Suggestions on Groundwater Quality Programmes as put into Working
Group on “Sustainable groundwater management” for he 12" Five Year
Plan

The following points are summary of the proposedng to address the groundwater quality
problems in India.

Overall Summary

1. A National Water Quality Partnership (NWQP) — across ministries, universities,
research institutions and private institutions (pamies/hospitals/civil society)
coordinating a multi-disciplinary research and gation program. Such a programme is
needed since there is no single agency or minhigh can assume full responsibility
for the range of water quality problems given tlheerent institutional setup. Given the
graveness of the problem currently, therefore, |&aelership for this proposed NWQP
could be undertaken by the Planning Commission @h va special designated
programme on Water quality separately or under #aoNal groundwater programme.
Else, the mandate of the Water quality Assessmattigkity (WQAA) can be widened to
include the NWQP also. Widening the scope of the ARQvould be a longer-term
institutional option. A multi-disciplinary researgbrogram cutting across institutions
should be coordinated by the NWQP. A grant funduthde made available for this
research programme.

2. Enforceable Standards for Drinking Water Quality is urgently required in the
country. A notification of standards at a natioleadel is needed to impact enforceability
to the standards for drinking water. Looking atqgticality of enforcement by water
supply service providers, a timeline can be assettiavith the standards to accord
priority to adherence of different water qualityg&eters on an incremental basis.

3. Minimum Water quality spatial/temporal sampling density standards are needed
across the country keeping into mind aquifer charatics, population densities and
modes of access to drinking water. Through suchmeters, we need to define regional
requirements to meet minimum sampling standardsspecally dense monitoring

networks in highly water quality affected pockelhis aim should be accompanied by a



timeline to achieve sustainable water quality samgphationwide. This desired water
guality sampling density can be achieved at theael$ — indicative, numerical and
analytical — using the three tier suggested laboyattructure described below. Also the
already notified Uniform Water Quality Monitoringrgiocol may be followed from
Sample collection, storage and transportation gal fiollowing the analytical techniques.

. Revamping and Certification of Laboratories should be introduced for both goweent
and private water quality labs by NABL (three-tids range of testing facilities —
primary, secondary and tertiary or referral tesfaglities). This can allow for a large set
of accredited labs across the country which can thee utilized for scaling up of water
guality monitoring. District laboratories are alseed re-define their role as Water quality
data centres, involved in identifying need for dataordinating sampling, analysis and
dissemination. They could involve the efforts ofrtided private/research/academic
laboratories for scaling up the effort for meetihg above minimum sampling standards.

. A National health programme for water quality related health problems within the
ministry of health need to be created. This prognanshould include establishment of
diagnosis facilities in affected areas, executiérsurveys and imparting training for
mitigation measures. Specifically the surveys e be carried out immediately are
those on Fluorosis (Dental Fluorosis and Skeletabrésis for children especially
through School Health Surveys), Arsenocosis; Adeudatabases for Enteretic related
problems; Renal stone surveys; Relating incidentesher diseases such as high Cancer
rates to possible water quality problems such asvyhepesticide use or industrial
effluents). There is need to recognize the linkageveen malnutrition and water quality
related problems particularly in the context ofambyural health poor.

. Agriculture related interventions: Currently a national research program on salinity
related aspects to agriculture exists within thARhetwork and the focus is on loss to
agricultural productivity. However, there are seeother linkages as with Iron and
mainly, the transmission of contaminants such asdi@eées/Fluoride/Arsenic through
food irrigated with contaminated groundwater. N¢ioral statement currently exists on
this subject. This aspect needs to be investigatedwarrants a national research on this
subject could be a partnership between ICAR andRGbkearch laboratories.



7. Ecological Approach to Water quality: In the larger ecological picture, groundwater
guality deterioration not just impacts human bejngat also results in ecological
degradation. Therefore longer term and sustainakdeventions will need an ecological
framework which takes into account inter-linkagesaeen ecological systems. Such an
ecological systems framework needs to be develtpedidress water quality problems.
A research programme within the Ministry of envimeent and forests can focus on this
subject.

8. Comprehensive Piloting of water quality mitigationin some districts of each state can
be done within the 12five year plan. A Water-Health Programme under Efistrict
Groundwater Programme can coordinate these diséniei programmes. This piloting
should address achievement of water quality sampdiomplaint with above-defined
minimum sampling standards, organizing related thealrveys and addressing the
problem comprehensively through drinking water, itséion, health, agriculture,
watershed, livelihood and related programmes.

9. Intensive Capacity buildingis neededor achieving all of the above towards addressing
water quality problems for state and district lewastitutions through the proposed
NWQP or a similar institutional setup.

10.Groundwater Quality Data Managementis a crucial task at various levels. Due to
wide variation in groundwater quality with spacel éime, there is a need for a dynamic,
open access database which is a repository fogralindwater quality data collected

across the country.



Background and Nature of the Groundwater Quality Problem

India is faced with an alarming range of water duaklated diseases. Estimates made for some
of these water quality related health problems ssgjg massive endemic nature — Fluorosis (65
million (Susheela 2001), Arsenicosis (5 million West Bengal (WHO 2002), but several
magnitudes more unestimated from Assam and Biluprosis caused by high Fluoride in
groundwater leads to Crippling, Skeletal problemd aevere Bone deformities. On the other
hand, Arsenicosis leads to skin lesions and degelm cancer of lung and the bladder. There
are 4,25,000 deaths due to Diarrhea annually imI(MICED 2004)). Disease burden estimated
for these diseases also show high impacts in &fflegbpulation — Fluorosis (DALY of 38.5 per
1000 population (Devotta et al, 2007); disease éunp to Rs. 5000 per capita per family due to
disability (Indu et al, 2007)), Kidney stones retatto poor hydration in water quality affected
areas (Rs. 7500 per family per year (Indu and Ra2@07)). These health problems have a
significant poverty signature — Fluorosis is aggtad by malnutrition of Calcium and by
Anaemic conditions — further Fluoride intake in@eaAnaemia especially in women. Diarrheal
problems are worsened by Anemic conditions. Sinmiainutrition related links have also been
established for Arsenicosis. These illustrate th-selecting and reinforcing nature of such
water quality problems on already debilitated pessaepiralling them further down. Quite
naturally therefore, we find less intensity of Hiowis, for example, in well-fed populations,
whereas they are aggravated with juvenile OstegmiRickets-Fluorosis with malnutritioned
tribal children. Further intensifying the water dtyaproblem is the finding of transmission of

contaminants through food — grains, pulses, vetggabgrown with contaminated irrigation.

The response to tackle this massive problem howesevery weak. The following points

illustrate the current state of affairs:

a) At present Central Ground Water Board is monitorihg ground water quality with
about 15640 monitoring stations located all ovetidnespecially of shallow aquifers.
There are about 3000 piezometers which are alstghebnitored especially for water
level monitoring and not for water quality monitogi Few State Ground Water
Organizations are also monitoring the ground wkgeel and quality in their respective
states. Groundwater quality is being monitored egfig during pre-monsoon period.

Central Pollution Control Board, which is monitaggimainly the surface water pollution,
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also maintains very limited number of ground watesnitoring stations (about 500)
located mainly in the industrial clusters. Addigthis sparse monitoring network, is the
lack of uniformity in sampling and water qualityrpmeters measured. All these lead to a
data system which is not compiled, not comparahk lzas very low relevance to any
public health problems emanating due to water gudli is well known in the country
that no one who wished to seriously act on wateatityudepends on these data sets. Even
government agencies such as drinking water andas@am department collect a large
amount of one-time water quality data before theferventions. There is tremendous
duplication of efforts, very poor data sharing amvkrall no dependable data on a
national level.

b) Inspite of the high health burden pointed aboverdhs no national health programme
for any water quality related problems. Hence, rificial figure from the health
department exists on any of these diseases basadmys

c) There is a lack of institutional responsibility lvitespect to water quality. Whereas one
agency considers water quality merely to understgodndwater, another focuses only
on industrial pollution, whereas others relate otdythe users eg. drinking water,
irrigation, etc. Hence, responsibility of overaisessment does not lie with any single
institution.

d) The unfortunate response today to the water qupltplem is that families who can
afford shift to expensive safer water supply byhe&itbuying treated water or by using
expensive household purifiers. Quite understandahig leaves out a majority of the
population who face the brunt of the health burdéeot surprisingly therefore, the large
proportion of the health burden of water qualitplgem is borne by the poorer — who
also happen to be less aware of the cause of thielgon. The beneficiaries in this
situation are both private water and health serpimwiders. The poor, further affected
by malnutrition related conditions, are more prémeémpact of these diseases, therefore

further exacerbating their problem.

The above problems can be tackled. They need aphauibstitutional thinking at a variety of
levels. It needs action from two main sectors —aiand Health- and at all levels from the

Centre to State to District to Village levels. lillvalso need contribution from academia on



innovation and businesses towards acceptable sotutAbove all Panchayat communities and

civil society need to be alert to the problem aathdnd action on these urgent problems.

Following is a description of the recommendations:
1) The Proposed National Water Quality Partnership (NVWQP)

There is a need for national level coordinatingugrdor a Water Quality Program called the
National water quality partnership. This inter-diioary institutional group to coordinate

national level activities on water quality shoulvk participation from:

 M/o Water Resources: CGWB, CGWA, WQAA, NIH,

M/o Env & Forests: CPCB;

« M/o Rural and Urban Development: Drinking water aaditation depts. and programs
* M/o Health: NRHM, PHFI, AlIHPH, NICED, ICMR;

* International Agencies: UNICEF, WHO, Water Aid

» Science and Technology: GSI, DST

e Mlo Agriculture: CSSRI, CAZRI;

» Key National and Regional Hospitals — AIIMS, ApglloMC;

» Standard: BIS

* National Research Institutions: 1ITs, NIOT, NGRIEBRRI, [ISc, CSMCRCI, NEIST;

» Key Research Institutions Working on Specific Watiality Issues (Fluoride, Arsenic,
Salinity, Biological);

* Private Companies which can contribute to solutioms Water quality sampling and
mitigation

» Civil society organizations which are working onteraquality problems

« SPCBs and WQRCs

Given that a national Water Quality Assessment Axith (WQAA) already exists, the mandate
of this authority could be widened to include tl®m@ination of the above. Staffing should be
highly multi-disciplinary (water chemistry, envinmental engineering, sociology, geology, etc.)

given the complex nature of water quality issuesel@e, the coordination of the NWQP could
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be under the Planning Commission directly or agexial mission separately or under a National
Groundwater programme. The NWQP should be an apey that defines the outlines of a
National water quality programme. For example,hibidd define standards for water quality,
sampling procedures, need for health surveys, atitig measures at all levels and relevant roles
for different agencies. It needs to play a certoardinating role, both receiving the demand for

and directing action on water quality.

The NWQP should define a national multi-disciplynaesearch program to address questions of
key importance. It should have subjects such astiddéGeology, Public Health Epidemiology,
Environmental Engineering and Medical Anthropolotiyneeds to address key issues of water

quality such as (and not comprehensively defined)he

a) Sanitation, Groundwater Contamination and Entei@iseases;

b) Over-exploitation and Chemical Contamination (SglirFluoride, Arsenic)

c) Nutritional Measures for Water Quality Health Maigon (Biological, Fluoride, Arsenic)

d) Groundwater rejuvenation and recharge to addregsr\jaality Deterioration

e) Agricultural Productivity and Water Quality

f) Community and Domestic Sustainable treatment ofafensvater (Options such as
Ecological Treatment)

g) Heavy Metals from Industries and their migratioonfr water into other media such as

soil, cereals and vegetables.

Key Suggestion for the Plan: The Plan needs to work towards creation of thevalproposed
NWQP or towards strengthening existing institutsuch as the WQAA to perform the same
role. It can provide availability of a common fufa grants towards action based research on
these above subjects (a till g) with specified panghips of research institutions, government
agencies, civil society and communities. This fugheuld be strategized such that within the
duration of the next Plan the major questions thatdrive action are addressed. Ideally decision
making on disbursement of these grants is madadWWQP. Also, the prposed NWQP should

be mandated to coordinate all further points irs¢heecommendations.



1)) Enforceability of Drinking Water Quality Standards

The Bureau of Indian Standards specifies guidelfoeslrinking water quality standards for the
country. However, these standards are not notliie@ny ministry. The enforceability of these
standards therefore is in question. A review néedse done as to the problem of enforceability
and suggestions needs to be taken on this aspecbnéern emanating on this subject from
implementing agencies is that it might be impradtio notify the entire BIS guideline set
currently as enforceable. This might them requitienaline towards enforceability with the most
critical and widespread ones such as Biologicatairamation or say, Fluoride, being enforced

initially and a timeline for further enforcement thecided.

Key Suggestion for the Plan: A committee to review enforceability of drinkingater quality

standards and steps to move towards this direction
) Minimum Water quality Monitoring density (spatial / temporal )

The existing set of water quality data briefly désed above is insufficient for needs regarding

to public health, agriculture or other purposeser€hs very poor dependability on the existing

data sets since they are very sparse and havedowency with respect to time. As a result, any
intervention on water quality needs to gather frégsta which do not add to any central database.
This leads to duplication of efforts, wastage adougces and lack of common frameworks.

Instead, it is essential to arrive at a common mum sampling density guidelines depending on
aquifer conditions, type of problems, population density and access to drinking water and

attempt to reach such a density in a specified pareod.



An illustration for deciding this desired densisygrovided here:

Table 1: Matrix of Variations for Desired Sampling Network Density

Aquifer Type | Seriousness | Population Density  of| Desired
of Problem Density Drinking Sample
water sources Network

Density

Biological

Fluoride

Salinity

Arsenic

Iron

Fertilizers

Pesticides

A common network of required density for every oggcan be arrived by considered such a

matrix as in Table 1.

The nature of sampling can be at different tieiadicative, numerical and analytical — which
can be performed by different types of laborato@ssmentioned in the next section as by
primary, secondary and tertiary level laboratorfes. example, an indicative Fluoride testing at
a primary level testing for a high Fluoride levelllvindicate the numerical concentration of
Fluoride at a secondary level and further analgsispread and transmission can be done by the
tertiary labs on a selective basis. As an exantpk,aim could be to havene primary level
laboratory per 10,000 population, one secondary level laboratory per 1,00,000 population and

one tertiary level laboratory per 1 million population. The primary level laboratories should aim
for comprehensive testing of drinking water souricean indicative manner for the population
under its jurisdiction. This would mean some praipor of the overall groundwater extraction
structures (dug wells, bore wells, handpumps, iatthe area, in some places just 5-10% and in
other places with distributed drinking water sosrcep to 60%-70% of all groundwater

extraction structures. Out of these, around 20%psesr(indicative proportion depending on cost



constraints and sampling criteria) should be refeio the next secondary level and a further
20% i.e. 4% of the original samples (indicative gwdion depending on cost constraints and
sampling criteria)) should be referred to the teytievel (The percentages here are tentative and
should be varied as shown in Table 1 depending qunfea type, population density, etc.).
Similarly, time frequency of testing should dep@mdthe type of parameter being tested for and
could be different for each parameter. Biologiaahtamination on an indicative manner (for eg.
using Hydrogen Sulphide strips) can be used on atlmofrequency, Fluoride testing can be
done on a quarterly basis on indicative manner, fetc all these a Uniform Water Quality
Monitoring protocol may be followed from Sampleleotion, storage and transportation and upto
following the analytical techniques which has aliebeen notified by the WQAA.

However, if this sort of a groundwater quality nmtoning needs to be achieved, it is not possible
with the current institutional and infrastructusatup. One needs to think beyond existing modes

of testing and think of ideas as below of certifica of private and public laboratories.

Two examples can be cited for such tier structuresampling strategy — that followed for
example in Arsenic mapping in Assam and salinitgtesl sampling networks existing in coastal

Guijarat coordinated by non-governmental agencies.

Key Suggestion for the Plan: Defining matrices of desired sampling network signfor water
quality problems and for regions. Arrive at timelito achieve such sustainable sampling and
strategies to achieve it.

IV)  Revamping of Laboratories and Certification

Most of the water analysis laboratories in India ald and the instruments are outdated and
analysis is being carried out till date manualtyisihighly recommended to modernize the labs
of all the organizations which are involved in watgality monitoring. A lot of district water

guality laboratories have unused equipment andirsgaproblems. Given the need for dense
monitoring network as stated above, these distabbratories are currently unequipped to
handle the magnitude of the problem. It is impiadtio think of making monitoring networks

more dense and based on local demand with the sgstem as now. There needs to be a re-

think in what role these laboratories should play.
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The water quality labs need to be modernized anblet@accredited to NABL. Networking of
laboratories is the need of the hour. Water Qualéips especially important labs of different
organizations like CGWB, CPCB, NIH, CWC and NEERt aeed to networked and the data
shall be made available at one platform and impieai®n of district level programme
management on ground water quality for cateringdemand-based water quality data
generation. Few of the laboratories need to beadetlas referral laboratories immediately so
that effective control on analysis can be assufed.the purpose of accreditation NABL can be
requested to device three level accreditation process for primary, secondary and tertiary or

referral laboratories.

Primary level: Such laboratories need to be widespread and raregethe level of a few
thousands population (one per 10,000 populatiosuggiested in the previous section). These
certified laboratories could be even hosted in GRamchayats as has been experimented by
WASMO in Gujarat. They can involve volunteers frahe community and civil society. The
analysis provided by these labs need only be itid&aStill there is standardization and quality
control needed for such analysis; hence the amatifin. Perhaps, the process for this level of
certification should be laid in the hands, not &BL directly, but to the secondary level labs.

Secondary level: These labs, possibly at a block level (one p@0,000 population as suggested
in the previous section), should be able to perfarbasic level of water quality analysis which
can quantify indicative problems from the primaeydl. They should be able to measure key
problems of the areas they are located in. Thelse teeed not be directly operated by any
government agency. They could be located in unitess research institutions, schools or
operated by private entrepreneurs much akin toinggstaboratories for pathological
requirements. These labs need to be directly m=ttlly NABL. Also they would fall under the
supervision of corresponding tertiary of refereddd below.

Tertiary level or Referral Labs: This level is what the district labs have aimedbe currently
(one per 1 million population as suggested in thevipus section). They could be located at a
district or larger (2-3 districts) depending on tbeal need. They need to be certified by NABL
for testing of all water quality parameters as remfli by the national standards. However,
keeping into mind consideration that just a veny fgarameters such as trace pesticides might

require operation of very expensive equipment megmistaff with higher skills, such parameters
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could be left out of the requirements for thesenal labs also. Eventually if testing costs drop
down, such parameters could also be included. Asdoondary level, the tertiary level labs

should also be kept open to be in any institutparblic or private.

The current district level should reinvent theiteran this picture and transform into District
Water quality data centres as will be describedwel

Key Suggestion for the Plan: Three-tier certification of water quality labavaes (public and

private).
V) National health programme for water quality

One major impediment towards solutions to watetityugelated health problems, is that they go
undetected. In many cases, even if doctors diagpasents correctly, they have not been
imparted any training towards corrective measuhdso, there being no specific mission or
programme for such water quality related problemakes it difficult for district level health

authorities to accord priority to such problemseDRao such a situation, basic diagnostic facilities

do not exist for detection of such health probleiss.

There is an urgent need therefore for the healthistny to take water quality related problems
seriously by creation of a national mission or pamgme specific to water quality related health
problems. Following is a list of activities withthe next plan that can be performed by such a

mission:

a) Carry out surveys on specific problems which cancleied out eg. Dental and skeletal
Fluorosis, Arsenocosis, Renal Stones.

b) Identify referral hospitals in affected districts et of districts which are equipped with
diagnostic equipment or existing facilities are amted eg. existing urine and blood testing
labs are enhanced with testing for Fluoride/Arsémisuch samples for affected areas.

c) Impart training for district to village level stafor diagnosis, referral, counseling and
mitigation similar to UNICEF supported malnutritioentres currently in operation in many
districts across the country.

d) Absorb water quality related health problems asgailar part of existing surveys of school
health, NRHM, etc.
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e) Focus existing programmes such as those on Nutritio targeted measures of mitigation
for affected population with respect to problemshswas Fluorosis, Arsenicosis, Renal

Stones, etc.

Apart from this, existing national institutions suas the Indian Council of Medical Research
(ICMR), Public Health Foundation of India (PHFI)atibnal Institute for Communicable and
Enteric Diseases (NICED), etc. along with largeesagsh oriented private and public hospitals
such as AIIMS and Apollo need to orient their reskbaprogrammes towards these health
problems in terms of epidemiology, etiology andigaition. These could be achieved as part of
the funded research grant as proposed earlierghrthe proposed NWQP.

Key Suggestion for the Plan: A national programme from the health ministry water quality
related health problems which includes creationdafgnosis facilities in affected areas,
execution of surveys and imparting training forigation measures. Coordination of medical
research on these problems with fund as proposédradirected by the proposed NWQP.

VI)  Agriculture related interventions

Groundwater quality problems cause a major buraemgdriculture and through agriculture.
Salinity results in loss of agricultural productivand infeasibility of crops. Iron problems result
in loss of equipments, especially pumps and pipésritical importance also is the transmission
of contaminants through the irrigation route. Thowstudies of individual cases are available, no
statement on a national level as yet has been rmaderequires a major national research effort.
Since the practice of using wastewater directlyifiogation without treatment is widespread in
city outskirts for vegetable production, there l@gn observation of several contaminants in
such produced food. Also, existing contaminantgrioundwater such as fluoride and Arsenic
find their way into food crops. Are such exampledated ones without cause for larger concern
or do they pose a threat nationwide are unanswarestions. The presence of pesticides in food
is also a wide threat, not directly always throwggbundwater though. The threat from such
transmission of contaminants through food is egflgca major concern within areas locally
where such problems emanate since food becomelsearsaiurces apart from water for entry to
contaminants into the human body. The problem tbererequires urgent attention from the

agriculture ministry and warrants a national reseaffort at fact-finding. Since this research
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would involve aspects related to health, there ddnd a collaborative program with the ICAR

and ICMR research laboratories. Such research redésd to comprehensive plans to tackle
the existing problems such as possibly encouragamgfood crops with contaminated irrigation

water, regulating pesticide use, promoting orgagicculture, bio-remediation based solutions to
clean-up of affected aquifer, etc.

Key Suggestion for the Plan: Review nationwide the transmission of contamisahtough food

— from wastewater and from contamination groundwai@e research programme could be
funded by the earlier proposed central fund ameéds to arrive at actionable goals for solving
these problems.

VII)  Ecological approach to Water quality

Often missed is the larger ecological picture witlhihich water quality problems are set. An
overall ecological degradation is accompanied wgtioundwater quality problems. These
problems not just affect humans, but also anintaigls and vegetation. The solutions sometime
also do not lie always in simple protection of dexs or treatment of water, but in looking at the
larger ecological picture. Degradation of wetlaf@sexample in many places across the country
is intimately linked with deteriorating groundwatequality problems. Cattle drinking
contaminated groundwater are also affected heakb-vand ultimately affect their milk
productivity. Native forests have a role to playretharge to aquifers, and when they are lost,
there is an emanation of groundwater quality isstibss larger ecological picture must not be
lost when thinking about the country as a wholekid@ this link and looking at interventions
based on such linkages to address the groundwaggitygproblem can provide much longer
term and sustainable solutions. Unravelling andkimgy on this link requires a massive effort

from the ministry of environment and forests orasion-wide scale.

Key Suggestion for the Plan: Developing ecological approach to addressing mwgtelity
problems. National research programme funded bye®signated central fund leading to
actionable goals on this front.
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VIII) Piloting of water quality mitigation

Given all above recommendations at larger levekeims of standards, research, sampling, and
health programme, it is necessary to pilot prograsat district level on a comprehensive basis.
Within these selected districts, concepts such iagmam sampling density, 3-tier structure of
laboratory testing, health diagnosis and surveys$ \arious mitigation measures from water,
health, agriculture and other programmes need tmpéemented. A Water-Health programme

as part of the District groundwater programme aardinate the following:

a) Reviving District laboratories and transforming rthento District Water Quality Data
Centres (DWQDC) for wider dissemination; data culn and testing through certified
referral labs; personnel for awareness and comratioig periodic publishing of data in
local newspapers

b) A Water-Health Programme as part of District Grouatkr Program defining data
requirements for aquifer characterizing, local spand temporal variations of important
water quality problems — this is defined within et of minimum sampling standards
defined by NWQP and local specific needs as defined district groundwater programme.

c) The 3-tier structure of laboratory — primary, setany and tertiary (referral) — can be setup.
In this, the primary level of testing on an indieatlevel could be assigned to capable and
interested Gram Panchayats or Schools.

d) The District health programmes need to coordinatdth surveys as required for localized
water quality problems. These can also be part dio8 Health surveys, Nutrition
Programmes, etc. The District Water-Health programoan coordinate with such surveys
and maintain databases of these surveys. Theseysumould also define the need for water
quality monitoring.

e) There needs to be District to Village Panchayati@pation for some components of
participatory surveillance and qualitative aspectseriodic qualitative testing, highlighting
data needs, participating in implementation of gaition programmes

f) The district Water Health programme as part of @ugdwater programme can coordinate
testing of the following ideas:

i) Groundwater recharge as a means of rejuvenatingr watlity affected aquifers — This

concept is especially relevant in some salinityeetifd areas, especially those affected
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ii)

by salinity ingress as has been demonstrated istalo&ujarat. Several organizations
such as the Agha Khan Rural Support Programme (ARR®wve been working on
several salinity mitigation measures such as cbdgtal regulators, well sealing,
watershed measures such as small check dams ambhlkahg of local water bodies.
These measures have been able to create a temgdoeahy water bubble in local
pockets, however, in absence of demand control umesasof groundwater, this fresh
water gets pumped out and salinity ingress ongelacale remains.

Domestic and Community Water treatment: In thistest) a lot of options are being
created today for water treatment at the domestica the community level. Several
organizations such as Nandi foundation in AndhradBsh are practicing community
based water treatment where the entire cost ofddvars met by the community. Many
of these are Reverse Osmosis (RO) plants whiclalaceeffective in removal of some
types of contaminants such as Fluoride. Howevertédfnology is expensive, has high
maintenance costs and is high on water usage sieceoncentrated waste water needs
to be rejected. At the domestic level, a lot of@lepment has been happening in India
recently. Two major industries the Tatas and Hitalus evel (Indian arm of UniLever),
have developed low cost filters (less than Rs 1@@@ixh run without electricity and
aim to remove a reasonable bacterial load. Sewe#nal filters are also available such as
Terrafil (made from Terracota, produced by IMMTnstitute of Minerals and Materials
Technology), iron removal filters made of clay ar husk in eastern India, Activated
alumina based filters for Fluoride and Arsenic reailp use of Moringa Olifera for
removing turbidity and bacteria, Bio-sand filteos bacterial removal. Inspite of the low
cost and ease of use, widespread adoption of danveater filters has yet not picked
for most of rural India.

Ecological treatment and other sustainable meansaocommunity level: On a
community level, basic water treatment for pathegand recycling of wastewater for
recharging can be achieved by different types ofaggcal treatment. Such technologies
for water treatment can be approached in diffedéeictions such as reed bed treatment,
DEWATS type solutions etc. There have been pilaiedacted of several of these

options across the country with some successfidsca community led action. On a
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longer term sustainable level, such options aréuyseowever they require sufficient
land area, maintenance and interest from the contynun

Decentralized waste management: Sanitation andewaahagement programmes have
a key role in helping prevent contamination to gubwater from household waste/
Especially in dense settlement, such risk is higredt pose serious threat to public
health. The problem is that in most of the cursartitation programmes, the latrine pits
are being constructed have a water output thaigis énough to transmit pathogens to
the water table. Also these on-site latrines aréiract contact with the soil or rock
beneath. These two factors above i.e. higher ritkwet toilets and low water
availability, necessitates one solution in the fasmdouble vault latrine, or as being
promoted now as Ecological Sanitation (Ecosan)ogtin for such high risk areas. This
involves urine separation, maintenance of two sdpachambers, and usage of
soil/ash/dry leaves after every usage. Howeveretheguire a high level of cultural
change and frequent maintenance of the chambergtsmg which is quite difficult to
bring about on an individual, distributed and hdwdé scale. Further, solutions such as
DEWATS — Decentralized wastewater treatment systethat are now being piloted in
the country need to be upscaled. Such interventi@st a community level and with
proper participation, several success stories@reng up across the country.

From the perspective of health programmes, a @il lme created within the district
hospital for diagnosis of local water quality relhthealth programmes. This would be
the main referral cell of the district which iseafed to by the channel of health workers
from village to PHC/CHC and to the district hospit@nce patients are documented
through this procedure, appropriate mitigation apsi need to be conveyed. For several
water related health problems, there are diffeopibns that a medical practitioner can
suggest. In the specific case of Fluorosis, differeutrition related measures are
effective. It is possible to achieve a high degoéesuccess in various health related
problems just by addressing malnutrition. Variougrition deficiencies right from early
age, make patients susceptible to variety of hgathhlems which include water quality
related ones, especially since the bioavailabdityl absorption of contaminants in the
body increases with such malnutrition. Targettingstng nutrition programmes,

therefore, towards addressing water quality reldealth problems will provide major
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dividends not only in tacking these problems, blgoain addressing widespread
problems such as Anaemia and Rickets, as has beemondtrated in recent

epidemiological and evidential studies.

From these pilots, there needs to be good docuntemt local experiences by the District
Water-Health Programme and these inputs would tedéeled into Drinking Water, Sanitation,
Irrigation, Watershed, Health and related prograsmniéis documenting is critical since the

learning can then be utilized into a nationwideeleas district level water quality programmes.

Key Suggestion for the Plan: Piloting district water quality programmes astpargroundwater

programme and testing of ideas given in these siigges

IX) Intensive capacity building

The National Water quality Partnership (NWQP) netaldake charge of intensive capacity
building needs for water quality programmes actbsscountry. Especially at the district level
and below, there will be a lot of benefit from ceiba building for executing these ideas. This
can be coordinated by the proposed District Growtdwprogramme. Listed below is some
types of training that can be conducted:

a) Training for 3 tier structure of laboratories — &taff of these labs

b) Training for carrying out health surveys such asteFluorosis — for health staff

c) Training for doctors and health workers for diagepsounseling and mitigative
measures for water quality related health problems

d) Training for district/village water and sanitatioammittees/Panchayats towards analysis
of water and health information in formation of eafnd sanitation plans

e) Inductance into Curriculum: Water quality relategllebi into variety to related
disciplines — Medicine, Public Health, Social Woater resource and environmental
Engineering.
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Key Suggestion for the Plan: Form a water quality capacity building plan corsgo of training,

enhancement courses and curriculum changes fommigiehe availability of skilled personnel

to work on this issue

X)

Groundwater quality data management

There is a current initiative for collating all veatrelated data into one platform at the
central level in the form of the proposed NWR-IC National Water Resources
Information Centre by the Central Water Commissi&@specially, for groundwater

quality, if the NWR-IC needs to be used for widessémination, it has to be capable for
handling the data as proposed to be generatedcitio®e& and 3 above. In that sense,
there needs to be a large effort in maintaining taabase, error-checking and
consistency and making it user-friendly. Keeping rmnd the nature of users —
Panchayats/District level line departments/Publicealth authorities/Irrigation

departments/ NGOs etc. — the usability factor iScat and so is participation from end

users in design of this database.

Key Suggestion for the Plan: Envisaging a groundwater quality database in Witk a national

groundwater quality data collection plan with pagation from end-users

List of Abbreviations

NWQP: National Water Quality Partnership

WQAA: Water Quality Assessment Authority

NABL: National Accreditation Board for Testing a@dlibration Laboratories
ICAR: Indian Council for Agricultural Research

ICMR: Indian Council for Medical Research

WHO: World Health Organization

BIS: Bureau for Indian Standards
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NICED: National Institute for Cholera and Enterics@ases
CGWSB: Central Groundwater Board

CGWA: Central Groundwater Authority

NIH: National Institute for Hydrology

CPCB: Central Pollution Control Board

NRHM: National Rural Health Mission

PHFI: Public Health Foundation of India

AlIPH&H: All India Institute for Public Health antiygiene
UNICEF: United Nationals Children’s Fund

WHO: World Health Organization

DST: Department for Science and Technology

GSI: Geological Survey of India

CSSRI: Central Soil Salinity Research Institute

CAZRI: Central Arid Zone Research Institute

AIIMS: All India Institute for Medical Sciences

CMC: Christian Medical College

[IT: Indian Institute of Technology

NIOT: National Institute for Ocean Technology

NGRI: National Geophysical Research Institute

NEERI National Environmental Engineering Researwtiiute

11Sc: Indian Institute for Science
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CSMCRCI: Central Soil and Marine Chemicals Rese#nstitute
NEIST: North east Institute of Science and Techgplo

SBCB: State Pollution Control Board

WQRC: Water Quality Review Committee

CWC: Central Water Commission

DWQDC: District Water Quality Data Centre

AKRSP: Aga Khan Rural Support Programme

RO: Reverse Osmosis

IMMT: Institute for Minerals and Materials Technghp
DEWATS: Decentralized Water and Wastewater treatragstems
Ecosan: Ecological Sanitation

PHC: Primary Health Centre

CHC: Community Health Centre
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