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available information, knowledge, and field experience to provide guidance on designing, im-
plementing, operating and sustaining a community based drinking water purification system for 
mitigation of heavy metal contaminants. Although Tata Trusts led the initiatives at a few loca-
tions and is proposing COPS through this Standard Operating Procedure (SOP), it may not lead 
all the initiatives accepting its proposal. However, Tata Trusts can be a resource agency contrib-
uting its knowledge and experiences combating the drinking water quality challenge. 

Citation
Tata Trusts, Standard Operating Procedure for COPS: Community-Owned & Operated Drink-
ing Water Purification System for Water Quality Affected Areas (pp. 1-92, Rep.) (T. Trusts, Ed.). 
Mumbai, Maharashtra, India: Tata Trusts, 2018.  

Acknowledgement
Author wants to acknowledge Gati Narvekar (Graphic Designer), Rashmi Mahajan (Research As-
sociate) and Saee Oak (Copyeditor) for their valuable contributions in shaping this SOP document.  

©Tata Trusts, 2018. All rights reserved.



for Water Quality 
Affected Areas

90% 
rural households 
consume untreated 
water and loose 

73 million 
working days worth 
Rs. 6,700 Cr.



Contents

Context 
Why drinking water quality should 
be a national priority

Challenges & Learnings 
It’s demanding, yet possible  

Tata Water 
Mission
Tata Trusts’ aproach to 
the problem

Technology 
Options
Recommended by 
Dr Mashelkar Committee 

04

22

25

09

24

Demonstrative 
Model
About a pilot project in Nalbari, Assam  

How it 
works?
DrinkWell’s arsenic & 
iron removal technology   

10 18Timeline 
It takes about 
a year to 
implement 26

28

15 29

Stakeholders
Together they can make it a success! 

SOP Manual
A step-by-step description of how a 
cops should be implimented

Criteria for Technology 
Evaluation  
21 parameters that one should consider while 
choosing a technology

Approach
A comparision of 
household vs commu-
nity owned systems



1

for Water Quality 
Affected Areas

Number of Hamlets Affected by Water 
Quality Problems

05

Household Vs Community Owned WPS 10

Stakeholder Roles and Responsibilities 69

Timeline of WPS Implementation 26

Overview of Services Provided by WPS 
Technologies

24

Criteria of Technology Evaluation

Life of media w.r.t Levels of 
Contamination.

25

71

How to use document

SOP Outline
Phase 1: Initiation & Preparation
1.1.1 Water Quality Assessment  32
1.1.2 Demand Assessment   34
1.2.1 Selection of Technology Partner  35
1.2.2 Selection of Implementation Partner  36

Phase 2: Community Mobilisation
2.1.1 Awareness Campaign  38
2.1.2 Health Camps   40

Phase 3: Technology Selection
3.1.1 Review of Alternative Technologies  44
3.1.2 Technology Evaluation  45
3.2.1 Technology Selection  46

Phase 4: Installation & Operations
4.1.1 Site Selection  48 
4.1.2 Technical Proposal Submission  50
4.1.3 Construction, Assembly & Plumbing  51
4.1.4 Trial, Commissioning & Training  52
4.2.1 Water Dispensing through ATM  53
4.2.2 Recharging Users’ Water ATM Balance  54

Phase 5: Community Ownership
5.1.1 Setting a Price Point  56
5.1.2 Signing an O&M Contract  57
5.2.1 Setting Up a Monitoring Mechanism  58

Annexure  
1. Challenges & Learnings from Borigaon 
 Kothora Pilot Project  60
2. List of Technology providers  65
3. Checklist of Stakeholder’s Roles 
 & Responsibilities 68
4. Life of media w.r.t Levels of Contamination 70
5. Water ATM App Interface 71

List of Tables

List of Figures

Drinking Water Quality Map of India 04

Drinkwell’s Arsenic Removal Technol-
ogy used in Borigaon Kothora 18

This standard operating procedure document is organised 
into three sections. The first section, which contains several 
infographics, gives an overview of the drinking water quality 
and possible community based solutions to this problem. It 
provides technological and operational details as well as sum-
marises key learnings from the pilot project implemented in 
Nalbari. Have a look at the index at the left. The second sec-
tion recommends a standard procedure for designing and im-
plementing COPS in rural areas. And thirdly, the annexures at 
the end will provide additional details.  



Tata Trusts2

Concepts & Definitions

Acute Health 
Effects:
Occur when the levels of some 
contaminants in drinking water 
are high enough to cause 
acute (immediate) health 
effects within hours or days 
of consumption, for example, 
vomiting. 

ATM Card: 
It is a dedicated, payment cards 
size and style plastic card with 
a magnetic stripe or a chip that 
contains a unique card number 
allocated to its user. The card 
is used to access automated 
teller machines. 

Backwash:
It is a process of washing water 
purification unit by passing 
water in a direction opposite to 
that of the usual flow of water 
through the unit. 

Chronic Health 
Effects:
Occur after long-term exposure 
to a contaminant that may be 
present only in small amounts. 
Examples of chronic health 
effects are liver and kidney 
damage.

Contamination:
It is an action by which a 
substance (e.g. water) is made 
impure because of the addition 
of an undesirable substance/ 
species on an unacceptable 
level. It may be natural or 
human-made. 

Disease Burden:
It is the impact of a health 
problem measured by financial 
costs, mortality, morbidity or 
some other indicators. 

Disposal:
It refers to the action or 
process of getting rid of 
something. In the context of 
managing hazardous chemical 
waste, disposal is defined as a 
practice of storage that does 
not allow waste material to 
react with, weaken or dissolve 
the container. 

Heavy Metal:
The term refers to any metallic 
chemicals (and occasionally, 
metalloids also) having rela-
tively high density compared 
to that of water and are toxic 
or poisonous at low concen-
trations. Mercury, Cadmium, 
Arsenic, Chromium, Thallium, 
and Lead are some common 
examples of it. 

HIX Nanotechnol-
ogy Media:
It is a Drinkwell’s patented 
nanotechnology-based hybrid 
ion exchange resin platform 
capable of consistently remov-
ing arsenic, fluoride etc from 
water.

Raw Water:
It refers to the untreated water 
taken directly from its source. 

Household Water 
Treatment System:
Refers to water treatment de-
vices and safe storage tech
nologies, such as the use of 
disinfectants, filtration, boiling 
and RO purification that can be 
used by individual households. 

Leaching:
It is an action by which soluble 
chemical or mineral drain away 
with the percolating water. 

Operations and 
Maintenance:
Involves training, cleaning, 
work practices, supervision, 
routine checkups and occasion-
al minor repairs of an engineer-
ing, technological system. 

Point of Entry:
Point of entry water filtration 
systems filters the water when 
it enters your home. These are 
connected directly to the water 
pipeline. 

Point of Use:
Point-of-use (POU) technolo-
gies are designed to treat small 
amounts of drinking water for 
use in the home. These devices 
can be located on the counter, 
attached to the faucet, or be 
installed under the sink. 

Reconditioning of 
Media:
A process to restore the capac-
ity/ potential of purification 
media through the use of the 
chemical solution 

Regeneration of 
Media:
It is a chemical process by 
which contaminants arrested in 
a media are separated so that 
the media can be reused. 

Reverse Osmosis:
Reverse Osmosis is a technol-
ogy used to remove a large 
majority of contaminants from 
water by pushing the water 
under pressure through a semi-
permeable membrane.

Submersible 
Pump:
Is a type of water pumping 
device that is submerged in the 
fluid to be pumped

Tata Water 
Mission:
Is a programme initiated by 
Tata Trusts to tackle the water 
crisis with a multi-pronged 
approach

TDS:
The terms TDS refers to ionic 
and non-ionic species, both in-
organic and organics dissolved 
in water.
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Universal Solvent:
A universal solvent is a sub-
stance that dissolves most 
inorganic and organic spe-
cies. Water is the “universal 
solvent” because it dissolves 
more substances than any 
other solvent.

Village Develop-
ment Committee:
An informal group of villagers 
steers most community-level 
decisions in the villages of 
Assam. 

Water ATM:
These are automated water 
dispensing units, which pro-
vide communities with safe 
water access. Often, these are 
solar powered and cloud-con-
nected, thus enabling remote 
tracking of the water that is 
distributed and of each pay 
per use transaction.

Water Purification 
Media:
A substance (often-solid form) 
derived from natural sources 
or synthesized material to 
arrest undesirable species 
present in water. 

Water Quality:
It is a chemical, physical, 
biological, and radiological 
characteristic of water often 
used in the context of the 
health of human beings and 
ecosystems. 

Water Quality 
Hotspots:
Central Water Commission in 
India provides the water qual-
ity scenario in 22 river basins. 
Using data collected from 371 
monitoring stations, CWC has 
identified areas with unaccep-
table water quality. (Source: 
CWC Website)

Water Quality 
Management:
It is an act of ensuring the con-
dition of water relative to the 
requirements of human beings 
and/or ecosystems. 

Water Treatment:
The purpose of Water Treat-
ment is to reduce or remove 
all contaminants/ undesirable 
species that are present in the 
water and to improve water 
quality so that it is safe to 
drink. 

Waterborne 
Diseases:
Diseases caused by consump-
tion of water that has been 
contaminated by human or 
animal wastes, or chemicals. 
These are classified as Water 
Based (caused by external 
contact with water), Water-
Related (caused by an insect 
vector) and Water Washed 
(caused by limited availability 
of water for washing)

ATM : Automated Teller Machines
BCC : Behavioral Change Communication
CGWB : Central Ground Water Board
CPCB : Central Pollution Control Board
CSR : Corporate Social Responsibility 
GVM : Gramya Vikash Mancha
HIX : Hybrid Ion Exchange
HWT : Household Water Treatment
IIT : Indian Institute of Technology
km : Kilo-meter
mg/l : Mili-gram per liter 
MIS : Management Information System
MLA : Member of Legislative Assembly
NSS : National Sample Survey
O&M : Operations and Maintenance
pH : Potential of Hydrogen
PHED : Public Health and Engineering Department
PoE : Point of Entry
PoU : Point of Use
ppb : Parts per billion
ppm : Parts per million
PRI : Panchayati Raj Institution
PVC : Polyvinyl Chloride
RFID : Radio Frequency Identification 
RO : Reverse Osmosis
SBM : Swachha Bharat Mission
SOP : Standard Operating Procedure
TDS : Total Dissolved Solids 
TWM : Tata Water Mission
UNICEF : United Nations International Children’s 
  Education Fund
USEPA : United States Environment Protection Agency
WHO : World Health Organization
WPS : Water Purification System

List of Abbreviations
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Context
Drinking Water Quality Scenario in India 

More than 100 million 
Indians live in areas of poor 
water qaulity

Source: World Resources Institute

1/5th

of the world lacks access to safe drinking water

90% 
rural households drink untreated water

37.7 milion

66 milion

people suffer from waterborne diseases

1,04,437
hamlets are affected due to 
heavy metal contamination

Iron, Fluoride, Nitrate, 
Salinity & Arsenic
are top 5 contaminants 

people from 20 states are at risk

    1,10,500
crore spent by GOL to provide 
drinking water

Groundwater Quality
(Number of BIS-standard breaches)

No Breaches
1 Branch
2 Breaches
3+ Breaches
No Data
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Close to one-fifth of the world population lacks access to pota-
ble water which is safe for consumption (WHO, 2012). In India, 
providing drinking water to its vast and diverse population has 
always been a priority, but with an emphasis on ‘quantity’ rather 
than ‘quality’. During first fifty years since independence, a sum 
of Rs. 1,10,500 crores has been spent on providing water, as a 
result of which 94% of the rural and 91% of the urban popula-
tion have access to drinking water (Census of India, 2011). How-
ever, 90% of rural households still consume untreated water (In-
dia Water Portal, 2009) resulting in a loss of 73 million working 
days every year accounting to the economic burden of Rs. 6,700 
crores (Khurana & Sen, 2010).   

Naturally, water is colorless, odorless and tasteless. By the time 
this universal solvent reaches to the point of use, it is enriched 
with unique compositions of natural minerals, many of which 
are often useful. However, rapid industrial growth and increase 
in chemical farming are leading to pollution of the surface as 
well as groundwater sources. Both - point and non-point sourc-
es such as sewage discharges, industrial effluents, run-offs from 
agricultural fields and urban settlements are responsible for the 
water pollution. Water quality is also affected by natural pro-
cesses such as floods, droughts and even leaching of some min-
erals from geological sources. Lack of water quality monitoring 
systems and lack of awareness about water contamination and 

Arsenic Salinity Nitrate Multiple 
Contaminants

Fluoride Iron

7,067
12,425

19,387
23,427

29,070

1,04,437

N
o of Ham

lets Affected

Contaminants

Source: World Resources Institute  

Fig.1: Number of hamlets affected due to water quality problems
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its health risks among the users further exasperate the issue.     

Water contamination is broadly categorized into Biological Con-
tamination (e.g. contamination by bacteria and viruses) and 
Chemical Contamination (e.g. Arsenic and Fluoride). Waterborne 
diseases affect a large number of people (37.7 million) every 
year due to biological contamination of water alone. Chemical 
contamination of water has only recently started catching atten-
tion and people affected by these types of contaminations are 
seldom counted in the estimates of water quality victims.  

The issue of chemical contamination followed the over-extrac-
tion of groundwater. Until the 1980s, most of the country was 
largely using surface water ponds and shallow aquifers as the 
source of drinking water. Around the mid-80s, by when elec-
tricity grids had rapidly penetrated through rural areas and 
tube-wells were widely promoted as a source of perennial and 
safe drinking water, the pattern shifted to groundwater. Subse-
quently, in the early 1990s, reports of heavy metal contamina-
tion began coming from several states - Arsenic in the right bank 
of Ganga and Fluoride in the states of Andhra Pradesh, Assam, 
Gujarat, Karnataka, Madhya Pradesh and Rajasthan (Khurana & 
Sen, 2010). In addition to Arsenic and Fluoride, Iron and Nitrates 
contamination and Salinity are the major sources of drinking 
water quality deterioration in India.

Today, Most Indian drinks groundwater. As of 2008-09, 85% of 
the drinking water supplies were dependent on groundwater 
with 55% households served by tube-wells or hand-pumps, 12% 
by well, and 30% by piped water schemes (NSS, 2009). In almost 
two-thirds of the Indian states, groundwater is contaminated 
with heavy metals. The Central Ground Water Board (CGWB) 
has identified a number of Water Quality Hotspots in the coun-
try based on high chloride, arsenic, fluoride, iron and nitrate 
contamination and salinity levels in local water bodies. Data 
shows that out of 1.42 million hamlets in the country, nearly 

0.2 million hamlets (around 14%) are affected by chemical con-
tamination. About 66 million people from 20 states are at risk 
due to Fluoride and other 10 million are suffering from Arsenic 
(Khurana & Sen, 2010). 

It is believed that 10% of the worldwide burden of diseases due 
to water quality problem can be reduced by deploying existing 
traditional and modern water purification technologies (Deal J, 
2011). Traditional water purification techniques-like boiling, fil-
tration through charcoal and exposure to sunlight-are in practice 
for more than 6,000 years. In recent times, Household Water 
Treatment (HWT) interventions (also known as Point of Use or 
PoU Systems) are entrusted to play an important role in protect-
ing public health where existing water sources are untreated or 
are not treated properly or become contaminated during distri-
bution or storage (WHO, 2011).  

73rd constitutional amendment empowers Grampanchayats to 
ensure safe drinking water supply in the village.

Community owned and water purification systems can become a 
medium for catalysing collective actions and deepening democracy



7Standard Operating Procedure 

for Water Quality 
Affected Areas

Modern HWT technologies are preferred and promoted for sev-
eral reasons: they provide quality water at the point of use, re-
quire low capital expenditure and have low logistic constraints. 
However, studies (see, for example, Schmidt and Cairncross, 
2009) show that experiences of promoting HWT in poor popu-
lations do not provide adequate evidence for scaling up such 
interventions for two main reasons- (a) users often fail to use 
such technologies effectively over sustained period of time and 
(b) claims regarding contribution of HWT to reduction in disease 
burden are biased by 30-40% (Schmidt and Cairncross, 2009). 
Similarly, a Central Pollution Control Board (CPCB) study of more 
than 200 metropolitan cities in India shows that performance of 
even large water purification systems, which are owned and con-
structed by government agencies and operated and maintained 
by private organizations, is “quite unsatisfactory” (Source: CPCB)      

As a result of the increase in contaminations on the one hand 
and limited success to traditional water purification techniques, 
modern HWT and even large-scale water purification systems 
on the other hand; access to safe drinking water is increasing 
by a minuscule proportion. According to WHO and UNICEF data, 
access to safe drinking water has increased by only 10% over a 
period of 20 years from 1990 to 2008 (WHO, UNICEF, 2010). This 
indicates that addressing the challenge of drinking water qual-
ity, particularly in rural areas, needs holistic and decentralized 
approach integrating social, technological and administrative 
pathways to community-based water quality management.  

Promotion of decentralized, small-scale, community-operated 
water purification systems (WPS) on a wider scale will neces-
sitate technological innovations and new institutional arrange-
ments facilitating a multi-dimensional approach. Community 
based rural drinking water quality management involves tech-
nical assessments, community mobilization, awareness and 
behaviour change campaigns, engineering and several sustain-
ability considerations. The short-term action plan includes map-
ping of heavy metal-affected sources, painting contaminated 
tube wells and setting up of deep tube wells. Medium term/
intermediate step involves installing treatment and filtration 
units. Long-term plans take care of construction and setting up 
of treatment plants and piped water supply schemes from sur-
face water bodies. 

Ensuring drinking water quality in India is a constitutional man-
date that is included in the State Lists. Whereas the Central Gov-
ernment is entrusted with forming national policies. The main 
responsibility for water supply in heavy metal-affected regions 
is that of the Public Health and Engineering Department (PHED) 
under the respective state governments. PHEDs also maintain 
laboratories to test and report the quality of water supplied to 
communities. They also carry out various awareness-building 
activities. Central Ground Water Board (CGWB) maps aquifers 
and identifies the contaminated regions. It provides regulation 

on tube well drilling in the affected regions. The Board also had 
budgeted for awareness and dissemination of these results.  

According to the 73rd constitutional amendment, Panchayati 
Raj Institutions (PRIs) are encouraged to participate in planning, 
implementation, and operations of water supply systems in 
rural areas. Several studies indicate that community participa-
tion is critical for successful implementation, acceptance, and 
sustainability of water purification systems whether household 
level or community-based. Promoting community-based water 
purification system is a strategy for mobilizing collective actions 
for water quality management than merely managing local sup-
port for setting up water purification plants. However, the com-
munity participation in managing drinking water supplies has 
been nearly absent (Biswas, 2012). 

As a result of increase in contamination 
& limited success to quality improvement 
efforts, access to safe drinking water has 

increased by only 10% in last 20 years 
- WHO, UNICEF, 2010
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76 of 80 
tube-wells in Balipara 

are painted in RED 
to highlight that the 

‘water is not safe’

DO NOT 
DRINK!
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Tata Water Mission (TWM) is a programme initiated by Tata 
Trusts to tackle the water crisis with a multi-pronged ap-
proach. 

TWM targets to give better access to pure water to villages 
communities from various parts of the country. Tata Trusts 
is not only using the traditional strengths of community mo-
bilization and capacity building, but the power of innovative 
approaches and technological solutions to deliver on a scale 
never attempted before.

One of the key focus areas of TWM is to find alternate, afford-
able, low-maintenance technologies to tackle heavy metal 
contamination in water, in order to provide potable drinking 
water to the community. Tata Trusts plans to address arsenic 
and fluoride problems across different states in India. 

Tata Water Mission also plays a very pivotal role in the sanita-
tion space. In 2016, Trusts took on the role of development 
support partner to the Government of India’s Swachha Bharat 
Mission (SBM), which has the target to develop sanitation fa-
cilities for over 500 million Indians, who do not have access 
to toilets and continue to defecate in the open. Tata Trusts 
stepped in to make the SBM more effective and sustainable, 
by looking at all aspects of sanitation and toilets — supply 
chain, finance, behaviour change, toilet design, and usage.

3,000+
Villages have been covered 
under the mission

QUALITY 
through Technological 
Innovations 

ACCESS & CONSERVATION
through Improved Service Delivery

SANITATION & HYGIENE
through Behavioural Change 
Communication

1
2
3

Tata Water Mission

MISSION OBJECTIVES
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Approach 
Household Vs Community Owned Systems

A community-based water purification system 
involves decentralised  decision making regard-
ing the choice of technology and its ownership 
. It uses locally appropriate technology, and lo-
cally sustainable business and financial mod-
els as much as possible. Whereas, household 
level water purification systems are portable, 
stand-alone purifiers are readily available in 
the market. Individual households choose their 
purifiers from a range of alternatives available 
to them. The choice is seldom informed; rather 
it is driven by the popularity of the technology 
and household’s capacity and/or willingness to 
pay for the one. Table 2 below presents a more 
elaborate comparison of these two models.  

SUITABILITY

AVAILABILITY POTENTIAL USERS POTENTIAL IMPACT ACCEPTABILITY

HOUSEHOLD LEVEL SYSTEMS

Available off the shelf   Households and public 
places 

Small, 1-5 people/unit 
As an interim provision to avoid 
health risks before full compli-

ance with quality standard
COMMUNITY BASED SYSTEMS

Needs to be custom 
designed

Communities with 350 
households 

Large, 1750+ people
/unit 

Designed to provide full 
compliance with desired quality 

standards  
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CAPABILITY

INSTALLATION

WATER DELIVERY

APPROVALS

TREATMENT OF BIOLOGICAL 
CONTAMINATION

INSTALLATION

TREATMENT OF HEAVY 
METAL CONTAMINATIONS

LAND REQUIREMENT

RELIABILITY OF TREAT-
MENT PERFORMANCE

CIVIL CONSTRUCTION

HOUSEHOLD LEVEL SYSTEMS

Users can take water from 
the faucet at the point of 

use  

Reliable performance and 
number of different op-

tions available 

Low, Limited options 
available and media 
disposal is an issue

Uncertain, user has no 
control over the outlet water 

quality  

COMMUNITY BASED SYSTEMS

Either users or the service 
provider have to transport 

water

Reliable performance 
and options available 

Reliable performance, dis-
posal is an issue in many 

technologies 

More, outlet water quality 
can be controlled with due 

efforts 

HOUSEHOLD LEVEL SYSTEMS

Users require no approvals. 
Devises are certified by the 

competent authorities.   

Quick and easy, one can 
buy the device and start 

using it 
Fits on the kitchen table No construction is required 

COMMUNITY BASED SYSTEMS

Approval from Panchayat 
or PHED is required for 

water treatment and land 
allocation

Takes up to 3 months, 
requires specialised skills 

and efforts 
200-500 square meter 

A 200 sq.ft. room with 
plumbing & electrification is 

a must 
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OPERATION AND MAINTENANCE

OPERATIONS AND 
MAINTENANCE

MONITORING CAPACITY BUILDING 
REQUIREMENTS

SKILLS REQUIRED

OPERATIONS AND 
MAINTENANCE COST

COMMUNITY 
PARTICIPATION 

CAPITAL COSTSOCIAL CAPITAL 
REQUIREMENTS

HOUSEHOLD LEVEL SYSTEMS

Negligible. Media should 
be refilled once in a few 

months 

No. User or the service 
provider seldom monitor 

outlet quality  

Minimal, one can easily 
learn how to install, use and 
clean these devices by read-

ing user manuals 

Nothing specific, anybody 
from the family can operate 

COMMUNITY BASED SYSTEMS

Significant. Requires a 
trained operator (see 

page 21)

Desired & possible. Com-
munity should periodical-
ly test inlet, outlet water 

samples 

Considerably high efforts 
are required to build 

stakeholders capabilities 
(see page 28)

Operating electric pump, 
plumbings & android phone,  

handling chemicals, 
bookkeeping

HOUSEHOLD LEVEL SYSTEMS

None  None  
Relatively very low. Users 

pay upfront, from their 
pocket. 

Nearly Rs. 300/month. 
Users have no control.  

COMMUNITY BASED SYSTEMS

High High 
Relatively very high. Govern-

ment & CSR funds can be 
leverage   

Nearly Rs. 300/family/
month. Can be subsidised. 
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SUSTAINABILITY & SCALABILITY

LIFE

LIKELIHOOD OF USE BY 
POOR PEOPLE

DEPENDENCE ON THE 
SERVICE PROVIDERS

AVAILABILITY OF SERVICE 
PROVIDERS

SCALABILITYRISK OF DIVERSION FROM 
USE OF TECHNOLOGY

TECHNOLOGY PROVIDERS

POTENTIAL FOR NON-
HEALTH BENEFITS

HOUSEHOLD LEVEL SYSTEMS

Short-term (3-5 years)  Negligible
Cartridges & spares are 

easily available in market 

Many, their govt. approved 
products are available in 

market

COMMUNITY BASED SYSTEMS

Long term (10-15 years)  Significantly high 
Only technology provid-
ers can provide special-

ised services

Only few are available, those 
empanelled/recommended 
by the authorities should be 

trusted   

HOUSEHOLD LEVEL SYSTEMS

Very low

Very high. Sustained promo-
tion increases coverage, 

don’t guarantee persistent 
use . 

Small, negligible  Through market mechanism 

COMMUNITY BASED SYSTEMS

Relatively very high  
Depends on level of com-
munity ownership, O&M, 

external support  
Large 

Through government 
interventions 
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A household-level 
WPS is appropriate 
when...

Community-level 
water treatment is 
appropriate when...   

Households collect and transport water 
from a well, a tube-well or a spring

Community collects and transports 
water from a common water source

A water source serves a small popu-
lation (less than 350 households).  

The source is contaminated and simple 
protective measures are not adequate. 

Community resources are inadequate 
for creating a centralised treatment 
system. 

Households are motivated and are 
willing to pay for recharging media 
periodically

The water source serves a 
large population (more than 
350 households)

A community water source is 
contaminated 

Simple protective measures can 
not improve water quality 

Community resources are adequate 
to cover the cost of construction, 
operation and maintenance
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Demonstrative Model 
Borigaon Kothora WPS in Nalbari, Assam
Tata Water Mission, an initiative of Tata Trusts, in association 
with Drinkwell Technology and Gramya Vikash Mancha (GVM) 
commissioned a pilot community-based drinking water pu-
rification system, which was inaugurated in May 2017. Com-
munity-based Arsenic and Iron removal systems are yet to be 
known in Assam. The system at Borigaon Kothora is the known 
functional model, which is being considered as an example in 
the neighborhoods of Nalbari. It provides safe drinking water 
to more than 2,000 people, covering a little more than 300 
households, from Borigaon Kothora Gram Panchayat of Nalbari 
District. 

Several stakeholders including villagers, Village Development 
Committee, local MLA, local voluntary organization, District 
Administration and the state Public Health Engineering De-

partment (PHED) were actively involved in a range of activities 
related to designing and implementation of the project sys-
tem. At the outset, all drinking water sources from five villages 
in the neighborhood were tested for contamination levels and 
the two sources belonging to two different villages and having a 
maximum concentration of Arsenic were selected as preferred 
locations for the pilot project. An orientation was organized for 
Panchayat members and members of the village community. 
Ill effects of Arsenic and Iron were brought out in the form of 
a carefully designed sensitization campaign. Finally, the village 
having no other source of safe drinking water and having the 
willingness to own the plant demonstrated by providing land 
and commitment to operate and maintain was selected. GVM 
played a crucial role in mobilizing the community, the Village 

Salient Features

• Provides WHO Compliant drinking water 

• Treats Arsenic and Iron, Removes bacteria 

• Works for 7-8 hours a day 

• Purifies 5000 liter of water in a day 

• Uses a HIX Nanotechnology Media 

• Single batch of media can serve for 1 to 3 
years without regeneration

• Regeneration and Reuse of Media is possible 

• Requires minimal energy & can operate on 
solar power 

• Recovers more than 95% of input water

• Follows environmentally safe Waste man-
agement approach 

• Compatible with Water ATM systems 

• Provides water utilization data in real-time
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1. These are the snapshot measurements taken at a point of time which indicates that water quality is being achieved  
    within permissible limits defined by WHO

Panchayat provided land required for setting up the plant and 
District Administration and PHED extended their support by 
providing secondary data. Drinkwell then designed and in-
stalled the technology with support from Tata Trusts and GVM.  

The WPS that provides safe drinking water to the families 
in Borigaon Kothora today is based on Drinkwell’s patented 
HIX- Nanotechnology. It has three containers filled with a spe-
cific material called ‘media’ which purifies the water flowing 
through it in a step-by-step manner. The water that goes into 
these containers is sourced from a tube-well adjacent to the 
plant. Purified water is stored in a storage tank and distributed 
through a Water ATM. Members of village community are pro-
vided with a Water ATM Card (similar to a debit card) which 
they can swipe at the ATM to collect up to 20 liters of Arsenic 

and Iron free water every day. A jar of 20 liters costs them Rs. 
7 which have to be paid in advance to the Operator appointed 
by the community itself. The Operator receives cash from the 
users and credit their accounts with corresponding water en-
titlement. Money thus created is used to pay for the routine 
maintenance of the system.  

The Borigaon Kothora WPS has become a model for the state 
of Assam. Nearly 50 Gram Panchayats in the vicinity are aspired 
to set up a similar community owned plant in their villages and 
are willing to provide land and pay for the O&M costs. This 
Standard Operating Procedure has drawn on the experiences 
and learnings from Borigaon Kothora. 

Outcomes

331

238

45% 0.001mg/l

130 mg/l 

    7.00 5km 

households purchased Water 
ATM Cards at Rs.100

households, on an average, 
collect water every day

households travel 1.5-4 km to 
collect the water

of Arsenic in outlet water as 
against 0.24mg/l at the inlet1

of TDS in outlet water as against 
180mg/l at the inlet1

is paid by user for 
20 litres of water

distance is Preferred over a competing 
RO plant from the village 

0.24 mg/l of Iron in outlet water as against 
2.1mg/l at the inlet1 
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GVM is community based organisation that works 
on various issues of social development in Nal-
bari, Assam. With 14 years of experience in wa-
ter resource development, GVM contributed to 
creation of Nalbari WPS by mobilising community, 
conducting awareness camps as well as water qual-
ity assessment studies. GVM worked closely with 
DrinkWell during technology deployment, trial and 
commissioning. It is also mentoring the day to day 
operations.

DrinkWell is a Kolkata based social enterprise with 
a focus on delivering WHO compliant drinking wa-
ter systems in regions suffering from chemical con-
tamination of groundwater. DrinkWell has designed 
and provided the water purification system in Bo-
rigaon-Kothora by deploying their patented arsenic 
and iron removal technology. In collaboration with 
GVM, DrinkWell has also trained some villagers to 
operate and maintain the system.

Gramya Vikas Manch (GVM), Nalbari DrinkWell, Kolkata

The village panchayat of Borigaon Kothora, the 
Village Development Committee and Villagers sig-
nificantly contributed in conceptualising and imple-
menting this purification system. The local elected 
representative, member of legislative assembly of 
Assam, Shri. Sunil Sharma extended his generous 
help in mobilising community, in making land avail-
able for construction of WPS and also in coordinat-
ing with PHED and other government departments.  

Dr Chetan Malhotra and Mr Dilshad Ahmed of Tata 
Research, Development and Design Centre in Pune 
and Dr Arup SenGupta, a Chemical Engineering Pro-
fessor at Lehigh University supported this initiative 
by providing key knowledge inputs. Dr. Sengupta is 
now R&D Director and Co-Founder of Drinkwell - 
the Technology Partner in this initiative.

Technological Advisors Community & Elected Representatives 

Contributors 
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Technology 
Drinkwell’s Arsenic Removal Unit in Nalbari WPS

Fig. 2 – Drinkwell’s Arsenic Removal Technology Used in Borigaon Kothora

Pumping
water from the 

source

Sedimentation 
in overhead tanks

Treatment
of heavy metals 

step-by-step

Storage
of purified water

UV processing
for killing 

microorganisms

Distribution 
through water ATMs

RM - Rotameter
WM - Water meter
SP - Slidge pit
RW - Raw water
TW - Treated water
MPV - Multi-port valve

21 4 5 63



19Standard Operating Procedure 

for Water Quality 
Affected Areas

Purification Process 
Drinkwell’s Arsenic Removal Process used in Nalbari WPS

1. Pumping from Source
Water is sourced from a Tube well lo-
cated adjacent to the WPS. The water 
from the tube well is pumped using a 
surface water pump for supply of wa-
ter to the raw water overhead tanks 
(ref: diagram). During the period of 
receding water level, particularly in 
summer, such pumps deliver water in-
adequately. Borewell (tubewell) pro-
vided with submersible pump-set is a 
recommended alternative to ensure 
uninterrupted water supply under the 
situation described earlier.

2. Sedimentation in overhead tanks 
The sourced water from pump discharge is transported, through a PVC pipe, 
to the raw water overhead tanks (RWOHT) located above the room, which 
hosts the main treatment unit. Two PVC tanks having a storage capacity of 
1500 litres each are connected in series. The water source in Borigaon Ko-
thora contains iron in large quantities. In order to deal with this a chemical 
dosing system is provided that injects sodium hypochlorite solution at a de-
sired concentration and rate in raw water while transporting through PVC 
pipe to RWOHT. Hypochlorite is an oxidizing agent that helps conversion of 
ferrous-iron in groundwater to ferric-iron that is insoluble. The larger part of 
insoluble ferric species precipitates in the bottom of OHT and are separated 
from water. Therefore, water flowing through the treatment columns via the 
second RWOHT is relatively less turbid putting less stress on the same. The 
WPS is run by gravity fed overhead tank and therefore the WPS operator 
is required to fill the tanks periodically to ensure steady operation of WPS.
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4. Water Storage 
Finally, the treated water 
is stored in a treated wa-
ter tank of 2000 L capac-
ity. This tank is provided 
with a mechanical high 
level controlling arrange-
ment to stop water flow 
(waste of treated water) 
when the tank is full

5. UV Treatment
The stored treated water 
from the storage tank is 
then passed through an 
Ultra Violet (UV) unit to 
kill any microorganism 
and/or bacteria if they 
appear in the treated 
water to ensure supply 
of safe drinking water to 
consumers.

6. Distribution through Water ATM
Treated water from the storage tank through UV unit 
is available for distribution at the outlet taps. The Bo-
rigaon Kothora WPS has deployed a water ATM which 
enabled registered WPS users to collect water from the 
outlet tap by using their Water ATM Cards similar to 
the way they use their debit cards at a bank ATM. Us-
ers can take water equivalent of their daily entitlement 
(currently 20 litres/day/family) during specified hours 
in morning and evening. Users collect water in a plastic 
jar and transport it to their homes themselves. 

3. Four stage treatment of heavy metals 
The main treatment unit is composed of four treatment columns.  

COLUMN 1  
Hardness and Iron Treatment
The first column is for hardness control 
and iron control. While bigger particles of 
insoluble iron species are settled in OHT, 
finer particles are filtered during flow 
through column media. Further, dissolved 
iron-species that remain after oxidation 
and settling in OHT are arrested in ion 
exchange (IX) media in the column. The 
IX media also arrest dissolved hardness 
imparting species in the water. The dirt, 
suspended matters settled in the media, 
choke the flow path gradually which is 
recommended to be cleaned periodically 
through backwashing. Column-1 is nor-
mally backwashed once in a day.

COLUMN 2 
Arsenic Removal Stage
The column consists of HIX-nano media, a hybrid iron exchange resin doped 
with iron oxide nanoparticles, which takes arsenic pieces from the water. 
The arsenic species in water while passing through HIX-Nano media are 
bound with the media through the formation of inner-sphere complexes 
and remain within the HIX-nano media.  

COLUMN 3 
Passive PH Control Stage
The chemical processes that take place in the 
first two columns during the passage of water 
through ion-exchange media, induce some 
fluctuations in pH of water. The third column 
that is provided with a separate type of IX 
media with the ability of passive pH control 
ensures that the treated water is delivered 
within the recommended range of pH level. 

COLUMN 4  
Activated Carbon 
Treatment 
This fourth and the last 
column of the treatment 
scheme contains granular 
activated carbon media. 
The purpose of this unit 
is to improve palatability, 
remove smell/ odour etc.  
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Backwashing
Some dirt, fine floc-particles often accumulate in the columns. 
This must be cleaned regularly for the effective functioning of 
the system. The process by which the accumulated dirt in the 
column is cleaned is known as backwashing. This is because 
the cleaning is done by washing media by water flowing in a 
reverse direction. Usually 5-20 minutes of backwashing is rec-
ommended for the effective use of the different treatment 
columns. Different columns require backwashing at different 
intervals - almost daily for the first column, once in two days 
for the second column and once or twice a week for the third
one. Backwashing is a manual process and is done simply by 
changing the position of a multi-port valve at the entry of indi-
vidual column. When the valve lever is put into the appropri-
ate slot, it reverses the direction of the flow of water through 
the column. The same valve passes the wastewater generated 
from backwash through a separate drain line that finally goes 
to the sludge pit.

Reconditioning
The given media has a certain purification capacity. After pro-
cessing some definite quantity of water, with given levels of 
contamination, it exhausts its capacity. Therefore, the media 
should be reconditioned to restore its capacity. For the ion-
exchange media in the first column, this is done by passing 
hydrochloric acid (normally 15-20 litre of it in 150- 200 litres 
of water) through the column for 2-3 hours in every 10 days. 
If the conditioning is not done adequately, the treatment unit 
fails to control hardness and capture iron from the water. 

Regeneration of HIX-nano media
The arsenic removal media (HIX-nano) used in the second col-
umn is exposed to contaminants in ppb level (e.g. arsenic) as 
compared to the first column that takes care of hardness & 

amp; iron species in ppm (thousand times of ppb) and there-
fore requires much less frequent conditioning. Depending 
upon the inlet water quality, water production rate and op-
erational practices etc, regeneration of media may be required 
once in 1-2 years. In-situ regeneration is not preferred usually 
as the process is tedious, and the technology provider needs 
to arrange for all the chemicals, equipment/facilities including 
sending skilled technicians at site. Technology provider recom-
mends replacement of the exhausted media with the fresh 
stock, and then have the exhausted media regenerated at their 
own workshops. Through regeneration, 90-95% of original ca-
pacity is restored. See Annexure 04.

Disposal
During the regeneration process (in the workshop of technol-
ogy provider), the arsenic arrested in the media gets back into 
the water phase. This arsenic-laden water is again treated in 
the workshop using a specific set of chemicals and converted  
into the solid-complex that is safe from an environmental per-
spective. About less than 1 kg of solid-complex of arsenic is 
typically produced from a 100 kg media. The remaining su-
pernatant has an arsenic concentration similar or even lower 
than that naturally occurring in the groundwater. The arsenic-
bearing solid-complex is kept in a well-ventilated filter bed.
Researches revealed that in oxidising conditions this arsenic is 
well bound and does leach out into the environment

Recharging Water ATM Accounts 
Users need to recharge their ATM accounts in advance to avail 
their daily water entitlement of 20 litres. Users pay this amount 
in cash to the operator who in turn allocates the users their en-
titlement for the month using a mobile app. The operator col-
lects the cash from all users and deposits it to service provid-
er’s bank account. The service provider then digitally allocates 
the operator water entitlements worth money deposited.

O&M Activities 

for Water Quality 
Affected Areas
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Challenges & Learnings 
from Implementation of the Borigaon Kothora WPS

Water Quality Data 
may not be available 
and/or accessible  

1 Assessment

Concentration of 
contaminants var-
ies greatly

2 Assessment

Result of Field 
Test kit only 
indicative

3 Assessment

Water quality as-
sessment reports 
vary from lab-to-lab

4 Awareness

Low level of 
awareness among 
communities

6 Awareness

Lack of governance 
mechanisms creates 
hurdles   

7 Installation

Difficulties in identi-
fying and designing 
locally appropriate 
technologies  

8 Installation 9 Installation

Erratic supply of 
electricity limits 
operations

Start monitoring source water 
quality a year before

Deploy 2-3 laboratories and 
triangulate their results

Involve government functionaries 
in testing & awareness building

Clearly define the need. Refer 
to this SOP. 

Use solar only if grid supply is 
unavailable or erratic 

Lack of evidence for 
health hazards

5 Awareness

Design system to treat highest 
level of contamination Design an ongoing awareness 

program. Avoid panic  

Test inlet water quality once 
in 3-4 months

Compliment field testing with 
laboratory testing 
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For a detailed note see Annexure 01

Ensure regular inflow or install 
additional surface storage Install UV system just before the 

tap. Monitor discharge.

Draft O&M contract carefully. 
Include every essential support

Avoid promotional incentive 
in the form of money 

Village youths quickly learn 
O&M activities  

Define stakeholders’ roles & 
responsibilities. Involve children, 
they spread the word. 

Communities trust systems 
built in front of them 

Drop in water 
purification rate

10 O&M Activities O&M Activities

Water ATM may 
deliver less than the 
entitlement

11 O&M Activities

Spares are not 
available locally

12 

Boiling or simple filtration does 
not remove heavy metals 

Community may not 
be able to maintain 
the quality of water

13 Sustainability

Home delivery adds value. Insist 
to cook food in treated water 

High capital require-
ments downscale com-
munities’ willingness

14 Sustainability

Competition from 
the RO Plants  

15 Sustainability

Building community 
ownership  

18 Sustainability

Dependence on 
external support 
agencies

17 Sustainability

Promotional 
incentives reduce 
community’s 
willingness to pay

16 Sustainability
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Technology Options 

1.  Eesavyasa

2. Drinkwell / WIST Water 

 Solutions Pvt. Ltd.

3. IIT Bombay

4. HES Water Engineers

5. ION Exchange India

6. OXIMAX DRDO

7. Aquas Technology

8. Fontus Water

Sr No Water Type 1 2 3 4 5 6 7 8

1 Ground Raw Water

2 Surface Raw Water

Sr No Contaminants to be purified 1 2 3 4 5 6 7 8

1 Arsenic (PPM)

2 Fluoride (PPM)

3 Nitrates

4 Other Heavy metals (iron, lead etc.)

5 Total Dissolved Solids (PPM)

6 pH

7 Hardness

8 Phosphates

9 Bacterial load

Table 6: Overview of Services Provided by WPS Technologies

An overview of the contaminants 
various available technology op-
tions can treat is given in the table 
below. For more details on these 
technologies, review previous sec-
tion - WPS Technology Options.  

List of Technologies under consideration: 

For technology details see Annexure 02
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For a detailed note on evaluation process see Section 3.1.2 on page 47

Criteria for Technology Evaluation 
Sr No Parameters Unit Response

Design Parameters

1 Water treatment capacity MLD/LPD

2 Purification rate2 Litre/hour

3 Water recovery %

Operation and maintenance

4 Skill requirements 10 point scale

5 Consumables required 10 point scale

6 Availability of the spares 10 point scale

7 Recovery of the media %

8 Is it Solar friendly? Yes/No

9 Ease of O&M 10 point scale

Commercials

10 Cost of water per liter Rs.

11 Estimated Capital expenditure Rs.

12 O&M costs per annum Rs.

Environmental parameters

13 Liquid discharge/sludge %

14 Possibility of safe contaminant disposal 10 point scale

15 Electricity consumption kWh/month

16 Life of the media Months

17 Regeneration of the media Yes/No

18 Possibility of generating other contaminants 10 point scale

Implementation parameters

19 Availability of electricity connection Yes/No

20 Space requirement sq.ft.

Social parameters

21 People’s willingness to pay 10 point scale

  2. Steady rate is possible with pump-fed system only. Gravity driven cannot give any fixed no.
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Overview of the SOP

Initiation and Preparation Mobilization

Locate a common water 
source most used by the 
community

1

Collect water sample 
from the source 

2

Test samples in a NABL 
certified laboratory 

3

Repeat this process 
seasonally (once in 3 
months) 

4

Compare labora-
tory results with BIS 
standards to evaluate 
if COPS is required by

5

Do household surveys to esti-
mate daily water requirement 
of the community and it’s 
willingness to pay the COPS

6

Visit existing 
interventions in practice 
by technology partners 

7

Conduct community 
based workshops to aware 
them about the benefits of 

a water treatment system 

8

Organise a health camp to 
review health and nutrition 

related implications of 
water contamination 

9

1.1.1

Page 32

15 days

15
th

 d
ay

25
th

 d
ay

35
th

 d
ay

50
th

 d
ay

55
th

 d
ay

10 days 10 days 15 days 5 days

Page 34 Page 35-36 Page 38 Page 40

1.1.2 1.2.1 & 1.2.2 2.1.1 2.1.2
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Tech Selection Installation and Operation Handing Over

Locate an 
easily accessible site as 
per the criteria 

12

Review & evaluate 
technologies available 

for a COPS

10

Select a technology 
that can mitigate given 

concentrations of locally 
found contaminats at an 

affordable price

11

Design a COPS as per local 
requirements by preparing a 
treatment scheme, estimating 
equipment sizses & resource 
requirments 

13

Construct COPS by 
constructing a building, by 
assembling the treatment 

unit & plumbings 

14

Trial run the system 
& train local champi-
ons to operate it

15

Dispense treated water 
through water ATMs 

16
Handover the 
ownership to 
community by 
setting up price 
of treated water 
and by signing 
O&M as well as 
service contract

18

Allocate water entitlements 
by periodically topping up 
users’ ATM accounts   

17

85
th

 d
ay

88
th

 d
ay

93
th

 d
ay

10
8t

h 
da

y

15
3t

h 
da

y

17
4t

h 
da

y

17
5t

h 
da

y

30 days 2-3 days 5 days 15 days 45 days 21 days 1 day 5 min

Page 44-45 Page 46 Page 48-50 Page 51 Page 52 Page 53 Page 56-58

3.2.1 4.1.2 4.1.3 4.1.4 4.2.1 5.1.1 - 5.2.13.1.1 & 3.1.2
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Stakeholders
In

flu
en

ce

InvolvementLOW

HIGH

HIGH

1

7

2

8

3

9

4

10

5

116

EMPOWER  

SEEK GUIDANCE  HANDHOLD 

INSPIRE & ENCOURAGE

Public Health Department 

Gram Panchayat

Technology Provider 

Elected Representatives

Public Works Department 

Water ATM Provider

WPS Operator

Water Testing Laboratories

Village Community

Leading agency Community-Based 
Organisation

For stakeholder’s roles and responsibilities, See Annexure 03 
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Community members 
are mastering the art 

of operating water 
treatment system 

and transporting safe 
drinking water to their 

homes

Standard Operating Procedure Manual 
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Process Documentation Structure  

Phase

Step

Objective

Resources

Timeline

Activities

Outputs

Do’s and Dont’s

A phase is a part of the procedure leading to a specific milestone 

A step is a building block 

Resources fuel the process 

It’s time between two deadlines, to be used to complete a step 

Is what do stakeholders get to see when they reach a milestone 
or complete a step towards it 

Objectives are what must be achieved while adding every building block 

Are to-do-lists for everyone involved in the process

Are the experiences from Borigaon Kothora that can make 
your journey little easy 
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The guidelines for initiation and preparatory activities for setting up water purification system at 
village level is detailed out in this section covering selection of technology partner, implementation 

partner, assessment of water situation and water demand at village level

Phase 1: Initiation & Preparation

Consumption of 
contaminated water leaves 

behind it’’s signs in the 
form of skin diseases. A 

WPS must initiate well in 
advance.
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Phase 1: Initiation & Preparation
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Activities:
1. APHA (American Public Health Association) and IS3025 

have prescribed a standard testing procedure. According 
to IS 10500, the acceptable limit of Arsenic in drinking wa-
ter is 10 ppb whereas permissible limit is 50 ppb. 

2. The implementation partner, technology partner and other 
stakeholders should study and understand the source wa-
ter quality with reference to arsenic levels, iron and other 
usual species in water. It is preferred to have water quality 
data of source prior to selection

3. The implementation partner should then identify Labora-
tories in the area and get the water quality analyzed for the 
target source. 

4. If required, the help of the leading partner for identifica-
tion and communication with potential laboratories can 
be taken. In addition to that the State Centre for Science 
and Technology (SCST), Pollution Control Boards (SPCBs), 
Public Health Engineering Department (PHED) and various 

University Departments have testing facilities. 

5. Testing is done following methods of IS-3025/ APHA. Labo-
ratories should have qualified scientist/ skilled personnel 
for this purpose

6. Experience shows that sometimes the test results vary 
greatly from the laboratory to laboratory. Therefore, the 
selection of a laboratory for doing an assessment of arse-
nic contamination in a region is very critical. 

7. Selection of laboratories should be done on the basis of 
following considerations: 
• NABL Certification of the laboratories 
• Laboratory Instruments and other infrastructures 
• Feedback from the previous clients of these laborato-

ries, if possible
• Accreditation reports / other credentials 
• Comparative precision in results (for the same sample 

tested in different laboratories and for a number of 
times) 

8. Sampling can be done by any trained/ skilled personnel)

9. Various techniques such as Spectrophotometer, Atomic 
Absorption Photometer, Inductively Coupled Plasma Mass 
Spectroscopy is used for testing arsenic.  

10. The Chemical testing, a technique in which chemicals react 
with and sequestrate the arsenic can be performed even 
on the site using portable testing kits. However, it requires 
frequent reloading of the media and does not give precise 
results. 

11. Testing costs differ with the number and type of param-
eters to be tested. It can be around ₹ 2500-4000. 

12. Criteria for sample collection of water :
• Choose sites where contamination is already found in 

Prerequisites/Resources Required: 
1. List of standard laboratories in the area/district known for 

water quality testing
2. The required testing facilities conforming to testing meth-

ods laid in IS 

Time Required:
Initially 15 days. Regular testing of the water will be spread 
over a period of 1 year.

Objectives:
1. To locate drinking water sources in the village. 
2. To identify the issues related to water quality in the village

Step 1 – Situation Analysis

1.1.1 Water Quality Assessment   



33Standard Operating Procedure 

for Water Quality 
Affected Areas

other studies 
• Arsenic concentration in water varies from place-to-

place hence collect samples from all possible groundwa-
ter sources in the village (may be restricted by cost)

• Surface water is less likely to have arsenic in it. Usually, 
surface water sources do not require the arsenic test. 

• Arsenic concentration in water varies from season-to-
season. Therefore, the water samples should be collect-
ed from multiple sources at different times, ideally once 
in a month or fortnight. 

13. During initial phases, it is required to test the same sample 
in different laboratories in order to check the consistency 
in their results. Based on the records of accomplishment, 
one or two laboratories should then be selected for the 
periodic testing.  

Output: 
1. Appropriate laboratory would be identified for providing 

regular water testing and reporting on water quality 

2. The water quality of the village will be tested and contami-
nation level of all drinking water sources of the village will 
be known (It comes with additional price that impacts the 
CAPEX of the project)   

Dos and Don’ts:
1. Water quality data collected by State Government, PHED 

and Central Ground Water Board are available for some 
places but it may be inadequate and/or may require vali-
dation.  

2. Pond and lake water may get contaminated. Due to point 
sources such as industrial waste, use of pesticides etc. 

3. One time assessment of water should be avoided, if pos-
sible.

4. Dr. A K Sushila has worked on sample testing of fluoride in 
Rajasthan. Her literature may give some idea about sam-
pling criteria and techniques.  
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Step 1 – Situation Analysis

1.1.2 Demand Assessment    

Activities:
1. A survey to understand the exact water requirement in the 

village is to be done.

2. The implementation partner in consultation with technol-
ogy partner should design the questionnaire & method-
ology for conducting the survey of water demand in the 
village.

3. The implementation partner identifies/requests the village 
to identify volunteers for conducting the household level 
survey.

4. The village survey for studying the water demand should 
necessarily be a census. However due to any local reason 
if the census is not possible then a random sample survey 
should be done. In case of the sample, it should be ensured 

that the sample represents all the sections of the commu-
nity and geographical locations in the village. 

5. The data collection could be done manually or it could be 
done with help of any application that will help in collec-
tion and consolidation of data.

6. After the data is collected, it should be then digitised to 
make it amenable to analysis and decision-making. The 
digitisation could be done with help of excel or other ap-
propriate data analysis software/ application. 

7. After reports are generated from digitised data they are to 
be shared with village level groups like - Mother’s group, 
village council etc. Based on these meetings the data col-
lected regarding water demand should be validated. 

8. The findings of the water demand study can be shared 
with a technology partner who can then use it as an input 
for designing the water purification plant. 

Prerequisites/Resources Required: 
1. Criteria for selection of volunteers from the village 

2. A complete set of indicators that are to be captured 
through the questionnaire

3. A list of existing groups in the village who could be con-
sulted for validation of water demand data

Time Required:
10 days 

Objectives:
1. To identify the drinking water demand of the village  

Output: 
1. The demand for water of all the sections of the community 

are known 

2. The water demand report of the village is available for de-
signing appropriate water plant for the village.

Dos and Don’ts:
1. Refer to the sample questionnaire provided in Annexure 

2. Refer to the sample water demand reports of a village in 
Annexure
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Step 2 – Partners’ Selection 

1.2.1 Selection of Technology Partner

Activities:
1. The government of India had formed Dr. Mashelkar Com-

mittee (Water) which has studied and suggested 31 tech-
nologies and service providers of water purification sys-
tems. As a part of this SoP, Tata Trusts have further studied 
water purification technologies and shortlisted 11 technol-
ogies which might be suitable for community-level water 
purification.

2. The service providers of these 11 technologies in that area 
should be identified.

3. The list of these technology providers should be further 
shortlisted based on various criteria :
• Physical set-up of the technology provider 
• Access/ distance from the village, 
• Prior experience of providing technology solutions to 

water purification at village level 
• Financial stability
• Market presence to ensure availability of spare parts in 

case of repair and maintenance

• Experience of working with community
• Method of disposing of the contaminants once they are 

removed from the water. The selection should focus on 
technology provider that uses a method with minimal  
ecological footprint

• Willingness to share the technical know-how of the wa-
ter purification system and information critical for the 
sustenance of the water purification plant with the local 
people.

• Track records, especially in terms of dissemination of 
technologies.

4. The technology partner selection should be done by physi-
cally visiting their previous sites of intervention and its ef-
fectiveness.

5. On the basis of this study one technology provider should 
be finalised. 

Prerequisites/Resources Required: 
1. List of all the probable technology providers in that area

Time Required:
10 days 

Objectives:
1. To identify technology partner who would provide ap-

propriate technology solution regarding water quality im-
provement in the village

Output: 
1. A technically sound and appropriate technology partner is 

selected

Dos and Don’ts:
1. Along with technical expertise, the openness of the tech-

nology provider in sharing the technical details should be 
given preference.  
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Activities:
1. The list of the probable voluntary organisations working in 

the area should be further shortlisted on the basis of fol-
lowing criteria: 
• Years of experience in community mobilisation
• Presence at the village level 
• Experience of networking with the village level elected 

representatives 
• Understanding of government systems and ability to dia-

logue government officials
• Financial stability 
• Proven experience of working in various sectors of rural 

development

2. The selection process should include physical visit to se-
lect location of any of their current implementation pro-
gramme to understand their ability of community mobi-
lisation

Prerequisites/Resources Required: 
1. List of all the probable voluntary organisations in the area 

with prior experience of community mobilisation

Time Required:
10 days 

Objectives:
1. To identify implementation partner for facilitating village 

level activities regarding water purification system and its 
dissemination and promoting community ownership.

Output: 
1. An appropriate implementation partner would be selected 

who would ensure systematic community mobilisation for 
installation and maintenance of water purification system 
at village level.

Dos and Don’ts:
1. A voluntary organisation that is familiar with water puri-

fication systems at village level or has prior experience of 
working on drinking water issue in rural sector should be 
given preference.

Step 2 – Partners’ Selection 

1.2.2 Selection of Implementation Partner
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Phase 2: Community Mobilisation

This section provides an overview of the community mobilisation that is to be undertaken to enhance 
people’s participation and eventual ownership of the water purification system in the village.

Community 
ownership is critical 

for the successful 
implementation 

and sustainability. 
Trust and ownership 

builds gradually, 
through a series of 

interactions. 
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Step 1 – Community Mobilisation

2.1.1 Awareness Campaign 

Activities:
1. The leading agency, technology partner and implementa-

tion partner together review the findings of water quality 
assessment reports and demand assessment study and 
identify key areas where awareness building is required. 

2. Implementation partner, using its experience and network 
of its volunteers decides which forms will be effective 
and prepares a campaign plan including event schedules, 
target audience, key messages to be communicated and 
forms to be used. 

3. Implementation partner prepares Information and Educa-
tion Campaign (IEC) material such as posters, banners, fly-
ers, slogans, wall painting messages, news adverts etc in a 
locally appealing manner. 

4. Implementation partner encourages its volunteers and 
staffs to perform street plays,  one-act plays, songs, de-
bates, various types of competitions/fun fairs etc.    

5. Implementation partner shared campaign plan with the 
key villagers/village leaders and seek their support in pre-
campaign advertisement and mobilisation in the village. 

6. Village champions/volunteers display static forms of cam-
paigning (poster, banner etc) ahead of the interactive per-
formances. 

7. On the days of performances, performing volunteers reach 
village couple of hours before the scheduled time and ice-
break with villagers and invite them for the performances.     

8. Volunteers perform acts in series (not parallel) at various 
locations in the village. Encourage community members to 
take part (see: Following Dos and Don’ts) 

9. Note down community responses, questions and use them 
for the next performance. 

Prerequisites/Resources Required: 
1. Water quality assessment, demand assessment, and site 

selection is done 

2. Key messages to be communicated are well thought off 
and structured 

Time Required:
15 days for initial campaigning, it’s an ongoing activity

Objectives:
1. To organise community awareness programmes  

2. To inform community about their water quality and its con-
sequences

Output: 
1. Target community is aware that their water sources are 

contaminated and consuming water from these sources 
will have several negative impacts on their health, working 
hours and therefore, on income 

2. A structured program of Information Communication Cam-
paign (IEC) which can be readily disseminated, scaling the 
WPS model, in the neighbourhood/areas with similar so-
cial-cultural characteristics. 
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Dos and Don’ts:
1. Do not copy IEC materials that are used in some distant 

area or that are prepared for the promotion of some other 
program. Adopting forms such as street-plays, storytelling 
etc is a good idea, however, this should be done keeping 
in mind local content and requirements of the target com-
munity.  

2. Do involve concerned government departments such as 
PHED, Education Department, Women and Child Welfare 
Department. These institutions can help reach out to the 
target groups in a more legitimate and effective manner. 
They can also contribute to the campaign in terms of pro-
viding technical content, IEC material and at times even 
funds for the campaign. 

3. To promote the use of interactive tools and forms such as 
Street Play, Discussions, Debates etc rather than one-way-
communication tools such as posters and banners. 

4. During performances, invite community members to par-
ticipate in the play/singing/discussions etc. Be innovative 
while crafting scripts, it’s always possible to create a room 
for the audience to participate in the event more actively 
than just receiving it. 

5. Do make sure that one or two members of the perform-
ing troops are within from the target community. This be-
comes a point of attraction and it also helps performers to 
quickly connect with the communities.   

6. Organise interactive performances in the evening when 
most villagers would be home. Be informal with them, 
invite them cordially for the performances and stay with 
them for some time after the performances are over. 

7. During performances, ask community members several 
relevant questions. Reward them for the right/appropri-
ate responses and also let them have some penalties for 
wrong/inappropriate responses, but on a lighter note. 
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Step 1 – Community Mobilisation

2.1.2 Health Camps  

Activities:
1. Leading agency and/or implementation partner identify a 

medical organisation/professionals who can conduct wa-
ter quality related health camps in the village 

2. Implementation partner debrief medical professionals 
findings of the water quality assessment and demand as-
sessment study  

3. Based on the type of contaminants, their concentrations 
and approximate estimates of years of exposure to the 
contaminants, medical professionals prepare for the camp. 
They should be able to foresee possible health hazards and 
should identify ways to communicate/demonstrate these 
hazards to the community. 

4. Implementation partner informs community groups about 
the camp, it’s date, time and location and invites them by 
emphasising how the community members will benefit 
from this camp. 

5. On the scheduled day, the medical professionals reach the 
village with their IEC material and medicals instruments 
and medicines. 

6. Implementation partners/village volunteers or champions 
mobilise community members and gather them at an ac-
cessible place.  

7. Medical professionals and volunteers describe health risks 
associated with consumption of contaminated water and 
its treatment, in general. 

8. Implementation partner and village volunteers encourage 
gathering to raise questions. Medical professionals devel-
op more clarity as they respond to these questions. 

9. Towards the end of the discussion, implementation part-
ner suggests community members to undergo a self physi-
cal examination to ensure that they exhibit any physical, 
visual symptoms. 

10. Medical volunteers and professionals then conduct the ex-
amination. 

11. Medical professionals attend patients with related com-
plaints and guide them to the further treatment. 

Prerequisites/Resources Required: 
1. Awareness campaign is done and people are informed 

about the camp and its purpose 

2. Doctors and volunteers who are going to conduct the camp 
are informed about water sources, contamination levels, 
community practices related to health and hygiene etc. 

Time Required:
2-3 hours/Village or community  

Objectives:
1. To inform community about health hazards associated 

with water quality  

2. To check if community is already suffering from contamina-
tion related health issues 

Output: 
1. Community is aware of health hazards of poor water qual-

ity and its treatment 

2. Existing patients are identified and provided with counsel-
ling/first aid  
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Dos and Don’ts:
1. Do ensure that, discussions on contamination of their wa-

ter sources and it’s health hazards won’t trigger a panic. 

2. Design and deliver your message in a positive, constructive 
and caring manner 

3. Do make use of photos, videos, posters to demonstrate 
symptoms. 

4. Do not use patients, if any, as demonstrations. That hurts 
them. 

5. Considering it’s medical camp, some community members 
will report health issues not linked with water quality is-
sue. Be patient. 

6. Make sure that the place of physical examination is closed 
enough that the community members won’t feel awkward. 
If required, arrange separate examination room for men 
and women.    
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Phase 3: Technology Selection 

This section presents guidelines for participatory review, assessment and selection 
of a locally appropriate technology.

Community should 
carefully choose a 

technology considering 
type and levels 

of contamination 
among other local 

requirements. Several 
options are now 

available.
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Activities:
1. Implementation Partner and community review water 

testing reports of the laboratories

2. Stakeholders develop a shared understanding about type 
of contaminants present in the selected source water

3. Leading Agency and its implementation partner review 
several technological solutions suggested in this SOP as a 
separate section - TechnologyOptions

4. For additional sources, stakeholders can also review tech-
nologies recommended by Dr. Mashelkar Committee (See 
Annexure 2) and/or a compendium of technologies pre-
pared by the Ministry of Drinking Water and Sanitation 
(MoDWS), GoI. 

5. Leading agency and the implementation partner shortlist a 
few technologies that are deemed appropriate in the given 
context. The Technology Overview section of this SOP can 
be useful in understanding which technologies would be 
appropriate locally.   

6. Implementation Partner approach the selected technology 
provider for seeking additional information and/or clarifi-
cations as the need may be.  Prerequisites/Resources Required: 

1. Clarity on type of water source going to be used for sourc-
ing WPS  

2. Water testing report for all potential water sources

Time Required:
Up to 7 days

Objectives:
1. To understand what all technologies are available in the 

market 

2. To review what type of contaminants selected technolo-
gies can mitigate

Output: 
1. Thorough understanding of available technological solu-

tions that might be useful in treating water from the sources 
under consideration and the kind of contaminants they have

2. Some understanding of the technology providers and their 
contact coordinates 

Dos and Don’ts:
1. Do not limit to the technologies suggested in this SOP. Wa-

ter treatment technologies are evolving rapidly. Look out 
for the newly developed and demonstrated technologies.  

2. Use water assessment report and the framework given in 
the Technology Overview section. This will help to have an 
overview of the technologies under consideration. 

Step 1 – Technology Review 

3.1.1 Review of Alternative Technologies
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Activities:
1. Have a copy of the Framework for Technology Assessment, 

or a list of criteria to be considered while evaluating a tech-
nology, given in this SOP.

2. Gather all required information from the respective tech-
nology providers

3. Fill in the technology assessment framework with the 
available information (see page no 25)

4. Discuss comparative merits and limitations of shortlisted 
technology in terms of each of the criteria given in this dis-
cussion 

5. Arrange shortlisted technologies in an descending order of 
the extent to which these technologies fulfill the criteria 

6. Follow similar process (point 4 to 6) for other sections of 
the framework 

7. Select top two or three technologies scoring high ranks in 
all assessment sections

8. Repeat the entire process (point 1 to 8) with a different set 
of people. Consider their opinions and prepare a compre-
hensive list by consensus to the level possible 

Prerequisites/Resources Required: 
1. Shortlisted technologies  

2. Copy of the comparative technology assessment format 

3. Detailed information on the shortlisted technologies 

Time Required:
1 day 

Objectives:
1. To compare shortlisted technologies on the basis of a com-

prehensive criteria

2. To understand trade-offs involved in choosing one technol-
ogy or other 

Output: 
1. Understand how shortlisted technologies perform in terms 

of several selection criteria

2. Stakeholders come up with one or two (maximum three) 
technologies/technology providers they would want to 
further evaluate and negotiate

Dos and Don’ts:
1. Do not make an intuitive decision on the basis of a few se-

lection criteria only

2. Do not get influenced by advocates/promoters of only a 
limited aspect of the technology. Comprehensively think 
about as many factors as possible.  

Step 1 – Technology Review 

3.1.2 Technology Evaluation
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Activities:
1. Implementation partner and community members contact 

providers of the shortlisted technologies and request a 
visit to the site where these technologies are installed and 
are functional

2. Stakeholders visit the technologies one by one and try to 
understand their merits and limits in action. They rigor-
ously interact with the community members who are cur-
rently using this technology and try to understand O&M 
and Sustainability aspects of the technology

3. Stakeholders and respective technology provider together 
discuss merits and limitations of the technology under 
consideration by using the Technology Assessment Frame-
work. 

4. After the round of field visit/exposure visits is complete, 
stakeholders review, in the light of their observations and 
experiences, outputs of their output of Technology Assess-
ment.  

5. Finally, community members, implementation partner, 
and leading agency make a decision regarding the technol-
ogy and/or service provider.  Prerequisites/Resources Required: 

1. List of top three technologies based on Technology Assess-
ment SOP

2. Prior appointments with technology providers and com-
munities using their technologies

Time Required:
2-3 days of actual evaluation, 15 days inclusive of travel and 
decision delay

Objectives:
1. To visit shortlisted technologies in action 

2. To select the locally appropriate technology  for dissemina-
tion 

Output: 
1. First-hand observation/experience of the shortlisted tech-

nologies 

2. Personal interaction with the technology providers

3. Selection of the locally appropriate technology

Dos and Don’ts:
1. Do not skip visiting technologies under consideration 

where those are installed. 

2. Interact with local communities using these technologies  

3. Ask technology providers critical questions on capacity, 
O&M, and sustainability 

Step 2 – Technology Choice

3.2.1 Technology Selection 

Locally appropriate water purification technology helps mitigate given concentrations of locally found contaminants at an affordable price. 
These are also convenient for local communities to operate and maintain. 



Phase 4: Installation & Operations 

A systematic procedure of installing and operating a community water purification system is suggested in this section. 
It covers details regarding technology designing, deployment, commissioning and training of WPS operators. 

Local youth and 
village champions 

enthusiastically 
contribute to the 

civil construction and 
assembly. This is a 

sign of ownership and 
opportunity to build 

the ownership. 
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Step 1 – Technology Deployment 

4.1.1 Site Selection    

Activities:
1. Implementation partner initiates a dialogue with village 

volunteers and champions regarding requirement of land 
for constructing the WPS

2. Implementation Partner organises a community meeting 
to discuss criteria for site selection. Ideally, leading agency 
should call for this meeting. In a conflicting situation, if all 
parties agree, elected representatives can preside over/
guide this meeting. 

3. Implementation Partner presents water quality assess-
ment and demand assessment studies and proposes po-
tential locations suitable for construction of WPS. 

4. Implementation partner then proposes following criteria 
for site selection and/or expresses typical requirements 
from a WPS location: 

• Accessible for all sections of the community, both geo-
graphically and socially 

• At least 250 sq.ft. of area, reasonably flat and above the 
flood-line 

• Close to a perennial, community-owned, source of water 
with undesirable levels of contaminant concentrations 

• Close to an electricity pole 
• Is either owned by the community/Grampanchayat or 

the private owner is willing to give transfer his owner-
ship rights to the community/Grampanchayat on a long-
term lease. 

5. Gathering discusses potential locations in the light of these 
criteria and make a decision about which of those would 
be most suitable for setting up the WPS. 

6. If required, Implementation Partner encourages the gath-
ering to physically visit and inspect the locations in order to 
make a more informed decision. 

7. Gathering finalises one of the potential locations and pass-
es a resolution to formally transferring this particular piece 
of land for the purpose of constructing a WPS

8. Owner of the land completes legal formalities of transfer 
of the rights. If the Grampanchayat is an owner it can do so 
by simply issuing a no objection certificate (NOC). In case 
of a private ownership, the owner signs a long-term (99 
years) lease.

Prerequisites/Resources Required: 
1. Water quality assessment reports for all water sources are 

available 

2. A formal letter requesting a piece of land for WPS con-
struction has been issued to the Grampanchayat 

Time Required:
2 days 

Objectives:
1. To identify a location appropriate for installation of a WPS 

2. To acquire land on a long-term lease 

Output: 
1. A location suitable for construction of a community-based 

WPS

2. A legal lease agreement/resolution of Gramsabha and/or 
the owner of the land
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Dos and Don’ts:
1. Do not select a location that is not accessible to all sections 

of the community

2. Do not rely on an informal/oral agreement. Insist for legal 
agreement/resolution of land transfer to the WPS

3. Make sure that the selected location is adequate not only 
to construct the treatment plant but also for people to 
come together and collect water from. 

4. Make sure, pumping water from one of the perennial 
sources, preferably a public bore-well, is possible and af-
fordable. 

5. During the decision-making meeting, the community 
should feel free to adopt/change/modify the site section 
criteria and the process. However, at times, this may not 
prove very productive if the process is not moderated/
mentored. Therefore, Implementation Partner should fa-
cilitate the process in such a way that will not disregard 
community’s preferences and will not even let the discus-
sion divert from its objectives. 
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Activities:
1. To prepare a consolidated treatment scheme based on dif-

ferent input parameters such as source type, water quality, 
expected no. of consumers, demand, etc. 

2. Identify design outputs like equipment sizing, media re-
quirement, area requirement, civil/structural need, etc.  

3. Identify components that contribute to CAPEX as well as 
consumables and other components that contribute to 
OPEX. 

Prerequisites/Resources Required: 
1. Implementation Partner 

2. Technical Partner 

3. Availability of source and site including water quality report

Time Required:
10-14 days

Objectives:
1. To prepare a system design for the target community based 

water purification system

2. To outline the capex, opex, and workplan for the installa-
tion and operation of the WPS 

3. To align the stakeholders to the milestones, key activities, 
and resources required to deploy the WPS. 

Output: 
1. Project proposal comprising system design, CAPEX, OPEX etc 

2. Time scaled project implementation (Gantt chart)

Dos and Don’ts:
1. To prepare a consolidated treatment scheme based on dif-

ferent input parameters such as source type, water quality, 
expected no. of consumers, demand, etc. 

2. Reliable water quality report for the target source must 
be available prior to design. Any example/ nearby source 
quality is no good.

3. Basic inputs such as water demand, availability of land/
land type, power supply, etc. must be known prior to prep-
aration of system design and technical proposal.

4. Technical proposal should identify all components/activi-
ties that might impact system design and lead to delays in 
implementation. 

Step 1 – Technology Deployment  

4.1.2 Technical Proposal Submission
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Activities:
1. Identify the location of installation with actual measure-

ments, direction, accessibility etc.

2. Engage implementation partner to start activities with 
excavation, foundation building, as well as related civil & 
structural activities as required. 

3. Periodic supervision of site activities to ensure the same 
conforms to the drawing and design requirement. 

4. Carry out procurement and supply of different equipment, 
items, plumbing facilities, pumps, instruments and all nec-
essary items at sites following BOQ.

5. Carry out placement of equipment and assembly, plumb-
ing work, electrical wiring etc., once the room/building is 
ready

6. Review site progress periodically with respect to time and 
completeness conforming the design need. 

Prerequisites/Resources Required: 
1. Overall system design with treatment scheme/ diagram etc 

2. Relevant drawings with layout, civil/ structural drawings, 
equipment sizing, piping details and BOQ etc. 

Time Required:
4- 6 weeks depending upon site conditions, remoteness of 
location, weather etc.

Objectives:
1. Timely installation/ completion of project conforming to 

the design and technological need

Output: 
1. Installation of equipment and facilities 

Dos and Don’ts:
1. Prepare a project construction and installation schedule. 

Keep margin for predictable delays. Do ensure that all the 
stakeholders are present for the orientation and that they 
get appropriately introduced to each other and a commu-
nication channel (e.g. a What’s App Group) is created. with 
adequate buffer/slack time to accommodate anticipated 
delays. 

2. Coordinate among all related activities and check their in-
ter dependencies 

3. Periodically review and monitor the progress via coordi-
nation among all related activities, critical path / interde-
pendencies and sound project management.

Step 1 – Technology Deployment 

4.1.3 Construction, Assembly & Plumbing  
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Activities:
1. Carry out system integration and assembling with piping, 

electrical work and other related activities. 

2. Carry out hydraulic testing, check for leakage etc., and ad-
dress issues as necessary. 

3. Load media into columns sequentially following design 
needs.

4. Pass water through WPS following sequence of scheme.

5. Check necessary parameters including flow, pH, taste of 
water, etc. periodically. 

6. Carry out operational activities including backwash, condi-
tioning etc. until the system is stabilized. 

7. Employ caretaker for hands-on experience from beginning 
of system integration and trial run process which effective-
ly serves as a training program for the caretaker. 

8. Once system is stabilized, send a sample of treated water 
to laboratory for quality analysis and validation. 

9. Upon treated water quality report conformity to stand-
ards, provide safe water to consumers. 

Prerequisites/Resources Required: 
1. Design outputs with respect to type & quantity of media 

including other consumables and chemicals etc.   

2. Operation and maintenance manual specific to the type of 
WPS. 

Time Required:
2-3 weeks

Objectives:
1. System integration 

2. Bringing the WPS online

Output: 
1. Trained caretaker/operator ensuring smooth operation 

of WPS.

2. Provide safe-water from WPS to consumers. 

Dos and Don’ts:
1. Do ensure that all the steps and design prescriptions are 

followed during system integration.

2. Caretaker must be involved from the beginning of system 
integration and make sure to the person involved through 
the entire process of trial run. 

3. Caretaker should maintain a log of regular and periodic ac-
tivities.

Step 1 – Technology Deployment 

4.1.4 Trial, Commissioning & Training 
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Step 2 – Operations 

4.2.1 Water Dispensing through ATM 

Activities:
1. Users visit WPS during scheduled time period for collecting 

water 

2. Operator switches ON Water ATM 

3. Users first keep their water jar under the any of the Water 
ATM dispensing taps and presses the corresponding but-
ton for selecting a tap.

4. The user presses his/her Water ATM card against the ATM 
Machine. If required, operator assists.  

5. User specifies a tap to dispense the quantity of water he/
she wants to collect

6. ATM Machine dispenses water. Optional: User and opera-
tor visually verify whether the machine has dispensed wa-
ter in right quantity 

7. User collects filled water jar and exits water collection 
area, next user follows above steps 3-6

8. While users collect water, the ATM machine automati-
cally updates transaction data to the cloud-based server 
through periodic SMS. The information thus uploaded con-
sists of: user ID, amount of water requested, the quantity 
of water dispensed, balance entitlement, etc.

Prerequisites/Resources Required: 
1. Purified water storage tank filled with treated drinking water 

2. Functional ATM machine

3. Solar or Battery powered backup for ATM Machine.

4. Dispensing Taps

5. Resource to maintain cleanliness around taps/water col-
lection point

Time Required:
2-3 hours, two times per day 

Objectives:
1. To dispense quantity of water to users at a price as decided 

by the Water Committee or Entrepreneur. The set amount 
is then programmed into the Water ATM. 

2. To assist the water committee/ entrepreneur in providing 
a proper and systematic system for collection of money via 
water sales.

3. To maintain database of water distribution through period-
ic SMS sent through the inbuilt modem of the Water ATM.

Output: 
1. Users collect and transport safe drinking water in a 20-litre 

jar each 
• Transaction data is available in the cloud storage and can 

be accessed in real time

Dos and Don’ts:
1. Do ensure that the UV unit located just before the tap is 

functional 
• Do ensure that the Water ATM machine dispenses water 

in right quantity. 
• Do keep the Manual Entry Register ready. In case Water 

ATM stops working, the operator must record all trans-
action entries in his register.  

• Do encourage users not to reach WPS for collecting wa-
ter all at once. 

• Do encourage users to maintain cleanliness of jug while 
collecting water
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Step 2 – Operations 

4.2.2 Recharging Users’ Water ATM Balance 

Activities:
1. User comes to the operator with his Water ATM card and 

cash 

2. User requests operator to recharge his/her account bal-
ance by paying cash 

3. Operator collects cash

4. Operator tightly hold user’s Water ATM Card below his mo-
bile phone so that the device can read user’s data written 
on the magnetic stripe on his/her card 

5. Mobile devise will automatically read user’s data

6. Using custom made App provided by the service provider, 
operator enters the amount by which user’s account is to 
be recharged and then click ‘recharge’ button (Annexure 05)

7. System automatically credits User’s account balance and 
debits/ deducts equal amount from the Operator’s account 

8. System sends an SMS confirmation of the transaction to 
users’ registered mobile number 

9. User then collects his card and return

10. The operator keeps all such cash amounts paid by a num-
ber of users safe and electronically transfer money to Wa-
ter ATM service provider once a month to receive water 
credits. 

Prerequisites/Resources Required: 
1. Operator has duly recharged his account and has sufficient 

balance  

2. Operator’s mobile phone is adequately charged and is con-
nected to the internet 

Time Required:
Maximum 5 Minutes per user 

Objectives:
1. To recharge users’ Water ATM amount balance 

2. To monitor that the Water ATM cards are not being misused 

Output: 
1. Users’ accounts are credited with water entitlements as 

and when they want 

2. Water ATM Service Provider receives service charge at a 
regular interval (once month) 

Dos and Don’ts:
1. Do ensure that operator’s account has adequate balance, 

especially at the beginning of the month when most users 
want to recharge their accounts 

2. Do ensure that users’ don’t get balance more than their 
monthly entitlement

3. Do ensure that those who need more water won’t occupy 
and misuse others’ card
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Phase 5: Community Ownership

The guidelines for initial activities of PDS digitisation viz orientation of key stakeholders and 
empanelment of technology partners are elaborated in this section. 

Even a lady who has 
never been to school 

can operate the Water 
ATM, what all she 

needs is to consider 
that this is her own 

system and it is for the 
benefit of her family 

and community. 
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Activities:
1. Estimate assets costs. Assets Cost is the amount to be 

spent on creating assets such as land holding, building con-
struction, equipment etc. Consider following assets costs 
at a starting point: 
• a. Land
• b. Machinery 
• c. Building
• d. Infrastructure (electricity installation, plumbing etc) 

2. Estimate running cost such as cost of consumables, rents 
etc. Consider following items as a starting point and think 
of as many cost items as possible: 
• Caretaker’s salary 
• Electricity bills
• Cot of water jars to be distributed among the users 
• Cost of /media replacement 
• Water testing charges 
• Depreciation (usually, 10%) 
• Building repairing 
• Rent/Building security deposit
• Insurance of plant machinery 
• Cost of Annual Maintenance Contract 
• Cost of awareness campaigning 

• Interest on loan (if any) 

3. Estimate sales projections. It can be calculated as number 
of units sold per year multiplied by unit cost. The sales po-
tential in terms of number of families buying water from 
WPS and their daily requirement should be calculated on 
the basis of household survey data. Usually 3.5 to 5 liters 
of water is required per person per day for drinking and 
cooking purpose.  

4. Prepare five year projections considering 10% decrease in 
Assets Cost and 10% increase in Running Costs every year. 
Consider 2% increase in sales target while estimating rev-
enue. 

5. Plot Assets Costs, Running Costs, and Revenue against a 
timeline of five years. 

6. Observe the point of intersection of the Revenue and As-
sets Costs. This is the Breakeven point. This means that the 
WPS will be profitable from here onwards.    

7. Plot the graph of Revenue and Running Costs against the 
five-year timeline. The difference between the two shows 
profits. 

8. Try different simulations for varying water prices and iden-
tify a price point that leads to a break even point at the 
earliest possible time. 

Prerequisites/Resources Required: 
1. Household survey data  

2. Market prices of various materials and services to be used 
at WPS

Time Required:
1 or 2 days  

Objectives:
1. To estimate various costs and revenue streams 

2. To estimate a break even point and do a cost-benefit analysis 

3. To set a price point for dispensing water 

Output: 
1. A price point at which treated water should be sold in or-

der to achieve financial sustainability 

2. Detailed cost estimates and revenue projections 

3. Clarity about the assumptions and their implications for 
financial sustainability 

Dos and Don’ts:
1. Do ensure that all the stakeholders are present for the ori-

entation and that they get 

Step 1 – Capacity Building for O&M  

5.1.1 Setting a Price Point
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Activities:
1. Circulate WPS O&M agreement to all stakeholders

2. Open the discussion for questions and doubts of the stake-
holders. O & M contract between the community ICBO and 
Technology Partner is most critical for the sustainability of 
the WPS. Therefore, the implementation partner and lead-
ing agency must ensure that all voices are heard and those 
are captured in O&M agreement by adding appropriate 
clauses.

3. Resolve open items and ensure mutual agreement to all 
terms and conditions before singing agreement. 

Prerequisites/Resources Required: 
1. Draft O&M agreement

2. List of all the stakeholders of WPS and their contact details 

Time Required:
7 days

Objectives:
1. To identify and initiate a dialogue with key stakeholders in 

ensuring long-term sustainability of system. 

2. To have the Stakeholders understand the O&M clauses and 
take their input or consent.

Output: 
1. Stakeholders understand WPS technology, expectations, 

as well as proper protocols for ensuring proper after-sales 
servicing.  

Dos and Don’ts:
1. Do ensure that all stakeholders are present and have close-

ly reviewed all terms and conditions of the agreement. 

2. Do not keep ambiguity about roles, responsibilities, and 
activities to be undertaken by the stakeholders in the O&M 
agreement 

3. Do ensure that following aspects are covered in the O&M 
Contract: 
• Clearly defined nature of relationship between technol-

ogy partner and CBO and/or community. It is advised to 
have a Franchisor-Franchisee relationship. 

• Tenure of the contract (Initially it should be 3 years, then 
to be renewed annually) 

• Periodic water quality testing by an agency independent 
of technology provider. (at least once in 3 months)  

• Regeneration of the media
• The cost of transportation of media if it is to be regener-

ated at Technology Provider’s workshop  
• Cost of media loss due to aging
• Delay in responding to service request submitted by the 

CBO/community
• Warranty for components used 
• Warranty for the Water ATM 
• Services charges and payment formalities 
• Cost of repair and/or maintenance 
• Cost of chemicals 
• Cost of Software Servicing (bug fixing and maintenance) 
• Modifications to the treatment process and/or compo-

nents used
• Access to business premises/WPS site 
• Caretaking and routine maintenance 
• Training of newly appointed/replaced caretakers
• Intellectual property rights 
• Confidentiality 
• Termination of the contract 
• Conflict resolution  

Step 1 – Capacity Building for O&M  

5.1.2 Signing an O&M Contract 
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Activities:
1. When the Plant operator sees a problem in the plant re-

garding water quality, water dispensing, plant operations, 
which is irresolvable by the operator, the operator shall 
open the Drinkwell App to log a service request and call 
the customer care.

2. After the service request reaches the Drinkwell team, with-
in 24 hours Drinkwell team will call the operator to better 
understand the issue.

3. Based on the understanding Drinkwell will dispatch a service 
engineer who will visit site and assist with resolution.

4. After resolving the issue ,the Drinkwell Service Engineers 
will submit a service report duly acknowledged by the 
Plant Operator or Water Committee.

Prerequisites/Resources Required: 
1. The Plant operator should know the Drinkwell customer 

care number.

2. The Drinkwell Service request app is installed in the opera-
tor’s smartphone. 

3. The Drinkwell team have to acknowledge the service re-
quest to take action.

Time Required:
Maximum 5 minutes

Objectives:
1. To solve issues during operation of WPS

2. To Log a service request through an online form or by call.

3. To redress a Service request coming from the Plant operator.

Output: 
1. Smooth running of WPS

Dos and Don’ts:
1. Do ensure that all caretaker is properly trained in how to 

use the app by providing demos and ensuring comfort with 
the app during caretaker selection.  
• Do ensure that the caretaker is comfortable in upload-

ing photos and videos via mobile phone to ease trouble-
shooting process. 

Step 2 – Handing Over to the Community  

5.2.1 Logging Service Requests 
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Challenges & Learnings from 
Borigaon Kothora Pilot Project 

Accurate inlet water quality data over a period is important for proper designing and function-
ing of an appropriate technology for the WPS. Although state and central government agencies 
have collected some data from the districts with a high level of contaminations (e.g. arsenic), it 
is available only for a few sources called - ‘observation wells’, which might not have covered the 
potential sources being considered for sourcing WPS. In addition, the available data is seldom 
available and/or accessible to the communities.        

The concentration of contaminants like arsenic in water is a characteristic of a specific aquifer 
related to its geological structure, often varies with time/ seasons and is influenced by other 
parameters like precipitation, recharge, and withdrawal. It is observed to vary from year-to-
year, season-to-season and even from one location to the other in the same village. Therefore, 
it is less useful to have one-time water quality data. Availability of water quality for all potential 
sources over a longer period is helpful for designing an appropriate WPS.

Although portable kits for field level water quality testing are available, these can provide only 
indicative measures of contamination. For accurate results, which often serves as prerequisites 
for selection and designing of locally appropriate technology, water samples must be collected 
and transported to the QCI accredited laboratories. The IT part of cloud-based, real-time, qual-
ity monitoring is well developed; however, the ‘sensor’ part is still evolving.

Problem Assessment Related

Awareness Related

Water testing results vary greatly from lab-to-lab. Indian Bureau of Standards and QCI have 
described standards and procedures for water quality, however, in practice, results are found to 
vary beyond the acceptable range of variations. 

1. Water Quality 
Data may not be 
available and/or 
accessible  

2. Concentration of 
contaminants varies 
greatly

3. Result of Field 
Test kit is only 
indicative

4. Water quality 
assessment reports 
vary from lab-to-lab

Annexure 1
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The health hazards related to contamination of different species (e.g. arsenic, fluoride etc) are 
theoretically known for quite some time. However, the population affected by such hazards is 
yet to be formally researched and established. Drinking water contamination is only recently 
acknowledged as a public health issue. Serious health impairments because of prolonged expo-
sure are seldom reported. This lack of evidence has constrained water contamination related 
health issues being an emergency. 

In most parts of the country, the rural and tribal communities often use untreated water that 
may not be safe for drinking purpose. However, most of them are unaware of the consequences 
of drinking unsafe water. The public health departments to focus mainly on waterborne dis-
eases caused by biological contamination. Exposure to species like arsenic starts showing its 
symptoms only after a prolonged period, therefore, rural populations often fail to associate 
those with consumption of water. Lack of awareness leads to low interest. 

Compared to urban areas, rural villages lack systems of governance, which makes it difficult 
to roll out community-level interventions. Construction of a WPS involves several activities 
such as obtaining water quality reports from government sources, accessing the source of 
water that can perennially serve community’s water requirement for a sufficiently long period 
of time, acquisition of land where the WPS can be commissioned etc. These activities often 
require coordination among several departments/functionaries of the local self-governance 
institutions. A lack of these institutions and/or their unavailability induces several delays, if not 
hurdles, in making right decisions.

Technological

Mitigation of different species of contaminants is challenging. Fate and transport of different 
contaminants vary with local groundwater conditions (e.g. contaminant concentration, pH, 
TDS, the presence of other background and competing species, red-ox potential, flow kinetics 
etc). Different chemical, physicochemical, membrane-based technologies are available to deal 
with such contaminants. Each of these processes has relative merits and demerits. Selection 
of a particular technology based on specific needs is important. The primary selection criteria 
would be ease of operation and maintenance, availability of consumables, spares and replace-
ments; economic self-sufficiency, long-term sustainability and environmental safety. Therefore, 
identifying and designing a technology that would be appropriate for local conditions is a chal-
lenge.    

6. Low level of 
awareness among 
communities

7. Lack of govern-
ance mechanisms 
creates hurdles   

8. Difficulties in 
identifying and 
designing locally 
appropriate 
technologies  

5. Lack of evidence 
for health hazards
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In rural areas, electricity supply is generally available for 15-18 hours during September to Janu-
ary. However, it is erratic during February to May due to power shortage and during June to 
August due to storms and rains. Unreliable electricity reduces number of hours for which the 
plant can operate. In addition, the operator, who is often hired for a part time job, needs to be 
available round the day as exact time of electricity supply is often difficult to predict.   

The Borigaon Kothora WPS had, for some period, a complaint about its water delivery. While 
the unit is designed to deliver 6,000 liters in a period of 6-8 hours of time, it used to take 10-12 
hours for the same. This could happen because of several reasons: (1) surface water pump lo-
cated at the tube well fails to pump water especially during summer when water resides below 
the average level, (2) the overhead tank is not completely filled due to power cuts or issues with 
pumping, (3) lower water levels in the overhead tanks reduces the head difference and results 
in a reduced flow at rate at the inlet. 

Water ATM, at times, may deliver less liters of water than what WPS users are entitled for due to 
solenoid valve/flow sensor issues. Because this technology is under evolution, the instrumenta-
tion and its interface with cloud-based systems may occasionally behave in an undesirable man-
ner requiring spare parts to be available onsite to minimize disruption. Lack of available spare 
parts creates issues especially because the operator is not supposed to deliver water in manual 
mode as it may potentially create room for unethical practices. 

Since mitigation technologies are not yet fully commercialized, certain component parts are 
often custom ordered and not widely available in the markets, especially in rural areas. 

Sustainability Related

Community members may report water quality issues (such as sedimentation etc) appearing in 
the water collection jar. This could be because of two reasons: (1) treated water quality is not up 
to the mark and requires immediate attention from the technology provider; and (2) the water 
becomes contaminated during transportation, storage and/or use at users’ end. The second 
possibility can be attributed to poor hygienic practices among the users.

Operations and Maintenance Related
9. Erratic supply of 
electricity limits 
operations

10. Drop in water 
purification rate

11. Water ATM may 
deliver less than 
the entitlement

12. Spares are not 
available locally

13. Community may 
not be able to main-
tain the quality of 
water
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For a small rural village, the capital investment of around Rs. 9-10 lakh is a significantly large 
amount. Additionally, they are required to pay price for the purchase of treated water. The high 
capital requirement can possibly discourage people from considering installing their own WPS. 

People often prefer water treated in a reverse osmosis (RO) plant to any other technology. Usu-
ally, packaged drinking water comes through stages of RO treatment that often creates the 
perception of good water to common people. Though demerits of RO system of treatment i.e. 
higher energy consumption, higher water wastage (low recovery) etc are not commonly looked 
into. Having an RO plant in the vicinity is a big competition for other technologies. Capital Cost 
of RO system is also declining.

Users of Borigaon Kothora were given purified water free of cost for the first three months. Later, 
when they were asked to pay for water, some of them dropped out. Others started complaining 
about the cost of water. A few others started buying relatively low-cost water from the RO plant 
located in a neighbouring village. Therefore, some of them are a bit reluctant towards paying 
fees for the drinking water. Rural populous in India has a low monthly income, it enjoys most of 
the development services either free of cost or at costs highly subsidised by the government. 
Financial incentives designed to promote programs have often proved to be counterproductive.   

Setting up a WPS requires several capabilities. Most important among those is the leadership. 
In case of Borigaon Kothora WPS, Tata Trusts has played a pivotal role in terms of conceptualis-
ing this model, identifying a technology provider as well as a community-based organisation to 
perform several functions. The operational model is adequately developed over the last one 
and a half year. However, the efficacy of operations and sustainability of the system, especially 
in the absence of Tata Trusts, will require collaborative efforts from the community, the CBO and 
technology provider. 

Several studies indicate that community ownership is critical for successful implementation, use 
and sustainability of water purification systems - whether household level or community-based. 
Creating community ownership and a collaboration among the stakeholders within a short pe-
riod of one and a half year is a challenge that requires a thoughtful attention.  

14. High capital 
requirements down-
scale communities’ 
willingness

15. Competition 
from the RO Plants  

16. Promotional 
incentives reduce 
community’s will-
ingness to pay 

17. Dependence on 
external support 
agencies

18. Building commu-
nity ownership  



1. A water quality monitoring system must be deployed locally 
well before initiating installation of a WPS. This will help moni-
tor different source water quality data for at least a year and 
then design a technology in a more informed manner rather 
based on broad estimates. 

2. Contaminant concentrations can be addressed by properly de-
signing the treatment system keeping the adequate margin to 
take care of inlet water quality variations to ensure delivery of 
safe water. 

3. In order to build confidence on laboratory results and eliminate 
variations in results of water quality from different laboratories 
the following is recommended: Employ more than two or three 
laboratories to collect and test water quality samples from the 
same sources simultaneously and compare their results. Fi-
nally, two laboratories, which have given most consistent and 
similar results, can be trusted for continuous water quality as-
sessment. A detailed criterion for selection of laboratories is 
given separately. 

4. Organize health camps to help community members identify 
symptoms of the species responsible for the contamination and 
associate those with their drinking water-related practices. 

5. Community meetings, health camps, and street-plays have 
proved to be the most effective ways of spreading awareness 
in the neighborhood. A wider dissemination of news of can-
cer cases in the adjacent villages and MLAs/ or other equiva-
lent representative’s response to it has equally contributed in 
spreading the awareness. 

6. Electrifying WPS using solar PV is a good idea for the locations 
where electricity has not reached and sufficient sunshine is 
available. However, it is not required in the areas well connect-
ed to the grids. Making WPS solar-enabled only adds one more 
layer to the complexity and add the burden of operating and 
maintaining one more technology (the solar panel).  

7. The issue of low water delivery rate can be addressed in a cou-
ple of ways - (1) by increasing the tank size as suggested by the 
technology provider or by ensuring regular inflows to the tank. 
The later will require a continuous power supply like solar and 
a level sensor. (2) By adding one overhead tank between feed 
water pump and overhead storage.  

8. The UV System should be placed just before the point of use, 
instead of between the last treatment column and the storage 
tank. A UV System requires additional power back up to deliver 
water during the period of no-electricity. 

9. It was found that although almost all of the households in Bo-
rigaon-Kothora use arsenic free water for drinking; only 60-70% 
of them use it for both drinking and cooking. Remaining 30-40% 
use sand filters to filter water from their own ponds (pukhari) 
and/or tube-wells. The water users must be informed in the be-
ginning that contaminants such as arsenic cannot be removed 
by traditional methods like sand filtration and boiling. 

10. Insisting people to use purified water for both, drinking as well 
as cooking might increase water requirement. For some fami-
lies, who have the large family size or have health emergencies, 
20 liter may not be sufficient.

11. Some households find it difficult to transport water from WPS. 
They see value in a Home Delivery system and are ready to pay 
for it. Home delivery of drinking water can be a good value ad-
dition to the existing model of WPS. The idea has potential to 
increase acceptability and generate some employment for the 
village youth.

12. Villagers trust the WPS as it purifies water in front of them.
13. Operations and maintenance skills have been transferred, two 

volunteers are trained. 
14. Kids from the village are excited about WPS, their Panighar or 

the House of Water.
15. The operations, roles, and responsibilities of various stakehold-

ers should be clearly stated. The entire operations can be cat-
egorized into four broad categories: 
• Production - Continuous purification process instead of 

batch production  
• Distribution - ATM, Home delivery 
• Exchange - Price point, entitlement, debit card recharge, 

cash collection etc 
• Consumption – quality monitoring, health, taste, availabil-

ity, affordability etc  

Borigaon Kothora WPS : Learnings
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Technology Options
EMRION - Electromagnetic Resonance 
and Ion Trap System
Nano Technology water treatment for Fluoride, Arsenic and 
Heavy metal reduction with zero liquid discharge and double 
disinfection system (Pulsed UV and ozone)

Status : Commercialised and Implemented

Organisation : Eesavyasa Technologies Pvt. Ltd. 

Website : www.eesavyasa.com

Prime inventor : Late Dr. S. Feroz Ahmed (Founder)

Contact Details : D. P. Chakravarthy 
  (chakravarthy@eesavyasa.com, 9397819199) 
  B. Ravisankar 
  (ravi.sankar@eesavyasa.com, 9866406325)

Community Scale IITB Arsenic Filter

IITB Arsenic filter can meet international drinking water stand-
ard for arsenic (Less than 10 ppb). Filter uses zerovalent iron 
(ZVI) to co-oxidise and co-precipitate arsenic. The filter supplies 
drinking water to 200-300 families at flow rate of 1m3/h.

Status : Commercialised and Implemented

Organisation : Indian Institute of Technology Bombay,    
  Mumbai

Website : www.cese.iitb.ac.in

Prime inventor : Sanjeev Chaudhari

Contact Details : Sanjeev Chaudhari, sanjeev@iitb.ac.in,   
  9833957855

HAIX: Hybrid Anion Exchange Media
Technology based on Fe/Zr nanoparticles for removal of Arsenic 
& fluoride from groundwater. HAIX is a robust, reusable high 
capacity adsorbent for arsenic, fluoride, and uranium. The 
hybrid nature of HAIX means it synergizes the high durability 
and chemical properties of polymeric ion exchange materials 
with the high capacity of metal oxide nanoparticles for trace 
contaminants.

Status : Commercialised and implemented

Organisation : Drinkwell (WIST Water Solutions Pvt. Ltd.)

Website : www.drinkwellsystems.com

Prime inventor : Dr. Arup K. SenGupta

Contact Details : Sudip Sarkar, sudip@drinkwellsystems.com,  
  8963531991

CSIR-NEERI Electrolytic De-fluoridation (EDF)’ 
OXIMAX Systems

Electrolytic De-fluoridation process is a water purification 
system suitable for fluoride affected area with water contain-
ing excess fluoride. The process is effective to remove excess 
fluoride and also bring down the bacterial load of raw water. It 
is Suitable for treatment of raw water with fluoride concentra-
tion up to 10 mg/L.

Status : Commercialised and implemented

Organisation : HES Water Engineers (India) Pvt. Ltd.

Website : www.hesweindia.com

Prime inventor : Information to be sought 

Contact Details : 91 7104 265370/71, 
  waterengineersindia@gmail.com

1

3

2

4

Annexure 2
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Iron Removal by using Iron Specific Resin 
(INDION ISR)

Ion Exchange (India) Limited has developed INDION ISR (Iron 
Specific Resin), a catalytic media which effectively removes 
dissolved iron from groundwater. INDION ISR is based on ion 
exchange resin technology and has manganese dioxide as a 
catalytic moiety which promotes iron oxidation.

Status : Commercialised and Implemented

Organisation : ION Exchange (India) Ltd. 

Website : www.ionindia.com

Prime inventor : Information to be sought

Contact Details : (91) 22 3989 0909 / 3047 2042, 
  ieil@ionexchange.co.in
  

Capacitive Deionization Technology (CDI) 
using carbon aerogel
The breakthrough and innovation in CDI is in the use of carbon 
aerogel materials as electrodes. Almost all the elements in the 
periodic table can be removed using CDI with carbon aerogel 
electrodes. CDI with carbon aerogel material has shown massive 
improvement over RO technologies for brackish water (less than 
10,000 ppm dissolved solids) desalination. For low impurity lev-
els in feed water, CDI can be the power technology of the future.

Status : Information to be sought 

Organisation : Aquas Technology

Website : www.eesavyasa.com

Prime inventor : Information to be sought 

Contact Details : Corp 301, Runwal Commercial Centre,BS 
Devshi Marg, Govandi East, Chembur Mumbai 400 088

OXIMAX DRDO Arsenic Removal System

In this simple pump-and treat adsorption system, the contami-
nated water passes through a robust 3-stage filtration. The 
media coatings are developed by DRDO

Status : Implemented

Organisation : HES Water Engineers (India) Pvt. Ltd.

Website : www.hesweindia.com

Prime inventor : Information to be sought 

Contact Details : 91 7104 265370/71, 
  waterengineersindia@gmail.com

Electrostatic Deionization (ESD) Technology

ESD desalination technology is for removal of dissolved ions 
from water. This system consists of two carbon electrodes that 
are oppositely charged when a potential difference is applied 
across. The units are operated in two process steps 1- Purifica-
tion 2-Regeneration.

Status : Information to be sought 

Organisation : Fontus Water Pvt. Ltd.

Website : www.eesavyasa.com

Prime inventor : Late Dr. S. Feroz Ahmed (Founder)

Contact Details : A1/152, Neb Sarai, IGNOU Road, 
  New Delhi-110068

5

7

6

8
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Ion Exchange Fluoride removal system

In case of Ion Exchange fluoride removal system, raw water is into the fluoride removal unit. The 
unit houses fluoride selective ion exchange resin, which removes the fluoride present in the water. 
The fluoride is retained on the resin till all the sites are exhausted. After this, the system needs 
to be regenerated with 5% non-ferric polyaluminium chloride solution or hydrated aluminum 
chloride. After regeneration, the unit is rinsed with raw water. The unit again becomes ready for 
the next cycle.

Source : http://www.ionindia.com/productServices/Drinking_waterTreatment.asp

Ion Exchange Arsenic removal system

Arsenic removal system consists of a cylindrical vessel with two media in series. Iron removal unit 
consists of Indion ISR (Ion specific resin). Arsenic removal unit consists of arsenic-selective media. 
Water is passed through the upper iron removal unit. The iron removal media (Indion ISR) oxidizes 
dissolved iron into a precipitate form and filters it to give iron below 0.3 ppm at the outlet. The 
media also oxidizes arsenic III to V which can be easily adsorbed by arsenic removal media. The 
filtered water is then passed through the arsenic-selective media for complete removal of arsenic. 
Media is replaced after exhaustion. Treated water from the unit has arsenic concentration within 
acceptable limit as per IS 10500

Source : http://www.ionindia.com/productServices/Drinking_waterTreatment.asp

OXIMAX  Iron removal system

Oximax iron removal system is a granular catalytic boosting oxidation process in aqueous solutions 
(Water)-It is not a coated media. The active comments are permanently fused to the surface and 
are not subject to depletion through abrasion during the services and backwash portion of service 
run. The media acts as an oxidation catalyst in the true meaning of the world and facilitates or 
enhances oxidation. The process used by the media to remove the iron and manganese is classic 
oxidation –preparation –filtration.

Source : http://www.ionindia.com/productServices/Drinking_waterTreatment.asp

9
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Source: Dr. Mashelkar Committee Report (Water)
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Sr No Stakeholder Area of 
Involvement 

Roles & Responsibilities

1 Leading agency Initiation & 
Strategizing

1. Identifies location
2. Identifies technology providers and a CBO 
3. Develops an implementation plan
4. Develops a revenue model  
5. Devises rollout strategy
6. Ensures that the WPS is duly handed over to the community and receives continuous   
     support at least until the first cycle of media replacement and regeneration is done   

2 Technology 
Provider 

Technology De-
sign & Deploy-
ment 

1. Identifies location 
2. Reviews water quality data 
3. Designs locally appropriate technology 
4. Prepares a detailed implementation plan including schematics, drawings & estimates 
5. Identifies vendors, procures material and supervises construction & installation 
6. Commissions the WPS and train operators to operate & maintain 
7. Provides on demand support 

3 Water ATM Ser-
vice Provider

Installation & 
Maintenance 
of Water ATM 
Mechanism 

1. Installs debit card swapping mechanism 
2. Trains operator to use ATM and suggests actions to be taken if it is not functioning 
3. Provides easy balance recharge methods 
4. Ensures that desired quantities of water are always delivered when required 
5. Provides water distribution data

4 Community-
Based 
Organisation

Community 
Mobilisation

1. Designs and facilitates locally appropriate awareness campaign  
2. Conducts demand assessment study 
3. Assists technology providers in collecting water quality data 
4. Mobilizes community action in water quality assessment, site selection, technology   
     selection from the recommendations given by the technology providers and 
     selection of the operators 
5. Facilitates land lease agreements and approvals for accessing sources of water 
6. Oversees operations and maintenance activities and bridge between the community-
     operator and technology providers as and when required 
7. Seeks support from various government and nongovernment agencies to ensure 
     data collection, approvals, inter-departmental coordination

5 Gram Panchayat Governance of 
the WPS

1. Formally collaborates with leading agencies, technology providers, and the CBO 
2. Organizes a community orientation meeting in the presence of all stakeholders
3. Assists stakeholders in conducting water quality assessments and demand studies 
4. Provides land for setting up the WPS and allows access to water sources
5. Provides logistical support during awareness camps and WPS installation 
6. Monitors WPS performance and provides feedback from time to time 

Stakeholder’s Roles & Responsibilities 
Annexure 3
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Sr No Stakeholder Area of 
Involvement 

Roles & Responsibilities

6 Elected Repre-
sentatives

Coordination 
with government 
departments

1. Spread awareness about water contamination issues and WPS through the public 
    programs 
2. Instruct concerned government departments to provide necessary support 
3. If required, facilitates community level decision-making processes such as allocation 
    of land in an undisputable manner

7 WPS Operator Operations & 
Routine Mainte-
nance

1. Regularly pumps water from the source 
2. Operates WPS
3. Backwashes varies columns of the purification unit as prescribed by the technology 
    provider
4. Reconditions media at a frequency recommended by the technology provider
5. Distributes water through water ATM as decided by the community & other stake
    holders 
6. Recharges users monthly account balance 
7. Attends WPS related community meetings

8 State Public 
Health Depart-
ment 

Water Quality 
Assessment & 
Scale-up 

1. Provides water quality data for observation wells 
2. Conducts quality assessment of potential sources
3. Produces and disseminates mass awareness materials such as posters, brochures, 
    news adverts 
4. Organizes health check-up camps 

9 State Public 
Works Depart-
ment 

Integration with 
existing water 
supply schemes 

1. Provides necessary technical, administrative and logistic support when community 
    decides to integrate WPS with existing piped water supply scheme in the village

10 Water Quality 
Testing Labora-
tories

Water Quality 
Assessment 

1. Collect water samples from all potential sources and perform quality assessment 
    tests 
2. Provide water quality reports specifying laboratory methods, techniques used for 
    testing and their limitations, if any 

11 Village Com-
munity

Adoption & 
Monitoring

1. Attends health camps and takes active part in demand assessment studies, water 
    quality assessments, site selection, technology selection and selection of the operator 
2. Monitors performance of the WPS and report to operator and/or CBO issues they  
    face, if any 
3. Adopts hygienic water transportation and storage practices so that water collected 
    from WPS won’t contaminate before use 
4. Pays their O&M contribution regularly
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Life of media w.r.t Levels of Contamination 
Annexure 4

Media Criteria
& other details

Inlet water Arsenic

Approximate 
media quan-

tity (HIX-2 
Nano100)

Preferred 
Column size 
(dia x height 

in Inch)#

Expected me-
dia life before 
regeneration 
(Minimum) 

Months

Cut-off limit of “As” level in treated wa-
ter to mark for regeneration (ppb)*

Attrition & other 
media losses 

due to process 
handing & regen-
eration for each 

cycle

< 50 ppb 60 – 68 L 13 x 60 10 + > 20 for 2 consecutive tests- Regn. due 6 - 7 L

> 50 – 100 ppb 75 – 83 L 14 x 65 12 + > 20 for 2 consecutive tests- Regn. due 7 – 8 L

> 100 – 150 ppb 93 – 100 L 15 x 65 12 + > 25 for 2 consecutive tests- Regn. due 8 – 10 L

> 150 – 200 ppb 105 – 112 L 16 x 65 12 + > 25 for 2 consecutive tests- Regn. due 8 – 10 L

> 200 – 300 ppb 120 – 135 L 16 x 65 14 + > 25 for 2 consecutive tests- Regn. due 10 – 11 L

> 300 – 400 ppb 143 – 158 L 18 x 65 14 + >30 for 2 consecutive tests- Regn. due 10 – 12 L

> 400 – 500 ppb 165 – 180 L 18 x 65 14 + > 30 for 2 consecutive tests- Regn. due 12 – 14 L

Table 06: Contamination (Inlet water arsenic) level vs. media (HIX-2 Nano100) quantity for community 
based arsenic removal plant (5000-6000 LPCD Capacity) of Drinkwell’s Technology 

NOTES:
1. Besides contaminant concentration, media uptake capacity is influenced by type & species of contaminant, presence of other 

background species, operation pH, presence of interfering species, water production, kinetic aspects of media and the sys-
tem, contaminant separation chemistry, physical structure and properties of media, operational practices etc. 

2. From design perspective no straight correlation should be drawn between the target contaminant (arsenic concentration) 
and media quantity and it is recommended to be estimated afresh based on specific input parameters for each system. For 
“As” concentration beyond 500 ppb a system design based on the specific input conditions is recommended

3. Source water is recommended to be analyzed at least for 3 times over a period of time to have idea about the level of con-
taminant

4. HIX-2 media is suitable for regeneration of 5 cycles approximately. In each cycle on handling, processing and attrition losses 
of media about 7-10% are encountered. Compensation/ replenishment is suggested.

* As per IS-10500, recommended level of Arsenic in drinking water: Acceptable limit <10 ppb and Permissible limit <50 ppb
# Column size should be designed with due consideration on important parameters like flow rate, media depth, media chemistry & kinetics and free board etc 
as needed. The above figures are for reference only 
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Water ATM App Interface 
Annexure 5
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