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REPORT OF OVERSIGHT COMMITTEE IN COMPLIANCE OF ORDER OF HON’BLE 

NATIONAL GREEN TRIBUNAL PASSED IN O.A. 384/2019 IN RE: MRS. SUNITA 

PANDEY & ANR. VERSUS UNION OF INDIA & ORS 

*** 

Introduction 

1. The Hon’ble NGT dealing with the matter of O.A. No. 384/2019 vide order dated 

28.01.2020 considered the issue of contamination of groundwater due to Arsenic 

and availability of clean drinking water in Bahraich, Ballia, Balrampur, Bareilly, Basti, 

Bijnor, Chandauli, Ghazipur, Gonda, Gorakhpur, Lakhimpur Kheri, Meerut, Mirzapur, 

Moradabad, Rai Bareilly, Sant Kabir Nagar, Shajahanpur, Siddharthnagar, Sant 

Ravidas Nagar and Unnao and certain other districts in Uttar Pradesh and other 

similarly affected areas in the country including in Assam, Bihar, Jharkhand, 

Karnataka, Punjab and West Bengal.  

2. In India, for the very first time, the Arsenic contamination in groundwater was 

reported in December 1983 in West Bengal. 

3. As per the report of the State Water Resources Agency, in Uttar Pradesh, a total of 

28 districts have a problem of Arsenic contamination in groundwater.  

4. According to the Uttar Pradesh Jal Nigam, in 310 village hamlets situated in 179 

revenue villages of district Ballia and 165 village hamlets situated in 49 revenue 

villages in district Lakhimpur Kheri the shallow groundwater was found 

contaminated with a high concentration of Arsenic. The concentration of Arsenic in 

these habitations were found higher than the permissible limit of 0.05 mg/L, 

prescribed for potable water by Bureau of Indian Standards (BIS:10500). 

5. As per the report of NITI Aayog published in June 2018 on ‘Water Management 

Index’, India is ranked 120th among 122 countries in the ‘water quality index’. In 

India, 70% of the water is contaminated. About 600 million peoples are facing an 

acute water crisis andabout two lakh people die every year due to inadequate access 

to safe water. 
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6. Inorganic Arsenic compounds are toxic, while organic arsenicals (organic compounds 

of arsenic) are almost non-toxic in nature. International Agency for Research on 

Cancer (IARC) has categorized inorganic Arsenic compounds in Group 1 of proven 

carcinogens. It has also been recognized as one of the greatest environmental 

hazards. 

NGT orders: 

1. The issue of Arsenic contamination in groundwater is in focus since 2015. Hon’ble 

NGT noted the gravity of the situation arising due to high Arsenic content in 

groundwater resulting in serious Arsenic poisoning, cancer and environmental 

damage in the Arsenic affected areas.  

2. The matter was also highlighted in a news item published in Hindustan Times dated 

26.11.2015 under the heading “Arsenic contamination on the rise: 1 Lakh dead, 3 

lakh suffering”. As per the news item, in the report of Committee of Secretaries, it 

was reported that 7.04 crore people have been affected by Arsenic related diseases 

in 12 States and 1 lakh persons have already died.  

3. In a joint inspection report filed by CPCB, MoEF&CC, CWGA and UPPCB before 

Hon’ble NGT, it was reported that Arsenic Removal Units (ARUs) were not 

functioning properly. The Hon’ble NGT directed to dismantle the hand pumps in 

areas where the concentration of Arsenic was beyond the permissible limits.  

4. The Inter-Ministerial Group (IMG) of the Government of India had prepared a report 

suggesting the action plan to mitigate Arsenic contamination and made a 

comprehensive recommendation on the whole gamut. 

5. “Accordingly, the Hon’ble NGT issued directions for remedial action including a 

direction to the Secretary, Ministry of Drinking Water and Water Resources to file a 

report compiling information from the States in terms of the order of the Tribunal”.  

6. The Ministry of Drinking Water & Sanitation and Ministry of Water Resources, River 

Development and Ganga Rejuvenation have jointly filed an affidavit before Hon’ble 

NGT on 30.03.2019. The affidavit highlights that groundwater in seven States 

including Uttar Pradesh is highly contaminated with arsenic affecting a population of 

1.3 crores. In the affidavit, it was mentioned that though water supply is 

responsibility of the State Government, yet the Central Government is providing 
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financial and technical assistance. National Rural Drinking Water Programme 

(NRDWP) is a centrally sponsored scheme under which the State Governments can 

take up this remediation work. Further, a Programme viz. National Water Quality 

Sub Mission (NWQSM) was also launched to provide safe drinking water. Considering 

the graveness of the situation the Tribunal felt that the efforts made so far were 

inadequate.  

7. In another affidavit filed by Jal Shakti before Hon’ble NGT on 22.08.2019, it was 

reiterated that drinking water is a State subject and Central Government is providing 

technical and financial assistance through schemes like NRDWP and NWQSM. It was 

also mentioned that under NRDWP, 27,544 Arsenic/Fluoride affected rural 

habitation have been taken up out of which 262 habitations were from Uttar 

Pradesh. 

8. The Department of Drinking Water and Sanitation in its affidavit dated 13.12.2019 

submitted to Hon’ble NGT, presented the status of the Arsenic affected habitation. 

The details are as follows: 

State As on 25.03.2019 As on 25.06.2019 As on 09.12.2019 As on 26.01.2020 

 No. of 

Arsenic 

affected 

habitations 

Population No. of 

Arsenic 

affected 

habitations 

Population No. of 

Arsenic 

affected 

habitations 

Population No. of 

Arsenic 

affected 

habitations 

Population 

Assam 4,301 16,07,660 4,293 1605148 3343 12,53,702 3309 12,42,151 

Bihar 807 12,05,934 804 12,01,715 336 5,15,474 335 5,14,396 

Jharkhand 19  13,336 19 13,336 03 6,714 3 6,714 

Karnataka 3 2,590 2 1,706 0 0 0 0 

Panjab 652 8,28,073 660 8,36,625 646 8,22,381 644 8,20,192 

Uttar 

Pradesh 

707 5,32,507 650 4,57,893 607 4,09,918 606 4,09,180 

West 

Bengal 

9,126 93,19,930 7,544 69,93,938 6,207 55,24,893 5,304 44,50,889 

Total 15,615 1,35,10,030 13,972 1,11,10,361 11,142 85,33,082 10,201 74,43,522 

 

9. The Tribunal noted that the progress of work in Uttar Pradesh was inadequate. Thus 

the accountability on erring officers need to be fixed.  
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10. Keeping in view the serious health consequences of arsenic contamination,  Hon’ble 

NGT in the latest order dated 28.01.2020 has preponed the timeline from 

31.03.2021 to 31.12.2020 for completion of total remedial work. 

Sources of Arsenic contamination in groundwater and soil:  

1. Beside irresponsible human activities, many natural phenomena can render 

groundwater unfit for human consumption. Such natural and anthropogenic causes 

can be identified and the people and policymakers can be advised to initiate and 

follow remedial measures.  

2. Several studies have emphasized the fact that over-extraction of groundwater 

hastens the process of leaching of Arsenic into the groundwater. This is favoured by 

the water-rock interactions, physical and geochemical conditions of aquifers.  

Sources of human exposure to Arsenic: 

1. People can be exposed to Arsenic through ingestion of water and food, through 

respiration of smoke particles and absorption from dermal contact with soil and 

bathing with arsenic-contaminated water. The most important route of exposure to 

humans is through the ingestion of food and drinking water contaminated with 

Arsenic. 

2. Arsenic gets entry into the food chain through the use of water contaminated with 

arsenic for irrigation. The repeated use of water contaminated with arsenic for 

irrigation results in contamination of the top-soil of the area. The vegetables and 

food crops growing in the soil contaminated with arsenic take up arsenic from the 

soil along with other minerals. The rural populations primarily depend on foods 

produced locally. Thus, the exposure to Arsenic in rural population of the Arsenic 

affected areas is much higher. However, the urban population remains less affected 

as they receive their food supplies from different places.  

Situation of Arsenic poisoning: 

1. According to WHO, excessive and long-term (5–10 years) intake of toxic inorganic 

Arsenic may cause arsenicosis, a common term used for Arsenic related health 
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effects including skin problems, skin cancers, internal cancers (bladder, kidney, lung), 

diseases of the blood vessels of the legs and feet, and possibly diabetes, high blood 

pressure and reproductive disorders.  

2. Arsenicosis has direct consequences for the livelihood, family life and earning 

capability when individuals fall victim. In a wider perspective excessive Arsenic 

contamination of a region may lead to societal stress, with severe poverty due to 

many disabled individuals and to lower-income as potentially contaminated 

agricultural produce may be shunned by the market. 

3. The following features were commonly noted in the arsenic endemic areas of India: 

 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, 

 Chronic respiratory complaints were also common. Chronic cough with or 

without expectoration was evident in more than 50%,  

 Gastrointestinal symptoms of anorexia, nausea, dyspepsia, altered taste, pain 

in abdomen, enlarged liver and spleen, and ascites (collection of fluid in 

abdomen),  

 Moderate to severe anemia was evident in some cases, 

 Conjunctival congestion, Leg edema were less common.  

4. Over the last few decades, many studies have highlighted the non-occupational 

chronic Arsenic exposure through consumption of drinking water and food. Studies 

have reported that rice and vegetables have a high tendency to accumulate more 

Arsenic from contaminated soil and water. The Hon’ble NGT in its order O.A. No. 

384/2019 dated 11.09.2019 also stated that the cultivation of Boro rice, dwarf 

variety of rice and leafy vegetables should be discouraged in arsenic affected areas. 

5. A news article published in The Times of India dated 14 July 2014 titled ‘30 UP 

districts in grip of arsenic poisoning’ stated that Arsenic contamination is a problem 

in groundwater of 31 districts of the state where arsenic concentration exceeds the 

Bureau of Indian Standards permissible limits of 0.01mg/l. The sample testing was 

done by the Indian Institute of Toxicology Research.  
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 In the results of the tests, 20 districts were identified as severely toxic zones 

with an arsenic concentration beyond 0.05mg/l namely Ballia, Lakhimpur 

Kheri, Bahraich, Ghazipur, Gorakhpur, Bareilly, Siddharthnagar, Basti, 

Chandauli, Unnao, Moradabad, Sant Kabir Nagar, Sant Ravidas Nagar, Gonda, 

Binor, Mirzapur, Shahjahanpur, Balrampur, Meerut and Rae Bareli.  

 Three districts in highly toxic zones with arsenic concentrations ranging from 

0.04 mg/l to 0.05mg/l were Faizabad, Kanpur Nagar and Sitapur. 

 Five districts marked as dangerously toxic zones with arsenic concentrations 

ranging from 0.01mg/l to 0.04mg/l were Ambedkar Nagar, Baghpat, Badaun, 

Lucknow and Pilibhit. 

 Ballia and Lakhimpur Kheri are worst affected districts with arsenic in 

groundwater. Reoti, Belhari and Dubhand blocks in Ballia and Nighasan, 

Isanagar, Palia and Ramia Behar blocks in Lakhimpur are the most critically 

contaminated areas. The new item is provided as Annexure 1 

 Among the Ganga River basin, the Ghaghara Basin areas are most severely 

affected by arsenic contamination.   

 In 2005, with the support of UNICEF, UP Jal Nigam has screened the public 

water sources (i.e hand pumps) in all the 17 blocks of Ballia and 15 blocks of 

Lakhimpur Kheri in Phase-I. 

6. The UP Jal Nigam has also issued the maps of Arsenic affected areas in the state of 

Uttar Pradesh. The maps are annexed as Annexure 2. 

7. As per report of Jal Shakti the arsenic affected areas of UP are as follows: 

Districts Having Arsenic (between 0.01 to 

0.05 mg/ litre) in Ground Water 

Districts Having Arsenic 

(>0.05mg/litre) in Ground Water 

Azamgarh, Badaun, Bahraich, Basti, Deoria, 

Gorakhpur, Jhansi, Kausambi, Kushinagar, 

Maunath Bhanjan, Pilibhit, Shahjahanpur 

Bahraich, Deoria, Lakhimpur, 

Azamgarh, Maunath Bhanjan 

 

In the above mentioned 17 districts, the Arsenic concentration at the sampled 

locations are as follows:  
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8. A study was conducted by Sad Ahamed et al., in 2006 published in a Journal i.e. 

Science of the Total Environment entitled “Arsenic groundwater contamination and 
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its health effects in the state of Uttar Pradesh (UP) in upper and middle Ganga plain, 

India: A severe danger”. The study was conducted on groundwater arsenic 

contamination in three districts Ballia, Varanasi and Gazipur of Uttar Pradesh (UP) in 

the upper and middle Ganga plain, India. In the study, analyses of 4780 tubewell 

water samples revealed that arsenic concentration was higher than 10 μg/L in  46.5% 

samples. In 26.7% water samples the arsenic concentration was 50 μg/L and in 10% 

water samples the concentration of Arsenic was 300 μg/L. Arsenic concentration up 

to 3192 μg/L was observed. The age of tubewells ranged from less than a year to 32 

years, with an average of 6.5 years. The study showed that older tubewells had a 

greater chance of contamination. The depth of tubewells varied from 6 to 60.5m 

with a mean of 25.75m. A detailed study in three administrative units within Ballia 

district, i.e. Block, Gram Panchayat, and village was carried out to assess the 

magnitude of the contamination. Before this survey, the affected villagers were not 

aware that they were suffering from arsenical toxicity through contaminated 

drinking water. A preliminary clinical examination in 11 affected villages (10 from 

Ballia and 1 from Gazipur district) revealed typical arsenical skin lesions ranging from 

melanosis, keratosis to Bowens (suspected). Out of 989 villagers (691 adults, and 298 

children) screened, 137 (19.8%) of the adults and 17 (5.7%) of the children were 

diagnosed to have typical arsenical skin lesions. Arsenical neuropathy and adverse 

obstetric outcome were also observed, indicating the severity of exposure. The 

range of arsenic concentrations in hair, nail and urine was 137–10,900, 764–19,700 

μg/kg, and 23–4030 μg/L, respectively. The urine, hair and nail concentrations of 

arsenic correlated significantly (r=0.76, 0.61, and 0.55, respectively) with drinking 

water arsenic concentrations.  

 Pictures of the inhabitants studied during the research are presented below: 
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These three patients (A) with severe arsenical skin lesions on palm and sole, (B) arsenical 
skin lesions along with multiple Bowens (suspected), (C) arsenical skin lesions along with 
Bowens (suspected), and cancer suspected) respectively. 
 

 
A child patient having arsenical skin lesions 

 

Mitigation measures: 

1. DST has funded many projects to provide low-cost affordable treatment techniques 

to address the issue of Arsenic contamination: 
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Project titles  Name and Institution 

Address 

Achievements 

AMRIT- Arsenic and 

Metal Removal by 

Indian Technology 

Prof T. Pradeep, 

Professor, DST Unit 

of Nanoscience and 

Thematic Unitof 

Excellence on Clean 

Water, Department 

of Chemistry Indian 

Institute of 

technology Madras, 

Chennai 600 036 

 Affordable, compact, gravity-fed 

water purification unit for 

providing clean drinking water in 

arsenic affected areas in which 

Arsenic and Iron-containing water 

are passed through a composite 

filter unit to obtain water, 

conforming to international 

standards. 

 Implemented at various levels - 

homes, small communities and 

large scale water supply 

programs. 

 200 household units 

demonstrated in Yadgiri District of 

Karnataka and Murshidabad 

district of West Bengal 

 160 units of community filter 

demonstrated in Villages spread 

across the districts of 

Murshidabad and Nadia, (West 

Bengal) 

 The design is inspired by a 

coconut thus making the 

innovation scientifically unique, 

green and sustainable. 

 All materials and technologies are 

patented. Over 35 Indian/PCT 

patents have been filed. 
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 Arsenic Task Force of West Bengal 

government certified and 

approved the purifier 

Development of 

low-cost household 

filter for arsenic and 

other pollutant-free 

drinking water using 

modified laterite. 

Field trial of low-cost 

laterite based 

Arsenic filter: 

Domestic and 

community scale 

Prof. Sirshendu De, 

Professor, 

Department of 

Chemical 

Engineering, 

Indian Institute of 

Technology, 

Kharagpur- 

721302 

 Development of efficient modified 

laterite adsorbent 

 Design and installation of arsenic 

filter for domestic (120 L/day) and 

community (500 L/day) scale 

integrated with alum dosing to 

remove iron and bacterio-static 

carbon to remove coliform. 

 Evaluation of 10 domestic filters 

and 1 community filter revealed 

successful performance. 

Implementation of 

Cost Effective 

Household Arsenic 

Remediation 

Technology in West 

Bengal. 

Demonstration of 

Cost-Effective and 

Indigenous Domestic 

Arsenic Remediation 

Technology for 

Arsenic Mitigation in 

Arsenic affected 

areas of India 

Dr. Pahari Basu, PI, 

Save the 

Environment, 

Kailash Ghosh Road, 

Kolkatta- 700 008 

 Technology sourced from Naval 

Materials Research Laboratory 

(NMRL) Ambernath (DRDO). 

 Design is cost effective, requires 

no power, environment friendly, 

easy to maintain & operate. 

 The utilisation of locally available 

processed waste of Steel 

 The industry for co-precipitation 

of Arsenic with Iron. 

 Demonstrated in 24 Paraganas 

(North) of West Bengal. 

 250 Arsenic removal filters were 

installed in the village Lalmath 

situated in Nadia district, 

benefitting 1250 villagers. 

Laboratory-based Dr. Nalini  Development of Iron oxide 
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studies on the 

evaluationof cost-

effective adsorbents 

for Arsenic 

filter units 

Sankararamakrishnan

, Facility forEcological 

and Analytical 

testing, Indian 

Institute of 

Technology, Kanpur-

208 016 

coated/Iron doped chitosan 

adsorbent 

 Design of domestic filter 

 Field studies on Arsenic 

contaminated groundwater, 

 Analysis of the sludge and 

leaching test for usedadsorbent 

Development of 

Arsenic adsorbing 

polymeric beads and 

their performance 

study in packed bed 

columns 

Development of 

prototype systems 

to produce Arsenic-

free safe drinking 

water 

Prof. Priyabrata 

Sarkar, Department 

of 

Polymer Science and 

Technology, 

University 

of Calcutta, 92 A.P.C. 

Road, Kolkata 

 High capacity Arsenic adsorbing 

beads (17.5 mg/g of Arsenic V) 

based on synthesized nano- 

alumina disperse in chitosan 

grafted poly-acrylamide. 

 Development of ceramic filter 

candle containing adsorbents 

immobilized/microencapsulated 

in a polymer matrix for removal 

of Arsenic from drinking water 

 Interference and optimization 

studies required to assess 

suitability for field use. 

Field Application and 

Management 

ofcommunity-based 

Arsenic Removal 

units in 

Rural Areas of West 

Bengal 

Dr. Asis Mazumdar, 

School of water 

resource 

engineering, 

Jadavpur University 

188 Raja S.C. Mulik 

Road, West Bengal-

700032 

 Field model (800-1000 lt / hr) 

based on co-precipitation, 

adsorption and filtration 

mechanism developed for Arsenic 

removal. 

 Hand pumps attached units 

demonstrated at 3 locations, 

each benefiting around 50 

families. 

 The unit does not require to be 

operated under pressure. 



 

14 
 

 Possibility of upscaling for higher 

capacity 

Continuous Arsenic 

Removal Using 

ZerovalentIron Filter 

(ARUZIF) from 

Drinking 

Water 

Development of 

continuous mode 

arsenic removal 

technology for 

drinking water 

based on indigenous 

Zero Valent Iron 

Dr. Sanjeev 

Chaudhari, 

Professor, Center for 

Environmental, 

Science and 

Engineering, Indian 

Institute of 

Technology, Bombay, 

Mumbai- 400 076 

 Development of a simple process 

that uses indigenous Zero Valent 

Iron (ZVI) and a specially designed 

unit (which ensures good oxygen 

transfer, separation of Hydrous 

Ferric Oxide (HFO) flocs and uses 

locally available low-cost granular 

media) for arsenic removal from 

drinking water. 

 Two of these units are operating 

at a flow rate of 600 liters per 

hour in villages of West Bengal 

from February 2008. 

 46 more such units have been 

installed in various parts of Uttar 

Pradesh, Bihar, West Bengal and 

Assam. 

Development of 

clay-based 

biosorbents for 

purification of water 

contaminated with 

arsenic, iron and 

fluoride 

Dr. Krishna Gopal 

Bhattacharya, 

Professor, 

Department of 

Chemistry, Gauhati 

University, Guwahati 

781014 

 Development of novel material 

for low-cost removal of various 

contaminants including Arsenic. 

 Feasibility of biosorbents for 

adsorption being studied. 

Development of 

ceramic membrane-

based contactor for 

enhanced arsenic 

and ironoxidation 

Mr. Swachchha 

Majumdar, Central 

Glass & 

Ceramic Research 

Institute, 196, Raja 

 An improved method for faster 

conversion of Arsenic III to 

Arsenic V using ceramic 

membrane-based contactor. 
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for potential 

application inarsenic 

and iron removal 

plants 

S.C 

Mullick Road, 

Jadavpur, Kolkata – 

32 

Development of 

plant prototype for 

removal of 

ammonia, arsenic 

and odorous 

compounds from 

water/wastewater 

byozone micro-

bubbles 

Dr. Pallab Ghosh, 

Associate Professor, 

Indian Institute of 

Guwahati, Guwahati 

– 

781 039, 

 Development and 

characterization of Zirconium 

based adsorbents 

 Development of a new process 

using ozone microbubbles for 

Ammonia and Arsenic removal 

from wastewater. 

Design consideration 

and field 

performance 

validation of high 

arsenic removal 

waterfilter packed 

with lab-bench 

developed 

materials: A lab-to-

field technology 

transferprogram 

Dr. S. Chakrabarti, 

Presidency 

University, Kolkata. 

 Synthesis of cost-effective non-

hazardous Manganese 

incorporated Ferric oxide (MnFO) 

 Arsenic removal using   

synthesized nanoparticles of 

MnFO 

 Efficiency in removal of high 

Arsenic, Nitrate, Chloride, 

Phosphate contaminated water 

established. 

 Sludge analysis indicates non-

hazardous nature of adsorbent 

Ion-specific resins 

and membrane-

based 

systems/processes 

to bring the level of 

Arsenic to WHO 

Dr. K.M. Popat, 

CSMCRI, Bhavnagar, 

Gujarat 

 Pre-treatment of Arsenic 

contaminated water and removal 

of Arsenic by Reverse Osmosis 

(RO) process. 

 Utilization of sludge as bricks and 

ensuring no Arsenic leached out 



 

16 
 

limits in drinking 

water 

from these bricks 

 Mercuric Bromide coated test 

strips developed for sensitivity 

upto 25 ppb. 

 Use of indigenously developed 

Arsenic specific resin for final 

polishing of water. 

Low-cost technology 

for purification of 

Arsenic and 

microbes 

contaminated 

waterusing 

nanotechnology 

Dr. (Mrs) 

VijayaAgarwala, 

IITRoorkee and 

National Institute of 

Hyderabad, Roorkee. 

 Use of magnetite and silver zinc 

oxide nanocomposites in the 

pores of charcoal for removal of 

Arsenic 

 Project underway 

Removal of Arsenic 

from drinking water 

using liquid 

membrane-based 

separation 

technique 

Dr. Prabir Kumar 

Saha, Professor, 

Indian Institute of 

Guwahati, Guwahati 

 Identification of low cost, easily 

available and environmentally 

benign solvent (vegetable oil,etc) 

to extract Arsenic (solute) 

 Study of separation process in 

continuous mode employing 

hollow fiber membrane and flat 

sheet membrane 

Integrated 

technology for the 

removal of Arsenic 

from groundwater 

Field-scale trials of 

the ARI, Pune 

technology for the 

removal of arsenic 

from drinking water 

Dr. K.M. Paknikar, 

Scientist, 

Agarkar Research 

Institute, Pune 

 Microbacterium lacticum can 

oxidize arsenite (As3+) in 

groundwater rapidly to arsenate 

(As5+). 

 Developed a unique ‘integrated 

microbial oxidation alumina 

adsorption process for the 

removal of arsenic from 

groundwater rendering it 
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in Rajnandgaon 

District of 

Chhattisgarh. 

completely safe. 

 Feasibility on applicability of flat 

sheet liquid membrane-based 

separation process for removal of 

Arsenic from groundwater. 

Removal of Arsenic 

from drinking water 

using polymeric 

membranes. 

Development of a 

low-cost adsorbent 

(Hydrogen Ferric 

Oxide) and 

household 

model for removal 

of Arsenic from 

underground water. 

Dr. U.K. Kharul and 

Dr. G.P. Aggarwal, 

NCL, 

Pune &IIT Delhi, 

HauzKhas,Delhi 

 Development of low-pressure 

ultrafiltration (UF) membrane 

process for effective and selective 

removal of Arsenic (As-V). 

 Applicability of polyacrylonitrate 

(PAN) based negatively charged 

UF membrane for effective 

Arsenic removal. 

 Membranes did not foul, worked 

for long and rejected 100% 

arsenic. However, efficacy 

reduced in the presence of 

Phosphate, Sulphate, Carbonate,  

etc. 

Development of  

multichannel 

ceramic membranes 

with optimum 

channel 

configuration for 

upscaling the 

technology for 

purification of 

Arsenic 

contamination 

groundwater 

Dr. S. 

Bandyopadhyay, 

Scientist, Central 

Glass & Ceramic 

Research Institute, 

196 Raja S.C. Mullick 

Road, Jadavpur, 

Kolkata 32 

 Hybrid process using suspended 

adsorption media and cross-flow 

micro-filtration for 

decontamination of Arsenic.  

 Optimum Channel Configuration 

(Circular and Star) for minimizing 

fouling of membrane surface. 
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Integrated Arsenic 

and Iron removal 

from 

contaminated 

groundwater 

Dr. Robin Kumar 

Dutta, Department of 

Chemical Sciences, 

Tezpur University, 

Napaam, Tezpur, 

Assam. 

 Development of a method based 

on oxidation-coagulation at 

optimum pH. 

 Removes Aesenic as well as Iron 

from contaminated groundwater 

to below the WHO guideline 

levels of 10 ppb and 0.3 ppm, 

respectively. 

 The technique uses three 

common chemicals, viz., baking 

soda (NaHCO3) for pH 

conditioning, KMnO4 for oxidizing 

As(III) to As(V) and Fe(II) to Fe(III), 

and FeCl3 for coagulation and 

adsorption of Arsenic. 

 The cost of material is less than 1 

paise per liter of water. It is also 

user-friendly and works without 

electricity 

 

2. Other Arsenic removal devices applied for the removal of arsenic from contaminated 

groundwater are as follows: 
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3. The schemes adopted as remedial options in different parts of the nation can 

broadly be grouped as under:  

(i) Uses of surface water sources: Surface waters such as ponds, lakes and rivers are 

generally low in Arsenic concentration or Arsenic free and could be used as an 

alternative water source. 

(ii) Exploring and harnessing alternate arsenic-free aquifer: Several studies showed 

that Arsenic rich water occurs mainly in shallow groundwater, whereas groundwater 

from deeper aquifers is mostly free from Arsenic or having low Arsenic content. 

Thus, water supply based on manually operated deep tube wells (DTW) could be an 

alternative water source. But the supply of water should be done after the 

examination of the level of Arsenic content in groundwater. 

(iii) Removal of arsenic from groundwater using arsenic treatment plants/filters: 

The details are presented above in para 1 and 2. 
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(iv) Adopting rainwater harvesting/ watershed management practices: Rainwater 

harvesting is a good source of Arsenic-free water in arsenic affected areas and also 

can be a substitute for the groundwater extraction. Watershed management 

practices present a holistic view of total available water in the system in the form of 

surface water as well as groundwater.  

4. Consumption of Arsenic through agricultural produce can be reduced by changing 

the irrigation and soil management practices and by introducing new crops that have 

low Arsenic accumulation potential. Under irrigation and soil management the 

possible mitigation options are:  

 Substitution of Arsenic contaminated irrigation water with Arsenic free 

irrigation water. 

 Periodic removal of high Arsenic containing top-soil. 

 Fixation of Arsenic in more unavailable (that cannot be absorbed by plant) 

form and addition of ions like phosphate and silicates in soil.  

5. A study was conducted by Anitha K. Sharma, Jens Chr. Tjell, Jens J. Sloth, Peter E. 

Holm in 2014 published in Journal of Applied Geology entitled “Review of arsenic 

contamination, exposure through water and food and low-cost mitigation options 

for rural areas”. The study highlighted that ‘the main mitigation strategies were 

focussed on drinking water based on exploration of Arsenic-free water and Arsenic 

removal from extracted water, whereas mitigation strategies on cooking water and 

reducing exposure through food are quite often overlooked. The experiences of 

adopting low-cost methods for lowering the human intake of Arsenic in rural areas 

are critically evaluated in terms of public acceptance, sustainability and impact on 

arsenicosis’. This study puts forward the possible mitigation options for reducing 

Arsenic consumption directly through food. These  possible mitigation options can 

be categorized as follows: 

 The mitigation options for Arsenic consumption through food Changes in 

agricultural practices: It can be done through Irrigation and soil 

management practices. The collection of arsenic-free water for irrigation 

can be done through rainwater harvesting, surface water sources, switching 

the wells, or removing the Arsenic from the water. 



 

23 
 

 Crop substitution and breeding: It can be done by switching to the cropping 

of dryland crops like wheat or maize in place of wetland crops like rice. Also, 

few plants are hyper-accumulators of Arsenic and growing such plants will 

lower down the concentration of Arsenic in the top-soil. 

 Changes in food processing: The methods for cooking of rice have been 

identified to reduce the Arsenic accumulation:  

 Washing the raw rice 5–6 times until the washed water becomes 

clear and boil the rice in 5–6 times excess water and discarding the 

excess water;  

 Arsenic content in the raw rice was in the range of 0.2–0.54 mg/kg. 

The results showed that washing raw rice with low Arsenic water 

removed 23% of Arsenic, while cooking with 5–6 times excess water 

with low Arsenic removed additionally 31% with the discarded 

water. 

6. A study was conducted by Yasunori Yano et al in 2012, published in Journal of 

Environmental Protection entitled “Arsenic Polluted Groundwater and its counter 

measures in the Middle Basin of the Ganges, Uttar Pradesh State, India”. In this 

study the findings are as follows: 

 The government tubewells (depth: 30 m) are almost contaminated with arsenic 

and the private tubewells (depth: 10 m) are overall not affected with arsenic. 

 The arsenic-contaminated tubewells are under reduced condition and the non-

arsenic tubewells are under the oxidized condition, meaning that arsenic is 

leached out into groundwater under reduced condition. 

 Arsenic concentration has a roughly linear correlation with those of iron and 

ammonia in the groundwater. 

 The ground is composed of sand until 80 m with high arsenic content at around 

25 m depth, where similar release mechanism as Bangladesh might be 

considered, although there is a difference in soil profile: abundant clay layer in 

Bangladesh and no clay in the project area, UP State.  
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 750 out of 3000 villagers had drunk  arsenic-contaminated water, and 64 

arsenicosis patients have been identified. 

Government of India’s schemes to provide potable water 

The Department of Drinking water and sanitation headed by the Ministry of Jal Shakti 

through Jal Jeevan Mission is providing water to Individual households with PWS 

Connections. The details of Individual household connected in 2019-2020 are provided in 

Annexure 3 and details of Individual household connected in 2020-2021 are provided in 

Annexure 4. 

The list of surface and groundwater based schemes is provided in Annexure 5. 

Physical and financial progress 

As per the details available on the website of Jal Jeevan Mission physical and financial 

progress as on 23/07/2020 in U.P. is as follows: 

Physical Progress Financial Performance (Rs in Cr) 
 

Central Share Reported 
State 
expenditur
e 

Annual 
Plan 

Functional 
Household 
Tap 
Connection 
(FHTC) 
provided 

% of 
Achieve
ment 

FHTC 
provided 
on 
previous 
day 

Opening 
Balance 

Releas
e 

Total 
available 
fund 

Expendi
ture 

3500000 100593 2.9 0 932.16 00 932.16 231.87 57.91 

 

Meetings of Oversight Committee, NGT, UP: 

The case was taken up by the Oversight Committee on 13.05.2020 and 08.07.2020. During 

the meeting held on 08.07.2020: 

 The Committee reviewed the progress of the steps taken by the State Government in 

the light of Hon’ble NGT order dated 28.01.2020. The Committee directed the 

CGWB, CPCB and UPPCB to check the water quality in areas where Jal Nigam has 

completed the work of water supply. 
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 Health Department was also directed to conduct a health survey in arsenic affected 

habitations to find out the impact of arsenic poisoning.  

 The minutes of the meetings dated 13.05.2020 and 08.07.2020 are enclosed as 

Annexure 6 and 7, respectively. 

 On 25.03.2019, Chief General Manager, Jal Nigam mentioned that there were 707 

arsenic affected habitations in the State. During the meeting held on 08.07.2020, 

Chief General Manager, UP Jal Nigam has informed that the supply of water in 262 

habitations has been covered under National Water Quality Sub Mission (NWQSM) 

and remaining 445 habitations have been covered under JalJeewan Mission, a 

centrally sponsored program. The compliance of UP, Jal Nigam is provided as 

Annexure 8. 

 As per  Jal Nigam, details of progress in piped water supply work in the arsenic 

affected areas are as follows: 

Date No. of Arsenic affected 

habitations 

Population 

As on 25.03.2019 707 532507 

As on 25.06.2019 650 457893 

As on 31.03.2020 344 293441 

As on 30.06.2020 164 233647 

 

 The coverage plan for remaining Arsenic affected habitations is as follows: 

Date By pipe water supply 

(PWS) 

By Community Water Purification 

Plant (CWPP) 

Sep-2020 20 50 

Dec-2020 24 70 

March-2021 45 - 

Total 89 120 

 

 Presently 164 habitats are there which are not covered by piped water supply. Out 

of which 44 habitations would be completed by December 2020 and 45 habitations 

would be completed by March 2021 through on-going pipe water supply scheme. 
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Further, 120 habitations are proposed to be covered by the Community Water 

Purification Plant (CWPP).  

 During the meeting held on 08.07.2020, the Chief General Manager, Jal Nigam 

informed that the State Government has proposed to establish ARU in 120 

habitations. The tender process for installation of 120 ARU has been completed and 

installation work would be completed by December 2020. This committee is of the 

view that any delay in the completion of work beyond Dec 2020 would not be 

acceptable. 

 In light of the compliance submitted and the recent order of the Hon’ble NGT, it is 

apparent that timeline for completing the remedial work has been preponed from 

31.03.2021 to 31.12.2020. Thus,  Jal Nigam has to complete the remedial work 

before 31.12.2020 for 45 habitations through  on-going pipe water supply scheme, 

which was scheduled to be completed by March 2021.  

Challenges and issues: 

1. Arsenic also gets absorbed through dermal contact, through vegetables and crops 

grown in arsenic affected areas. 

2. Also, malnutrition is a major culprit in exacerbating arsenic poisoning in low-income 

groups. 

3. Several studies have been done to identify the relation of healthy nutritious foods in 

suppressing the adverse impacts of uptake of arsenic up to an extent 

4. Arsenic does not stay in our body for many days. However, in state of poor nutrition, 

it starts to interfere with metabolism. 

5. Some proteins like Seliloproteins can be effective in preventing arsenic poisoning.  

Compliance status of UP 

S. 

No 

Directions  Current Status Compliance 

Status 

1. Status of 

supply of 

potable water 

 There are 707 arsenic affected habitations in the 

State. As per  Jal Nigam, details of progress in 

piped water supply works in the arsenic affected 

Partially 

complied 
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in Arsenic 

affected areas 

areas is as follows: 

Date No. of Arsenic 

affected 

habitations 

Population 

As on 

25.03.2019 

707 532507 

As on 

25.06.2019 

650 457893 

As on 

31.03.2020 

344 293441 

As on 

30.06.2020 

164 233647 

 

 Presently 164 habitats are there which are not 

covered by piped water supply. Out of which 44 

habitations would be completed by December 

2020 and 45 habitations would be completed by 

March 2021 through on-going pipe water supply 

schemes. Further, 120 habitations are proposed 

to be covered by the Community Water 

Purification Plant (CWPP).  

2. Dismantling of 

hand pumps 

having Arsenic 

concentration 

beyond BIS 

permissible 

limits 

 Identification and marking (marked red) of hand 

pumps having Arsenic concentration beyond the 

BIS permissible limit has been done. 

 

Partially 

complied 
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Strategy to address the problem: 

To address the problem of Arsenic contamination a three-step framework should be 

applied: 

1. R & D activities to ensure sustainable solutions: There is a need to derive methods 

for  in-situ remediation for decontaminating aquifers from arsenic; to devise cost-

effective, eco-friendly and socially acceptable arsenic removal devices; to explore 

feasibility of alternate sustainable water management (SW & GW) strategies to meet 

demand of water in the arsenic affected and vulnerable areas, to assess impact of 

arsenic in food chain and related health hazards and to ascertain health impact of 

arsenic contaminated groundwater.  

2. Ensuring supply of Arsenic-free water: In order to provide arsenic-free potable 

water to the populace in the arsenic affected areas, the following alternate measures 

as a stopgap arrangement can be initiated:  

(i) In areas where population density is relatively more and the area is under the grip 

of arsenic effect and there is limited scope for alternate freshwater supply; 

arsenic removal devices, with community participation in operation and 

maintenance, would be a suitable scheme to adopt,  

(ii) In areas where freshwater aquifers can be tapped using hand pump with no risk 

of arsenic contamination; installation of new hand pumps can provide a 

reasonable solution,  

(iii) The areas where deeper aquifers can be tapped with no future risk of 

contamination from the overlain aquifer; supply of potable groundwater by 

exploration of deeper aquifers can provide a sound solution, and  

(iv) The places where surface water supply can be ensured as an alternate source of 

groundwater; fitting piped surface water supply scheme (although expensive) can 

be a reasonable proposition to adopt.  

3. Capacity Building and Social Empowerment: Most of the arsenic removal 

technologies, rolled over to the field, have failed because of ignorance in O & M, and 

inadequate awareness in the society. The general notion of the society with regard 

to water and about water-related schemes are:  
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(i) Water is in plenty and god gifted, and it has no threat from any unforeseen 

hazards rather it is  clean from all pollutants; and  

(ii) Society has no responsibility, control and accountability for the 

provisions/schemes created by the government. While the effectiveness and 

benefits of a facility do not come merely by its creation rather it comes by 

nurturing the created facility from time to time to derive its long term benefits.  

Water-related schemes  give direct benefit to the society.  They bother the 

society on their non-functioning or non-existence; The involvement of  society in 

their O & M and making it socially responsible and knowledgeable can solve 

many problems associated with  water scarcity issues in  arsenic affected areas. . 

4. The major sources of the heavy metal contaminations like Arsenic, Fluoride, 

Chromium etc. in groundwater is through geogenic source as well as up to certain 

extent anthropogenic sources are also there. The over-extraction of groundwater 

accelerates the mixing of these heavy metals from the walls of the aquifers into the 

groundwater reserves. First and foremost capping should be done on the over-

extraction of groundwater.  

5. Alternative potable water sources should be explored such as from the inland water 

bodies. Proper estimation of the current inland water storage capacity in the form of 

lakes, ponds, baoli, etc. should be estimated and extra capacity should be created to 

conserve rainwater and use it for drinking and other domestic purposes.  

6. In areas where there is a problem of Arsenic contamination or any heavy metal 

contamination, the cultivation of food crops (especially having high metal 

accumulation potential) should be discouraged to prevent the entry of heavy metals 

into the food chain of humans. Rather, the cultivation of cash crops should be 

promoted. Cash crops that require less amount of water should be given priorities. 

7. State government should be directed to remove encroachment areas from wetlands 

and rivers. As these rivers and wetlands play an important role in groundwater 

recharge as well as should be conserved as a source of Arsenic-free potable water. 

8. Awareness in Arsenic affected areas should be increased  regarding issues like not  

growing crops like rice which requires a large amount of water and growing such 

crops which require little water. 
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Recommendations: 

In view of above we recommend as follows: 

1. Jal Nigam has indicated that the remaining 164 habitations would be covered : 

a) By laying down piped water supply in 44 habitations by December 2020 

b) By laying down piped water supply in 45 habitations by March 2021 

c) By installing 120 ARUs by December 2020. 

Since NGT has directed preponing the time lines from March 2012 to December 

2020, Jal Nigam may be directed to expedite the work in the above mentioned 45 

habitations so as to prepone the completion by 3 months.  

2. The work of dismantling the hand pumps in Arsenic polluted habitations has not 

been done. It should be completed in the next 3 month and responsibility for 

negligence be fixed by Chief Secretary. 

3. Health Department may conduct a health survey in the affected areas in next 3 

months and present a micro plan indicating the health hazards and their mitigation 

strategy to NGT in 6 months time. 

4. The Agriculture Department may conduct a study to assess the impact of Arsenic on 

the food chain. They may prepare the impact assessment plan in 6 months time 

alongwith mitigation strategy like change in cropping pattern, modification in 

agricultural practices etc. 

5. The Panchayati Raj Development may work out a plan for ensuring involvement of 

Panchayats in operation and maintenance of these projects. The funds for 

operation/maintenance may be permitted from the devolution grants given to 

Panchayats. 

6. Water Harvesting Schemes for harvesting rain water may be aggresively pursued in 

these villages. The State Government may make extra budgetary provisions/extra 

allocation in MGNREGA for Water Harvesting Schemes in these villages. 

7. Jal Nigam may be directed to conduct an annual survey every year of the quality of 

drinking water in this area and the adjoining areas to assess the impact of the 

mitigation measures on a continuous basis.   

 



 

31 
 

The Member Secretary, UPPCB is directed to send this report to the Registrar General, 

National Green Tribunal, Principal Bench, New Delhi for placing the same before the Hon’ble 

Tribunal with a copy to the Chief Secretary, Government of UP for necessary action. The 

report also be uploaded on the website of the committee.  

 

 

27-07-2020

X Anup Chandra Pandey

Dr. Anup Chandra Pandey

Member, Oversight Committee, U.P

Signed by: ANUP CHANDRA PANDEY           

27-07-2020

X S.V.S. Rathore

Justice S.V.S. Rathore

Chairman, Oversight Committee, U.P.

Signed by: SURENDRA VIKRAM SINGH RATHORE  

 

 

    27/July/2020 

 

 

 
























































































