Offices. The above surprise inspections
are being carried out to assess the adequacy of pollution control systems
adopted by these industries and check the compliance status of pollution
control standards. Based on the violation severity, action is initiated on
the defaulting industries either under Sec 5 of The Environment Protection
Act, 1986 or to the State Pollution Control Board (SPCB) under Sec
18(1)(b) of Air/Water Act.
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Para 25 :
The Committee observe that public awareness campaigns to make people
aware about Arsenic contamination in ground water and its impact on human
health do not appear to have created sufficient awareness about the problem.
CGWB has reportedly organized several awareness generation programmes
regularly in the form of mass awareness programme, painting competition,
water management and training programme wherein students are one of the
targeted groups. The Ministry of Drinking Water and Sanitation provides funds
through NRDWP to focus on awareness generated activities in Arsenic affected
habitations. The Ministry of Health & Family Welfare, however, have not
undertaken any specific awareness raising activity in health effects of Arsenic
contaminated water despite the recommendation of a Task Force of Planning
Commission in the year 2007. DARE has claimed that farmers’ awareness
programme, workshop, training programme and medical check-ups have been
organized to educate people of affected areas under the National Agricultural
Innovation Project (NAIP) on ‘Arsenic in Food Chain: Cause, Effect & Mitigation’
between 2008-12. The Committee feel that frequent and sustained campaigns
through print and electronic media would also be necessary in addition to
other local progammes mentioned above, for effective awareness campaign.
Action taken :
(i)
Central Ground Water Board (CGWB) has organized several awareness
generation programmes regularly in the form of mass awareness programme,
painting competition, water management and training programme, wherein,
students are one of the targeted groups.
(ii)
M/o Drinking Water & Sanitation provides funds through NRDWP to
focus on awareness generated activities in Arsenic affected habitations; D/o
Agriculture Research & Education (DARE) has also organized awareness
programmes, trainings etc.
(iii) The suggestion of the Committee that frequent and sustained publicity
campaigns through print and electronic media are necessary for effective
awareness is welcomed and necessary steps would be taken for formulating a
concerted communication strategy.
A joint campaign with Ministry of Drinking Water and Sanitation has
already been agreed to. However, require incremental funding for this since
existing IEC budget is limited.
Para 26 :
It is a matter of serious concern that in spite of grave multidimensional
Arsenic problem being faced by vast parts of the country for the past decades,
the Govt. have not thought it fit to identify a Central agency to tackle the
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Arsenic menace. Repeated queries to M/o WR, RD & GR as to who is
responsible for abatement of Arsenic contamination at the Central level have
not yielded any specific information. The M/o WR, RD & GR attempted to shift
the responsibility by simply stating that abatement of Arsenic contamination in
drinking water is in the domain of State Governments. The Committee do not
approve of this stand. The very fact that the problem of Arsenic contamination
is spread over 96 districts in 12 different States with huge human and animal
population having been affected by Arsenic poisoning calls for immediate
Central intervention. At the Central level, there are as many as seven Ministries
/ Departments and a number of Central organizations which are required to
handle this problem, besides State Governments and their agencies. These are
Ministry of Water Resources, River Development & Ganga Rejuvenation,
Ministry of Drinking Water & Sanitation, Ministry of Health & Family Welfare,
Department of Agriculture and Cooperation, Department of Agricultural
Research and Education, Department of Animal Husbandry, Dairying &
Fisheries, Min. of Science & Technology, Central Ground Water Board, Central
Ground Water Authority, Water Quality Assessment Authority, Council of
Scientific & Industrial Research, Indian Council of Agricultural Research,
National Botanical Research Institute, Indian Council of Medical Research, etc.
There should be a single authority at the Centre to look at the issue of Arsenic
problem holistically and take appropriate coordinated corrective measures. The
Ministry have failed to convince the Committee of any concrete action taken by
them. It is callous negligence on the part of the Government that they had not
taken any action in the past in this regard. It is only after the matter has been
taken up by the Committee, a Core Committee headed by the Director, NIH has
recommended in its report submitted on 15 October, 2014, that each of the
affected States should have an ‘Arsenic Task Force’ spearheaded by the model
‘National Arsenic Mission Task Force’ (NAMTF) at Central level. It is indeed
intriguing as to why the ministries and departments of the Government of India
remained oblivious of the said Core Committee while deposing before the
Committee. The Committee deprecate the lapse on the part of the
representatives of ministries/departments concerned who appeared before
them. The Minutes of the meeting of the Core Committee should be furnished
to the Committee. The Committee urge the Government to ensure functioning
of the Core Committee on war footing. Results of the action taken should be
made available to the Committee within 3 months.
Action taken:
(i)
An ‘Inter Ministerial Group (IMG)’ on ‘Arsenic Mitigation’ consisting of
representatives of M/o Drinking Water & Sanitation, M/o Environment, Forests
& Climate Change, M/o Agriculture, M/o Consumer Affairs, M/o Health and
Family Welfare, M/o Urban Development and M/o Water Resources, RD & GR
has been constituted under the Chairmanship of Mission Director, National
Water Mission (NWM), MoWR, RD & GR. The Group also has representation
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from the Arsenic affected States viz. Assam, Punjab, West Bengal, Bihar,
Haryana, Jharkhand, Manipur, Uttar Pradesh, Chhattisgarh and Karnataka.
(ii)
IMG has now been made into Standing Group which will (a) over-see the
implementation of Action Plan of the various Ministries/ Departments; (b)
reconcile data; (c) guide the entire program and; (d) coordinate the efforts of all
Stakeholders.
Para 27 :
It was enquired from the Cabinet Secretary as to whether there is any
comprehensive approach with an integrated policy, action plan and
coordination for tackling different aspects of Arsenic contamination. In
response, a vague reply was received on 15 October, 2014 stating that a more
active engagement by different Ministries/Departments of the Central
Government and State Governments would lead to an integrated approach and
action plans for mitigation of adverse impact of Arsenic on human, plant and
animal health by effectively eliminating Arsenic from drinking water and food
supply chain. Not satisfied with the reply, the Committee enquired whether any
specific action is proposed in this regard. The Cabinet Secretariat responded on
3rd November, 2014 by stating that as regards planning of integrated
approach, it has been decided to convene meeting of Committee of Secretaries
with concerned Ministries/Departments soon to discuss the matter. It is
strange that Cabinet Secretariat has not taken the cognizance of the existence
of the Core Committee. The Committee desire that the Committee of Secretaries
including those of the Ministries/Departments mentioned in the preceding para
of this report should consider the matter and ensure that an integrated policy
and effective co-ordination mechanism is in place for planning and
implementation of all Arsenic related issues and the removal of Arsenic
contamination should be taken on a Mission mode.
Action taken:
(i)
An ‘Inter Ministerial Group (IMG)’ on ‘Arsenic Mitigation’ consisting of
representatives of M/o Drinking Water & Sanitation, M/o Environment, Forests
& Climate Change, M/o Agriculture, M/o Consumer Affairs, M/o Health and
Family Welfare, M/o Urban Development and M/o Water Resources, RD & GR
has been constituted under the Chairmanship of Mission Director, National
Water Mission (NWM), MoWR, RD & GR. The Group also has representation
from the Arsenic affected States viz. Assam, Punjab, West Bengal, Bihar,
Haryana, Jharkhand, Manipur, Uttar Pradesh, Chhattisgarh and Karnataka.
IMG has now been made into Standing Group which will (a) over-see the
implementation of Action Plan of the various Ministries/Departments; (b)
reconcile data; (c) guide the entire program and; (d) coordinate the efforts of all
Stakeholders.
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(ii)
Action Plan from various stakeholders have been received. Report of IMG
is under preparation.
Para 28 :
The Committee have dealt with Arsenic related issues in detail in this
report. Other major contaminants viz. fluoride, iron, nitrate, salinity and other
heavy metals in water are no less serious as they impact the health of millions
of people. The Committee are of the view that water quality issues demand
focused attention. This can be achieved only if there is a separate department
for the purpose. The Committee, therefore, recommend that a separate
department of water quality issues should be created within the Ministry of
Drinking Water & Sanitation.
Action taken:
The Ministry has a full-fledged Water Quality Section, which is headed by
Deputy Advisor (Water Quality) and comprises of Consultant (WQ), Under
Secretary(WQ), Section Officer and other supporting staff.

2.3 Meeting of Group of Officers (GoO):
2.3.1 A meeting of Group of Officers (GoO) was held under the Chairmanship
of Secretary (Coordination), Cabinet Secretariat on 28.11.2014. It was, interalia decided, that in order to evolve a coordinated approach for Arsenic
mitigation, as desired by the ‘Committee on Estimates’, it would be essential to
have a detailed action plan. Towards this objective, it was agreed that an InterMinisterial Group (IMG), under Mission Director, National Water Mission,
Ministry of Water Resources, River Development and Ganga Rejuvenation,
would be constituted to prepare a comprehensive detailed action plan for
Arsenic mitigation. Further, the GoO, inter-alia, recommended that
Ministries/Departments has to prepare their individual action plans along with
the budgetary requirement to be earmarked towards this purpose. Based on
the inputs received from different ministries, M/oWR, RD&GR will propose an
integrated action plan for mitigation of Arsenic contamination in groundwater.
2.3.2 Second meeting of GoO was held on 13.07.2015. In that meeting, the
budgetary aspect and some action points were discussed and decided. It was
decided that budget for the proposed action plan for ‘Arsenic Mitigation’ has to
be sourced from the available budget of the concerned Ministry/Department or
State Government. It was recognized that there would be 10 folds increase to
15108 habitations if the Arsenic limit is revised from 50 ppb to 10 ppb.
MoEFCC was advised to issue clear instructions to State Pollution Control
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Boards for testing of Arsenic in soil, water and effluents. It was decided that a
joint Information, Education & Communication (IEC) programme by MoDWS
and MoHFW be launched at an early date; an advisory be issued from National
Health Mission (NHM) to the Arsenic affected States; and draft guidelines for
detection and management of Arsenicosis in India be finalized within 3-4
months. The Department of Health Research informed that DRDO has been
involved in identification of drug for ‘unmet medical diseases’ and an expert
group has been constituted to discuss the modalities of treatment along with
discussions on the areas where future medical research can be directed to find
medical cure for Arsenic related diseases.
The Ministry of Agriculture had informed that it has initiated projects for
phyto-accumulating/ phyto-excluding plant species to detoxify Arsenic within
plant, and monitoring of Arsenic content in soils would be taken up under the
soil health card project. Ministry of Consumer Affairs conveyed that the
notification for revision of limit of Arsenic from 50 ppb to 10 ppb is expected to
be issued within a week. The GoO decided the followings : (i) sample survey to
detect Arsenic content in soils should be taken up in 15108 Arsenic affected
habitations identified by MoDWS, (ii) IEC campaign be launched by
Department of Animal Husbandry, Dairying and Fisheries to make aware the
public about affects of Arsenic on livestock, (iii) all related
Ministries/Departments should furnish their latest ATRs to the M/o of WR,
RD&R immediately, (iv) the Inter-Ministerial Group on ‘Arsenic Mitigation’ may
be made into a permanent body having roles to: (a) over-see the
implementation of Action Plan of the various Ministries/Departments; (b)
reconcile data; (c) guide the entire programme; and (d) coordinate the efforts of
all stakeholders.

2.4

Constitution of Inter-Ministerial Group (IMG)

2.4.1 As per the recommendations of the ‘Group of Officers’, an ‘InterMinisterial Group (IMG)’ with the following composition was constituted under
the Ministry of Water Resources, RD & GR:
Mission Director, National Water Mission, MoWR, RD & GR - Chairman
Representative of M/oDWS

- Member

Representative of MoEFCC

- Member

Representative of Deptt.of Agriculture & Cooperation

- Member

Representative of D/o Animal Husbandry

- Member

Representative of D/o Dairying & Fisheries

- Member

Representative of M/o Health & Family Welfare

- Member

Representative of M/o Urban Development

- Member

Director, National Institute of Hydrology

- Member
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Chairman, Central Ground Water Board

- Member

Director (Ground Water)

- Member Secretary

Representatives of Governments of affected States viz.

- Invitees

Assam, Bihar, Chhattisgarh, Haryana, Jharkhand, Karnataka, Manipur,
Punjab, Uttar Pradesh and West Bengal

2.4.2

Terms of References (ToRs) of the IMG are as under:

(i)

Suggest measures to ensure supply of Arsenic free potable water in
affected areas;

(ii)

Comprehensive understanding of its genesis in different hydrogeologic
terrain.

(iii)

Identify means for social sensitization, institutional & governance issues;

(iv)

Assess earlier studies to identify impact on human health, food chains
and socio-cultural and socio-economic aspects;

(v)

Identifying areas for demand driven research & development;

(vi)

Identify and suggest regulatory changes;

(vii) Suggest focused approach to address health impact; and
(viii) Appropriate strategy for capacity building.
The order constituting IMG is at Annexure 2.

2.5

Meeting of Inter-Ministerial Group

The first meeting of the IMG was held on 22.01.2015 under the
Chairmanship of Additional Secretary and Mission Director, National Water
Mission, M/oWR, RD & GR. Minutes of the meeting are at Annexure 3. In
the meeting, the recommendations of the ‘Core Committee’ and views of the
different Central Ministries, and State Government representatives were
discussed in the context of the observations and recommendations govern
by the Parliamentary Committee on Estimates. Ministry-wise activities,
action plan proposed, budgetary requirements, time line, etc., are analyzed
and presented in the subsequent sections.
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Chapter -3
Areas of Concern, Gaps and Strategies to Address
the Challenge
3.1 Areas of Concern
A critical analysis of the issues reported by the concerned States, different
Central Ministries, subject experts and also the recommendations of the Core
Committee on the “Mitigation and Remedy of Groundwater Arsenic Menace in
India”, in the context of observations and recommendations given by the
“Committee on Estimates” has been carried out to ascertain the areas of
concern and identify gaps in the approach of “Arsenic Mitigation”. The major
areas of concern and the gaps are listed below, followed by a brief discussion
on the challenges.
•

Identification of areas affected by Arsenic
contaminated sources indicating vulnerable areas,

•

Human and animal health risk and socio-economy and socio-cultural
impact assessment,

•

Arsenic testing facilities, sampling protocols, etc.

•

Providing medical relief to affected people,

•

Supply of Arsenic safe water to the Arsenic affected and vulnerable areas,

•

Arsenic removal technologies,

•

Assessment of Arsenic in food chain and soil,

•

Increasing awareness about Arsenic contamination.

contamination

and

3.1.1 Identification of areas affected by Arsenic contamination
and contaminated sources indicating vulnerable areas
As pointed out by the ‘Committee on Estimates’, though there are many
organizations involved in monitoring and identification of Arsenic content in
groundwater, however, there is no unified database or map of Arsenic
contamination in the Country. Proper coordination and liaison among the
stakeholder ministries and departments/organizations both in the Central and
State level is required for mapping of Arsenic affected areas and vulnerable
areas. A proper geo-referenced databases on Arsenic concentration in source
water and Arsenic contaminated aquifers is pre-requisite for developing
comprehensive mitigation plan.
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3.1.2

Human and animal health risk and socio-economy and
socio-cultural impact assessment

Though about 30 million people are living in the hydro-geologically risk
zones (79 affected rural blocks and 12 urban communities) in West Bengal and
substantial population in Jharkhand, Bihar, Chhattisgarh, Uttar Pradesh and
Assam, the exact number of people exposed to Arsenic contamination, suffering
from Arsenicosis and consequential affects is yet to be established scientifically
and epidemiologically. Considerable confusion and contradiction persist on
these matters. The official statistics of the Department of Health, Government
of West Bengal, reported, Arsenic related disease burden to be <15000, while
the unofficial sources put the figure between 200,000 and 300,000. The impact
and symptoms of Arsenic contamination differ in severity between individuals,
population groups and geographical areas. The severity and manifestation of
symptoms also depend upon the concentration of Arsenic in water, the daily
average intake, overall health and nutritional level of the person and many
other factors. These make assessment of burden of Arsenic consumption, on
an individual's health, a complex exercise. A scientific epidemiological
assessment of the extent and magnitude of the problem is therefore necessary.
High concentration of Arsenic in community water sources do not always corelate with high levels of Arsenicosis symptoms in the community.
Usually the affected people are those who are economically backward.
Women are affected more compared to men. Further, infants and children are
adversely affected than the adults. An Arsenic patient loses its strength and
cannot work outdoors. Many of them borrow money from the local moneylender
who charges them a high rate of interest. The Arsenic problem, thus, has a
major effect on the socioeconomic structure. People often mistake symptoms of
Arsenic poisoning for leprosy or other contagious skin diseases, and thus
marriage, employment, and even the simplest social interaction become
impossible for the victim. A detailed database of affected persons, assessment
of health risks, and assessment of socio-economic problems is a necessity and
a challenge.

3.1.3

Arsenic testing facilities, sampling protocols, etc.

In West Bengal, all public tube wells have been tested through a network
of rural laboratories. Near about 150,000 water samples have been analyzed in
the block level laboratories and GIS Database has been created at the district,
block and habitation level. However, the most challenging task, which is yet to
be accomplished, is the testing of near about 500,000 private sources. In
comparison to West Bengal, the identification of contaminated public tube
wells remained incomplete in other states like Bihar, Uttar Pradesh,
Jharkhand, Chhattisgarh, Assam, etc. The basic task of identifying all Arsenic
contaminated sources, public as well as private, remained largely incomplete. If
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one considers the tube wells used for irrigation in the Arsenic affected districts,
the task becomes more gigantic and complex.
With regard to the magnitude of the tasks involved in raising the use of
field kits vis-à-vis creation of network of block/village level laboratories; in
West Bengal, considering the risk of false positive and false negative data, by
the use of field test kits, the Arsenic Task Force opted for creation of a network
of rural laboratories, at the rate of one laboratory for every three blocks,
through Public Private Partnership. As a matter of fact, the Arsenic crisis in
West Bengal has been a blessing in disguise, in the sense that it has resulted
in development of institution and capacity, at the block and village level
Panchayati Raj organizations, for water quality monitoring and surveillance.
It must, however, be noted that though the above system has been
successful in monitoring public sources, the big question remains on the
monitoring of water quality of the private sources. In Bangladesh, a community
based approach, using field kits, has created a very large database covering
both public and private sources. However, the precision and dependability of
the same is always open to question. The challenge is to produce field test kits,
which are robust, reliable, cheap and simple enough to be used by relatively
unskilled users in the villages.
In addition to Arsenic contamination in water, testing facilities for health
impacts is also a major gap. There are two types of testing, which is possible.
One is blood test sample, which the experts do not agree among themselves
that it is conclusive. The second is a test of a nail and hair, which actually
establishes Arsenic content. Unfortunately, that test is only available in the
forensic science laboratories, right now; and such facilities are not available
even at District levels.

3.1.4

Providing medical relief to affected people

Acute consumption of Arsenic for short term may cause gastro-intestinal
symptoms including nausea, vomiting and diarrhea, cardiopulmonary toxicity
and neurological effects like headache, seizures and neuropathy. Specific
medication with supportive therapy is the mainstays of treatment of acute
cases. Chronic consumption of drinking water with Arsenic concentrations
more than permissible limits may produce symptoms involving skin, risk of
development of diabetes and cancer. Exposure of Arsenic in pregnancy could
result in fetal malformations. Management of chronic poisoning consists of
termination of exposure and symptomatic supportive care.
Providing proper medical treatment to the affected populace remained a
challenge largely due to the following four reasons –
• Lack of proper database of affected/vulnerable persons,
• Most

of the affected
infrastructure,

persons

live
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in

rural

areas

with

inadequate

• Majority of such persons are poor and cannot bear the cost of treatment,
• Lack of proper awareness among people/ local health workers as regards

Arsenic related health hazards.

3.1.5 Supply of Arsenic safe water to the Arsenic affected and
vulnerable areas
Supply of Arsenic safe water to the Arsenic affected areas has been the
task that remained as a great challenge. Though the water supply agencies
have been trying to provide Arsenic safe drinking waters, as per IMIS data of
MoDWs, however, about 1490 habitations having total population of 23.98 lakh
with Arsenic limit as 50 ppb are yet to get Arsenic safe drinking water. If the
limit is considered as 10 ppb, the affected habitations would increase to 15,108
with total population of more than 120 lakh. There is an immediate need to
ensure Arsenic safe drinking water to those habitations.

3.1.6 Arsenic removal technologies
Major areas of concern in adopting Arsenic removal technologies as option is
as follows:
i.

Development of cost effective and efficient materials for Arsenic removal
based on locally available resources,

ii.

Cost effective detection techniques with technical performance better or
comparable to currently available alternatives,

iii.

Development of household and community Arsenic removal systems
based on indigenously developed materials,

iv.

Field demonstration of developed systems to assess their suitability in
specific social context,

v.
vi.
vii.

Popularization of cost-effective techniques,
Capacity building at appropriate levels for installation, operation and
maintenance of Arsenic removal plants.
Safe disposal of sludge

3.1.7

Assessment of Arsenic in food chain and soil.

Efforts are being aimed at ensuring safe drinking-water, either through
mitigation techniques or through finding alternative sources of water. Even if
supply of Arsenic-free drinking-water is ensured, Arsenic-contaminated
groundwater will continue to be used for irrigation purposes, posing a
significant risk of this toxic element accumulating in the soil and,
consequently, entering into the food-chain through plant uptake and
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consumption by animals and humans. The risk of Arsenic-contaminated water,
being used, in such case would also be high. During the past 10 years,
researchers have mainly focused on ingestion of Arsenic through contaminated
drinking-water, but the incidence of Arsenicosis, in the population, is not
consistent with the concentration of Arsenic in drinking-water, obtained from
groundwater. Based on the available studies it is difficult to assess adequately
the impact of use of Arsenic contaminated groundwater and the dietary impact
of the same on human health. More elaborate studies are required to
adequately assess the situation and formulate policies and practices for
agricultural methods and selection of crops in Arsenic affected areas.

3.1.8

Increasing awareness about Arsenic contamination

The eventual sufferer of any natural calamity and eventual beneficiaries
of any initiatives are the society exposed to the problem. Experts opined that by
awareness and precaution, a substantial protection against the harmful effect
of this toxic content can be attained. A widespread social awareness program
together with institutional capacity building can help reduce the Arsenic
hazard on human and animal health.

3.2
3.2.1

Gaps
Gaps in allocation of fund

There has been a large gap between the requirement and availability of
funds for Arsenic mitigation, if one looks at the scale-up of the problem. There
was limited fund available with the different line ministries in the Central
Government to take up any large-scale Arsenic mitigation initiative, program
and related activities. Arsenic problem was mainly dealt from the drinking
water perspective by the Ministry of Drinking Water and Sanitation under the
provision of its budgetary allocation. State Governments have also made
financial allocation for this purpose but it has also not of the scale as required.

3.2.2

Gaps in data generation and data sharing mechanism

The existing databases have a large gap, if it is considered in the context
of Arsenic risk mapping, Arsenic safe aquifer delineation, affected population
estimation, etc. The databases generated were based on scattered sampling
and those mostly lacked in proper referencing, which might have helped in
bulk assessment of the problem. An extensive systematic data generation
program based on proper networking would be necessary for Arsenic risk
mapping and for delineation of Arsenic safe aquifer. Hardly there was any
working mechanism in place to share scientific data either amongst the lined
central ministries or between the Central and State government ministries.
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3.2.3

Gaps in standardization

The BIS standard for Arsenic in drinking water was 50 ppb until 2009.
The standards published in the year 2009, recommended 10 ppb as the
acceptable limit and 50 ppb as the permissible limit in the absence of alternate
source. The recent revision of August, 2014 recommended 10 ppb as the
requirement for drinking water. These eventually slipped back the
standardization of technological initiatives and their performance analysis
packaging, groundwater quality surveillance networking, etc. Further,
accreditation of Arsenic detection laboratories; facilities and skill development
to diagnose Arsenic impacted patients remained on the back bench; soil and
plant health assessment in the context of Arsenic resistance, have also
remained un-standardized.

3.2.4

Gaps in co-ordination mechanism and concerted efforts

The most important gap noted was the lack of coordination, liaison, and
review mechanism of the progress made between Central and State government
ministries, and amongst central ministries dealing with Arsenic related matter.
A number of ministries in the central government viz. MoWR, RD & GR,
M/oDWS&S, M/oRD, MoAg, M/oEFCC, M/oS&T (D/oS&T), M/oHFW, M/oUD,
NITI Aayog (erstwhile Planning Commission), M/oCA (BIS) are concerned on
the Arsenic related matter as per the mandate of the respective ministry; so
may be case for the state governments. There may be considerable works done
and progress made by the respective ministry, however, hardly any standalone
working mechanism of coordination, sharing of information, integrated action
plan, and review of the status was in place. This is recognized as one of key
constrains in achieving the goal of ‘Arsenic Mitigation’.

3.3

Strategies to address the challenges

Based on the areas of concern and gaps as described above, the following
multidisciplinary strategies are proposed for implementation by involving all
stakeholders:
• Prepare a compendium of works done and the results thereof on various
aspects; viz. technological initiatives and interventions, alternate water
supply arrangements, socio-economic and socio-cultural impacts, agricultural
and health impacts, etc;
• Initiate diagnostic survey of the Arsenic affected/vulnerable areas, prepare
Arsenic risk and vulnerability maps and delineate Arsenic safe aquifers, both
shallow and deep, including assessment of potential yield to tap Arsenic safe
water;
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• Encourage development and certification of field testing kits, which are
robust, reliable, affordable and simple enough to use by relatively unskilled
users in the villages;
• Undertake the task of comprehensive Life Cycle Assessment (LCA) and Social
audit of reportedly successful and promising Arsenic removal technologies
and initiate steps to scale-up the implementation of most potential ones;
• Standardize the process of monitoring and analytical practices of Arsenic
detection by accreditation of concerned laboratories through NABL (National
Accreditation Board for Testing and Calibration Laboratories) ;
• Encourage development of innovative and cost-effective Arsenic removal
techniques/technologies, both ex-situ & in-situ, including Arsenic detection
technologies;
• Encourage development of eco-friendly and innovative methods for Arsenic
sludge treatment & management;
• Encourage development of alternate water supply and management
strategies viz. Bank Filtration (BF), Managed Aquifer Recharge (MAR) in
Arsenic affected/vulnerable areas to meet demand of safe drinking and
irrigation water requirements including feasibility studies for overall water
management;
• Encourage development of Arsenic resistant crops;
• Revive and strengthen the non-functional Arsenic removal schemes
displaying potential by appropriate interventions. The public-private
partnership and the community participation models may be effectively
explored for better O & M results;
• Develop appropriate mechanisms for Arsenic sludge management while
scaling-up the Arsenic removal schemes. Few potential sludge management
techniques reported such as, mixing of Arsenic sludge with concrete in
controlled ratio, and with clay for burning for brick manufacturing may be
given special consideration;
• Install new tube-wells with appropriate sealing to arrest inter-aquifer
contamination to tap safe deep aquifers, and create infrastructure to supply
risk free potable drinking water in the Arsenic affected/ vulnerable areas;
• Develop infrastructure for secured drinking water supply schemes based on
surface water sources, wherever feasible, and encourage planned rainwater
harvesting schemes for groundwater recharge in the vulnerable aquifers to
ensure potable water to the people of Arsenic vulnerable areas.
• Detailed epidemiological study to assess impact of Arsenic contaminated
water on human health;
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• Investigation and assessment of impact of Arsenic biomagnifications in food
chains especially during different stages of paddy cultivation and harvesting
and consequential health risks;
• Assessment of impact of Arsenic contamination on socio-cultural and socioeconomic aspects.
• Promote mass awareness programmes for social sensitization and
empowerment through NGOs and local Panchayati raj networks using
existing government schemes viz. IEC;
• Establish and strengthen water quality testing laboratories in each Arsenic
affected State with a network of level-II category laboratory in each district
having scope to detect physic-chemical, microbiological constituents and
selected toxic elements. All the laboratories should be accredited by NABL. In
the event of problems faced due to the sheer scale of the recommended step,
a network may be created to begin with linking the existing sophisticated
laboratories in various research and academic institutions;
• In the district hospitals, appropriate facilities for diagnosis and treatment
and also rehabilitation of Arsenicosis patients should be created;
• Awareness and training of medical practitioners and the Para medical staff
should be conducted for Arsenicosis diagnosis and treatment/management;
• Personnel at all levels involved in the technological handling, operation and
maintenance of related schemes/projects should be trained at regular
intervals in order for them to acquire routine and advanced knowledge and
know-how. The skills of trained personnel should be used appropriately.
NGOs and Panchayat personnel in the area should be involved to the extent
possible;
• Appropriate steps should be taken to update the educational curriculum at
school and professional levels to make them more information based
regarding Arsenic occurrence, its effects and the solutions. Existing
information with the international agencies like WHO and other national
agencies may be utilized;
• Each State can have an ‘Arsenic Task Force’ having proper linking
mechanism with the affected State units;
• A dedicated exclusive website may be launched providing a linkage between
all concerned stakeholders. This may be employed for Information
dissemination on all aspects on one hand, as well as gathering responses
and opinions on the other;
• The developed technologies may be allowed to be duly protected but should
be available free of cost directly or through technology transfer for common
use;
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• Evolve methods/mechanisms for scale-up of potential Arsenic removal
techniques/technologies under public-private partnership for implementation,
operation and maintenance of the schemes and develop rope-in methods for
translating effective and sustainable techniques/ technologies from lab to
field;
• Motivate small entrepreneurs in production and maintenance of low-cost
household Arsenic removal devices and their after sale services. Government
may play a pro-active role in subsidising the household devices for rural
people;
• Set-up a single-window based project review, clearance and monitoring
mechanism to help build confidence among service providers and
stakeholders, for efficient and effective management of tasks with minimum
chance of duplication;
• Promote the tasks with specific time line and review mechanisms from time
to time. To achieve the goals, the Arsenic related activities at the Centre
should be dealt under a single umbrella having responsibility with the
National Water Mission, Government of India.

69

Chapter 4
Action Plan to Mitigate Arsenic Contamination
As per decisions of the Group of Officers (GoO), the concerned Central
Ministries and State Governments have been requested in the IMG meeting to
submit their ‘Action Plan’ and budgetary requirements based on the activities
mentioned in the subsequent sections.

4.1
4.1.1
i)

Activities
Ministry of Drinking Water & Sanitation (MoDWS)

Preparation of ‘Master Plan’ including revising the number of habitations
based on permissible limit of Arsenic in drinking water as 10 ppb instead of
50 ppb.

ii) Non-functional Arsenic removal facilities be continuously reported and
repaired in a sustained manner.
iii) Adequate availability of field testing kits including Arsenator .
iv) Adequate number of water testing laboratories and their accreditation with
NABL and standardization of testing protocols.
v) Capacity building in handling of Arsenic removal facilities.

4.1.2
i)

Ministry of Health & Family Welfare (MoHFW)

State-wise epidemiological studies on impact through Arsenic affected
water & crop grown with Arsenic affected water.

ii) District-wise appropriate treatment facilities.
iii) Training of medical and para-medical staff.
iv) Introduction of Arsenic related health aspects in graduation and post
graduation medical education.

4.1.3
i)

Ministry of Environment, Forest and Climate Change
(MoEFCC)

Sludge treatment

ii) Arsenic affected areas.
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4.1.4

Department of Agriculture & Cooperation (DAC)

i)

Effect on crops as well as consequential effect on health of such crops,
including soil health assessment.

ii)

Promotion of Arsenic resistant crops.

iii)

Actual assessment of Arsenic fixation in cereals, vegetables, grains and
fruits.

4.1.5 Central Ground Water Board (CGWB)
i)

Mapping of areas having Arsenic contamination of 10 ppb and 50 ppb.

ii)

Delineation of deeper low-Arsenic aquifers, establish their capacity to
remain Arsenic-safe and share the information with the State Government.

iii) Rain Water Harvesting for Arsenic contaminated aquifers.
iv) Facilitate capacity building for State level officials.
v)

Construction of Arsenic free tube-wells in critical areas through
exploration activities and handing over to State Government for water
supply.

4.1.6

National Institute of Hydrology (NIH)

i)

Studies on genesis of Arsenic occurrence in Ganga Brahmaputra basis.

ii)

Socio economic and socio-cultural impact of Arsenic contamination –
compendium of works done; technology initiatives, agricultural and health
impacts.

iii) Material for public awareness/school curriculum – Dedicated website - get
response & address queries.
iv) Collaborate with other scientific institutions especially for ex-situ and insitu Arsenic remediation.
v)

R & D on safe sludge disposal

4.1.7

State Governments

i)

Constitution of State level task force.

ii)

Organize alternative sources of water supply in collaboration with MoDWS
and MoUD.

iii) Maintenance of Arsenic removal plants in PPP mode.
iv) Sludge disposal policy framework
v)

Involve agri-universities social science institutes/ ICAR bodies.
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vi) School level curriculum for awareness creation.
vii) Sensitize the panchyats in the affected areas on adverse health effects,
against social stigma etc.

4.2 Action Plans of Central Ministries and States
As follow up of the IMG meeting, the ‘Action Plan’ and fund requirements
proposed by the respective Central Ministries and State Governments, for
mitigation of Arsenic, are described in the subsequent sections.

4.2.1 Responses received from Central Ministries/Departments
4.2.1.1

Ministry of Drinking Water & Sanitation: Has informed
that 1490 Arsenic affected rural habitations having population of 23.98 lakh
are at risk. However, IMIS-2015 data indicates, only 6 States namely, West
Bengal, Assam, Bihar, Uttar Pradesh, Karnataka and Punjab are Arsenic
affected.
The Ministry has submitted two alternatives; the first alternative considers,
when the maximum permissible limit of Arsenic is to be maintained at 50 ppb,
an outlay of Rs. 268 crore for short term solution (by providing community
water purification plant including seven years O&M) and Rs. 1262.69 crore for
long term & sustainable solution (taking up water supply projects) i.e., total of
nearly Rs. 1530 crores would be required.
The second alternative considers, when the maximum permissible limit of
Arsenic is to be maintained at 10 ppb, the number of Arsenic affected
habitations would increase to 10028 from 1490. To take up the mitigation
measures, an amount of Rs. 1805.04 crore for short term (by providing
community water purification plant including seven years O&M) and Rs.
6319.56 crore for long term solution (taking up water supply projects) i.e., total
of nearly Rs. 8124 crore would be required (Annexure 4).

4.2.1.2

Ministry of Environment, Forest & Climate Change :

MoEFCC has submitted an ‘Action Plan’ for disposal of Arsenic bearing wastes
to be generated from the community Arsenic removal plants in three districts of
West Bengal. The budgetary requirement for such plan has been proposed as
Rs. 1.35 crore with additional recurring cost of Rs. 0.87 crore per annum
(Annexure 5).

4.2.1.3 Ministry of Water Resources, River Development &
Ganga Rejuvenation : From the M/o WR, RD & GR, the National Institute
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of Hydrology and Central Ground Water Board have proposed the ‘Action Plan’
and budgetary requirements .

4.2.1.3.1 National Institute of Hydrology (NIH): NIH has submitted
the proposal of fund requirements of Rs. 17.85 crore for pursuing the R & D
tasks as detailed in Section-4.1.6.

4.2.1.3.2 Central Ground Water Board: Submitted pilot projects for
construction of Arsenic free wells in 5 districts (Balia, Gazipur, Sahibganj,
Buxar and Hooghly) at an estimated cost of Rs. 56.71 crore. Administrative
approval for construction of Arsenic free wells in Balia and Gazipur district has
been conveyed.

4.2.1.4

Ministry of Agriculture : Has informed that no separate ‘Plan
of Action’ is required as it has already initiated several interventions, which
are: it has issued advise to the Principal Secretary of Agriculture, Government
of Assam, Bihar, Chhattisgarh, Jharkhand, Haryana, Punjab, Karnataka,
Manipur, Uttar Pradesh and West Bengal on the cultivation/irrigation practices
to be followed in rabi/summer crops to avoid Arsenic contamination in the crop
produced, which may have adverse impact on human, animal and
environmental health.

4.2.1.5 Ministry of Health & Family Welfare :As such, no specific
information on ‘Plan of Action’ and budgetary requirements have been received.

4.2.1.6

Ministry of Urban Development: No ‘Plan of Action’ and

budget request have been received.

4.2.2

Responses received from State Governments

4.2.2.1

Government of Assam : Has submitted an ‘Action Plan’ along
with budgetary requirements. Total estimated cost of the proposed ‘Action
Plan’ for mitigation of Arsenic contamination amounts to Rs. 8990.70 lakhs for
short term measures, to be completed by March 2016. The reply from Assam
Government is at Annexure 6.

4.2.2.2

Government of Chhattisgarh : Has informed that there are
11 villages in Chauki block of Rajnandgaon district where excessive Arsenic
content has been traced. All the sources having excessive Arsenic content have
been capped and an alternative water supply arrangement through piped water
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supply is being provided to the habitants. A grouped water supply scheme
consisting of 18 villages (11 Arsenic affected and 7 en-route villages) has been
prepared and likely to be implemented with a cost of Rs. 22.155 crore. There
would be no change in the cost of the project for revised permissible limit of 10
ppb. Also, informed that no budgetary assistance would be required. The
reply of Chhattisgarh State is at Annexure 7.

4.2.2.3

Government of Karnataka : Has stated that, there are 24
Arsenic contaminated habitations in which 23 habitations are included under
Multi village water supply scheme which has the surface water from
river/canal/ lake as the source. One habitation would be provided with water
purification plant. The State has informed that no separate action plan for
Arsenic mitigation programme would be required. Hence, Karnataka may be
treated as action taken State with no budgetary assistance requirement. The
reply of Karnataka State is at Annexure 8.

4.2.2.4 Government of Punjab : Has proposed to install 1884 Arsenic
and Metals Removal by India Technology (AMRIT) Water Treatment Units
developed by Indian Institute of Technology, Chennai for covering 1512 villages
affected by Arsenic at an estimated cost of Rs. 57.17 crore. The reply of Punjab
State is at Annexure 9.

4.2.2.5

Government of West Bengal : Has submitted ‘Action Plan’
along with budgetary requirements. Total estimated cost of the proposed
‘Action Plan’ amounts to Rs. 2,311.52 crore for mitigation of Arsenic
contamination from 50 ppb to 10 ppb. The brief plan of action of the State has
been illustrated in Table 2 also. The reply of West Bengal State is at Annexure
10.

4.2.2.6 Government of Jharkhand : Has submitted a ‘Comprehensive
Arsenic Mitigation Plan’ which has three stages actions: (a) immediate
intervention [initiation Time 00-12 Months], with a total cost of Rs. 17 crore,
which includes Rs. 2 crore for Arsenators, Rs. 5 crore for IEC activities and Rs.
10 crore for R&D; (b) intermediate intervention [expected initiation in 0-24
months, completion in 12-36 months], with a total cost of Rs. 53.02 crore,
which includes drilling and installation of 400 tube-wells at a cost of Rs. 10
crore and Rs. 43.02 crore for provision of water purification plants, etc., and (c)
long term measures [expected initiation in 6 months, completion in 36-60
Months with continued support] with a cost of Rs. 60 cores. The reply of
Jharkhand State is at Annexure 11.
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4.2.2.7 Government of Bihar : Has stated that there are 1436 Arsenic
affected habitations, which include 95 habitations where Arsenic concentration
is greater than 50 ppb and 1341 habitations where Arsenic concentration is
between 10 ppb and 50 ppb. An action plan to provide Arsenic free water by
mini rural piped water supply scheme with provisions of solar pumping sets
and deep tube wells at a cost of Rs. 430.80 crore, having funding under
NRDWP, has been proposed. The reply of Bihar state is at Annexure 12.

4.2.2.7 No response has been received from the Governments of Haryana,
Manipur and Uttar Pradesh.
4.3

Appraisal of Action Plans - States

All the 10 Arsenic affected States were requested to submit the ‘Action
Plan’ for achieving coverage of habitations affected by Arsenic content >50 ppb
and also between 10 and 50 ppb.
The States of Assam, Bihar, Jharkhand, Chhattisgarh, Karnataka,
Punjab and West Bengal have responded and submitted their proposals and
action plans for mitigation of excessive Arsenic in water supply schemes. The
States of Uttar Pradesh and Manipur have not responded so far. Haryana has
informed that there are no Arsenic affected habitations in the State. On the
other, Karnataka and Chhattisgarh have already initiated actions for mitigation
of excessive Arsenic content in the drinking water supplies and therefore, have
not requested for any financial assistance.
The proposals for Arsenic mitigation of drinking water supplies from the five
States have the following components:
(i)

Action plan with fund requirement for achieving coverage of habitations
having Arsenic content exceeding 50 ppb,

(ii)

Action plan with fund requirement for achieving coverage of habitations
having Arsenic content between 10 and 50 ppb,

(iii) Information, Education and Communication (IEC) activities and Human
Resource Development in terms of capacity building, and
(iv) Research and Development (R&D) activities.

4.3.1 Fund requirements for achieving habitation coverage
with Arsenic content > 50 ppb.
The State-wise requirement of funds for implementing the proposed
‘Action Plan’ has been compiled and given in Table 2. A perusal of Table 2
reveals that for achieving coverage of habitations having Arsenic content
greater than 50 ppb an amount of Rs. 517.12 crore would be needed as a short
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term measure for implementation on a period ranges from 12 to 24 months.
Whereas, for implementation of long term measures for providing drinking
water supply through surface water/groundwater sources an amount of Rs
948.77crore would be needed. Hence, a total sum of Rs 1465.89 crore would
be required by the States for a period extending upto 3 years for
implementation of the short term as well as long term plan.

4.3.2

Fund requirements for achievement of habitation
coverage with Arsenic content between 10 ppb and 50
ppb.

Based on the State-wise estimate of funds both for short term and long
term measures to achieve the coverage of habitations for potable drinking water
supply having Arsenic content between 10 ppb and 50 ppb, total estimated
fund is Rs. 2373.53 crore. This includes a component of Rs. 180.31 crore for
implementing the short term measures and Rs 2193.22 crore for implementing
the long term measures (Table 2 ).

4.3.3 Fund requirements for Information, Education and
Communication (IEC) activities and Human Resource
Development in terms of capacity building.
Only two States namely, Jharkhand and West Bengal have indicated
their fund requirements for IEC and HRD programmes. Total fund required by
these two States is Rs. 105 crore (Table 2).

4.3.4 Fund Requirements for Research and Development
(R&D) activities.
Only Jharkhand State has indicated requirements of Rs. 10 crore (Table
2) for research through various research institutes on artificial recharge of
ground water, river bank infiltration, and environmental safety and
sustainability of Arsenic mitigation schemes.

4.4 Appraisal of Action Plans-Central Ministries/ Departments/
Institutes
Eight Central Ministries namely; (i) Ministry of Agriculture (MoA), (ii)
Ministry of Drinking Water and Sanitation (MoDWS), (iii) Ministry of
Environment, Forest and Climate Change (MoEFCC), (iv) Ministry of Health and
Family Welfare (MoHFW), (v) Ministry of Urban Development (MoUD), (vi)
Ministry of Water Resources, River Development and Ganga Rejuvenation
(MoWR, RD & GR), (vii) Ministry of Science and Technology (MoS&T), (viii)
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Ministry of Consumer Affairs (MoCA) and (ix) related line departments were
requested to submit action plans and financial proposals for ‘Arsenic
Mitigation’. However, proposals have been received only from MoEFCC, MoDWS
and MoWR,RD&GR (CGWB and NIH). M/o Consumer Affairs has indicated no
requirement of funds whereas the other remaining Ministries have neither
indicated any action plan nor the financial proposal.
a)

MoEFCC

MoEFCC has submitted an action plan prepared by CPCB for disposal of
Arsenic sludge from 97 community Arsenic removal plants in three districts of
West Bengal at a cost of Rs 1.35 crore with a recurring cost of Rs. 0.87 crore
per annum (Table 3). For this, PHED-WB is required to setup common
collection points in each district for receiving and storage of Arsenic sludge for
transport to the Hazardous Waste Treatment, Storage and Disposal Facility
(TSDF) located at Haldia.
b)

MoDWS

As per the IMIS of MoDWS, there are 1490 Arsenic affected habitations in
the Country where 23.98 lakh people are at risk in six Arsenic affected States
namely West Bengal (980), Assam (365), Bihar (96), Uttar Pradesh (38),
Karnataka (10) and Punjab (01). MoDWS has initiated a scheme to install
community water treatment plants in all remaining Arsenic affected rural
habitations in the States to provide 8-10 lpcd of Arsenic safe water for drinking
and cooking purpose as an interim measure. However, piped water supply
(PWS) using safe surface water based drinking water supply has been
considered as a long term and sustainable solution. Accordingly the fund
requirement for tackling the Arsenic problem has been given (Table 3). The
details are as follows:
i)

For achieving Arsenic concentration at 50 ppb
•

Short term solution: Community Water Purification Plant at 1490
habitations - Rs 268 Crore,

•

Long term sustainable solution: Piped Water Supply Scheme - Rs
1262.69 crore

The total fund requirement for long term and short term measures taken
together for tackling Arsenic problem at 50 ppb is Rs 1530 crore (Table 3).
ii)

For achieving Arsenic concentration at 10 ppb
• Short term solution: Number of Arsenic affected habitations is 10028
as per IMIS data, if Arsenic level is considered to be reduced at 10 ppb.
Hence, the cost of installation of 10028 community ‘Water Purification
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Plants’ to be installed within a time frame of four years (2015-16 to
2018-19) is Rs. 1805.04 crore,
• Long term solution: Current population at risk due to excess Arsenic
content for concentration level of 10 ppb is 120 lakhs. For future
population of 156 lakhs after 30 years, the total cost of providing piped
water supply would be Rs. 6319.56 crore,
• The total fund requirement for long term and short term measures
taken together for tackling Arsenic problem at 10 ppb is Rs. 8124 crore
(Table 3).
c)

MoWR, RD & GR

Under the Ministry, the CGWB and NIH have submitted action plan and fund
requirement for mitigation of Arsenic menace in the affected areas. Details are
as follows.
Central Ground Water Board (CGWB) : Scientific studies in four States
namely Bihar, Jharkhand, Uttar Pradesh and West Bengal aided by exploratory
drilling (Exploratory Wells : 209, Observation Wells: 30) in 7 blocks in 5
districts for identification of Arsenic free aquifers as sources for water supply to
the affected population. Budget requirement: Rs. 58.27 crore (Table 3).
National Institute of Hydrology (NIH) : NIH has submitted the budget
estimate based on the R & D studies recommended by the ‘Core Committee’,
related to water. Total fund requirements for “Development of web-site and eportal on “Mitigation and Remedy of Arsenic menace in India” together with 6
number of R&D studies is Rs. 17.85 crore (Table 3).
In order to coordinate, facilitate and monitor the various tasks envisaged for
Arsenic mitigation it has been decided by the GoO that the ‘Inter Ministerial
Group (IMG)’ constituted by the Ministry of Water Resources, RD & GR would
be converted to a permanent mechanism for activities related to Arsenic
mitigation. To facilitate the activities of IMG, a Secretariat under the IMG with
some financial assistances for operation & management of the activities be
provided. The total fund of Rs. 10 crore @ Rs. 2 crore per year would be
required for this purpose.

4.5 Appraisal of ‘Fund Requirements’
Based on the ‘Action Plan’ proposed by the Arsenic affected States and
the concerned Central Ministries, the total fund requirements have been
worked out separately for two cases: (i) for achieving the target of Arsenic
mitigation upto the level of 50 ppb, and (ii) for achieving the target of 10 ppb
by reducing the mitigation level from 50 ppb to 10 ppb, for both short term
solution and long term solution. The details of fund requirement are given in
Table 4.
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The total requirement of funds of the 5 affected States for achieving
coverage of habitations with Arsenic content of >10 ppb is Rs. 3839.42 crores
through implementation of short term and long term solutions spread over on
time period of 5 years with present level of population. The budgetary
provisions of Central Ministries/Departments for achieving the coverage of
habitations with Arsenic content of >10 ppb is Rs. 9713.56 crores. This
estimate is based on projected population for 30 years as given by the MoDWS.
For IEC activities, a budget of Rs. 105 crores has been indicated by two
States (Jharkhand and West Bengal), whereas, the Central Ministry has
projected the estimate of Rs. 0.80 crores.
For R&D activities, fund projection from one State (Jharkhand) is Rs. 10
crores and from Central Ministry, it is Rs. 17.05 crores.
For Arsenic sludge management, MoEFCC has indicated a budget
requirement of Rs. 1.35 Crores for 3 districts in West Bengal with a recurring
cost of Rs. 0.87 crores.
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Table 2 : Summary of ‘Action Plans’ and Fund requirements proposed by different Arsenic affected States .
State

Schemes proposed

Fund requirements

Time frame

For
habitation
coverage
upto 50 ppb

For

(Crore
Rs.)
Assam

Bihar

Chhattisgarh
Haryana

Installation of 440 nos. community based RO
plants (Short term).
ii) Installation of (18+3660) dug wells for tapping
shallow safe aquifer (Short term).
iii) Pond fitted with Horizontal Rafting Filter and
hand pumps (900 schemes)-(Long term).
iv) Piped water supply scheme with surface
source water (50+450 schemes)-(Long term )

of (Crore of Rs.)

Total
(Crore
Rs.)

50 ppb
of

(months)

0.117

For
10 ppb
(months)

12-24

66

i)

(i) Mini rural piped water scheme with provision
of solar pumping sets and deep tube wells to
95 habitations in 9 districts (Begusarai,
Bhagalpur, Buxar, Darbhanga, Lakhisarai,
Munger, Patna, Samastipur, & Saran):
schemes for Arsenic mitigation ≥ 50 ppb (Long term).
(ii) Mini rural piped water scheme with provision
of solar pumping sets and deep tube wells to
1341 habitations in 13 districts (Begusarai,
Bhagalpur, Bhojpur,
Buxar, Darbhanga,
Katihar, Khagaria, Lakhisarai, Munger, Patna,
Samastipur, Saran, and Baisali) : schemes for
Arsenic mitigation between 10 and 50 ppb(Long term).
A grouped water supply scheme consisting of 18
villages in under implementation.

For
habitation
coverage
between 50 ppb
and 10 ppb

12

23.79

12-24

135
36-60

720
80

1024.907

28.50

36-60
24

36-60
402.30
430.8

No financial assistance requested

No Arsenic affected habitations in the state
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Jharkhand

i)
ii)
iii)
iv)
v)
vi)

Procurement, operation & maintenance of Portable
Arsenic Testing kit (Arsenatator) – 33 nos for 33
Gram Panchayets – (Short term).
IEC/HRD activities- (Short &Long term).
R & D activities – (Long term).
Deep aquifer drilling and installation of 400 tube
wells-(Long term).
Arsenic Removal plants -125 nos with avg. 35 nos. of
house connection-(Short term).
Surface water based piped water supply schemes for
covering population ≥ 50,000 – (Long term).

12

2.00
5.00

12

10.00

24-36

10.00

24-36

43.02
60

36

130.02

36-60

Karnataka

Already mitigation action initiated

No financial assistance requested

Manipur

No response received

Punjab

i) Installation of 1884 Arsenic and Metal removal by
India Technology water treatment units. In 1512
villages-(Long term).

Uttar
Pradesh

No response received

West Bengal

i) Completion of Master Plan (for switchover from
groundwater to surface water based piped water
supply-(Long term)
ii) Installation of 165 nos. Arsenic Removal Plants &
400 community purification plants on existing
Groundwater based schemes-(Short term).
iii) New piped water supply to cover habitations
between Arsenic level 10 ppb and 50 ppb-(Long
term)
iv) Community purification plants to cover habitations
between Arsenic level 10 ppb and 50 ppb-(Short
term)
v) Extension of existing piped water supply to cover
habitations between Arsenic level 10 ppb and 50
ppb-(Long term).
vi) House connections from piped water supply
schemes under master plan-(Long term).
vii) IEC and HRD activities-(Short &Long term).

835.27

24

515

12

TOTAL

1475.887
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57.17

57.17

24

36-60

586.25

36-40

100

36-40

25
150

24-36
24-36

2311.52

100

2478.53

3954.407

12-24

24-36

Table 3: Summary of ‘Action Plans’ and fund requirements for Arsenic mitigation proposed by different Central
Ministries.
Central
Ministry

Ministry
of
Drinking Water
& Sanitation
(MoDW & S)

Proposed Schemes

Short term solution
Providing
community
water
purification plant including seven
years O&M. target to provide 8-10
lpcd of safe drinking water.

Long term solution

Fund Requirements

Timeframe

To
achieve
habitation
coverage
with
Arsenic content
> 50 ppb
(Rs in Crore)

To
achieve
habitation
coverage with
Arsenic
content > 10
ppb
(Rs in Crore)

Total

For
50 ppb

For
10 ppb

(Rs in Crore)

(months)

(months)

268

1805.04

2073.04

12

24

(for 1490 Arsenic
affected
rural
habitations with
total population
of 23.98 lac

(10028 Arsenic
affected
rural
habitations with
total population
of 120 lac

1262.69

6319.56

7582.25

--

--

1.35

--

--

Providing Piped Water Supply
(PWS) using safe surface based
drinking water sources.
Ministry
of
Environment,
Forest
&
Climate
Change

Sludge Treatment

1.35

Disposal of Arsenic bearing waste
generated from 97 community
Arsenic removal plants in three
districts (Nadia, Murshidabad and
24 Praganas) of West Bengal.

(additional recurring cost of Rs 0.87
crore per year)

Ministry
of
Water
Resources,
River
Development
&
Ganga
Rejuvenation

IEC activities (NIH)

0.8

(MoWR, RD &
GR)

Mapping of Aquifers including
construction wells for ground

(MoEF & CC)

Development of web-site and eportal on “Mitigation and remedy of
Arsenic menace in India
R&D Studies (NIH) – as listed in
section 4.1.6

36-60

17.85

17.05
58.27
(UP:

17.5
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Crores,

Bihar:

11.05,

water exploration (CGWB)
•
•

Ministry
Agriculture

of

Area to be covered: 1057
Km2(States
-4;
Districts-5;
Blocks-7)
Number
of
wells
to
be
constructed: 239 (Exploratory
wells: 209 and Observation
Well: 30)

Jharkhand:
11.85,
Bengal:18.07 crore)

West

76.12

Action Plan is awaited.

Ministry
of
Health
&
Family Welfare

ICMR has constituted an expert group to review the currently available treatment for Arsenic related diseases and to
suggest areas for future focused research. Action Plan and financial implications for implementation will be
submitted after the group submits its report.

Urban
Development

Action Plan is awaited.

Ministry
of
Science
and
Technology

Action Plan is awaited.

Ministry
Consumer
Affairs

N.A.

of
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Table 4 : Fund requirements for ‘Arsenic Mitigation Plan’ proposed by the States and Central
Ministries for different activities .
Tasks

To achieve target of To achieve target of Total
Arsenic level up to 50 Arsenic level of 10
(Crore of Rs.)
ppb
ppb from
50 ppb
(Amount in crore of Rs.)

Remarks

(Amount in crore of Rs.)

States’ Fund Requirements
Short
term
solution
budget: 517.117

To ensure Arsenic
safe drinking water
term
supply to affected Long
budget:948.77
habitations.

Short
term
solution
budget:180.31

solution Long

term
solution
budget : 2193.22

Short and long term
solution
budgetfor
achieving
50
ppb:1465.89
Short
&long
term
solution
budgetfor
achieving 10 ppb from
50 ppb:2373.53

Budget for short term
and
long
term
solution for coverage
up to the level of 10
ppb : Rs. 3839.42

crore

Information,
Short term budget: 52.5
Education
and
Long term budget : 52.5
Communication (IEC)
– capacity building
program.

Short & long term
budget: 105
Budget

Research
and State long term solution budget : 10
Development (R & D)

State
long
term Budget for R & Ds :
Rs. 10 crore
solution budget :10

for
programme :

IEC

Rs. 105 crore

Central Ministries Fund Requirements
To ensure Arsenic
safe drinking water
supply to affected
habitations.

MoDW & S short term
solution budget:

268
MoDW & S long
solution budget:

1262.69

term

MoDW & S short term
solution
budget:1805.04

MoDW & S long term 1530.69
solution budget:

Central Budget for
short term and long
term
solution
for
coverage up to the
level of 10 ppb

6319.56

Rs. 9713.56 crore

MoWR, RD & GR long
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MoDW &S short & long
term solution budget
for achieving 50 ppb:
MoDW & S short &
long term
solution
budget for achieving 10
ppb
from
50
ppb:8124.60

MoWR, RD & GR budget
considers the exploratory,
deep drilling and scientific
works to be carried out by

term

solution

budget:

58.27

MoWR, RD & GR long
term solution budget :

58.27

Information,
MoWR, RD & GR short term budget : 0.80
Education
and
Communication (IEC)
– capacity building
program.

MoWRRD
&
budget :0.80

Research
and MoWR, RD & GR long term solution budget :
Development (R & D)
17.05

MoWR, RD & GR long
term solution budget :

Arsenic
management

CGWB.

sludge MoEF & CC long term solution budget : 1.35

GR MoWR, RD & GR
budget for IEC :
Rs. 0.80 crore

17.05

MoWR, RD & GR
budgetfor R & D to be
taken by NIH:

Rs. 17.05 crore.

cost
of
MoEF & CC long Recurring
term solution budget Rs.0.87 crore per year
for 5 years would be
: 1.35

involved for Arsenic
sludge treatment &
management.

IMG’
expenses

Secretarial MoWR, RD & GR long term budget for IMG MoWR, RD & GR Running expenses of
activities : 10
long term budget for IMG secretariat @ Rs.
2 crore per year for 5
IMG activities : 10
years.
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Chapter - 5
Recommendations
Taking cognizance of the observations, suggestions and recommendations
given by different committees, the following recommendations are made:
(i)

The ‘Arsenic Mitigation and its related tasks’ should be taken on a ‘Mission
Mode’ emphasizing specific defined goals under the supervision of a
“National Arsenic Task Force (NATF)” under the Ministry of Water
Resources, RD & GR. It is recommended that the proposed NATF should
be a permanent mechanism of coordination on Arsenic related matters
amongst the central ministries and with state governments and other
institutes. The NATF can be made an empowered permanent body to
coordinate, liaison, oversee, review and recommend funding on Arsenic
related matters and a comprehensive action plan with timeline
emphasizing tasks, target, budget, milestone etc should be incorporated in
the work plan of the taskforce. The NATF can have its own secretariat
with appropriate budgetary support. The composition of the NATF is
proposed to be on the lines of the present IMG with additional inclusion of
NITI Aayog, member States having Arsenic infested areas and two
nominated experts in Arsenic related matters, besides the eight Central
Ministries and Organizations.

(ii) The task of Arsenic mitigation may be implemented over a period of five
years to achieve full coverage of all habitations having Arsenic content >10
ppb. The budget for ‘Action Plan’ for Arsenic mitigation has to be sourced
from the available budgetary provisions of the concerned Central
Ministries and State Governments.
(iii) Each affected State can constitute an ‘Arsenic Task Force (ATF)’ for interdepartmental coordination to combat the menace of Arsenic toxicity
including issue of directives to the concerned departments viz. Drinking
Water and Sanitation, Health & Family Welfare, Agriculture, Irrigation,
Pollution Control Boards, Agriculture Universities, Social Science
Institutes, etc. The State Level Task Force (STF) has to strive for
developing infrastructure for secured drinking water supply schemes
based on surface water sources, wherever feasible and encourage planned
rain water harvesting scheme for ground water recharge in vulnerable
aquifers to ensure potable water to the people of Arsenic infested areas.
The STF can also encourage development of alternate water supply and
management strategies viz. managed aquifer recharge and bank filtration
in Arsenic affected areas for meeting drinking and irrigation requirements.
The total projection of funds for the five States namely, Assam, Bihar,
Jharkhand, Punjab and West Bengal for achieving coverage of habitations
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having Arsenic >10 ppb works out to be Rs. 3839.42 crore over a period of
five years, for which year-wise action plan with milestones and targets
should be prepared by the concerned States for implementation by
allocating adequate budget.
The remaining States are advised to prepare action plan for coverage of
habitations having Arsenic >10 ppb alongwith budget provision.
(iv) The Ministry of Drinking Water & Sanitation has projected total fund
requirement (long term and short term solutions) for combating Arsenic
mitigation at level of 10 ppb is nearly Rs. 9655 crore. MoDWS has to take
up the task of Arsenic risk mapping of the affected States indicating the
areas above the limit of 10 ppb on priority basis by formulating timebound action plan and necessary budget provision. MoDWS and MoHFW
jointly have to take up the task of IEC programme. Therefore, they should
formulate and launch the IEC programme at an early date.
There is a need to revive and strengthen the non-functional Arsenic
removal schemes having potential by appropriate interventions. The
public-private partnership (PPP) and the community participation models
may be effectively explored for better O & M results. Further, availability
of field testing kits including Arsenator is essential for surveillances of the
water quality. Adequate number of water quality testing laboratories and
their accreditation with NABL and standardization of testing protocols are
essential for proper data reporting. MoDWS has to make necessary budget
provision for such tasks along with year-wise targets and action plan .
(v)

The impact assessment of Arsenic on human health and the required
diagnosis should form the topmost priority in the activities of the Ministry
of Health & Family Welfare. MoHFW should evolve necessary mechanisms
to combat the challenge. In the district hospitals, appropriate facilities for
diagnosis and treatment as well as rehabilitation of Arsenicosis patients
should be created. Medical practitioners and paramedical staff should be
trained on diagnosis and treatment of Arsenicosis.
For the proposed joint IEC program with MoDWS, an advisory may be
issued from the National Health Mission (NHM) to the Arsenic affected
states to tackle the menace. The draft guidelines for detection and
management of Arsenicosis in India be finalized within 3-4 months. The
report of the expert group constituted by ICMR to finalize the modalities of
treatment alongwith identification of areas for future medical research on
Arsenic related diseases has to be concluded at the earliest. MoHFW has
to submit its implementable action plan .

(vi) Department of Agriculture and Cooperation (DAC) has to take up the
monitoring of Arsenic content in soil under the soil health card project in
the affected States through sample surveys in 15,108 Arsenic affected
habitations, identified by MoDWS. IEC campaign should be launched by
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the Department of Animal Husbandry, Dairying and Fisheries to make
aware public about the effects of Arsenic on livestock.
DAC has issued advice to the Principal Secretaries of Agriculture,
Governments of Assam, Bihar, Chhattisgarh, Jharkhand, Haryana,
Punjab, Karnataka, Manipur, Uttar Pradesh and West Bengal on
promoting the cultivation of Arsenic resistant crops, irrigation and water
management practices to be followed in rabi/summer crops to avoid
Arsenic contamination in the crop produced, which may adversely impact
human, animal and environmental health. A number of strategies have
been proposed, but no action plan has been indicated. DAC may draw
firm plans for implementation of advisory through time bound action plan
with adequate funding provisions.
(vii) Ministry of Environment, Forests & Climate Change has submitted
estimates for Arsenic sludge disposal for 97 community Arsenic removal
plants in three districts of West Bengal at a cost of Rs 1.35 crore with an
annual recurring cost of Rs. 0.87 crore. Fund requirements on similar
pattern needs to be worked out for all other States and a provision for
such funding will have to be made in the budget of the concerned State/
Ministry of Drinking Water & Sanitation to meet out the requirement of
the sludge disposal for the waste generated from community treatment
plants and also from in-situ plants installed in the hand-pumps.
(viii) Ministry of Water Resources, RD&GR has indicated fund requirements
of Rs. 76.12 crore for R & D activities like mapping of Arsenic affected
zones in western Uttar Pradesh, in-situ Arsenic removal, genesis of
Arsenic in Ganga Brahmaputra basin, socio-economic and socio-cultural
impact of Arsenic contamination, appropriate design of tube-wells to
prevent inter-aquifer Arsenic contamination, development of dedicated
website and scientific data generation including exploratory drilling in
the States of Uttar Pradesh, Bihar, Jharkhand and West Bengal.
IMG for its services, management and secretarial expenses would require
about Rs. 10 crore in five years @ Rs. 2.0 crore per year. MoWR, RD
&WR can provide necessary fund to IMG for such activities.
(ix)

Ministry of Urban Development and Ministry Science & Technology may
submit their action plan for Arsenic mitigation earmarking necessary
budget provision for next five years.

(x)

Ministry of Water Resources, RD & GR should support the State
Governments to take up extensive mapping of Arsenic in the shallow
aquifers of the Country on 1:10,000 scale in a time bound manner.

(xi)

Major R&D efforts are required towards in-situ or sub-terranean Arsenic
removal for which a special vehicle comprising CGWB and NIH having
adequate administrative and financial powers may be set up with
adequate budgetary support and dedicated manpower.
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(xii)

Protocols as per exacting standards need to be developed and enforced
not only for analysis of Arsenic but collection of water samples too for
Arsenic analysis.

(xiii) Following R&D initiatives are essential for mitigation of Arsenic
contamination which needs to be taken up through various research
institutes through sponsored R&D program –
•

Preparation of a compendium of works done and the results thereof
on various aspects; viz., technological initiatives and interventions,
alternate water supply arrangements, socio-economic and sociocultural impacts, agricultural and health impacts, etc.

•

Encouragement to development and certification of field testing kits,
which are robust, reliable, affordable and simple enough to use by
relatively unskilled users in the villages;

•

Undertaking the task of comprehensive Life Cycle Assessment (LCA)
and Social audit of reportedly successful and promising Arsenic
removal technologies and initiate steps to scale-up the
implementation of most potential ones;

•

Encouraging development of eco-friendly and innovative methods for
Arsenic sludge treatment & management;

•

Revival and strengthening the non-functional Arsenic removal
schemes displaying potential by appropriate interventions. The
public-private partnership and the community participation models
may be effectively explored for better O & M results;

•

Developments of infrastructure for secured drinking water supply
schemes based on surface water sources, wherever feasible, and
encourage planned rainwater harvesting schemes for groundwater
recharge in the vulnerable aquifers to ensure potable water to the
people of Arsenic vulnerable areas.

•

Evolving methods/mechanisms for scale-up of potential Arsenic
removal techniques/technologies under public-private partnership for
implementation, operation and maintenance of the schemes and
develop rope-in methods for translating effective and sustainable
techniques/technologies from lab to field.
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