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Prime Minister

MESSAGE

One of the five elements of nature, water is among the most essential
pre-requisites for life. From households to fields and industry, water is
one of the most crucial aspects of life and economy for societies and
nations of the 21¥ century. Water security is one of the key concerns of
the future.

Clean drinking water, improved sanitation and hygiene lead to better
public health, especially of children and women, who are more
vulnerable to water-borne diseases. We have been striving relentlessly to
provide potable tap water supply to every home and to increase
awareness on public health.

Our vision of building a New India and achieving Atmanirbharta can
only be realised through peoples’ participation at the grassroots level.
It is the collective resolve of more than 130 crore people that India is
today forging ahead on the path of growth and prosperity at an
unimaginable pace.

In an effort to enhance peoples’ participation, Jal Jeevan Mission (JIM) is
being implemented in partnership with States. Drinking water is a basic
need and it is envisioned that JJM will enable every household and public
institution in our villages to have provision of assured tap water supply in
adequate quantity and of prescribed quality on regular and
long-term basis.

A critical element of this Mission is to ensure quality of water at all
times. Water quality monitoring and surveillance, including regular
testing of water quality and taking remedial action are among the key
components of JJM. The Water Quality Monitoring Information System
(WQMIS) has been put in public domain, as a one-stop information
portal, with all water quality information, testing data, grievance
redressal mechanism, etc. Leveraging innovative technology, a portable
water testing device is being developed to make water testing easy.
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Various initiatives have been taken to build public accountability and
governance. At the village level, 5 women are trained, viz. ASHA
worker, anganwadi worker, teacher, Pani Samiti/ Village Water &
Sanitation Committee (VWSC) members, etc. on testing the quality of
water, using Field Test Kits (FTKs) to empower our villages. A VWSC/
Pani Samiti with 50% women members has been constituted in every
village.

In an effort to underline the importance of regular water quality testing,
water quality monitoring & surveillance framework has been prepared
with inputs from field and experts. This framework provides the strategy
for all stakeholders to ensure potable tap water supply to every home and
all schools, anganwadi centres, ashramshalas, health centres, community
centres, wellness centres, GP buildings, etc. Such measures will go a long
way in ensuring potability of tap water.

I am sure this framework will be very useful in strengthening water
quality monitoring of tap water supply and empowering community in
testing quality of water, maintaining surveillance, reducing risk of
water-borme diseases. These steps will contribute towards improving

public health.
2.

Best wishes for all success of the endeavour.
(Narendra Modi)

New Delhi

i 09, 91 Haq 1943
1* October, 2021
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Minister for Jal Shakti
Government of India
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Gajendra Singh Shekhawat

Foreword

lal Jeevan Mission accords highest priority to potability of the drinking water. Access to clean
drinking water is one of the key determinants of public health, which can prevent many water-
borne diseases. Over the years, the drinking water quality issues have emerged as a major
challenge in the rural areas. With 85% of the rural water supply dependent on groundwater,
geogenic contaminants like the Arsenic, Fluoride, Iron, heavy metals, etc, are posing serious
health issues. Increased surface water pollution, primarily due to untreated sewage may also
cause bacteriological contamination.

Addressing the water quality, has to become a shared responsibility with Government, private
sector and eommunity joining hands together. To create an enabling environment, the National
Jal Jeevan Mission, Ministry of Jal Shakti, Government of India has come out with a
comprehensive document in the form of a framework for drinking water quality monitoring and
surveillance, This framework advocates creation of an independent drinking water quality
monitoring and surveillance mechanism in all States/ UTs, that would take advantage of the new
Water Quality Management Information System (WQMIS), designed in the line of CoVid-19
tracking system, that would analyse data, track the vulnerable areas and alert the concerned
authorities to take remedial action. The existing financial assistance to States is retained under
the new framework.

This hybrid document lays down the road-map for the new generation water quality monitoring by
harnessing the private sector efficiency for public good by encouraging Public Private and Public-
Public partnership for infrastructure sharing. It also includes the protocol for operation of existing
water quality labs at different levels in States. The National Jal Jeevan Mission has already asked
States/ UTs to allow the testing of water samples of general public in the Government labs at &
nominal rate, The framework would further strengthen this aspect.

| sincerely believe this document would be useful to States/ UTs to meet the mandate to deliver
potable water of adequate quantity, prescribed quality on a regular and long-term basis to allrural
homes. Moreover, it will help local communities to keep survelllance on drinking watersources
and water supplied thus improving the overall public health of people especially children.
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Shri Prahlad Singh Patel
Minister of State for Jal Shakti
2™ October,
MNew Delhi

Message

The Hon'ble Prime Minister has time and again emphasized the importance of water security for
holistic development of the nation aided by the community participation. Providing safe water is a
basic requirement to ensurebetter public health. Towards this, the National Jal Jeevan Mission has
now brought out a framework document for water quality monitoring and surveillance whichinter
alia includes protocol for water testing laboratories, testing, sanitary survey, surveillance, remedial
action, etc.

A number of new initiatives have been suggested like transparent water quality testing and
monitoring mechanism, leveraging the strengths of public and private sectors for expanding the
water quality testing lab infrastructure, surveillance by community at Gram Panchayat and
community level and comprehensive Water Quality Monitoring Information System (WQMIS) that
would seamlessly integrate all stakeholders and act as a nodal system for continuously tracking the
quality of supplied tap water and the remedial action by the concerned authorities. The system
would also acquire data from the loT based monitoring of water quality taken up under the mission.

| am sure that with continued financial support to States/ UTs under Jal Jeevan Mission, this new
Water Quality Monitoring & Surveillance framework would help in achieving the goal of to ensure
to clean tap water supply to every rural household.

€ sr e
(Shri Prahlad Singh Patel)
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Message

Over a period of time, water quality has acquired centre stage in drinking water sector,
Acknowledging the challenges and gaps in the delivery of clean water, the National Jal Jeevan
Mission has now come out with a framework document for water quality monitoring and
surveillance to ensure clean tap water to every rural household, schools, anganwadi centre,
ashramshala, etc.

The reform processes required to be undertaken are segregating the water supply service
delivery and water quality monitoring functions currently carried out by the Water Supply
Departments; expansion of water quality infrastructure with increased private sector
participation in setting up labs: opening of water quality labs to general public: and integrating
the individual water quality samples tested both by Government and public in official
monitoring and management information system to analyse and indicate the areas requiring
attention on real time basis. The guidelines also have required protocol to meet modernization/
strengthening of labs, accreditation by NABL and day-to-day functioning of water quality labs
set up at various levels by States/ UTs.

The framework would help States/ UTs to meet their water supply service delivery
requirement. Funds under the Jal Jeevan Mission can be used for activities mentioned and it is
earnestly believed that States/ UTs would take advantage of the reform process outlined,
ensuring service delivery leading to enhanced public health.

Ty

(Pankaj Kumar)
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Preface

To improve the guality of life of people and enhance their ease of living, espedially of wemen and children, Jal
Jeevan Mission (M) was announced by Hon'ble Prime Minister on 15" August, 2019 to make provision of
assured tap water supply in adequate quantity of prescribed guality with adequate pressure on a regular and
long-term basis in all rural households (HHs) and public institutions, viz. schools, Anganwadi Centres (AWCs),
ashramshalas (tribal residentfal hostels), health centres, wellness centres, Gram Panchayat buildings, etc. by
2024,

Assured water supply in homes reduces incidences of water-borne diseases and is thus, directly linked with
improvement in public health and economic well-being of people. In the past few decades, several efforts were
undertaken to improve public health indicators especially towards tackling water-borne or associated diseases.
India has eliminated Guineaworm, became Polio-free, and is now making concerted efforts to reduce inddences
of acute diarrhoea. Many States have also successfully contained Fluorosis as well by providing safe water to
people. Focus has also been on JE/ AES affected areas and under UM, States are working to prioritize provision
of clean tap water supply to these areas. Since the announcement of 1IM, tap water supply to HHs in JE/ AES
affected areas has increased by 14 times, i.e. from 8 lakh [2.6%) to 1.16 Crore (37,83%). With focus on better
health and well-being of children, a special campaign was launched on Gandhi layanti, i.e. 2™ October, 2020 to
make provision of piped water supply in schools, AWCs and ashramshalas to ensure clean tap water supply for
drinking, cooking mid-day meals, handwashing and for use in toilets. The relentless efforts resulted in ensuring
provision of tap water supply in 7.93 lakh (76.93%) schools and 7.65 lakh [68.21%) AWCs so far.

Public Health professionals firmly believe that provision of clean tap water supply to every rural home and public
institution will have multi-dimensional impact, viz. create a much more conducive environment for other public
health programmes, improve health and nutritional status, reduce drudgery of women, Improve mental health,
etc. Most importantly, the perceptible improavement in public health of the natlon vis-a-vis the reduction in
water-borne diseases will be a boon to the nation’s quest for higher economic growth.

To realize this vision, two important things are to be done regularly, i.e. water quality monitoring by suppliers
and water quality surveillance by local community. The State PHED |s to adopt a utility approach in Implementing
water supply schemes and work towards sensitizing, empowering and capacity building of GP/ VWSC members
as well as local community, The holistic approach includes creating modern laboratory infrastructure duly
accredited/ recognized by National Accreditation Board for Testing and Calibration Laboratories (MABL),
Initlating widespread public discourse on Importance of water quality testing and its services, training and
capacity building of various stakeholders, building capacdty and capability of local community members to
conduct regular water quallty survelllance, sharing updated data on public domain through user-friendly
technology, quick grievance redressal, etc. Basically, to create and develop a culture of regular water guality

testing. The goal is to empower the water supply service providers, viz. PHED and its parastatal organizations,
as well as the PRI institutions to function as public water utilities.

Embracing the aspirations of Digital India, under UM, innovative technology is being adopted. Currently, the
water guality surveillance by community is being carried uging Field Test Kits (FTKs) that require usage of
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reagents and charts. This Is going to change in future with the arrival of portable water quality testing devices
that are already in making, in partnership with DPIIT and Startup India. The idea Is to make water quality testing
an easy and simple process by using automation of devices and reduce manual intervention in capturing data to
the extent possible. Deep technologies are being explored to transfarm the devices/ equipment as we know to

provide solutions to bigger problems, enable faster processing through data analytics, prompt remedial action,
Btc.

Ultimately, the effort is to improve public health by enabling people to test thelr water samples so that they can
overcome apprehensions, if any, about quality of water and be able to consume the water directly from tap. The
laboratories are to test samples from all drinking water sources/ sample delivery points at least once a year for
chemical contamination and twice a year for bacteriological contamination, whereas the community is to be
empowered to test thelr water sources/ sample delivery points at least once every month for bacteriological
contamination, once a year for chemical contamination and upload the data on Water Quality Management
Information System (WQMIS).

This document was earlier developed in the form of a drinking water quality protocol. However, keeping in view
the vision of Jal Jeevan Mission and capturing the diverse requirements of States/ UTs, a Water Quality
Maonitoring & Surveillance (WQMS) Framework Is prepared after several deliberations with various stakeholders,
viz. States/ UTs, UNICEF, WHO and other sector experts.

I am thankful to the assistance extended by Dr. Balram Bhargava, DG, Indian Council for Medical Rasearch
{ICMR), Dr. Harpreet Singh and his team in developing, testing, and commissioning WQMIS. | compliment Shri
N. Venkateshwaran, CEO, NABL and his team for expediting the accreditation/ recognition process of water
testing laboratories. From the natlonal mission, Shri Pradeep Singh, Director, DDWS and Shri Ambarish
Karunanithi, water management specialist, WASH Institute developed the architecture of WQMIS, coordinated
with ICMR for its execution, are training the State officers and looping back the feedback from States to make
WQMIS a robust tool. Shri Manoj Kumar Sahoo, Director, DDOWS led the framework development team and
ensured that States/ UTs find ways to address their current WOMS challenges easily as well as plan a road map
capturing the essence of 1iM vision. Efforts of Shri Ajay Kumar, Director, DDWS for providing the initial draft of
the framework and facilitating WQMS initiatives is acknowledged. Shri A. Muralidharan, Deputy Advisor, DDWS
facilitated key information from various sector experts and condensing the vast information in a reader-friendly
format. Ms. Spurthi Kolipaka, WASH Consultant, UNICEF has made significant policy perspective inputs and
diligently worked on compiling, editing and designing the document. | am also thankful to all the support
received from different chemists/ lab-in-charges, consultants from the PMUs supporting the national mission -
KPMG and E&Y,

| am sure that this framework released by Hon'ble Prime Minister on 2™ October, 2021, will be of immense use
to various stakeholders associated with the mission, especially the State PHED and its parastatal organizations
to adopt the utility approach and build a culture of water quality testing, as well as empower communities to
shoulder responsibilities of water quality surveillance. | am confident that this framaework will help in ensuring
potable tap water to every home as well as schools, AWCs, ashramshalas, ete. thus, improving public health and
overall well-being of people of the country,

[ Bharat Lal |
Mew Delhi

2™ October, 2021
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Definitions

Drinking water sources

Field Test Kit (FTK)

H2S vials

Laboratory gap assessment

Laboratory improvement plan

NABL accredited laboratories

Public health

Sanitary inspection

Water quality

Water quality hotspots

Groundwater (Dug/ open wells, borewell, tube-well, handpump, etc.)/ surface
water (spring, check-dam, river, lake, pond, reservoir, canal, infiltration gallery
etc.)/ safely stored rainwater.

A portable multi-parameter kit used for examination of physico-chemical
contamination asinitial screening.

Hydrogen Sulphide (H2S) vials are used for ascertaining the presence/ absence
(P/ A) of bacteriain water.

Activity undertaken to assess the gaps in laboratories against the suggested
laboratory requirements as per the WQMS framework document.

Plan devised to improve the laboratory functioning as per the WQMS framework
document with a prescribed timeline.

Water quality testing laboratories accredited by National Accreditation Board for
Testing and Calibration Laboratories (NABL).

Public health refers' to all organised measures (whether public or private) to
prevent disease, promote health, and prolong life. A Public Health official is
responsible for providing conditions in which people can live a healthy life.

An on-site inspection of a water supply facility to identify actual and potential
sources of biological contamination. The physical structure and operation of the
system and external environmental factors (such as a toilet location) are
evaluated. This information is used to decide appropriate remedial action to
improve/ protect the drinking water source and supply system. Sanitary
inspections are to be carried out for all new and existing sources of drinking/
domestic water supply.

refers to physical, chemical, biological and radiological characteristics of water.
The Bureau of Indian Standards (BIS) has specified safe drinking water quality
standards (IS 10500:2012). These standards have two limits?— ‘acceptable limits’
and ‘permissible limits in the absence of an alternate source’.

The water sources where the concentration of chemical contaminants is found to
be at the border line, i.e. a little lower than the permissible limit as prescribed in
BIS: 10500.

T WHO definition

2 Except pesticide residue and bacteriological quality



Water quality monitoring Laboratory and field testing of water samples collected from water sources and
tap connections by the agency responsible for rural water supply. Water quality
monitoring is defined by the International Organization for Standardization (I1SO)
as: ‘the programmed process of sampling, measurement and subsequent
recording or signalling, or both, of various water characteristics, often with the
aim of accessing conformity to specified objectives.’?

Water quality surveillance Aregular activity to be undertaken by Gram Panchayat and/ or its sub-committee,
i.e. VWSC/ Pani Samiti/ User Group, etc. or schools/ anganwadi centres using
Field Test Kits (FTKs) and similar assessments to identify and evaluate factors
associated with drinking water which could pose a risk to health. Surveillance is
regular, specific measurement and observation for the purpose of water quality
management and operational activities.

Jal Sakhi/ Jal agua, etc. Five women, viz. local health worker/ ASHA worker, GP/ VWSC/ Pani Samiti
member, SHG member/ leader, AWC teacher/ helper, etc. trained in every village
to test water quality using Field Test Kits (FTKs), undertake the surveillance
activities and upload the data/ report on Water Quality Management
Information System (WQMIS).

wQMiIS An online tool for water testing created, maintained and regularly monitored for
investigating and tracking the quality of drinking water supplied. The data
analytics used in WQMIS also aim to support the preventive measures to be taken
for averting water-borne disease outbreaks.

3 Water quality monitoring - A practical guide to the design and implementation of freshwater quality studies and monitoring programmes
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A 1. Introduction
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Jal Jeevan Mission, announced on 15" August, 2019 is
under implementation in partnership with States to
make provision of assured tap water supply in ade-
guate quantity, of prescribed quality, with adequate
pressure, on a regular and long-term basis in all rural
households and public institutions, viz. schools,
anganwadi centres, ashramshalas (tribal residential
hostels), public/ community health centres, sub-
centres, wellness centres, community centres,
panchayat offices, etc. by 2024. Assured water supply
in homes is directly linked with improved public health
and economic well-being of people, as it reduces
incidences of water-borne diseases and provides them
time to invest in income-generation activities. It also
improves the quality of life and enhances 'ease of
living' by relieving people, especially women and
children, from drudgery in fetching water from sources
at a distance, especially in isolated, forested, and hilly
areas, carrying heavy loads multiple times during a
day; and by reducing the urban-rural gap.

Under Jal Jeevan Mission (JJM), the aim is to provide a
Functional Household Tap Connection (FHTC) ensuring
'no one is left out'. The functionality of the tap is
defined in terms of quantity, quality, pressure, and
regularity of water supply. In 2019, out of about 18.93
Crore households in rural areas, only about 3.23 Crore
(17%) had tap water connections. Thus, 83% of rural
households are to be provided with tap water supply
by 2024. In addition, the existing tap water connections
are also to be made JIM compliant. This is the 'speed
and scale' at which JIM is being implemented. How-
ever, JJM is not about 'mere infrastructure creation’
but focus is on 'ensuring water service delivery in every

household'. It is about achieving long-term drinking
water security in villages in such a way as to avoid
making emergency arrangements through deploy-
ment of tankers or trains, handpump installation, etc.
in rural areas. It is a program that intends to 'make
water everyone's business', by involving all stake-
holders and turning it into a 'Jan Andolan' - a people's
movement on water, by building local water utilities.

The year 2020 onwards has become challenging for
our communities and systems testing the collective
resilience. CoVid—19 pandemic has resulted in the loss
of lives as well as livelihoods. Government of India and
State Governments/ UT Administrations in unison
have been taking several preventive measures to
contain the spread of the virus. Frequent washing of
hands with soap and social distancing were recognised
among the most efficient and effective measures in
controlling the spread of the virus. In this period,
public health captured the imagination of people, and
everyone realised the importance of preventive health
care. It also made people realise that instead of
fetching water from a public source, piped water
supply into household is a better option in ensuring
their safety, as it will reduce crowding around public
water sources. People also realised that during a
lockdown or when the whole family is in quarantine,
fetching water from a public source poses a huge
challenge. This realisation brought a sense of urgency
to ensure potable tap water supply in adequate
guantityinall households and publicinstitutions. Most
importantly, it has presented the importance of
regular testing and the need for quality, affordable and
accessible laboratory network.

-0
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Similarly, water testing has gained traction for its
importance in monitoring the operation of water
supply, verification of the safety of drinking water,
investigation of disease outbreaks, validation process
and preventive measures. Thus, Water Quality
Monitoring & Surveillance (WQMS) is given topmost
priority under JJM. Water quality testing tools are to be
used for deciding safety of drinking water: at the
source; within a piped distribution system; or at the
delivery point.

Drinking water quality monitoring and water quality
surveillance are distinct yet, closely related activities.
Following the 'service delivery' approach, the drinking
water quality is to be 'monitored' by the Public Health
Engineering Department (PHED)/ Rural Water Supply
(RWS) Department, i.e. supplier/ agency responsible
to make provision of assured tap water supply,
whereas the 'surveillance' of water quality at grass
roots is the responsibility of the Gram Panchayats
(GPs) and/ or its sub-committee, i.e. Village Water &
Sanitation Committee (VWSC)/ Pani Samiti.

Regular testing of water supplied by PHEDs/ water
utilities is a prerequisite of potable water supply to
households and public institutions. However,
educating communities about Water, Sanitation, and
Hygiene (WASH) and the ill-effect of contaminated
water on the human body, especially in infants,
children, immune-compromised people and pregnant
women is critical for public health. Thus, training and
educating local village communities, including
children in schools, to test water samples and surveil-
lance of water sources as well as water at delivery
points in homes and alerting people about possible
contamination to prevent water-borne diseases are
the most critical steps.

Thus, to ensure long-term assured service delivery, the
most critical work through JIM is to bring awareness
among all stakeholders, especially public health
engineers, village communities, GPs/ VWSCs/ Pani
Samitis, etc., in following the modern public utility
approach so as to generate confidence in the public to
consume water directly from tap. Building this confi-

dence requires a transparent and responsive system
with technological innovations such as sensor-based
loTs which provide automatic data on water supply
guantity, quality and regularity. The data accessible to
GPs/ VWSCs, local community and PHEDs alike is to be
used to address any grievances, monitor the water
supply and test water regularly. It is also necessary to
have an assessment of drinking water quality for
informed policy and programme. Surveillance activi-
ties in water quality management identify and
evaluate factors that can pose a health risk and
thereby enable preventive/ remedial action to ensure
potability of water. Such an established system will
lead the villages towards becoming WASH enlightened
villages and significantly reduce the risk of water-
borne diseases, if not eliminate them completely.

In many States/ UTs, drinking water supply agencies,
i.e. PHE/ RWS department look after both supply of
water and its surveillance. However, a separate cadre
of employees (chemists) monitor the water quality
and report to the engineers-in-charge of water supply.
To build trust, the situation demands de-coupling of
these two functions as well as functionaries and
making water quality monitoring and surveillance an
independent function with required autonomy, i.e.,
funds, functions and functionaries at every level, i.e.,
State/ UT/ district/ sub-division/ block. This is required
for upholding the accountability of the Department/
Agency/ Nigam/ Board to supply safe water. The
existing water quality testing laboratories are to be
equipped with the State-of-the-art automated testing
instruments that can test multiple parameters in such
a way that involvement of manual operations during
quality testing are minimal and the turn-around time
for testing the samples is significantly brought down.
This would also help to test more samples.

This framework prepared after several discussions
with States/ UTs and other stakeholders, aims to
facilitate in water quality testing, monitoring and
surveillance activities effectively. With flexibility given
to States/ UTs, this document aims to provide
handholding technical support to PHE/ RWS Depart-
ments as follows:

(D
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ii.)

ii.)

V.)

overall strategy to strengthen water quality
monitoring and surveillance with a road map and
collective vision of improving public health;

setting-up, up gradation and strengthening of
drinking water quality testing laboratories at
State/ UT, District and Sub-division/ block level
including mobile water quality testing laborato-
ries;

providing guidance to personnel at different
managerial levels in water quality testing,
monitoring, datainterpretation and reporting;

involving Panchayati Raj Institutions (PRIs)/
community and empowering community on
water quality monitoring and surveillance issues;

generating awareness amongst community on
importance of water quality testing and not to

vi.)

consume water for cooking and drinking pur-
poses from the contaminated sources;

empowering communities to conduct sanitary
surveys and indicative testing of drinking water at
grassroots;

vii.) pre-defined roster of sources;

viii.) third-party verification;

ix.)

X.)

corrective actions for contaminants by identifying
safe source and identifying suitable treatment
technologies; and

guidance for NABL accreditation of drinking
water testing laboratories as per 1S/ 1SO/
IEC:17025:2017.
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k 2. Background & current status

The first case of Fluoride was found in Nalgonda in
1937. Rural drinking water supply programmes are
being implemented in the country since 1954, starting
with the National Water Supply Programme®. It was
followed by many policy initiatives including focus on
areas endemic with water-borne diseases. Focus on
water quality including parasitic contamination,
Fluoride, Iron and Salinity was highlighted for the first
time in the Eighth Five Year Plan (1992-97). In 1997,
Water Quality Monitoring and Surveillance (WQMS)
system was first institutionalized.®

In 2002, Water Quality Monitoring & Surveillance
(wQMS) was later mentioned as an activity under
community communication campaign in Swajaldhara
guidelines. In 2009, National Rural Drinking Water
Quality Monitoring & Surveillance (NRDWQM&S) was
specified as a key activity under support activity fund
of 'National Rural Drinking Water Programme'
(NRDWP) guidelines. The objective of NRDWQM&S
was to enable communities to monitor and maintain
surveillance on their drinking water sources and 5% of
NRDWP fund on a 100% Central share basis was to be
used for different support activities including WQMS.

In 2013, changes were introduced under WQMS
component of National Rural Drinking Water
Programme (NRDWP) to provide a greater thrust on
water quality especially Japanese Encephalitis (JE)/

Acute Encephalitis Syndrome (AES)-affected areas,
setting up/ upgradation of district/ sub-district water
quality testing laboratories, supply of FTKs/ refills and
training to grassroot workers, etc. for which 3% of fund
was earmarked. The guideline also emphasised on
NRHM provision of testing water quality (biological
parameters) at Primary Health Centres (PHCs) and
how such facilities, along with other laboratories in
schools/ colleges may be used for the programme.
Also, a uniform drinking water quality protocol was
published in the same year. In 2017, the revised
NRDWP guidelines increased WQMS fund use to upto
5% and introduced State share, viz. 90:10 for NE and
Himalayan states and 60:40 for other states.

With the announcement of JJM in August, 2019 having
a huge estimated outlay of Rs.3.60 lakh Crore, the
WQMS component was subsumed from erstwhile
NRDWP and the fund to be made available to States/
UTs is up to 2% of allocation, and the focus is now on
improving overall public health by developing local
water utilities. PHEDs are strengthened on water
quality monitoring and communities are trained on
water quality surveillance under the mission. Further,
five women from every village, i.e. ASHA worker,
Anganwadi worker, School teacher, GP member, social
worker, etc. are being trained on water quality testing
using Field Test Kits (FTKs), undertaking sanitary
inspections, uploading data online, etc.

4 Chapter 2 of the operational guidelines for the implementation of JJM

5 Pal, B. (2012). Five year plans and rural water supply in India: A critical analysis. Developing Country Studies, 2(3)




Har Ghar Jal

Jal Jeevan Mission

2.1 Situational analysis

The current number of laboratories situated at various levelsis as under:

State/ UT

District
laboratories

Regional

laboratories laboratories

Under the Uniform Drinking Water Quality Protocol
(UDWQP), targets for water quality monitoring were
fixed for various levels of laboratories. For various
reasons inter alia infrastructure, HR, fund, etc., the
water samples tested were below the set targets.
Standardization of different levels of laboratories
certified through NABL accreditation was slow. These
laboratories were testing the samples collected by
Government agencies and there was a limited access
to public to test their water samples. At the start of the
Jal Jeevan Mission in August, 2019, only around 50
laboratories across country were NABL accredited.

At the village level, mandatory annual water quality
testing using Field Test Kits (FTKs) by the community
was sporadic due to non-availability of these kits/
reagents, lack of community ownership, awareness
andtraining, etc.

In order to address these challenges, the mission has
come out with a robust action plan and funding for
water quality monitoring and surveillance, especially
w.r.t improving infrastructure and functioning,
developing local leadership through awareness and
training, getting NABL accreditation of all laboratories,
etc.

Sub-division ] [a]d ¢ Mobile Total
laboratories

laboratories laboratories laboratories

2,011

Source: WQMIS

2.2 Water quality issues across
country

Chemical and bacteriological contaminations have
multiple health impacts. An excessive amount of
Fluoride in drinking water exposes people to risks of
crippling skeletal and/ or dental fluorosis. Long-term
consumption of water contaminated with Arsenic
leads to Arsenic poisoning or Arsenicosis, cancer of the
skin, bladder, kidney, lung or diseases of the skin
(colour changes and hard patches on palms and soles),
blood vessels of legs and feet. A very high concentra-
tion of heavy metals in drinking water can lead to
poisoning. Bacteriological (pathogens, bacteria, etc.)
contamination of drinking water leads to diseases like
cholera, dysentery, diarrhoea, typhoid, etc., which
have an immediate impact on human body in terms of
morbidity and sometimes lead to even mortality.
Presence of Uranium has been observedin 18 States.

The IMIS maintained by Department of Drinking Water
and Sanitation (DDWS) monitors drinking water
sources having water quality issues mainly chemical
contaminants such as Arsenic, Fluoride, Iron, Nitrate,
Salinity and heavy metals as reported by states.

10 States 20 States 17 States

28 States 17 States 3 States

Presence of water quality contamination hotspots across country as reported by States/ UTs

Source: JIM-IMIS
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Nearly 19 States in India, inter alia, have drinking water
source contaminated with Arsenic, Fluoride, Nitrate,
Iron, Salinity or heavy metals etc. Additionally, the
Union Ministry of Health & Family Welfare has identi-
fied 61 priority districts across five states that are
affected by Japanese Encephalitis and Acute
Encephalitis Syndrome (JE/ AES).

Apart from the chemical contamination, Japanese
Encephalitis/ Acute Encephalitis Syndrome (JE/ AES)
and Acute Diarrheal Diseases (ADD) affected districts
are also to be strictly monitored. The Ministry of
Health and Family Welfare has identified 60 districts
which are the most affected with JE-AES attached at
Annex-l. Keeping this in view, JJM accords priority to
water quality-affected habitations as well as JE/ AES
districts.

Further, groundwater meets 85%® of the rural drinking
water requirement. According to an assessment by the
Central Ground Water Board in 20187, 52% blocks in
the country have inter alia at least one of the geogenic
contaminants, viz. Arsenic, Chloride, Fluoride, Iron,
Nitrate and Salinity.

Surface water use is also on the rise and presently
meets about 15% of the Indian rural drinking water
requirement. However, surface water sources are
more prone to pollution due to extensive use of
chemical fertilizers, pesticides and unabated discharge
of untreated/ partially treated sewage/ industrial
wastewater in the catchment.

2.3 Challenges faced in water
quality monitoring

Department of Drinking Water & Sanitation held five
region-wise stakeholder consultation workshops in
September, 2019 to discuss the modalities involved in

implementation of JJM and firm up the same. The
workshops were organized to finalize operational
guidelines by gathering inputs from different stake-
holders in States/ UTs on the overall scenario of
drinking water supply, discuss innovative practices and
challenges.

Due to the intermittent water supply adopted in the
country, a loss of pressure in the water distribution
system leads to a fall in hydraulic integrity®. Because of
this, contaminants can enter the water supply distribu-
tion network. At the time of water supply, the positive
pressure in the network prevents contaminants from
gettinginto the network.

But, if the scheme is not operational 24x7, illegal
pumps used to draw water from the network enable
contamination of water in the pipes through leaky
joints or points of seepage. Moreover, most of the
time, water supply distribution lines pass through or
near the existing sewerage systems making water
supply more vulnerable.

Thus, there is a felt need to have community participa-
tion, ownership and contribution in all decisions
pertaining to water supply systems. Community-led
partnership with States/ UTs will therefore be the
strategy for achieving the objectives of JIM.

Communities can make the best use of this opportu-
nity and ensure that every rural household has FHTC
delivering water in adequate quantity (minimum 55
Ipcd) of prescribed quality (BIS:10500) and on regular
basis as may be decided by the Gram Panchayat and/
or its sub-committee, i.e., VWSC/ Pani Samiti/ User
Group, etc. State Government/ UT Administration and
its respective departments are to play a true role of
facilitator. This approach will bring long-term
sustainability inthe sector.

& National Compilation of Dynamic Groundwater Resources of India, 2017, by Central Ground Water Board, DoWR, RD & GR

7 Groundwater quality in shallow aquifers in India, 2018

8 The hydraulic integrity of a water distribution system represents the capacity to provide reliable quantities of water at acceptable pressures
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Maps indicating quality-affected areas

VIdp INUICAUNgE NN Urdnium in sndiow aquiiers Map indicating districts affected with JE/AES
Source: CGWB Source: JIM-IMIS

District-wise Fluoride-attected areas District-wise Arsenic-attected areas
Source: JIM-IMIS Source: JIM-IMIS

(Note: A district is highlighted even if there is a single small hotspot in the entire district. The highlight does not necessarily indicate that the entire district

is contaminated.)
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Challenges faced in WQMS

Unhygienic environment
around public water supply
delivery point

No regular water quality
testing of drinking water sources

Community
unaware of
quality norms

Laboratories not
open to public or
costly charges

Lack of confidence in
people to drink water
directly from tap/
opting for domestic
treatment plants

Lack of community
ownership on water
quality testing

Non-availability of water
quality data in public
domain for analysis

Limited grievance
redressal measures

Limited awareness
on the linkages of
WASH services and
public health

Lack of innovative
technology to
monitor quality of
water supplied

Institutional and
functional gaps in
laboratories

Laboratories
unable to achieve
sampling target

Lack of training to the
HR involved in WQMS

No standardization
of laboratories
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L 3. Public health and water quality
standards, monitoring & surveillance

3.1. Public health

Public health refers® to all organised measures
(whether public or private) to prevent disease,
promote health, and prolong life. A Public Health
official is responsible for providing conditions in which
people can live a healthy life. Consumption of
contaminated water is one of the largest public health
issues as it exposes individuals to health risks'. Hence,
drinking water, contaminated with either geo-genic or
anthropogenic or both, has a bigger influence in
determining the health of individuals and communi-
ties. Recognizing the risks, water quality-affected
habitations are accorded priority in the implementa-
tion of Jal Jeevan Mission. Similarly water quality
monitoring & surveillance activities are prioritized.

3.2. Water quality standards

Water quality refers to physical, chemical, biological
and radiological characteristics of water. The Bureau of
Indian Standards (BIS) has specified safe drinking
water quality standards (IS 10500:2012). These
standards have two limits""—'acceptable limits' and
'permissible limits in the absence of an alternate
source'. If any parameter exceeds the permissible limit
such as chemical or radiological parameter, there
should be investigation and where appropriate,
implement remedial measures or restrict the contin-
ued use of the water supply for drinking purposes until
water quality is considered acceptable. In such cases, it
is critical to provide an alternative drinking-water

supply. It is pertinent that drinking water source(s) be
tested, as prescribed, to ensure that the supplied
water meets the prescribed standards. Remedial
action must be taken if the parameters tested are
outside the prescribed limits.

For all piped water supply schemes, new or old, design
requirements of water treatment plants/ community
water treatment plants should take care of supplying
drinking water with quality parameters within the
prescribed limits. For more details, BIS Standard
guoted above may be referred to.

There are 64 water quality characteristics/ pesticides/
organisms for which standards have been prescribed
by BIS. A comparison of the standards for these
parameters vis-a-vis WHO standards is given in Annex-
Il. A table showing basic water quality parameters
along withrequired standardsis as follows.

The operational guidelines for the implementation of
Jal Jeevan Mission had 13 basic water quality parame-
ters. The framework proposes 3 additional parame-
ters, of which Colour and Odour are very basic physical
characteristics of drinking water. Chlorination is done
to eliminate the pathogenic contamination in drinking
water and the procedure to add Chlorine is detailed in
Central Public Health & Environmental Engineering
Organisation (CPHEEO) manual. Thus, free residual
Chlorine in drinking water is a direct indicator to
ascertain that adequate chlorination has been done
andthatthe water is pathogen free.

9 WHO definition
10 See the inside of cover page for pictorial representation
" Except pesticide residue and bacteriological quality
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Basic water quality parameters

Characteristic

Requirement

(Acceptable

limit)

Permissible limit in
the absence of
alternate source

1. pH - 6.5- 8.5 No Relaxation
2. TDS Milligram/ litre 500 2000
3. Turbidity NTU 1 5
4. Chloride (As Cl) Milligram/ litre 250 1000
5. Total Alkalinity as Calcium Carbonate Milligram/ litre 200 600
6. Total Hardness (as CaCO3) Milligram/ litre 200 600
7. Sulphate (as SO4) Milligram/ litre 200 400
8. lron (asFe) * Milligram/ litre 1.0 No Relaxation
9. Total Arsenic (as As)* Milligram/ litre 0.01 No Relaxation
10. Fluoride (as F) * Milligram/ litre 1.0 1.5
11. Nitrate (as NO3) Milligram/ litre 45 No Relaxation
12. Total coliform bacteria Shall not be detectable in
any 100 ml of sample
13. E.coli/ Thermotolerant coliform bacteria  Shall not be detectable in
any 100 ml of sample
14. Free residual Chlorine Milligram/ litre 0.2 1
15. Colour Hazen units 5 15
16. Odour Agreeable Agreeable

*region specific contaminations

3.2.1 Important water quality parameters
and their public health impact

3.2.1.1 Heavy metals

Under the IS 10500 standards, heavy metals are
mentioned under the toxic substances table. Heavy
metals are defined as metallic elements that have a
relatively high density compared to water. Since most
heavy metals are widely applied in industries, expo-
sure and contamination of the workers and residents

near such facilities is likely to occur. The harmful
effects of heavy metals in humans depends on their
dosage, rate of emission and period of exposure.
Hazardous metals of concern for India in terms of their
environmental load and health effects are Lead,
Mercury, Chromium, Cadmium, Copper, and Alu-
minium, that are released into the water through
anthropogenic activities such as mining, manufactur-
ing, electroplating, electronics, and fertilizer
production.
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Heavy metals in water could lead to several neurologi-
cal diseases in humans including Alzheimers,
Parkinsons and multiple sclerosis. The adverse health
effects that are associated with mercury and mercuric
compounds in humans includes possible carcinogens;
damage of the brain, lungs and kidneys; damage of
developing fetuses; high blood pressure or heart rate;
vomiting and diarrhea; skinrashes and eye irritation.

3.2.1.2 Pesticides

Under the IS 10500 standards, 18 pesticide residues
limits and testing methods are mentioned. The
pesticides belong to a category of chemicals used
worldwide as herbicides, insecticides, fungicides,
rodenticides, molluscicides, nematicides, and plant
growth regulators in order to control weeds, pests and
diseases in crops as well as for health care of humans
and animals.

The consumption of chemical pesticides has beenona
rise in India. Between 2015-16 and 2019-20, there has
been a growth of 8.78% in the overall consumption of
pesticides in the country, from 56,720 metric tonnes
(MT) to 61,702 MT. Maharashtra and Uttar Pradesh
are the major consumers of chemical pesticides in the
country over the last five years.

Pesticide exposure has been proven to result in
immunosuppression, hormone disruption, reduce
intelligence, reproductive distortion and cancer.
Impacts of pesticide exposure to humans can be
categorized into acute health problems and chronic
health problems. Chronic health problems encompass
neurological effects such as onset Parkinson's disease,
reduce the attention span, memory disturbances,
reproductive problems, disrupt infant development,
birth defect and cancer.

Acute health effects depend on the pesticide toxicity
and the most common effects are reduced vision,
headaches, salivation, diarrhoea, nausea, vomiting,
wheezing, coma and even death. Moderate pesticide
poisoning leads to mimic intrinsic asthma, bronchitis
and gastroenteritis.

3.2.1.3 Pharmaceutical drugsindrinking water

The Pharmaceutical drugs get into the drinking water
supply through several routes: some people flush
unneeded medication down toilets; other medicine
gets into the water supply after people take medica-
tion, absorb some, and pass the rest out in urine or
feces. Some pharmaceuticals remain even after
wastewater treatments and cleansing by water
treatment plants. This is an emerging area of concern,
however, research carried out so far across many
countries and by WHO have not indicated any signifi-
cant human health impact. It is necessary to have
regular water quality monitoring of water supplied for
drinking near the clusters of pharmaceutical indus-
tries/ parks so that other contaminants in combination
with pharmaceuticals do not pose health risk.

3.2.1.4 Radioactive elements

The presence of radioactive elements in water is a
serious area of concern in India. Bureau of Indian
Standards (BIS) has not specified as yet a norm for
uranium level in drinking water. The WHO have set
drinking water standards for Uranium concentration in
drinking water at 30 pg/L. Atomic Energy Regulatory
Board, India has prescribed the maximum limit of U in
drinking water at 60 pg/L (ppb). The Central Ground
Water Board in its recent report™ on the basis of above
analysis of samples collected, it has been found that
151 Districts in 18 States are partly affected by high
concentration (>30ppb) of Uranium in ground water.
Preliminary studies on the health effects of drinking
uranium-tainted water among animals and humans
have revealed that it causes Nephritis (kidney
damage). The kidney is the most sensitive organ for
damage by uranium. Notably, this is said to be caused
by the chemical effect of uranium, rather than a
radiological, even though uranium is radioactive.
Uranium can decay into other radioactive substances,
such as radium, which can cause cancer with extensive
exposures over a long enough period of time.
Nonetheless, we need more comprehensive system-
atic studies to establish the chronic health effects of
uranium exposure.

2 CGWB Report on Uranium occurrence in shallow aquifers of India, June 2020.

—®
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3.2.1.5 Bacteriological requirements

Drinking water due to contamination from various
sources, will have with disease-causing bacteria,
viruses, or parasites (collectively called pathogens).
WHO has listed the commonly occurring water borne
pathogens as Bacteria, Viruses, Protozoa™ and
Helminths'. Under the IS 10500 standards, bacterio-
logical requirement for drinking water is indicated by
absence of coliform organisms. It also describes about
the biological requirements of drinking water inter alia
microscopic organisms. The presence of coliform
bacteria, specifically E. coli (a type of coliform
bacteria), in drinking water suggests the water may
contain pathogens that can cause diarrhea, vomiting,
cramps, nausea, headaches, fever, fatigue, and even
death sometimes. Infants, children, elderly people,
and people with weakened immune systems are more
likely to be affected by pathogens in drinking water.
Some of the pathogens that are known to be
transmitted through contaminated drinking-water
lead to severe and sometimes life-threatening disease.
Examplesinclude typhoid, cholera, infectious hepatitis
(caused by hepatitis A virus [HAV] or HEV) and disease
caused by Shigella spp. and E. coli 0157. Others are
typically associated with less severe outcomes, such as
self-limiting diarrhoeal disease (e.g., Norovirus,
Cryptosporidium).

3.3 Water quality monitoring &
surveillance (WQMS)

Water quality monitoring is a fundamental tool in the
management of safe drinking water supply. Water
quality monitoring is defined by the International
Organization for Standardization (ISO) as: 'the
programmed process of sampling, measurement and
subsequent recording or signalling, or both, of various
water characteristics, often with the aim of accessing
conformity to specified objectives." The focus is on
testing procedures, using advanced instruments to
strengthen water testing, accountability, maintaining

the standard of laboratories by getting NABL
accreditation and/ or recognition.

To pre-empt the issues arising out of poor water
quality, Water Quality Management Information
System (WQMIS), a database of water testing is
created, maintained and regularly monitored for
investigating and tracking the quality of water supplied
and preventive measures taken for averting disease
outbreaks. The PHE/ RWS Department/ agency
responsible for the implementation of Jal Jeevan
Mission in the States/ UTs are to test water quality at
source at least twice a year, i.e., before and after the
monsoon for bacteriological parameters and at least
onceinayear for chemical parameters.

Surveillance is regular, specific measurement and
observation for the purpose of water quality manage-
ment and operational activities. It involves active
participation of Gram Panchayat and/ or its sub-
committee (VWSC/ Pani Samiti/ User Group) and the
local community in regularly testing water quality
using Field Test Kits (FTKs) or water quality testing
devices, which are under development. Five persons,
preferably women, like local health workers, ASHA
workers, GP/ VWSC/ Pani Samiti members, etc. have to
be identified and trained in every village to undertake
the surveillance activities. These well-trained persons
have to be responsible for water quality testing and
concurrently uploading the data/ report on Water
Quality Management Information System (WQMIS). In
this way, the GPs and/ or its sub-committees are
expected to perform the responsibility of a 'public
utility' at the village level. Even though FTK gives an
indicative result, it helps in ascertaining whether the
water supplier is fulfilling the mandated obligations or
not. The multi-parameter FTK is used for examination
of physico-chemical contamination as initial
screening. The P/A water test kit is used to indicate
presence or absence of coliforms in water samples. A
separate Arsenic FTK is to be provided in areas with
Arseniccontamination.

' Protozoa are single celled organisms
* Helminth is a general term meaning worm

'S Water quality monitoring - A practical guide to the design and implementation of freshwater quality studies and monitoring programmes
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As a part of the surveillance activity, a sanitary
inspection' is also to be undertaken. It is an on-site
inspection of a water supply facility to identify actual
and potential sources of biological contamination. The
physical structure and operation of the system and
external environmental factors (such as a toilet location)
are evaluated. This information may be used to decide
appropriate remedial action to improve or protect the
drinking water source and supply system. Sanitary
inspections are to be carried out for all new and existing
sources of drinking/ domestic water supply. The water
quality monitoring & surveillance include:

I.) setting up/ strengthening State/ UT, district/ sub-
divisional level or block level laboratories,
including ones under PPP mode;

ii.) upgrading existing water quality testing
laboratories, which inter alia includes procure-
ment of equipment, instruments, chemicals/
reagents, glassware, consumables, etc.

iii.) hiring outsourced human resources (excluding
regular staff);

iv.) hiring vehicles for transportation of water
samples collected from the field to the laboratory;

v.) conducting water quality tests for all drinking
water sources in all the villages and in sample
households as prescribed;

vi.) expenses incurred for NABL accreditation/
recognition process, i.e. consultant fee, audit
cost, application fee, annual fees, etc.

vii.) presumptive testing of water quality at Gram
Panchayats/ anganwadi centres/ schools using
Field Test Kits (FTKs) and to refer the positively
tested samples to a nearby water testing
laboratory for confirmation;

viii.) engaging communities in surveillance activities
such as mandatory sanitary inspections;

ix.) capacity building and training of various stake-
holders especially five women from every village;

x.) IEC activities on importance of consuming safe
drinking water, including awareness generation
amongst various communities;

xi.) corrective actions by State/ UT PHED/ RWS
Department in case of a contamination, if
required; alerting Health Department for
mitigation and/ or corrective actions especially in
Arsenic/ Fluoride, Uranium contaminants and
bacteriological contaminations;

xii.) cross-verification of water quality data and
integration with other laboratories of State/ UT/
Central government agencies;

xiii.) sharing the results of water quality testing with
the community by way of SMS/ post cards and
with all the stakeholders in water quality testing
and management viz. Sarpanch, up-Sarpanch, GP
members/ VWSC/ Pani samiti members, etc. The
positive results to be uploaded on WQMIS which
alerts officials wherever intervention from PHE/
RWS or Health Departmentis required, etc.

'6 Refer Jal Jeevan Mission Guidelines Chapter 10, page 60 for description
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L 4, Strategy for Water Quality Monitoring
& Surveillance (WQMS)

4.1 Vision

To facilitate provision of clean tap water supply to
every rural home and public institution, ensuring
testing & monitoring of drinking water supply &
sources by the supplier; and regular water quality
surveillance by community, to have confidence in
consuming water directly from tap.

4.2 Mission

National Jal Jeevan Mission inter alia assists, empow-
ers and facilitate States/ UTs in undertaking following
functions:

i.) regular water quality testing of all drinking water
sources/ sample households as per prescribed
protocol;

ii.) capture and analyze test results; in case of
deviations from the prescribed values, undertake
remedial measures;

iii.) financial assistance for water quality testing,
surveillance and up-gradation/ modernization of
the laboratories inter alia their NABL accredita-
tionand/ or recognition;

iv.) regular updating of data on Water Quality
Management Information System (WQMIS);

v.) training and capacity building of all stakeholders
so that they can perform their assigned WQMS
duties effectively and efficiently; and

vi.) enabling Gram Panchayats/ VWSCs especially five
women in every village to undertake water

quality testing using FTKs or testing devices,
sanitary inspection and upload data on WQMIS.

4.3 Strategy

JIM is implemented as a decentralized, demand-
driven and community-managed programme with
Gram Panchayat and/ or its sub-committee, i.e. Village
Water & Sanitation Committee (VWSC)/ Pani Samiti
playing a key role in planning, implementation,
management, operation and maintenance of water
supply within the villages. Moreover, Panchayats have
a constitutional mandate to manage drinking water.
Thus, the focus is to empower GPs/ VWSCs to function
as public water utilities.

To achieve the vision of water quality monitoring &
surveillance, following strategy may be adopted:

i.) State/ UT to transform the current rural water
supply sector into a public utility functioning,
inter alia, where there are sufficient laboratories
which are all NABL accredited/ recognized and
where community leads water quality surveil-
lance and has access to alert authorities for
immediate action;

ii.) Baselineassessment

A campaign-mode exercise needs to be under-
taken to update data on WQMIS so as to build a
robust strategy for both planning and implemen-
tation. The following assessment is required:

a.) re-verification and firming up of no. of
drinking water sources (scheme ID and
source ID);
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b.) map service area of each laboratory to

ensure novillage is left out;

assess and classify water quality of all
drinking water sourcesin the State/ UT;

d.) build up aninventory of FTKs'®, H,S vials, etc.

along with the expiry dates of reagents;

Baseline

assessment

Building
partnerships

Digital
governance

Training &
capacity
building

Awareness

Water quality
hotspots

e.)

based on the WQMS framework, conduct a
laboratory gap assessment and improve-
ment plan®™ to identify gaps in infrastruc-
ture, human resource (HR), inventory
management, data sharing, etc. across all
laboratories.

Institutional
mechanism

Water
quality testing
laboratories

Water quality
surveillance

SOP for
water-borne
disease
outbreak

7 Census coded village as adopted under Jal Jeevan Mission

'8 Previously, many GPs have been distributed with FTK and P/ A water test kit. Currently, the availability and usage of these kits is unknown

® Gap assessment and improvement plans are elaborated in Chapter-7
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iii.) Institutional mechanism

a.)

b.)

c.)

d.)

a robust institutional arrangement is
required connecting the cadre of chemists,
engineers and the existing four-tier
framework under JIM, viz. VWSC, DWSM,
SWSM, NJJM;

States/ UTs to decouple the functions of
water service delivery and water quality
testing to develop trust, transparency and
accountability. A drinking water quality
Commissionerate is to be constituted to
decouple the functions. The States/ UTs may
designate the Chief Chemist to oversee the
functioning of laboratories, water quality
testing, monitoring and surveillance at all
levels;

plan for adequate human resource to
operate the water quality testing laborato-
ries, facilitate water quality surveillance
activities, etc. as prescribed in the
framework;

regular training, capacity building, exposure
visits, etc. to be planned to keep building the
capabilities of laboratory personnel at all
levels.

iv.) Water quality testing laboratories

a.)

b.)

water quality testing laboratories are the
backbone of monitoring and surveillance
activities. Provision of safe drinking water
necessitates a strong, well-spread and well-
equipped laboratory network within a State/
UT to facilitate routine quality assessment
efficiently. States/ UTs are to plan for setting
up of a water quality testing laboratory at all
levels, as a priority;

at present, the network of water quality
testing laboratories has a hierarchy based on
their function at State/ UT, regional, district,
sub-divisional/ block level. A certain number
of mobile laboratories are also in operation

d.)

e.)

f.)

g.)

h.)

in hilly and far-flung areas as per the
necessity of States/ UTs. 2,011 drinking
water quality testing laboratories are set up
at various levels by the States/ UTs. Services
of these laboratories are to be opened for
the common public to get their water
samples tested at affordable rates;

parameters to be tested for assuring the
potability of water depends on the type of
contamination at the source, which may be
either geogenic or anthropogenic or both.
The State Governments/ UT Administrations
are to adopt minimum testing facilities for
laboratories at each level to be able to test
the basic water quality parameters;

100% testing of all drinking water sources to
be undertaken and mandatory?° reports to
be generated for wide dissemination;

to maintain standards, all laboratories are to
be accredited/ recognized by NABL with a
timeline for the entire process;

State/ UT laboratories are to test at least 5%
of the total drinking water samples from all
district level laboratories. In bigger States,
regional laboratories at par with State
laboratory may be set up to meet the
additional requirement;

State/ UT level laboratories have to under-
take testing of drinking water samples, at
least once a year, from specific areas in
districts like industrial clusters/ heavy
pesticide use/ pharma clusters/ areas with
known radioactive materials like Uranium.
Drinking water sources in these areas have
to be constantly monitored and remedial
measures undertaken based on the results;

district laboratories are to test about 250
water sources/ samples per month (i.e.,
3,000 in a year as per the target of IMIS
roster available). The district laboratory will
also act as a referral to the State/ UT labora-

20 Atleast once a year for chemical contamination and twice a year for bacteriological contamination, viz. pre and post monsoon
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)

k.)

tory. In case of large districts, academic
institutions/ private laboratories may also
be involved in PPP mode for testing water
samples;

itis recommended that there be at least one
block-level laboratory in each block for
testing all basic water quality parameters. In
case of large blocks, depending on the
sample load, more than one laboratory can
be added to the network by tying up with
existing institutions in the block as
mentioned in para (ix.). In such a case,
proper one-to-one mapping of the laborato-
ries with villages has to be done so that
public know where to access water testing
services. Detailed sampling and the logistic
plan covering all villages needs to be pre-
pared. It is to be ensured that 'no village is
left out' from ensuring water quality tests of
sources/ delivery points. Further, the sub-
divisional laboratory may cover multiple
small blocks instead of setting up separate
laboratoriesin each such block;

If the laboratory already has sophisticated
equipment for testing a certain number of
water quality parameters, it is to be fully
utilised to test as many basic water quality
testing parameters as possible using that
equipment. For example: If a laboratory has
an ICP-MS (Inductively Coupled Plasma
Mass Spectrometry)/ Spectro-photometer,
it can test all the parameters and not be
restricted to only a few parameters. How-
ever, in the case of the latter (Spectro-
photometer), reagents have to be procured
for testing multiple parameters. For testing
equipments, while procuring reagents, it
should be ensured that reagents are
compatible with them so that equipments
can be used optimally;

with advancements in instrumentation that
incorporate digital technologies to test
water quality, different levels of laboratories
have to procure equipments that can

perform water quality testing for multiple
parameters. These equipments would not
only reduce the turnaround time for delivery
of test results, but also significantly increase
the number of tests that can done by the
laboratory as well as bring down the human
interventionin testing;

it is important that human resources for
handling these equipments are well quali-
fied, their capacities built at regular intervals
so that they get updated as the equipments
get modernised and the data generated
through the test results can be analysed for
policy interventions.

Water quality surveillance

a.)

b.)

c.)

d.)

e.)

f)

surveillance is to be done by the local
community every month. For this, the GPs/
VWSCs are to be trained and empowered to
function as water utility, so that they are able
to seamlessly undertake all necessary water
quality related assessments in a time-bound
manner, and ensure safe water supply to all;

trainings and re-orientation at all levels for
various stakeholders may be required to
drive the utility approach;

at village-level, all drinking water source(s)
including private sources are to be tested for
water quality using Field Test Kits (FTKs)
along with sanitary inspection as well as two
sample delivery points (taps) in each
habitation which are at the tail-end;

five women from every village, viz. ASHA
worker, anganwadi teacher, SHG leader, etc.
or any other active women member, to be
trained on using FTKs and uploading the data
onJJM portal;

identify a designation title, viz. Jal Sakhi/ Jal
Sahiya/ Jal agua/ Jal Varuni, etc. for the
women trained on water quality;

the two activities of water quality testing
using FTKs of all drinking water source(s)/

&
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sample delivery points and sanitary inspec-
tion of water supply system/ source(s) are to
be undertaken at least once every month;

g.) customized water quality testing kits may be
provided to GPs/ VWSCs based on historical
and baseline water quality data. Addition-
ally, instruments like Chlorimeter may be
mandated;

h.) distribution of the kits to be linked to
training of stakeholders;

i.) an annual procurement plan to be drawn
based on the requirements of various levels
of laboratories and included as part of
annual action for WQMS earmarked funds;

j.) toempower GP/ VWSC to function as water
utilities, they may be trained and facilitated
to organize monthly community meetings
on a dedicated day, i.e. 'Jal Suraksha Diwas',
to discuss water quality testing, emerging
challenges and way forward to address
them, monitor the work carried by members
assigned water quality surveillance, etc. In
many States, a dedicated day every month,
viz. 1" Thursday, last Friday, etc. are already
assigned as health/ nutrition days. Similarly,
adate/ day may be identified and designated
as the water quality day enabling local
communities to gather, discuss and resolve
theirissuesrelated to water quality;

k.) similarly, such days could be observed at
block level/ district level on a quarterly basis
to visibilize the WQMS activities as well as to
highlight any key issues.

vi.) Standard Operating Procedure (SOP) for water-
borne disease outbreak

a.) outbreak of water-borne diseases are
sporadically reported from many States. This
is particularly observed during monsoon
season or otherwise, when there is a chance
of wastewater mixing with drinking water;

b.)

c.)

d.)

climate change is predicted to increase the
severity of weather-related events such as
floods and droughts. India too, will be
greatly affected by these changes. For
example, heavy rains and resultant floods
can create conducive environments for
numerous water-borne diseases such as
diarrhoea, cholera, dysentery, typhoid and
other bacterial and viral diseases. Evidence
shows that rising temperatures and warmer
climates can trigger an increased frequency
of water-borne diseases such as cholera,
giardiasis, salmonellosis, and
cryptosporidiosis. Droughts can also trigger
water-borne diseases due to increasing
water shortages compromising sanitation
and hygiene. Since this is a public health
issue affecting a large number of persons
placing a burden on health institutions, it is
essential to have coordinated protocol
among multiple agencies involved to
addressit;

the SWSM is to ensure a Standard Operating
Procedure (SOP) to control the disease
outbreak. This inter alia includes
coordinating with water supply agency,
pollution control board, health authorities
and water quality testing laboratories;

on report of such an outbreak, immediate
action is to be taken to test the water
samples in water quality testing laboratories
(preferably accredited/ recognized ones by
NABL) and water supply agency is to arrange
to shut-off the contaminated water supply
and provide alternative safe water. Arrange-
ments are to be made to test all nearby
source(s) of drinking water to pre-empt
outbreak in that area. IEC activity is to be
undertaken in the affected area informing
the public about the precautions to be
taken;

o™
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e.)

in far off/ tribal/ forested areas, regular
water quality surveillance of sources of
drinking water are to be undertaken involv-
ing mobile laboratories, if available or by
involving nearby trained VWSC/ Pani Samiti
members, and results are to be analyzed for
any deviations from normal values. The
agencies are to ascertain the reason for the
outbreak, and take stringent follow-up
action, as per pollution control norms, if
contaminationis caused due to negligence.

vii.) Water quality hotspots

a.)

b.)

c.)

there may be water sources with a border-
line chemical contamination, i.e. a little
lower than the prescribed limit as per
BIS:10500. To ensure that the water supply
through FHTC is of prescribed quality,
villages using such water sources have to be
periodically monitored and may be enlisted
as 'hotspot sources?". The list of such
'hotspot sources' is to be updated by the
PHE/ RWS Department and such villages/
habitations need to be prioritised and
monitored for regular water quality testing.
Corrective measures need to be taken
immediately, asand whenrequired;

before suggesting any such hotspot water
source for piped water supply system, it is to
be discussed with Gram Panchayat/ VWSC,
etc.and approved through Gram Sabha;

under NWQSM, some habitations have been
marked as 'quality improved'. All sources in
such habitations are to be recognized as
hotspots and need to be monitored closely.

viii.) Awareness, training and capacity building

a.)

JJIM is a decentralized, demand-based,
community-managed programme. PHE/
RWS department to play the role of a
facilitator. Hence, plans to be made to build

b.)

community/ public leadership to ensure
long-term sustainability of the entire water
supply system. Community/ public to be
made aware of safe and unsafe water
sources, harms of drinking contaminated
waterand importance of tap water;

to sensitize public on water quality issues,
maps indicating block-wise ground water
quality to be put up on display in GP build-
ings, block and district offices;

in areas with Fluoride and Arsenic contami-
nation, it has been observed that lack of
nutrition and health further compounds the
problem. Convergence with departments
handling nutrition and health in rural areas
to be undertaken and efforts to be made to
raise awareness on contamination-wise 'dos
and donts'. IEC material in vernacular
language to be prepared and widely dissemi-
nated;

JJM calls for a massive shift in the implemen-
tation approach and hence trainings may be
organized at all levels to emphasize on the
importance of water quality from a public
health perspective. The National Centre for
Drinking Water, Sanitation and Quality
(NCDWSQ), Kolkata set up as an apex body
on PHE works with Key Resource Centres
(KRCs), Centres of Excellence (CoEs),
Professor Chairs on a hub and spoke model.
The NCDWSQ and its associated centres thus
may be utilized to train the personnel
involved in WQMS regularly.

ix.) Digitalgovernance

a.)

to strengthen community-based water
quality surveillance, pilot projects using
sensor-based loT systems for measuring and
monitoring water quality to be demon-
strated, and later be planned for scaling it

up;

21 As per Central Water Commission, the ‘hotspot’ is defined as having values of parameters beyond permissible levels, which is different from the
definition as per JJM

-G
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b.) a dedicated Water Quality Management
Information System (WQMIS) developed by
NJIM in partnership with ICMR has been
made available in the public domain to
establish transparency and credibility, and
prioritizing water quality. Trainings may be
held for all human resource especially
engaged in water quality on using WQMIS,
andtheirroleinit;

c.) State/ UT are to engage third-party verifica-
tion agencies to check the functioning of
water quality monitoring and water quality
surveillance services;

d.) following the utility approach, State/ UT to
develop a robust grievance redressal system
with user-friendly technology where the
water user is approached promptly, issue
addressed at the earliest and user informed
on action taken.

X.) Building partnerships

a.) States/ UTs may also tie up with chemistry
laboratories of schools, colleges, universi-
ties, technical institutions, accredited
private water quality testing laboratories to
strengthen their water quality testing
facilities, and all water laboratories be
brought under the water quality testing
network on a nominal payment basis. These
additional facilities will follow the same
protocols for testing as followed by State/ UT
water quality laboratories. This will also help
engagement of students in water testing
activities and bringing awareness among
them;

b.)

c.)

d.)

e.)

internship opportunities may be provided to
the students from similar fields for labora-
tory work and explore community engage-
ment/ field work with students from social
sciences;

sector partners, KRCs, Implementation
Support Agencies (ISAs), etc. may be
engaged in undertaking WQMS activities,
viz. Baseline/ gap assessment, training of
various stakeholders, handholding commu-
nity in water quality surveillance, strength-
ening water quality laboratories, etc.;

States/ UTs may also encourage and pro-
mote entrepreneurship and enterprises in
water quality testing at the local level. The
local enterprises can provide water quality
monitoring services to a cluster of villages or
block(s) and make water quality testing easy
to access for general public and these
additional facilities will follow the same
protocols for testing as followed in State/ UT
water quality laboratories;

States may explore partnerships with State
Rural Livelihood Mission (SRLM) to benefit
from the established network of Self Help
Groups (SHGs). The SHGs may also be
trained to function as water utilities, viz.
taking ownership of water quality surveil-
lance in one or more villages, etc. enabling
their entrepreneurial spirit.
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L 5. Institutional mechanism

The overall responsibility of WQMS activities is with
Rural Water Supply (RWS)/ Public Health Engineering
Departments (PHED)/ Water Board/ Nigams and other
institutions at various levels, viz. village, district, and
State/ UT levels. They play a key role in planning,
implementation and monitoring of WQMS activities.

This chapter provides an institutional framework
considering all key stakeholders of water quality
monitoring & surveillance and specifically aimed to
empower the role of Chemists in the States/ UTs along
with requirement of Human Resources (HR) at differ-
entlevels.

5.1 Institutional roles and respon-
sibilities
5.1.1 Nationallevel

The National Jal Jeevan Mission (NJJM), Department of
Drinking Water and Sanitation (DDWS), Ministry of Jal
Shakti, has the following mandate:

i.) provide policy guidance, financial assistance and
technical support to States/ UTs;

ii.) issue necessary guidelines/ advisories from time
totime;

iii.) facilitate the planning of WQMS activities and
handholding of State/ UT officials, including
chemists for NABL accreditation of laboratories;

iv.) create and maintain a separate Water Quality
Management Information System (WQMIS) for
implementing and monitoring JJIM activities in
States/ UTs;

v.) ensure regular updating of WQMS activities data
on IMIS/ WQMIS, and take corrective actions
whenrequired;

vi.) organise national consultations, workshops,
seminars, etc. and facilitate capacity building of
State/ UT officials, including chemists, and other
human resources through cross-learning and
sharing of best practices, success stories, etc.;

vii.) promote innovation, research, advanced mobile
apps to verify proper collection of samples and
geo-tagging of the same including technological
development activities;

viii.) third-party verification/ evaluation/ assessment
of laboratories and data entered by States/ UTs
on WQMIS, etc.

5.1.2 State/UTlevel

5.1.2.1 StateWater & Sanitation Mission (SWSM)
Functions of SWSM:

I.) responsible for overall water quality monitoring
and surveillance activities and coordination at the
State/ UT level;

ii.) nominate Chief Chemist of drinking water quality
commisionerate as the member of executive
committee of SWSM;

iii.) monitor population exposure to unsafe drinking
water, the extent of exposure by risk level, and
the severity of that risk's contribution to disease
burden;

iv.) include an agenda item on drinking water quality
in every Apex Committee meeting of SWSM
chaired by the Chief Secretary;

-G
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Institutional framework

State level - State Water & Sanitation Mission (SWSM)

SWSM — Apex Committee (Chief Secretary as Chairperson)

SWSM - Executive Committee (Secretary, RWS/ PHE department as Chairperson)

Nodal officers of other
departments, viz. health,
education, rural development,
Panchayati Raj, etc.

Engineer-in-Chief (E-in-C)/

Chief Engineer (CE) Chief Chemist

Drinking Water Quality Commissionerate
headed by Chief Chemist

State water Chemist, regional Nodal officer responsible for
quality testing water quality drinking water supply and quality at
laboratory testing laboratory district level, viz. Assistant Engineer
(AE)/ Junior Engineer (JE), etc.

Chemist, mobile water quality
testing laboratory

District level - District Water & Sanitation Mission (DWSM)

Nodal officer responsible for drinking
water supply and quality at district
level, viz. Superintendent Engineer (SE)/
Executive Engineer (EE), etc.

Chemist/ Lab-in-charge,
district water quality
testing laboratory

Nodal officer responsible for drinking
water supply and quality at block/ sub-
division level, viz. Assistant Engineer
(AE)/ Junior Engineer (JE), etc.

Chemist/ Lab-in-charge,
block/ sub-division water
quality testing laboratory

Gram Panchayat and/ or village level

Gram Panchayat and/ or its sub-committee, i.e. Village Water & Sanitation Committee
(VWSC)/ Pani Samiti, etc.
+
Five women trained in every village on water quality surveillance
(testing using Field Test Kits (FTKs), undertaking sanitary inspection, uploading data online)
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v.) firm up State/ UT policy on engaging dedicated
human resource for ensuring water quality
testing as well as surveillance using Field Test Kits
including any honorarium;

vi.) recognise well-performing districts, Gram
Panchayats and/ or its sub-committee, i.e.,
VWSC/ Pani Samiti/ User Group, etc., ISAs from
time-to-time and develop a policy to reward
them;

vii.) designate a title for the five trained women in
every village, viz. Jal Sakhi/ Jal Sahiya/ Jal Agua,
etc. as perthelocal culture;

viii.) guide/ facilitate laboratories at all levels through
policy and financial assistance, etc.

5.1.2.2 Drinking Water Quality Commissionerate

A Drinking Water Quality Commissionerate (DWQC) is
recommended for separation between water supply
delivery and water quality testing services.

Many people do not drink water directly from tap due
to lack of trust. Significant trust deficit on quality of
water supplied exists among the general public, who
often avail a point-of-use treatment device. Currently,
in States/ UTs, the drinking water supply agency looks
after both supply of water and its quality. However, a
separate cadre of employees, viz. Chemists,
dedicatedly work in this agency to monitor the water
quality, but report to the engineers who are responsi-
ble for water supply. Keeping this in view, to develop
trust, transparency and accountability with regard to
water quality, the States/ UTs are to give autonomy to
those operating water quality testing laboratories and
designate the Chief Chemist to oversee the function-
ing of laboratories, water quality testing, monitoring
andsurveillance at all levels.

The current situation demands de-coupling of the two
functions of water supply and water quality monitor-
ing, as well as functionaries and make water quality
monitoring and surveillance an independent function
with required autonomy, i.e. funds, functions and
functionaries at every level, i.e. State/ UT/ regional/

district/ Sub-division/ block. To achieve this, it is
important to create a separate Drinking Water Quality
Commissionerate (DWQC) with the Chief Chemist
(Water Quality) of the State/ UT designated as the
nodal officer. She/ he/ they would directly report to
the Secretary or Pr. Secretary of the Department
responsible for the rural water supply on all matters
relating to water quality with information copy to the
counterpart engineers as well. She/ he/ they are to
monitor/ guide the effective implementation of
WQMS activities in the State/ UT.

Given the priority and funding support (2% WQMS
fund) to WQMS activities, the Commissionerate is to
also be financially empowered to meet the require-
ments of carrying out the WQMS mandate, viz.
strengthening laboratories, undertaking community
engagement activities, etc. Further, the
Commissionerate is to also be vested with the financial
powers at par with the Head of the RWS/ PHE depart-
ment. Similarly, the Chief Chemist is to be provided
with necessary authority for communicating with
concerned line departments and are provided vehicle
facilities for periodic inspection of laboratories, as per
State/ UT norms and any other requirements.

The DWQC is to issue monthly reports on the drinking
water quality status, water quality monitoring &
surveillance. The reportis to be placed before the Apex
Committee forits consideration and deliberations. The
aim of DWQC is to ensure that all the laboratories in
the State/ UT are providing the recommended services
and meeting all standards for laboratory quality and
safety as well as build capacities of communities to
undertake regular water quality surveillance. The
States/ UTs are to complete this transition by 2™
October, 2022 positively. The functions of DWQC are
to:

i.) assist the SWSM/ RWS/ PHE Department in
carrying out the functions of the mission;

ii.) prepare State/ UT and district annual action
plans on WQMS activities following a participa-
tory bottom-up approach;

—©
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iii.)

vi.)

vii.)

viii.)

ix.)

X.)

plan and guide strengthening of water quality
testing laboratories by setting-up or upgrading
State/ UT/ district/ sub-division/ block/ mobile
laboratories and monitoring their performance
by undertaking their assessment and suggesting
improvement plans;

considering the area-wise contaminations/
challenges within the State/ UT, firm up a list of
parameters to be tested at different levels along
with the necessary equipment to test the same.
All basic water quality parameters are to be
tested at all levels. A suggestive list of parame-
ters to be tested at each level is mentioned at
Annex-lll;

develop human resource policy inter alia
including institutional memory, remuneration,
capacity building, etc. and ensure that adequate
human resources are available in all laboratories
and that one Lab-in-charge/ Lab technicianis not
assigned more than one laboratory;

plan, guide and monitor NABL accreditation
and/or recognition of all laboratories set up in
the State/ UT;

develop and implement capacity building plan/
Information Education and Communication (IEC)
material/ Behavioural Change Communication
(BCC) strategy for all stakeholders involved in
WQMS activities and generate awareness on
various aspects of water quality and its impor-
tance, water-borne diseases and health effects
of contaminated water, safe handling and
storage of water, etc.;

prepare documents/ manuals on water quality
testing and monitoring, SoPs for treatment of
laboratory wastewater and safe disposal of
laboratory wastewater;

prepare SoPs for proper sampling, i.e. collection,
preservation, transportation, analysis, reporting
and datainterpretation of the test results;

establish a mechanism for proficiency test
(cross-verification of test results) carried out by
different laboratoriesinthe State/ UT;

Xi.)

Xii.)

xiii.)

Xiv.)

XV.)

Xvi.)

Xvii.)

undertake R&D/ innovative interventions
addressing water quality issuesin the State/ UT;

network and coordinate with Department of
Atomic Energy (DAE) approved laboratories/
NABL accredited laboratories for monitoring
radioactive and virological parameters;

draw up the Standard Operating Procedures
(SOP) to control water-borne disease outbreak,
if any, duly empowering DWSMs to coordinating
with water supply agency, pollution control
board, health authorities and water quality
testing laboratories;

conduct training on WQMS activities for all
stakeholders through workshops, seminars, etc.
and generate awareness on various aspects of
water quality and its importance, waterborne
diseases and their health effects, safe handling
and storage of water, etc.;

organise training, workshops, seminars for
various stakeholders on WQMS activities;

develop communication material on WQMS
activities especially for communities; Update
and generate State/ UT-level maps on different
types/ intensity of contamination to be placed in
State/ UT laboratories/ offices of RWS/ PHED;

explore partnerships in implementing WQMS
activities;

xviii.) carry regular review meetings with the Chemists

Xix.)

XX.)

of different levels of laboratories to ensure work
asperactionplan;

capture best practices, success stories and share
for dissemination;

set up robust grievance redressal system and
monitor and ensure that water quality griev-
ancesare addressed on priority, etc.

To shoulder this responsibility at DWQC, Technical
Support Unit (TSU) with specialization in public health,
water quality monitoring & surveillance, manage-
ment, community mobilization, capacity develop-
ment, etc. needs to be deployed. The States/ UTs may
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also leverage the TSU's capabilities for synergizing IEC
and capacity building activities with existing Project
Management Units (PMUs).

5.1.2.3 State/ UT level water quality testing labora-
tory

Thereisto be a state-of-the-art State/ UT level drinking
water quality testing laboratory in every State/ UT with
the capacity to analyse all physical, chemical and
microbiological parameters as mentioned in BIS IS
10500: 2012 and its subsequent amendments. It is to
be headed by a senior-level experienced Chief Chem-
ist/ Chief Microbiologist. Once the decoupling is done
in the State/ UT, as elaborated in para 5.1.1, the Chief
Chemististo reporttothe Secretary, RWS/ PHED.

In case of large States/ UTs, depending on require-
ment, regional laboratories at par with State-level
laboratory may need to be set up so that State/ UT
laboratory is not overloaded. The lab-in-charges of the
regional laboratories are to report to the Chief Chemist
at State/ UT laboratory. States/ UTs may also upgrade
an existing district laboratory to a regional laboratory
which would perform both the functions, as indicated
earlier.

A regional laboratory will have the same facilities as a
State/ UT laboratory, and are to be located in such a
way that all districts in that specific region can easily
access its services. The human resources in these
laboratories are to be at par with State/ UT laborato-
ries, but the person in-charge is to report to the Chief
Chemist of the State/ UT laboratory.

Functions of State/ UT level water quality testing
laboratory areto:

i.) work as a referral institute to analyse specific or
newly/ emerging water quality problems;

ii.) identify emerging contaminants as well as
instruments/ equipment required for their
testing;

iii.) test at least 5% of the total drinking water
samples across all district level laboratories, with

random and uniform geographical spread,
including positively tested samples referred by
district/ sub-division/ block/ mobile laboratory;

iv.) monitor & ensure timely data updation on
waQmMmIs;

v.) monitor the performance of the district, sub-
divisional/ block/ mobile laboratories and ensure
Quiality Assurance & Quality Control (QA & QC) in
these laboratories and suggest plans for their
improvement and strengthening;

vi.) ensure proper AMC/ CAMC/ calibration of all
instruments/ equipment using Certified
Reference Material (CRM) as per 'IS/ 1SO/
IEC17025:2017";

vii.) data analysis of State/ UT laboratory samples,
including the positively tested samples from
district, sub-divisional/ block/ mobile laborato-
ries and follow-up corrective action to ensure
potability of drinking water;

viii.) coordinate with similar laboratories of other
departments in the State/ UT/ Central Govern-
ment agencies; recommend corrective actions to
Engineer-in-Chief/ Chief Engineer of the depart-
ment;

ix.) determine the risk of pollution from various
sources and delineate the areas prone to water
contamination (hotspots) on the State/ UT map,
recommend corrective actions;

X.) ensure timely procurement of chemicals/
glassware/ consumables as per procedural
formalities or State Government/ UT Administra-
tion rules. Render periodic guidance to the
chemist at district/ block level laboratories;

xi.) support SWSM in procurement/ refilling FTKs/
bacteriological vials on time;

xii.) support SWSM/ concerned authority in procure-
ment of laboratory instruments/ equipment, etc.
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5.1.3 Districtlevel

5.1.3.1 District Water & Sanitation Mission (DWSM)

The District Water and Sanitation Mission (DWSM) is
responsible for overall water quality monitoring and
surveillance activities at the district level. While the
Executive Engineer, RWS/ PHWD is the Member-
Secretary of DWSM and responsible for supply of
water to households, the Chemist-in-charge of the
district laboratory is responsible for the performance
of laboratoriesinthe jurisdiction.

Functions of DWSM:

i.) responsible for overall water quality monitoring
and surveillance activities and coordination at the
districtlevel;

ii.) monitor population's exposure to unsafe drinking
water, the extent of exposure by risk level, and
the severity of that risk's contribution to disease
burden;

iii.) raise issues of importance on drinking water
quality to SWSM;

iv.) implement the SOP for water-borne disease
outbreak, as required, in coordination with water
supply agency, pollution control board, health
authorities and water quality testing laboratories;

v.) recognise well-performing sub-divisions/ blocks/
GPs/ VWSCs, and ISAs from time-to-time and
reward them;

vi.) guide/ facilitate laboratories under its jurisdic-
tion, etc.

5.1.3.2 District level water quality testing laboratory

The district laboratories are to assist the DWSM in
carrying out the functions of the mission. The Chemist
in-charge of the district laboratory is responsible for
WQMS activities in the district and is to report to the
State/ UT Chief Chemist on all matters regarding water
quality testing laboratories and their functioning, with
an information copy marked to the executive engineer
orengineer in-charge of water supply at district level.

The district-level laboratories perform the following
functions:

i.)  monitor and implement WQMS activities in the
district and take corrective action;

ii.) raise awareness and develop capacity among all
stakeholders on various aspects of water quality
and its importance, waterborne diseases and
health effects of contaminated water, safe
handling and storage of water, etc.;

iii.) encourage and promote local entrepreneurship
and enterprises for water quality testing;

iv.) analyse water quality data generated at various
laboratories in the district and take corrective
action, if required;

v.)  monitor and update WQMS activities data on
IMISand WQMIS regularly;

vi.) plan, guide and monitor NABL accreditation of all
laboratories set up in the district;

vii.) monitor the working of laboratories set up in the
district and ensure the prescribed number of
samples are tested and the results shared with
district nodal officer/ concerned officer;

viii.) cross-verify water quality data and integrate it
with data from other laboratories of the State/
UT/ Government agencies;

ix.) explore the possibility of engaging laboratories
in colleges/ universities/ polytechnic institutes/
private pathological laboratories for water
quality testing on nominal payment basis
mutually agreed between DWSM and concerned
institutions;

X.)  procure Field Test Kits (FTKs)/ refills/ bacterio-
logical vials from the suppliers empanelled with
the State/ UT and distribute them at block/ GP
level for water testing;

xi.) take measures for strengthening and monitoring
community-based water quality surveillance
and sanitation activities prepared by SWSM;
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xii.) put up district map of water quality-affected
areas (hot spots), indicating the type and
intensity of contamination, at the district
collectorate and monitor the water quality
regularly;

xiii.) monitor water quality grievances and ensure
they are addressed on priority;

Xiv.) test water quality parameters of local impor-
tance. The major functions of these laboratories
include: drinking water quality testing of all
sources as per protocol, their monitoring &
surveillance;

xv.) closely monitor hotspots, undertake field visits
to hotspots/ quality-affected areas;

Xvi.) prepare water quality maps indicating the type
and intensity of contamination in the area of
their jurisdiction; recommend corrective action
to PHED/ RWS Department and alert the com-
munity;

xvii.) laboratory gap assessment and implementation
of laboratory improvement plans;

xviii.) technical support to DWSM in purchase of
consumables and non-consumable items to
ensure proper working of laboratories;

xix.) coordinate and share data with State/ UT
laboratory and other relevant stakeholders in
the State/ UT and district, e.g., health depart-
ment;

xx.) strengthen PRIs, GP and/ or its sub-committee,
i.e., VWSC/ Pani Samiti/ User Groups and involve
community in water quality monitoring and
surveillance activities including sanitary
inspections;

xxi.) implement quality assurance and quality control
procedures;

Xxii.) communicate test results to the Executive
Engineer, Zila Parishad, Assistant Executive
Engineer and to Gram Panchayats and/ or sub-
committee, i.e., VWSC/ Pani Samiti/ User Groups
for corrective actions at district and sub-

divisional level; ensure display of water quality
testresults at GP level;

xxiii.) regular quality testing of water supply in schools,
aganwadi centres, GP offices and other village
institutions using Field Test Kits (FTKs)/
bacteriological vials and communicating results
tothe authority concerned;

xxiv.) monitor utilisation of Field Test Kits (FTKs)/
refills/ bacteriological vials in GPs, schools,
anganwadi centresand other publicinstitutions;

xxv.) district laboratories are responsible for testing
250 water sources/ samples per month (3,000 in
a year as per the target of roster available on
Department/ National Mission IMIS) covering all
sources randomly spread geographically, includ-
ing the positively tested samples referred by the
sub-division/ block laboratory/ mobile laboratory
for basic water quality parameters. The district
laboratory will also refer the positively tested
samples to the State/ UT laboratory immediately.
The other parameters may be tested as per local
contamination at the district level;

xxvi.) regular monitoring and site visit of water quality
hotspots, etc.

5.1.4 Sub-divisional/blocklevel

The drinking water quality testing laboratories at sub-
divisional/ block levels are the core agencies to test
water quality parameters of local importance. Sub-
division/ block level laboratory Chemist is responsible
for WQMS activities at the respective sub-division/
block level. The sub-division/ block level laboratory
Chemist in charge is to report to the Chemist in charge
of the district laboratory for water quality, with a
information copy marked to the engineer in-charge for
rural water supply.

The functions of the sub-division/ block level laborato-
riesinclude:

i.) drinking water quality testing of all sources in
their jurisdiction and their monitoring and
surveillance;

—&
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ii.) sub-divisional/ block level laboratories will test
100% water sources under its jurisdiction; once
for chemical parameters and twice for bacterio-
logical parameters (pre and post monsoon) in a
year, covering all sources of a block at least for
basic water quality parameters. The positively
tested samples will be referred to the district
laboratory immediately. The other parameters
may be tested as per local contamination. In case,
block level laboratories are not available, services
of laboratories of nearby educational institutions
or universities may be explored and availed;

iii.) training and awareness generation activities
about water quality in rural areas and grassroot
level water quality workers;

iv.) involving PRIs, GP and/ or its sub-committee, i.e.,
VWSC/ Pani Samiti/ User Groups and the
community in water quality monitoring and
surveillance activities including sanitary
inspections;

v.) regular monitoring of water quality parameters
of local importance, reporting the test results to
the district level laboratory and sharing the
results with the community;

vi.) communicating the test results to sub-divisional
Engineer/ Assistant Engineer, Junior Engineer and
GPs and/ or sub-committee i.e., VWSC, Pani
Samiti, etc;

vii.) ensuring regular drinking water quality tests
using Field Test Kits (FTKs)/ bacteriological vials in
all schools, anganwadi centres, other village
institutions and communicating the test results to
concerned authority including DWSM and other
stakeholders in the district, e.g., the district
health department;

viii.) monitoring utilisation of Field Test Kits (FTKs)/
refills/ bacteriological vials in GPs, schools,
anganwadi centres, other public institutions and
sharing the results with concerned authority;

ix.) implementing quality assurance and quality
control procedures, etc.

5.1.5 Mobile drinking water quality
testing laboratory

The mobile water quality testing laboratories may be
set up to test specified parameters in inaccessible
areas. They play a major role following a cyclone,
flood, earthquake, etc., as they can reach the affected
areas at short notice. The drinking water quality
commissionerate will identify the requirement of
mobile laboratories and monitor their activities.

The functions of mobile laboratory are:

i.) water quality monitoring and surveillance in
remote areas/ hot spots/ disaster prone areas;

ii.) cross-verification of results with other laborato-
ries;

iii.) water quality testing and management during
disasters and natural calamities;

iv.) awareness generation amongst the PRIs and
community;

v.) anyspecially assigned task.

A brief write-up on Haryana's mobile laboratory is
mentioned in Annex-1V, etc.

5.1.6 Gram Panchayat and/ or its sub-
committee, i.e. VWSC/ Pani Samiti

The Gram Panchayat and/ or its sub-committee, i.e.
VWSC/ Pani Samiti are to shoulder key responsibility of
planning, implementation, management, operation &
maintenance of in-village water supply systems
including regular water quality testing, grievance
redressal, etc. The GPs/ VWSCs are to function as local
water utilities.

Functions of GP/ VWSCin WQMS are:

I.) water quality surveillance activities as per the
protocol established;

o™
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ii.) presumptive testing of water quality using FTKs/ iv.) sanitary inspection, once every month, and
bacteriological vials and regularly reporting test submitting the report to RWS/ PHE Department;
results to RWS/ PHE Department at sub-division/

v.) ascertaining drinking water quality at the house-
block level laboratory as the case may be; ) g & q y

hold level through regular testing of samples;

iii.) identifying, appointing and training five women
from the local community to conduct water
quality tests using FTKs/ bacteriological vials and
reporting the results;

vi.) testing all drinking water sources, including
private sources, using FTKs/ bacteriological vials;

Mini water gualit @ @
4 Y Capable of measuring different Mobilized to test water

testing loborato
9 L @ water quality parameters samples In remote and
@ sensitive locafions

Effective surveillonce of
drinking water gquaiity Shall provide support fo
eliminate water bome

diseases

WRSRLT WARTTT TEE TS LARDSAR DS
FHLD RRANAY

—

What's inv % oinr 'I,\:n-. ' 4 Weiestit. ..

Features of mobile water quality testing van, Haryana
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vii.) testing all drinking water sources/ supply in all
schools, anganwadi centres and other public
institutions, and submitting the test reports to
RWS/ PHE Department. Block/ sub-divisional
level chemist to nominate a member from VWSC
for uploading all water quality data on the
WQMIS portal;

viii.) supporting awareness generation in schools,
anganwadi centres, health centres, GPs/ PRIs on
various aspects of water quality and its impor-
tance, waterborne diseases and their health
effects, safe handling and storage of water, etc.;

ix.) working with ISAs in supporting communities in
the use of FTKs/ bacteriological vials and sanitary
inspections;

X.) promoting tap water connections through wall
writings like 'Tap water is free from contamina-

tion’;

xi.) conductingawareness campaign among children;

xii.) raising awareness on greywater status, especially
treatmentandreuse, etc.

5.1.7 Implementation Support Agencies
(ISAs)

NGOs/ VOs/ women SHGs/ CBOs/ Trusts/ Founda-
tions, etc. that are referred as Implementation
Support Agencies (ISAs) are playing a critical role as
partners in mobilizing and engaging the communities
to plan, design, implement, manage, operate &
maintain in-village water supply systems. Around
13,000 ISAs have been engaged by different States/
UTs to handhold GPs/ VWSCs.

In addition to their functions as prescribed in the
operational guidelines for implementation of JIM,
they may additionally be engaged to carry out the
following functionsin regards to WQMS:

I.) assist in baseline assessment, training and
capacity building of local communities;

= :ll-
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Village-level meetings to discuss water supply
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ii.) facilitate GPs/ VWSCs in conducting timely water
quality tests, undertaking sanitary inspections
and uploading the data;

iii.) identify and facilitate training of five women in
every village who can shoulder the responsibility
of water quality surveillance;

iv.) build awareness on various aspects of water
quality monitoring and surveillance, water
quality contamination, safety of tap water supply,
etc.;

v.) documentsuccess stories/ case studies;

vi.) facilitate special campaigns on water quality
testing, etc.;

vii.) conduct exposure visits for grassroots represen-
tatives to learn from one another by showcasing
best practices of WQMS including adopting
digital tools, etc.

5.1.8 SectorPartners

Sector partners are organizations like UN agencies,
international developmental agencies, foundations/
trusts/ NGOs/ CBOs/ corporates with CSR funds, etc.,
proactively working in the water sector with wide
outreach and impact. 184 sector partners have been
engaged for their support in designing campaigns,
capacity building, innovative technology, manage-
ment, monitoring, evaluation, etc.

In addition to their functions as prescribed in the
operational guidelines for implementation of JIM,
they may additionally be engaged to carry out the
following functionsin regards to WQMS:

I.) facilitate in exploring partnerships for effective
implementation of WQMS, set up pilot demon-
strations, etc;

ii.) supportin producing relevant policy documents,
SoPs, etc.

iii.) support in bringing innovative technology, best
practices/ case studies from across the globe in
strengthening WQMS;

iv.) carryevaluation studies and assist policy making;

v.) develop material relevant to water quality and
design creative outreach campaigns;

vi.) facilitate organization of conferences, work-
shops, etc. at regular intervals on water quality,
etc.

5.1.9 KeyResource Centres (KRCs)*”

Partnership for knowledge-building have been
envisaged with Government/ Non-Government
institution including universities/ deemed
universities/ administrative/ management/
engineering institutions/ training institutions, etc. of
repute that would function as Key Resource Centres
(KRCs). These institutions would be engaged for
capacity building, reorientation of different
stakeholders, dissemination of knowledge and
information, development of high-quality print and
audio-visual content, documentation of best prac-
tices, etc. to transform the eco-system of drinking
water supply sector.

The guidelines for capacity building by Key Resource
Centres (KRCs) specify its functions in detail. Some of
the KRCfunctions w.r.t WQMS are as under:

I.) design course/ study material, develop and
deliver end-to-end high-quality capacity building
programs;

ii.) conducttraining and capacity building of national
and State/ UT stakeholders;

iii.) provide knowledge support to the stakeholders
on the latest innovations, tools and best practices
that promote effective and efficient delivery of
services and monitoring;

22 Guidelines for capacity building by KRCs (available on www.jjm.gov.in)
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iv.) organize small and large events like workshops,
seminars, symposiums, round table discussions,
conferences, meetings, expert talks on issues
relating to safe drinking water;

v.) conduct research and assessments on various
issues of drinking water; etc.

5.1.10 National Centre for Drinking Water,
Sanitation and Quality (NCDWSQ)

To bring higher knowledge and provide learning
opportunities to public health engineers, the 'National
Centre for Drinking Water, Sanitation and Quality
(NCDWSQ)' has been established at Kolkata as an apex
institution for Public Health Engineering (PHE). The
institute is envisioned to serve as a premier institute
and bridge the wide prevailing knowledge and capac-
ity gap in the field of PHE. The institute will follow a
'hub and spoke model' and partner with the Key
Resource Centres (KRCs), Centres of Excellence (CoE)
and Professor Chairs being set up by DDWS across the
country and work in the areas of training and capacity
building, education and academic programmes,
research and innovation, and outreach and consulting,
etc. Further, the institute is also in process of setting-
up state-of-the-art water quality testing laboratory.

The institute initiated interactions with State/ UT
PHEDs/ water & sanitation Departments through
frequent capacity building, classroom trainings,
reorientation programmes and is encouraging them to
innovate to meet existingand emerging challenges.

5.2 Requirement of Human
Resource (HR)

Staff needs for an effective water quality assessment
laboratory varies a great deal. To estimate needs in
terms of human resources, the following factors may
be takeninto account:

I.) totalworkload;

ii.) schedule of on-site analysis, camp analysis and
laboratory analysis;

iii.) geomorphology/terrain of the area;
iv.) demographicconditions;
v.) size and complexity of the supply system;

vi.) distance of sampling points and water supply
systems.

Suggestive guideline for staff required for various levels of laboratories

Laboratory type HR position :‘:&zifr::

1. State/ UT level/ Regional  Chief Chemist/ Cheif Water Analyst 01
S Senior Chemist/ Senior Water Analyst/ Senior Microbiologist 01
Chemist/ Water Analyst 02

Microbiologist/ bacteriologist 01

Laboratory Assistant 03

Data Entry Operator 02

Lab Attendant 02

Field Assistant (task/ need based) 02
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Laboratory type HR position :‘:&zifr::
2. District level Chemist/ Water Analyst 01
Microbiologist/ Bacteriologist 01
Laboratory Assistant 02
Data Entry Operator 01
Lab Attendant 01
Field Assistant (task/ need based) 02
3. Sub-divisional/ Block level Junior Chemist 01
Junior Microbiologist 01
Laboratory Assistant 01
Data Entry Operator 01
Lab Attendant 01
Field Assistant (task/ need based) 01
4, Mobile Junior Chemist/ Microbiologist 01
Field Assistant (task/ need based) 01
Driver 01

(Note: Staffing requirements mentioned here are indicative of the WQMIS requirements)

Anincumbent with Chemistry/ Microbiology qualifica-
tion may be allotted chemical or microbiological
analytical work, at any level of the laboratory, as per
workload/ human resources available in the labora-
tory. Different States/ UTs have a different designation
for water quality professionals such as Water Analyst/
Chemist/ Assistant Chemist/ Junior/ Sr. Scientific
Assistants/ Scientific Officer/ Research Officer, etc.
These designations/ titles are suggestive and may be
decided by the respective State Government/ UT
Administration.

These positions can be filled with regular/ contractual
personnel or can even be outsourced following due
procedure as per extant rules of the State Govern-
ment/ UT Administration. However, all States/ UTs
must ensure at least one regular post of Water Ana-
lyst/ Chemist for the drinking water quality testing
laboratory in each district.

Keeping in view the pattern of different State
Governments/ UT Administrations, the educational
qualification and experience required for various
positions in the water laboratories is suggested as under.

—®
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Qualification and experience required for laboratory staff

1.  Chief Chemist/ Chief
Water Analyst

2. Sr. Chemist/ Sr. Water
Analyst

3.  Sr. Microbiologist

4.  Microbiologist

5. Jr.Chemist / Jr. Water
Analyst

6. Jr. Microbiologist

7. Lab Assistant

8. Data Entry Operator
(DEO)

9. Field Assistant

10. Lab Attendant

Post-graduation in Sciences with
Chemistry/ Environmental Sciences/
Microbiology/ Biotechnology/ Biologi-
cal Sciences as one of the subjects

Graduation in Sciences with Chemistry/
Environmental Sciences as one of the
subjects

Graduation in Sciences with Microbiol-
ogy/ Biotechnology/ Biological Sciences
as one of the subjects

Graduation in Sciences with Microbiol-
ogy/ Biotechnology/ Biological Sciences
as one of the subjects

Graduation in Sciences with Chemistry/
Environmental Sciences as one of the
subjects

Graduation in Sciences with Microbiol-
ogy/ Biotechnology/ Biological Sciences
as one of the subjects

10+2 in Science Group

10+2 with skills in computer fundamen-
tals

10 pass

8t pass

Minimum 15 years experience in
laboratory water quality analysis and
monitoring

Minimum 10 years experience in
laboratory water quality analysis and
monitoring

Minimum 10 years experience in
laboratory water quality analysis and
monitoring

Minimum 5 years experience in
laboratory water quality analysis and
monitoring

Candidate with higher qualification
in the cited subjects shall be pre-
ferred

Candidate with higher qualification
in the cited subjects shall be pre-
ferred

Candidates with one year experience
in water quality laboratory may be
preferred

Graduate with 1-year computer
course may be preferred

Candidates with 1- year experience
in water quality laboratory may be
preferred

Minimum one-year experience in
water testing laboratory and 10t
pass may be preferred
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The remuneration to the laboratory human resources
may be fixed according to the States/ UTs standard
schedule of Rates (SoR). Alternatively, the remunera-
tion may be fixed at par with the best in the sector to
attract the most competent personnel. The human
resource, qualification and experience required, and
remuneration to be paid should be approved by the
State Water and Sanitation Mission (SWSM). The aim is
to get the best possible and competent personnel for
working in the laboratories. While fixing the remuner-
ation, minimum wage and prevailing market rate
should be keptin mind.

States/ UTs may hire an agency to provide human
resource support for water testing laboratories. All

Roles & responsibilities of laboratory personnel

costs of outsourced staff for laboratories, including
mobility allowances as well as engagement of
outsourced agencies, are allowed under WQMS fund.
The financial terms and conditions of the outsourcing
agency should have the approval of the SLSSC, duly
following the procedural formalities as per Govern-
ment rules. Salaries of the regular staff should be met
from the State Government/ UT Administration funds.
The overall responsibility of smooth functioning of
drinking water quality testing laboratories at all levels
lies with the Secretary, PHE/ RWS Department as
Chairperson of the Executive Committee of SWSM.
The roles and responsibilities of laboratory personnel
areasunder.

m Role/ designation Responsibilities

1.  Chief Chemist/ i.) overall in-charge of all the drinking water quality testing laboratories set up in

Chief Water Analyst the State/ UT;

ii.) upkeep of the central repository of water quality analysis manual, and other
related documentation for smooth functioning of laboratories;

iii.) prepare Standard Operating Procedures (SOPs) for proper sampling techniques,
i.e. collection, preservation, transportation, analysis, reporting and data
interpretation of test results;

iv.) prepare Annual Action Plan for an effective WQM&S, both for basic and newly

emerging parameters;

v.) ensure proper AMC/ CAMC of instruments/ equipments following approval
from competent authority duly adopting procedural formalities as per State
Government/ UT Administration rules;

vi.) ensure timely procurement of chemicals/ glassware/ consumables after
approval from competent authority and adopting procedural formalities as per
State Government/ UT Administration rules;

vii.) ensure proper calibration of all instruments/ equipments using Certified
Reference Material (CRM) as per ‘IS/ISO/IEC 17025:2017’;

viii.) plan corrective actions in consultation with Engineer-in-Chief/ Chief Engineer of

the department;

ix.) ensure compilation of water treatment technologies and corrective actions;

X.) ensure cross verification of test results, quality control and safety in laboratories

atalllevels;
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m Role/ designation Responsibilities

xi.) supervise and guide reporting staff on sampling, water quality analysis, data
analysis, identification of standard corrective actions based on water quality
analysis data;

Xii.) ensure correctness of data uploaded on JIM IMIS;
xiii.) any other taskin the interest of ensuring safe drinking water supply;

xiv.) plan, guide & support for NABL Accreditation of laboratories in the State/ UT at
least for parameters of basic water quality importance and other parameters as
per local conditions, etc.

2. Sr.Chemist/ i.) render proper assistance to the Chief Chemist in proper upkeep of the labora-
Sr. Water Analyst/ tory as stated above;

1o el ii.) provide guidance to the Chemists and microbiologists at district and sub-
divisional/block level laboratories;

iii.) handling of advanced water testing instrumentation in the State/ UT level
laboratory;

iv.) ensuretesting of targeted samples of State/ UT laboratory;
v.) analyze sanitary surveillance data after selective field checks;

vi.) any other taskin the interest of proper water quality management in the State/

UT, etc.
3. Chemist/ i.) render proper assistance to the concerned reporting officer for achieving the
Water Analyst/ targets set for water quality testing;

Microbiologist ii.) implementation of proper sampling techniques, i.e. collection, preservation,

transportation and analysis of physico-chemical and microbiological parame-
ters;

iii.) updation of water quality data on IMIS regularly;
iv.) fumigate periodically to maintain the sanctity of the microbiological laboratory;

v.) any othertaskin the interest of proper water quality management in the State/

UT, etc.
4. Jr. Chemist/ i.) render proper assistance to the concerned reporting officer for achieving the
Jr. Microbiologist targets set for water quality testing;

ii.) implementation of proper sampling techniques as collection, preservation,
transportation and analysis of physico-chemical and microbiological parame-
ters;

iii.) ensure properupkeep ofthe lab;

iv.) anyother task in the interest of proper water quality management in the State/
UT, etc.
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m Role/ designation Responsibilities

5. Laboratory Assis- i.) prepare reagent solutions and assist Chemist and Microbiologist in carrying out
tant analysis;

ii.) anyothertaskassigned by the Chemist/ Microbiologist, etc.

6. Data Entry Opera- i.) timelyentryof water quality datainto the IMIS formats;
27 ii.) he/Sheis to keep record of all of the samples collected and analyzed in labora-
tory on computer;

iii.) anyothertaskassigned by the Chemist/ Microbiologist, etc.

7.  Field Assistant i.) collection, preservation, transportation, proper labeling and storing of samples
inthe laboratory;

ii.) anyothertaskassigned by the Chemist/ Microbiologist, etc.
8. Lab Attendant i.) cleaningofglasswares and help in maintaining the laboratory in clean condition;

ii.) anyothertaskassigned by the Chemist/ Microbiologist, etc.

Apart from the mentioned ones, some specific roles iii.) coordinating with other stakeholders and
for Chief Chemist that need to be discharged as Departments; advocating for good sanitation of
technical head of the water quality are: spring sheds, watersheds, catchment areas of

lakes and ponds that serve as drinking water

i.) participating in programmes of Doordarshan/ All
India Radio (AIR) about various aspects of water
quality in the State/ UT;

ii.) generating public awareness on water quality
through educational institutions, i.e. schools and eoeo0 sooo0

colleges, etc.;

sources, etc.
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k 6. Strengthening water quality testing

Strengthening water quality testing laboratories
involves their up-gradation by providing appropriate
infrastructure, including laboratory accommodation
and environment, instruments, equipment, etc.
Provision of safe drinking water necessitates a well
located and equipped laboratory network within the
State/ UT for water quality assessment. The network
of such water quality testing laboratories may have a
structure based on a State/ UT laboratory, district
laboratories, sub-divisional/ block/ a certain number
of Mobile laboratories as per the necessity of State/
UTs PHE/ RWS Departments.

6.1 Public-private partnerships
and other possibilities

Achieving the JIM objective of providing safe water
implies testing, monitoring, analysing and communi-
cating with the stakeholders for taking the follow-up
action. As there is a disproportionate relationship
between the number of water sources and water
quality laboratories available for testing, there is a
necessity for a large number of laboratories to meet
the water quality testing requirement. However,
setting up new laboratories using Government
resources would imply investments, delays and
sustainability issues in the long run. In this scenario,
the PPP route involving private laboratories from
different institutions will be desirable. It will not only
save cost and time but will also give access to their
infrastructure, human resources and services at short
notice. This can help get results fast.

JIM, therefore, encourages building partnership with
all stakeholders. Towards this, the States/ UTs can
explore Public-Private Partnership wherein the PHE/
RWS Department may collaborate with NABL/ 1SO/
other suitably accredited water quality testing private
laboratories. JJM can leverage such laboratories as
Support Organisations (SO) and utilise their strengths
following all SOPs as per government procedure.
Additionally, the Public-Public Partnership may also be
explored with the water quality testing laboratories of
other/ similar State/ UT/ Central Government agen-
cies, i.e., Central Pollution Control Board/ Central
Water Commission/ Central Ground Water Board,
State Pollution Control Boards/ laboratories under
Public Health Centres/ Community Health Centres
that can extend these services, etc.

Further, States/ UTs may also designate any NABL/
ISO/ other suitably accredited Public or Private water
quality testing laboratory as Support Organisation for
water quality testing, following all formalities
prescribed in Government procedures. Under JJM,
States/ UTs can encourage and promote entrepreneur-
ship and enterprises for water quality testing at local
level. These could be responsible for a cluster of
villages or block(s) and ease the access to water quality
testing for public.

The footprint of water quality testing can further be
increased by engaging laboratories at colleges,
universities, higher secondary schools, polytechnic
institutes, private NABL accredited/ BIS approved
water quality testing laboratories, etc., on mutually
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agreed payment basis. The laboratories in these
institutions can be used for testing water samples and
also can be made accessible to all the stakeholders, for
which an agreed sum can be paid on sample basis.
Several States/ UTs have already used PPP model to
operate the water quality testing laboratories. Few
examples are captured at Annex-IV.

6.2 Specification for laboratory

ii.)

and other infrastructural
requirements

Physical facility: The design of the laboratory at
the State/ UT, district and sub-divisional level
shall depend upon the volume of analytical
work required to be done at each level. In
deciding the requirement of space, due atten-
tion should be given to the space needed for
permanently installed equipment and optimal
performance of analytical work by the labora-
tory personnel. While constructing the new
laboratory, or modifying the existing one,
provision for future expansion must be made.
The State/ UT/ district level laboratories should
preferably be in Government owned buildings.

Location of the laboratory: The location and
contact details of all laboratories must be
prominently displayed using sign boards,
posters, wall paintings etc. near bus stations,
railway stations, Gram Panchayat offices,
schools and other important public places. The
location of all laboratories must be given wide
publicity so that the common man is aware
where to go to seek water quality analysis. The
location of laboratories should be at State/ UT,
district, sub-division/block HQ level. The
location of all laboratories should be geo-
tagged, and details available on State/ UT
department and DDWS websites. The laborato-
ries should be located such that they get
adequate natural lighting and ventilation. A
standard design of laboratories may be pre-
pared.

ii.)

iv.)

Vv.)

vi.)

vii.)

viii.)

Renovation/ upgradation of existing
laboratories and establishment of new
laboratories: States/ UTs can utilize WQMS
funds for strengthening water quality testing
Laboratories by setting-up/ up-grading State/
UT/ district/ sub-division/ block/ mobile
laboratories. Payments of rental charges of
various levels of laboratories are allowed under
WQMS. For the State/ UT level laboratories,
construction of the building is also permitted,
provided adequate land is made available by
the State Government/ UT Administration.

Floor space: Floor space for the laboratory is
mentioned in Annex-V. Use of smooth tiles on
floors should be avoided, and anti-skid
measures should be taken.

Walls of the laboratory: The walls should be
finished smoothly in a light colour and should
have sufficient thickness and provision for built-
in cabinets. A standard Dos and Don'ts chart is
to be made prominently visible. Standard
practices as per the Bio-Safety Level (BSL) and
Chemical Safety Level (CSL) for specific
parameters are to be followed.

Lighting: All workrooms, including passages in
the laboratory, should be well lighted. There
should be enough windows provided in the
laboratory area (except the microbiological lab)
with transparent window glasses. Translucent
roofs are now available to facilitate adequate
illumination during the daytime. This may be
thought of while planning the roof of the
laboratory. Adequate provision of artificial
lighting should be provided to supplement
natural light. Additional plug points should be
provided for extra lighting if needed. (online
voltage stabilizer may be considered).

Fuel gas supply: Provision for supply of fuel gas
and gas burners on the workbenches shall be
provided wherever required.

Balance room: The digital balance shall be
placed on a separate table in a cubicle or
enclosureinthelaboratory.
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ix.)

Xi.)

xii.)

xiii.)

Xiv.)

Media preparation and sterilization room: For
microbiological/ bacteriological analysis,
additional facilities for media preparation,
centrifuging, sterilization by autoclaving etc.,
are mandatory and a separate enclosure for
accommodating these facilities needs to be
provided.

First Aid Box: All laboratories must ensure that
they have adequately equipped first aid box
with proper medicines/ bandages/ eyewash.
The first aid box should be placed such that it is
easily accessible to all staff members. The
laboratory should also have a First Aid Chart.
First Aid material should be reviewed for its
shelf life every three months, and expired
material should be disposed of in a proper
manner.

Library: Each State/ UT Laboratory shall have a
computerized library facility having all Standard
Operating Procedures (SOPs) and books/
journals/ periodicals related to drinking water
quality, water-related diseases and water
quality monitoring and surveillance. An ade-
quate number of IEC material on consumption
of safe drinking water, personal and environ-
mental hygiene may be kept for distribution to
rural people who visitthe laboratories.

Computers and Printers: Each laboratory shall
have required number of computers, printers
and other consumables.

Work tables and benches: Suitable laboratory
furniture is to be procured by State/ UT, district
or sub-division/ block level laboratories as per
local requirement and may be such that they
can easily be maintained and cleaned. Prefera-
bly, it may be vibration free/ shock-resistant.
Adequate provision may be made for storing
chemicals and reagents as per guidelines/
standards.

Instruments: The list of instruments required is
provided in Annex-VI. (These are only sugges-
tive in nature and addition/ deletions with

XV.)

Xvi.)

advancement in technology may be made as
deemed appropriate by the State Government/
UT Administration). With advancements in
instrumentation that incorporate digital
technologies to test water quality, different
levels of laboratories have to procure
equipments that can perform water quality
testing for multiple parameters. These
equipments would not only reduce the turn-
around time for delivery of test results, but also
significantly increase the number of tests that
can done by the laboratory as well as bring
downthe humaninterventionin testing. Alist of
such equipmentsis given at Annex-VII.

Calibration of equipments/ instruments: The
equipments/ instruments used for testing have
to be regularly calibrated as per their require-
ment. An annual schedule needs to drawn up
for calibration showing the frequency of
calibration, intermediate checks to carried out
along with remarks. Suggested format is given
in Annex-VIII.

Maintenance: The States/ UTs may develop an
appropriate Annual Maintenance Contract
(AMC)/ Comprehensive Annual Maintenance
Contract (CAMC) policy for maintenance,
calibration, repairs of instruments/ equipment
available in the laboratories. However, it is
preferable that for instruments/ equipment of
value less than Rs.10 lakh, Annual Maintenance
Contract (AMC) may be adopted and for
sophisticated instruments/ equipments of
value more than Rs.10 Lakh, Comprehensive
Annual Maintenance Contract (CAMC) be
adopted. The AMC /CAMC may be one of the
terms & conditions of bid document while
procuring instruments and equipments of the
laboratory. The States/ UTs may also frame
policy for procurement of reagents, chemicals,
glassware's and other related consumables
required for the drinking water quality testing.
Government e-Marketplace (GeM) platform
may be used widely for procurement purposes.
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xvii.) Glassware: The suggestive list of glassware
required is provided at Annex-IX. The quality of
glasswares may be Borosilicate Class B in
general and Class A for NABL accredited
laboratories. Subsequent procurement could
be based on actual needs.

xviii.) Chemicals for State/ UT, district and sub-
divisional/ block laboratories: The suggestive
list of chemicals for State/ UT, District and Sub-
divisional/ block level laboratories is provided
at Annex-X. Any additional chemicals if required
may also be procured. This may vary with the
routine parameters that are intended for
testing. Subsequent procurement could be
based on actual needs. Laboratories are to have
at least 3 months back up of chemicals. Also
States/ UTs are to ensure that only Analytical
Reagent (AR)/ Guaranteed Reagent (GR) grade
chemicals are used for water quality testing. Itis
also suggested that each laboratory may keep
sufficient stock of disinfectants like bleaching
powder, Potassium permanganate and un-
hydrated lime with adequate precautions so
that these can be used by the trained laboratory
professionals for disinfection purpose.
Chemicals used for Field Test Kit shall invariably
include date of manufacture, batch number and
expiry date. State/ UT is also requested to refer
'Standard methods for the examination of
water and waste water', 23" edition, published
by APHA (American Public Health Association).

6.3 Water quality analysis
requirements

6.3.1 Methodology for sampling

There are many important factors for accurate analysis
of asample. Theseinclude:

i.) proper collection of the samples;

ii.) transportation;

iii.) storage and procedures for microbial and
chemical analysis; and

iv.) dataanalysisandinterpretation.

The general precautions in the Bureau of Indian
Standards, i.e., 15-3025/1622 and/ or 'Standard
methods for the examination of water & wastewater'-
latest edition [published jointly by American Public
Health Association (APHA), and American Society for
Testing and Materials (ASTM)] may be referred to for
detailed information on sampling and testing
procedures. The sampling containers recommended
in Indian Standards need to be used for collection. The
recommended ones are glass or poly-ethylene plastic
containers. Nowadays, air tight glass vials are also
available in the market and that can also be used for
obtaining/ transfer of samples.

The Department of Drinking Water and Sanitation,
Ministry of Jal Shakti, Government of India has
introduced the concept of a pre-planned roster of
sources to be sampled for water quality testing every
month. The roster is to be generated based on the data
of drinking water sources uploaded by the States/ UTs
on JJM IMIS. The objective is to ensure temporal and
spatial random sampling and testing of all sources
evenly spread geographically. The sources/ sampling
points are to be selected on JIM IMIS based on the
monthly target of the district drinking water quality
testing laboratories, i.e., 250 number of sources/
delivery points per month, out of which 75% sources/
delivery points to be generated from the roster while
the remaining 25% to be selected by the States/ UTs
based on local environmental conditions.

6.3.2 General guidelines/ precautions for
collecting/ handling of drinking
water samples

The general guidelines and precautions for drinking
water sampling are as follow:

I.) all sources/ delivery points selected for sampling
and analysis to be linked to scheme ID in the JJIM
IMIS;
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ii.) collect a sample that conforms to the require-
ment of the sampling programmes and handle it
carefully so that it does not deteriorate or get
contaminated during its collection, preservation
andtransportation to the laboratory;

iii.) before filling up the container, rinse it two or
three times with the water being collected for
physical and chemical examination; do not rinse
for microbiological examination;

iv.) while collecting a sample from the distribution
system, flush lines adequately, taking into
consideration the diameter and length of the pipe
to be flushed and the velocity of flow;

v.) collect samples from tube-wells only after
sufficient pumping (purging) to ensure that the
sample represents the groundwater source;

vi.) when samples are to be collected from a river or
stream, analytical results may vary with depth,
flow, distance from the banks. In surface water
bodies, water samples may preferably be col-
lected at 0.2 times the depth of the water body
from the surface water level;

vii.) once the sample is collected, login into WQMIS
and choose the laboratory where the sample
needs to test as per the roaster and generate the
automated reference number which will be used
as the label. Labelling is an important part of the
sampling programme;

viii.) the State/ UT may undertake a one-time survey
for recording GPS coordinates of drinking water
sourcesthrough asuitable agency;

ix.) all samples collected in specified sampling
containers/ bottles are to be transported in
proper ‘ice box' within 24 hours to the chosen
water quality testing laboratory.

6.3.3 Collection of water samples
6.3.3.1 Departmental samples

For collecting and bringing water samples to the
laboratory, the laboratory staff may either be provided
with a departmental vehicle or a suitable hired vehicle.

The task-based Field Assistant may be given suitable
remuneration per sample collected from the source.
The methods for sampling water should adhere to the
Product Manual for Drinking Water according to IS
10500:2012 (released in October 2020). The sampling
containers recommended are either glass or poly-
ethylene plastic containers. Nowadays, airtight glass
vials are also available in the market, and they can also
be used for obtaining/ transferring samples.

6.3.3.2 Water samples from public

At present, the water quality tests are carried out by
the PHE/ RWS Department at delivery points or
drinking water sources or pre/ post-treated water
from the water treatment plant but not at the point of
use or consumption. Also, so far, consumers had few
options for getting their water tested through
laboratories or FTKs. Many households, lacking trustin
the quality of water supplied, install a point-of-use
treatment unit, incurring additional expenditure. Even
after installing such household water treatment
plants, people cannot ascertain whether the treated
water from such plantsis potable.

While NJJM is in the process of providing safe water to
all rural households, focus on assuring the safe water
supply is required from the public health perspective,
which will go a long way in preventing water-borne
diseases and promote a healthy environment. To
improve the ease of living and to empower individuals,
there should be an easy and quick means for the
general public to test the water quality at affordable
price. To achieve this, it is necessary to make all water
quality laboratories operated/ engaged by the Public
Health Engineering/ Rural Water Supply Department
accessible to rural households and all other concerned
stakeholders for testing the supplied water. The test
results of the samples must be communicated in a
seamless way to all stakeholders for follow-up action/
analysis for building trust in the public water supply. By
making the quality of piped water known to the public,
there will be increased accountability of the supplier
for providing safe drinking water. The public can create
an account in WQMIS portal and can choose a labora-
tory to test the water sample for the desired parame-
ters.
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6.3.3.3 Centralized supply chain

i.) The States/UTs should put in place a robust
supply chain, preferably with an online inventory
management system. They should plan requisi-
tion/ procurement information of chemicals,
instruments, glassware etc. to ensure uninter-
rupted supply chain management;

ii.) The State Governments/ UT Administration can
also use the Government e-marketplace Portal
(GEM) for procurement of instruments, glass-
ware, etc.

iii.) The centralised State-level agency should
procure all reagents. Reagents and consumables
should meet the technical specifications
including the technology, sensitivity and
specificity criteria, etc.;

iv.) The vendors or authorised channel partner(s) of
the vendors should deliver the reagents and
consumables directly to the districts. But the
billing should be done by the primary vendors,
and the payments should be made to their
accounts only. All payments should be made
online through PFMS only;

v.) Central district stores must have the requisite
infrastructure for receiving the supply from the
vendors; and

vi.) The States/ UTs must ensure that water quality
testing is not interrupted because of non-
availability of consumables.

Quantity of sample to be collected

6.3.4 Quantity of sampletobe collected

Samples for chemical and microbiological analysis are
to be collected separately as the two tests follow
different methods of sampling and preservation?. The
interval between collection and analysis of a sample
must be the shortest possible. However, the holding
time of the samples and their preservation varies from
parameter to parameter. The non-conservative
parameters which change rapidly with time and
cannot be stabilized (e.g: pH, conductivity, turbidity,
residual chlorine, temperature, etc.) are to be mea-
sured immediately inthe field after sampling.

Sampling may be done by the field assistants. If they
are not available, staff working in district/ sub-
divisional/ block laboratory should identify VWSC
member/ students and train them in the sampling
procedures for different types of parameters (chemi-
cal and microbiological). After training, they may be
allocated cluster of GPs for collecting the samples in a
planned manner. Laboratory staff should also ensure
that the sample collectors are provided with
polyethene bottles/ amber-coloured glass bottles and
sterilized borosilicate glass bottles (BOD bottles),
icebox and necessary chemicals for preservation of the
samples. The sample collector should take the signa-
ture of water supply operator/ GP member or any
household member to verify their presence during the
sample collection. Alternatively, the rural water supply
departments may use advance technological interven-
tion like geo-fencing/ geo-tagging of sources to be
sampled.

1.  Physicaland Chemical Analysis
2.  Microbiological Analysis

3.  Metals Analysis

1,000 ml (non-acidified)
250 mlin pre-sterilized glass bottles

1,000 ml (acidified)

23 As per Indian Standards IS 3025: 1987 (Part I)
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6.3.5 Analytical quality assurance and
quality control

In the context of analytical work, the terms quality
assurance and quality control are often treated as
synonymous. In fact, they are different concepts.
Analytical quality control is the generation of data for
the purpose of assessing and monitoring how good an
analytical method isand how wellitis operating. This is
normally described in terms of within-day and day to
day precision.

By contrast, analytical quality assurance comprises
following all technical recommendations to ensure the

laboratory is producing valid results. Quality assurance
thus encompasses analytical quality control but also
includes many other aspects such as proving that the
individuals who carried out the analysis were compe-
tent to do so, and ensuring that the laboratory has
established and documented analytical methods,
equipment calibration, procedures, management
lines of responsibility, a system for data retrieval,
sample handling procedures and so on. A checklist for
effective analytical quality assurance/ sample
inspection report is given in figure 2 above. Each item
on the checklist is scored with either 'Yes' or 'No'. If the
answer is 'No' for any of the checklist items, necessary
improvements are required.

Analytical quality assurance and quality control/ model inspection reporting format

Do laboratory

personnel have

adequate for the
types and number
of analyses being
undertaken?

clearly defined
responsibilities?

e qualifications?
e experience?

e training?

Are there

proper facilities

e for the receipt and e archived?
storage of samples o aievEllEn
and systems for
coding and

identifying them?

Are materials

adequate? e bought from a

reliable supplier,
who carries out
quality control?

e regularly serviced
and maintained?

e calibrated and
used only by
authorized
personnel?

Is safety assured by

Are methods

¢ validated? e adequate working
e and waste disposal
procedures?

e monitored?
e training of staff?
® proper
maintenance of
equipment?

e proper supervision
of staff?
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6.3.6 Water quality testing using Field
Test Kit (FTK) at Gram Panchayat/
village level

The Field Test Kits (FTKs) used for examining physio-

chemical contamination in water not only serve the

purpose of the initial screening of contamination but

are also effective in generating community awareness
aboutdrinking water quality.

The kits are used at the grassroot level, i.e., Gram
Panchayats/ Village Water & Sanitation Committees,
for indicative test results. Water quality testing
laboratories may also use the same for primary
investigation. The kit is used in conjunction with
tablet/ reagents and colour charts to test different
parameters. The kits are portable, easy to carry, easy to
use and do not require any kind of energy or power.
Kits are available for testing the parameters listed
below:

i.)  Turbidity by visual comparison method

ii.) pH by pH strips colour comparison method
iii.) Total Hardness by Titrimetric method

iv.) Total Alkalinity by Titrimetric method

v.) Chloride by Titrimetric method

vi.) Ammonia by visual comparison method (Op-
tional)

vii.) Phosphate by visual comparison 