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Recommendations
UNDP sponsored a quick study to look at all the programmes under the Min of Rural
Development and the Min of Drinking Water and Sanitation – to identify gaps and remedial
actions towards greening of these programmes. The report is based on a desk review of the
national rural drinking water programme guideline and lessons drawn from a few innovative
programmes in India that have addressed environmental issues in addressing water supply
service delivery in rural areas. The draft recommendations of the study were presented to the
Minister MRD and MoWS and a gathering of experts and practitioners organised by UNDP
on 15th May 2012 in Delhi.
There is increasing pressure and demand for water supply. New technology has extended our
ability to extract more water. In the setting of a village, we find more than one drinking water
scheme is taken up or more than one water sources are created – yet there is shortage of
water. See graph below(Courtesy Mr. Himanshu Thakkar, ACWADAM)

Good engineering can augment water supply but good governance is needed to insure
demand management and sustainable water security. Social and/or legal regulation will be
required to manage and control water demand. This will ensure that the same water can be
shared over a longer period of time or with increasing population.
Key recommendations of the study are;
1. Meeting rising expectations of drinking water supply with assessments of
environmental impacts of increasing supply. Peoples expectations for piped water
supply as tap water inside their homes in place of public handpumps, is evident
everywhere. Rural folks witness large water supply schemes for urban areas drawing
water from distant rivers and lakes, often bypassing several villages on the way. In
3
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meeting the piped water supply expectations in rural areas, environmental considerations
need to be assessed;
1.1 Where will the additional water for enhanced rural water supply come from?
There cannot be permanent water security without managing demand for water and
only focusing on augmenting supply. This needs to be prominently addressed in any
Policy and Guidelines statement of rural water supply
1.2 Fragile ecosystems of deserts and areas with impermeable soil types have a risk of
rising ground water tables threatening human settlements and agriculture. This was
witnessed recently in Jodhpur district in Rajasthan water resources created to meet
drining water demand lead to rising ground water table and salinity.
1.3 Dependence on long distance piped water supply networks requires complex multi
village water supply networks and management systems. Operation of these schemes
is complex. If not operated with a resource conservation and resource efficiency
perspective, these can inflate demand, lead to wastage of water and emergence of
secondary problems of water logging, and disease burden increase among others.
2. Making the NRDWP(2010) guidelines greener. The national flagship rural water
supply programme guidelines have many positive elements. The recent experience of the
2012 Draft National Water Policy has lessons for the NRDWP as well.
2.1 Defining the non negotiable in the NRDWP and prioritizing ecological and
environmental considerations will help. This could include for example
2.1.1 Comprehensive community based and not simply a technical water resources
planning taking into consideration all uses of water and not just drinking water.
2.1.2 Prioritizing local sources over external sources of drinking water supply
2.1.3 Demarcation and protection of drinking water sources in a village
2.2 The Draft National Water Policy 2012 has many positive elements but the priority
that was needed in the Preamble/core of the Water Policy is missing. There needs to
be an explicit policy statement in the NRDWP guidelines on managing the
increasing demand for domestic water and, for securing water as a common pool
resource – before looking at solutions for augmenting supplies.
2.3 Where additional water is required for expanding the piped water supply,
sustainability of the additional water source needs to be established. As a guidance,
the NRDWP should prioritise dependence on local water source and investment
in improving local water sources.
2.4 Priorities of local communities/Panchayats in situating the water source, in
deciding on the technology and type of water supply – should be accepted by the
Rural Water Supply engineers. Often expensive engineering solutions are imposed
from outside, these have a high running cost and O&M implications and are not
sustainable. It is also true that in some instances the Panchayat may decide on
expensive unsustainable piped water supply systems. However, as a principal of
democratic governance and as per the NRDWP guidelines of Panchayats taking over
water supply, there is no short cut. Transparent “Water security planning” is required.
Any village water supply planning should not remain an engineering exercise in
closed files.
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2.4.1
2.4.2

Village water supply system with its capital cost, running and O&M implications should be prominently displayed in the village for all.
Repeated failures to develop sustainable water sources from government funding
should be discouraged. This should be done as part of the IEC component.

3. Third party environmental audits of drinking water schemes and programmes
are needed. Currently state level technical agencies are themselves evaluating the
impacts of their technical interventions ranging from fracturing, blasting and
fissuring, underground dams, etc. These are being done as means to increase
permeability of ground water and recharge aquifers.
4. Drinking water quality assurance. Water quality is emerging as a major concern
across rural India. Water pollution ranges from E Coli induced bacteriological
contamination to Flouride and Arsenic emerging in ground water after intensive
exploitation of groundwater, to industrial and agriculture based ground water
contamination. NRDWP guidelines make provision for an upgraded Water Quality
Surveillance programme with district level laboratories for monitoring water quality.
The following actions will help in ensuring better results;
4.1 Some emergency interim measures to monitor water quality on a sample basis is
needed, till the time that the protocol of 100% water source monitoring for water
quality is put in place. If this is not done, there is a risk of health impacts on a large
section of the poorest populations that are affected by water quality problems.
4.2 IEC programmes should focus on water quality issues. Specially in Arsenic,
Flouride, Uranium and related contamination that is not visible or whose impacts are
slow and fatal in the long term. Lack of awareness to contamination of ground water
is a major factor that needs to be addressed urgently as a first step towards addressing
it.
5. Source sustainability. Source sustainability is prioritized in the NRDWP guidelines.
Village and district level water security plans are expected to deliver sustainability of
water sources for assured and enhanced water supply. preparation of these plans is
supported by the programme allocations. This is a welcome step. In order to ensure
that the water security planning is effective and not yet another technical paper
produced by the District Water and Sanitation Missions, engagement of community in
the planning process is required.
5.1 Water security planning keeping the priorities right. Keeping ecological
considerations at the base of all water planning, prioritising social mobilisation for
community control, applying water science for identifying the best engineering
solution and then going in for an engineering solution – this is the process that needs
to be followed under NRDWP for the water security plans that are being prepared
currently.
5.2 Comprehensive water use planning. The experience of Hivre Bazar in Maharashtra
has shown that comprehensive water use planning is required taking into
consideration all types of water uses and controlling demand for different uses of
5
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water in times of drought. In most parts of India, water security plans will need to
factor in all demands on water and ensure that sources of drinking water do not dry
up. Capacity of Panchayats and support of technical support agencies, NGOs and
experts will go a long way in making comprehensive water use planning an ongoing
concurrent exercise that facilitates choices, and not a one time activity for producing a
report.
5.3 Drinking Water security mapping with community involvement. Experience of
Sahjeevan Trust in Gujarat has shown that in the extreme arid environment of Kutch
district, it is possible to achieve drinking water security by developing local water
sources and from rain water harvesting. By involving the community in identifying
the water sources, it is possible to do ground truthing based water resource planning at
scale. Sahjeevan achieved this for 50% of the blocks of Kutch district. Village maps
were prepared outlining priority drinking water sources. The plans were followed up
by community measures to protect, develop and recharge local water sources for
village level drinking water security.
5.4 Well based drinking water supply. Dug wells are being developed as an
environmentally green option for sustainable water supply. The coming of hand
pumps and borewells had lead to abandoning of the dug wells that were the traditional
sources of safe drinking water. Emergence of water quality issues of Flouride and
Arsenic and the falling ground water levels and borewells, has revived interest in dug
wells. NREGA provisions for reviving dug wells and the situating of dug wells along
river beds and water aquifers, with the active engagement of community and their
knowledge in situating the well and in managing the source, has given a boost to dug
wells.
5.5 Stream flows for water and sanitation security in eastern and western ghats.
There is a potential to develop stream based drinking water and sanitation
infrastructure in the eastern and western Ghats. Ensuring stream flows is a key to
sustainability of this measure. Water from the streams can be tapped in storage
tanks/sumps along the stream bed in the valleys, for supply to the habitations for their
sanitation and drinking water needs and transported upstream using pumpsets
including solar pumps as demonstrated by Sahjeevan Trust. Water purification and
treatment measures will need to be installed.
6. Resource use efficiency : greener technology for rural water supply.
6.1 Gravity flow systems of rural water supply in hilly terrain and in remote tribal
areas are an environmentally sustainable means of water security. Many NGOs in
eastern and western ghats have been developing potential sources of gravity low
systems of water supply for both irrigation and drinking water.
6.2 Gravity flow based water systems can be augmented with stream based water
conservation, treatment and pumping systems. Recent experience shows that
where stream flows exist, there is a higher potential of water use possible. There is a
need to look beyond gravity flow based water supply systems to higher investment in
stream based water supply systems. Investment will be needed to first ensure stream
flows by taking physical and social measures to augment stream flows and prevent
6
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water pollution. Secondly, investment will be needed in creating water storage
infrastructure of water tanks, purification and pumping to habitations
upstream(overhead water tanks) for household level supply of water to meet all
household water needs and if possible also for livestock.
6.3 Solar pumps for drinking water supply. Conventional energy of diesel and
electrical pumpsets is a major operating cost input of piped water schemes in rural and
urban areas. Failure to pay for repairs and maintenance of pumping systems and of
electricity bills often results in discontinuation of electricity and pumping of water.
Recent experience of small Photo voltaic cell based pumpsets of 0.75HP in providing
a ground lift of more than 30mts, low operating and maintenance costs, has given a
boost to solar pumps as energy sources. Tie up can be forged between MoWS and
Ministry of non conventional Energy to develop practical options for more solar
pumpset installations in rural water supply. a mix of institutional and household water
supply systems using solar pumps should be tried and monitored in all states of India
and lessons drawn for wider analysis and modification of schemes in a conference
cum research mode.
7. Conclusion: Incremental steps to green rural water supply
7.1 Guidelines must commit explicitly to specific green results
7.2 Proposals from GP level upward must contain green impact assessment of resource
development and use. Sanctioning authority must provide for green activities (such as
water source recharge) within each approved project;
7.3 Steps should be taken to ensure water source sustainability before construction of the
drinking water supply system
7.4 Monitoring of water quality at GP level must be done twice a year for groundwater,
and daily for piped water
7.5 Additional funds should be made available for gravity flow systems, use of solar/wind
or energy efficient pumps, rainwater harvesting for recharge and roof-rain water
harvesting, recycling or treatment of waste water
7.6 Village Water and Sanitation Committee must mobilize villagers for communitybased water security planning and water quality monitoring
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Introduction
Greening of the national rural drinking water supply programme of the Central government is
an important initiative to address the ecological and environmental considerations in addition
to the growth, equity and sustainability priorities already enshrined in the National Drinking
Water Programme Guidelines that provide a Policy direction.
This study is a desk based review of programmes and guidelines of Rural Drinking Water
Supply, as part of a larger initiative by the UNDP India Programme to support a “greening”
review of all programmes of MoRD and MoWS at the behest of the Minister incharge of both
Ministries. The desk based review was done in April-May and key findings presented in an
international workshop held in Delhi on the 15th May 2012. This report has been prepared
based on a wide range of consultations. The list of people contacted and who gave their
valuable inputs into the report and in the recommendations, is listed in Annex 1.
The report contains a case study based practical analysis of contemporary problems and
opportunities in the rural water supply sector and the guidelines of the flagship national rural
drinking water supply programme. The report is not an exhaustive document detailing out
each step of what needs to be done or a detailed analysis of each problem and its solution.
The report is aimed at providing a good grasp of the key aspects of the national rural water
supply programme guidelines, an analysis of the aims and means outlined in the document
and of lessons learnt from some practical projects that have tried to address critical issues.
Given that the rural drinking water supply programme has till date primarily focussed on
augmenting rural water supply, there are very few instances of “green” initiatives in rural
drinking water. The recommendations of this study address the following
environmental/greening aspects;
•

•

Source Sustainability in
o qualitative aspects(chemical and bacteriological contamination) and
o quantitative(flow). Where measures are taken to protect and enhance source
sustainability
Resource use efficiency issues in pumping water for rural drinking supply.

The recommendations will hopefully contribute to identifying greener options for the
Rs.10,500 crore/yr outlays of rural water supply programme.
Review of the National Rural Drinking Water Programme(NRDWP) Guidelines
1. Implementation challenges for the NRDWP
2. Best Practices in “greening” rural drinking water supply programmes
3. Practical Examples of Greening of Rural Water Supply
I am grateful to the support and intellectual inputs of all the practitioners and experts who
provided critical inputs and suggestions(Annex 2). To Srinivasan Iyer at UNDP and to all
other staff for their critical comments and suggestions and all other support.
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1. Greening Rural Development: Rural Water Supply
Rural water supply programmes have increased the reach of safe drinking water supply. From
village level coverage to habitation level coverage, rural water supply has expanded
significantly. Eradication of guinea worm and setting of minimum norms of 40lpcd of water
per capita, have long guided the rural water supply schemes that have moved from hand
pumps to piped water supply.
The NRDWP 2010 guidelines are ambitious in the aim of moving beyond the quantitative
minimum water supply standards(from minimum litres per capita per day norms supply to
non quantified water security for all ambition). However this is happening at a time when
there is massive slippage reported in rural water supply, with more and more “partially
covered” villages emerging and the coverage of rural water supply slipping from 96% to 69%
in 2010.
The national flagship rural drinking water programme has passed through many phases of
reform. The NRDWP guidelines 2010 mention that the national rural drinking water
programme is the fourth phase of the central government initiative. Starting with the
Accelerated Rural Water Supply Programme(ARWSP) of the 1972-86, the launching of the
Technology Mission in 1986-87 renamed as Rajiv Gandhi National Drinking Water
Mission(1991-92), and the Sector Reforms of Swajaldhara(2002). The NRDWP(2010)
represents the fourth phase the centrally sponsored rural water supply programme of India,
with sustainability( quality and quantity of water) as its core focus.
Principles : Greening of rural water supply
Rural drinking water supply has so far been seen as a basic needs programme with the aim of
delivering a minimum level of potable drinking water to all. Till the mid 1970s, having
atleast one functional open dug well, was considered a measure of water security at the
village level. With the advent of modern technology, hand pumps and pipelines were
considered to provide safe potable quality of water as compared to an open dugwell. Bore
wells and reliance on ground water based irrigation also assumed significance from the early
1980s. Greening of rural water supply assumes significance from here. The 3 year drought of
1985-87, was a major disaster in terms of crop productivity and massive deaths of livestock
from fodder shortage, but drinking water was not such a problem for livestock and humans.
However with the pumping out of groundwater in the 1990s, there is drinking water shortages
every year and tanker based drinking water supply is now made for villages in north and
south India almost every summer on a large scale.
Greening of rural water supply includes two critical components;
•
•

Conservation and regeneration of resource base(ground water)
Reduction of water wastage and energy conservation
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Since water encompasses a large domain of ministerial oversight in Government of India and
the limited mandate of this Paper, the actions suggested in this greening framework are
specific to Ministry of Water Supply and Sanitation only.
Conservation and regeneration of resource
India has a wide variation in rainfall patterns and water use. Conservation of ground water
assumes importance given that nearly two thirds of India is arid or semi arid. However there
are areas of rising ground water and water logging where this does not apply.
Conservation and regeneration refers to both qualitative and quantitative aspects of rural
water supply. Emergence of Flouride is partly a factor of excessive extraction of ground
water.
In the arid and semi arid areas of India, rural drinking water supply schemes must focus on
conservation of ground water use. It has been reported in some areas of central India where
deep aquifers are accessed by piped water supply schemes to supply water to villages under
Swajaldhara like schemes. These are expensive piped water supply schemes that mine ground
water and the source dries up in a few years. Then some other source is identified for
accessing drinking water. Reliance on ground water should be on unconfined aquifers to the
extent possible, and not on confined aquifers.
In areas with higher rainfall and spring water ground water may not be exploited. In this
context, resource base consists of the hills and forests. Spring sources need to be conserved
not only by afforestation and watershed management interventions, but also by relying on
stream flows in the downstream valleys and using them to augment water needs of
habitations, instead of relying on spring waters, will conserve and use water resources more
effectively.
Identifying good source of ground water in or near a village and earmarking it for use for
drinking water of the habitation/village and undertaking measures to augment its water
recharge – is another aspect of water conservation and use.
Rainwater harvesting for household drinking water as well as community infiltration tanks,
has been an old and tested means of water security. Investments made at household level for
water conservation are essential to reduce reliance on ground water.
Reduction of water wastage and energy conservation
Broken pipelines and taps not fitted with closure knobs are responsible for wastage of
precious rural water supply in semi arid and arid areas. There are remnants of dilapidated
large pipeline based water supply systems in Kutch and Rajasthan in the last few decades,
bearing testimony to not only wasted investments but also precious water losses.
Reliance on external water supply also implies investment and energy consumed in pipelines
and transmission of water by applying pressure. This is evident in urban water supply in cities
like Bangalore that pump Cauveri water from a lower elevation to the city, more than a
10
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100Kms away. In rural water supply, specially in multi village schemes this is evident in the
large pipeline based schemes in many projects.
Any consideration for increasing water supply from pressure based piped water supply should
factor in the losses possible due to poor management of the system at the
district/block/village/habitation level.
Even where piped water supply is done only for a limited and fixed time during a day, water
losses can occur when taps are broken or by overflow of storage tanks.
Positive features of NRDWP;
•
•

•
•

Decentralisation: Primacy of the role of PRIs and the intention of transferring
management and fiscal responsibilities to them.
Resource management perspective: incentivize district and village water security
planning. Strengthen capacity of the district planning board/Zilla Parishad and of
Gram Panchayats for preparing holistic plans.
Addressing exclusion: reaching the SC, ST and women
Coordination between different departments and agencies

The positive green feature of NRDWP is the emphasis on sustainability, allocation of 20%
funds for promoting traditional water conservation and rain water harvesting.
However certain activities of hydro fracturing clubbed under sustainability interventions need
to be carefully applied as the outcome may be detrimental to source sustainability ideal.
Need for managing water demand
The NRDWP guidelines admit growing water insecurity and the need for addressing this.
•
•

Admitting that water availability crisis will deepen, yet move away from a minimum
lpcd norms to 24x7 water supply for all
Enhancing water security at source level, and aiming at grid based district/sub district
piped water supply

The NRDWP guidelines are ambitious when they make a call for “permanent water security”.
Yet the guidelines admit that augmenting rural drinking water supply in terms of water stress
and climate change is a major challenge.
The focus on more piped water schemes and moving away from 40 litres percapita per
day(lpcd) norms to an open ended service provisioning, comes at a time when the rural
drinking water coverage levels in India have shown reversal in coverage level(as per lpcd
norms) – manifest in slippages of rural habitations moving from fully covered to partially
covered villages. The major environmental concern stemming from the guidelines therefore
is: where this additional water for piped water schemes will come from and how will source
sustainability be assured alongwith increasing the supply of water.
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Typology of rural drinking water supply in India consists of:
•
•
•
•
•
•
•

Traditional water harvesting sources/systems.
Roof rain water harvesting (for remote habitations).
Shallow (dug) wells. Sanitary wells as described in the PRADAN case study.
Hand pumps (ensure groundwater recharge and planning based on actual
measurement of resource capacity).
Borewells/tubewells (with solar pumps or more efficient pumps) based single
and multiple village water schemes
River based water supply networks(Narmada canal based rural water supply
in Gujarat, Indira Gandhi Canal Project Rajasthan)
Water supplied in tanker trucks in some rural areas in summer months

Environmentally speaking, traditional water harvesting systems, roof rain water harvesting,
handpumps and safe and protected shallow wells all have a commitment to prioritisation local
and sustainable use of water - these provide the most “green” option for rural drinking water
supply, as against deep borewell and river based rural water supply schemes.
While evaluating the environmental impact of river based drinking water supply systems, the
energy consumed in building canals and pipelines based water supply from river based
systems is not taken into account.
However the focus of the NRDWP guidelines is more on larger grid based piped water
supply networks, and not on prioritising local water source based drinking water supply.
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2. Environmental analysis of rural water supply programme
The evolution of the national rural drinking water supply programme and its environmental
analysis can be done for the four distinct phases:
•
•
•
•

Emphasis on increasing coverage with deep drilled hand pumps under ARWSP(197286)
Mission mode approach followed under the RGNDWM(1986) with stress on water
quality, appropriate technology.
Demand based rural water supply: Sector reforms and Swajaldhara in 1999
Sustainability and quality emphasis of NRDWP 2010

The first phase of increasing coverage was undertaken when bore well based pumping
technology was being introduced in India alongwith the green revolution. While safe drinking
water eradicated Guinea worm and reduced diarrheal morbidity significantly, it came at an
environmental cost of depleting ground water levels and emergence of salinity, Fluoride and
Arsenic contamination of drinking water. National norms of rural water supply were adopted
and these included a commitment to ensuring 40lpcd, one hand pump serving 250 people and
a maximum distance of 1.5Kms or 100 vertical metres of distance from the handpump.
The Mission mode in 1986 galvanised the achievement of safe drinking water as a national
goal. The nodal department at central level was charged with the mandate of guiding the
states and devising programme schemes to support appropriate technology, systems and
trained manpower to achieve the goal of drinking water for all. More financial resources were
allocated for rural water supply. The expected environmental impact of this phase was
anticipated in terms of better monitoring to ensure source sustainability, checking worsening
ground water quality and capacity development of government staff to address environmental
issues alongiwth water security. Unfortunately the anticipated environmental outcomes did
not materialise. Ground water depletion crisis worsened.
In order to push for higher service level standards of piped water supply, an innovative
demand lead sector reform programme Swajaldhara(pilot project of World Bank called
Swajal), was launched by government of India in 1999. Community ownership and
maintenance, increase service level of 24x7 rural water supply in single and multi village
piped water supply based schemes with 90% central subsidy was undertaken. The anticipated
positive environmental impact of this programme was expected to result in reduction of
wastage and enhanced appreciation of water conservation and use. Only a limited success
was achieved. Instances of ambitious and expensive piped water supply schemes designed
that could not be paid for in terms of operation and maintenance, were reported in several
places. Adequate community organisation and engagement was missing to ensure demand
lead sustainable projects.
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Electricity bills and maintenance of motors and pipes – emerged as a major issue and negated
the investments made in many expensive schemes and projects in Karnataka1 and several
other states in India. Except for Maharashtra, no other state reported a majority of their
Swajaldhara schemes breaking even and operating after more than 5 years.
The National Rural Drinking Water Programme 2010 Guidelines are progressive in their
commitment to addressing issues of access, equity, quality, source and systems sustainability.
The challenge is implementation of these guidelines on the ground for “green outcomes”.
Budget allocation of NRDWP and its “green import”
The NRDWP guidelines provide for the following programme funds allocation at the state
level:
•
•
•
•
•

45% funding for increasing coverage
20% for water quality
20% for sustainability
10% for operation and maintenance
5% for support activities

The high allocation for increasing coverage, explains the increasing environmental stress of
rural water supply. The budget support for sustainability element, is one very specific
greening commitment of NRDWP. This has been explained in detail later in this section.
The budget head of water quality, represents a recognition to the growing problem of water
quality, often induced as a result of reckless mining of water. Mitigating water quality stress
can often lead to more piped water supply engineering solutions and less reliance on
environmentally safe means of alternative drinking water security. More and more money can
be spent on expensive treatment and piped based water supply projects, as has been witnessed
in the expensive piped water schemes proposed in Arsenic affected Balllia district of UP.

Water Quality
Water quality remains a major challenge in the drinking water programme. The NRDWP
guidelines mention the need for adopting the 2004 National Rural Drinking Water
Monitoring and Surveillance Programme approach. The NRDWP guidelines mention the
need for “all drinking water sources to be tested twice a year for chemical contamination”.
This is a lofty ideal, however given the poor progress of the 2004 water quality surveillance
where the water testing kits and training has not resulted in regular monitoring of water, it
will require a major effort if all water sources(not just the government hand pumps) are to be
tested twice a year. Water quality challenges are;
•
1

Bacteriological water contamination

ASHWAS Report: Arghyam Survey of Water and Sanitation Karnataka 2008-09
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•
•

Contamination from Flouride and Arsenic
Industrial waste and agriculture based ground water contamination

A UNICEF study of water quality in select states of India in 2008 found a high contamination
of ground water from Microbiological as well as Chemical contamination. UP and Assam had
more than 90% of the drinking water sources tested randomly reporting E Coli
contamination. Bihar at 84%, Jharkhand and Orissa at 69% each and even Tamil Nadu with a
relatively more developed rural water supply had 70% E Coli contamination of its drinking
water sources. Flouride contamination was as high as 81% in Tamil Nadu, 93% in Bihar,
64% in Rajasthan and 61% in Jharkhand.
Water testing laboratories at the sub division level are also mentioned in the NRDWP
guidelines. Again the experience so far, specially in areas with Arsenic and Fluoride
contamination has been of water testing not being done by the existing laboratories.
Till the time that these new laboratories are in place, some emergency interim arrangements
and water testing protocol was needed in the NRDWP guidelines given that water is so
fundamental to life.
In the place of profit making private agencies, NGOs and charities with experience in
working on rural drinking water supply, can be shortlisted through competitive bidding for
operating good quality drinking water testing laboratories are Block or District level, to
undertake random sampling of rural drinking water sources. Their work can be monitored by
government run colleges/universities supported by the Ministry(MOWS). Till the time that
the government laboratories are in place to undertake water testing twice a year for each rural
drinking water source.
Source sustainability
Slippage of fully covered villages(with drinking water access) has been a major problem in
India. This resulted in the rural drinking water coverage figure in 2010 falling to 69% from
96% reported a year earlier. Hence the NRDWP guidelines prioritise protection of sources of
water - springs and wells.
The guidelines provide for 20% of the funds for source sustainability. As per the NRDWP
guidelines “ 20% allocation for sustainability-swajaldhara is on a 100% central share basis to
be used exclusively to achieve drinking water security by providing specific sustainability
components for source and systems with major emphasis on tribal areas, water quality
affected areas, dark and grey areas as specified by CGWB...”. This is a welcome shift from
the erstwhile Swajaldhara scheme, with 20% of the rural water supply budget allocation, for
promoting demand based rural water supply schemes with 90% central government subsidy.
However in order to protect and sustain the source of drinking water, a larger unit area of
water catchment and command may need to be addressed, not just the immediate catchment
of one or more drinking water sources in a village/habitation. Funding for which will not be
enough from the MoWS 20% budget for this head.
15
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Drinking water security therefore needs to be a part of the overall water security(covering all
water uses). The NRDWP is supporting the preparation of village and district water security
plans, with this aim in mind. After 2 years of the release of NRDWP guidelines2, few
comprehensive water security mapping has been done. MoWS is working with WSP to
develop pilot mapping projects in different typologies/parts of the country.
So far there has been a limited success in generating village and district water security plans
that are done through a process of community lead mapping of groundwater aquifers and
surface flows to identify a menu of priority water sources and options for different uses of
water for all purposes in a village. Aggregation at block and district level of demand and
supply that is not just an aggregation of village level water sources planning, still needs to be
done.
Work done by Sehjeevan Trust in Kutch Gujarat has demonstrated that with peoples
involvement and knowledge, it is easily possible to identify zones in a village where good
ground water potential exists and also mapped. Managing demand and use of scarce water is
also possible to map out and plan if there is sufficient community involvement and the rural
water supply scheme is not supply driven.
Unless a similar approach is undertaken, merely relying on technical mapping of groundwater
potential and planning for augmenting water supply will not help.

2

rd

NRDWP guidelines released on 23 Aug 2010
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3. Best Practices in Greening Rural Water Supply Programme
Rural drinking water supply programme has till date primarily focussed on augmenting rural
water supply. People also demand instant solutions to water shortages. Droughts and
excessive ground water withdrawal has resulted in increasing pressure on limited water
resources and technical solutions. Tanker supplies and water trains now provide rural water
supply in many rural parts of the country. A lack of enabling policy environment has
contributed to the erosion of community control over water resources and their management.
There therefore are very few instances of “green” initiatives in rural drinking water.
The recommendations of this study address the following environmental/greening aspects;
•

•

Source Sustainability in
o qualitative aspects(chemical and bacteriological contamination) and
o quantitative(flow). Where measures are taken to protect and enhance source
sustainability
Resource use efficiency issues in pumping water for rural drinking supply.

3.1 Water source sustainability interventions
Drinking water source sustainability is a part of the larger water use and sustainable
livelihoods. Comprehensive water management planning at the level of a village or a
watershed, is a key to drinking water source security. This means looking at all water sources
– surface and sub surface water.

17

Greening of National Rural Drinking Water Supply Programme
The best case study where a comprehensive water management planning has been done is the
Hirve Bazar in Maharashtra, see reference below.3
This equity outcome of watershed development is not atypical. In most water projects where similar water
allocation practices are followed, those with more land are the greatest beneficiaries, although some benefits
accrue to those with less land too, via the route of increased agricultural work and consequent higher demand for
labour. What is less common is the attempt to try and ensure greater equity via the use of watershed-plus
measures.
In Hivre Bazar, watershed-plus measures were actively targeted towards those households who either did not
directly benefit from watershed development or lost from it in some manner (like giving up land). Four
watershed-plus measures were particularly important – developmental schemes, savings groups, improved
availability of water for drinking and household use, and improved health and education facilities.
Drinking and household water: Even though drinking water is usually mentioned in the list of objectives of
watershed development [e g, in Government guidelines such as Government of India 2003], it is the technical
works involved in watershed development that are given importance in the actual working of projects. The
distribution of the increased water post-watershed development (including its distribution across various uses
such as irrigation versus water for drinking and household needs) is not something that is explicitly considered.
The usual outcome is that people with pre-existing sources of water or the means to construct new sources have
access to increased water, while others continue to struggle even for drinking water. It is only in a few cases
(such as Hivre Bazar) that communal sources have been built for drinking water.
In Hivre Bazar, schemes for handpumps were among the many developmental projects undertaken in the
aftermath of watershed development. Twelve handpumps were constructed at various points in the village to
provide water for household tasks and for drinking. This has ensured that the benefit of improved drinking and
household water has not been restricted only to those with private sources of water, but has been more widely
dispersed with poor and landless households also benefiting. Further, improved water availability has also meant
that there is no dependence on state government tankers in the summer months and the distance that one has to
walk for water has considerably reduced. Since it is mainly women and female children who fetch water, they
are the main beneficiaries.

Other examples include;
•
•

Sehjeevan-WASMO peoples water science based rural drinking water systems,
Maharashtra’s Groundwater Survey and Development agency(GSDA) work on
traditional and modern recharge of aquifers

What is important to note here is the mapping of all types of water requirement in a village,
planning the use of this water and limiting the extraction of water through crop planning.
Hence this is different from a narrow focus on source sustainability as advocated in the
NRDWP guidelines. The Pani Panchayat work of Salunkhe in Maharashtra had in the 1980s
demonstrated the mutually shared benefits of controlled groundwater extraction resulting in
sustainable water yields including drinking water, for everyone all the year round.
Technological solutions to ground water recharge including blasting and fissuring,
underground dams to check base flows – are engineering options that can disrupt natural
flows and destroy what limited potential of water harvesting may exist. They may also
succeed in augmenting ground water but its implications need to be assessed carefully.

3

http://www.cised.org/wp-content/uploads/equity-in-watershed-development-case-study-hivre-bazar.pdf
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3.2 Community based natural resource management augmenting drinking water supply
Watershed development contributes to augmentation of aquifers, however this depends on
various factors, soil permeability varies a great deal, recharge may happen elsewhere from
where conservation is taking place. However, along with watershed management, controlling
water demand is also required. Some successful watershed development projects in India
suffer from drinking water shortages on account of intensive extraction of conserved water
for livelihoods and livestock.
Traditional rain water harvesting structures of Rajasthan have already received wide attention
thanks to the work of Mr. Anupam Mishra. Unfortunately few traditional water harvesting
structures are being revived. More and more common pool resources and water bodies are
being encroached. Tankas, the smaller household rain water conservation storage is being
used as piped water storage tanks in some places.
There are a few examples of rural water supply projects in tribal areas in forest lands where
community involvement in protection of forest resources, development of gravity based piped
water supply systems and controlling water use is the basis of water management.
•
•
•

•

Foundation for Ecological Security(FES) and Gram Vikas, both in Orissa – have
demonstrated effective community based sustainable rural water supply systems.
Gram Vikas has an integral sanitation component alongwith piped water supply from
dug wells in forest lands, as part of household piped water supply systems.
FES has mountain spring waters in Alumni rich hills of Koraput, as the chief source
of their drinking water supply and irrigation systems. Sikkim government under its
spring regeneration has demonstrated the effectiveness of spring based drinking water
security.4
Himmotthan Society in Uttrakhand has gravity flow based water supply in more than
a 100 villages.

Conservation of water on the hills through water recharge measures, protection of green by
social control over cutting of forest, keeping the water catchment area clean from human and
animal intervention - is an integral part of the gravity flow based water supply systems that
have been successfully providing drinking water in many tribal areas of India.
In the eastern and western ghat areas where the mountain elevations are not extreme, a
longer term sanitation and drinking water security may require shifting focus from
spring based gravity flow systems to stream based water treatment and pumping
systems. The first step in this will be to conserve and promote perennial stream flows in the
hilly regions. Piped sanitation and water connections from gravity flow systems may not be
sufficient to meet household requirements. Gram Vikas model is based on pumping of ground
water from forest catchment wells. Building big water sumps to store water high up on the
hills is not practical and will disturb the eco system. As the need for water of the downstream
villages increases, there will be a need for sanitation related water requirements as well. In
4

http://www.sikkimsprings.org/
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some areas with enough spring water flows, Diversion Based Irrigation(DBI) systems can be
extended for providing drinking water as well. However it may be better to start planning for
sump based harvesting of the stream water flows in the valleys, for meeting drinking water
and sanitation needs of communities in the future. Water quality will then become a major
challenge given surface water flows and contamination from the surface flows. This can be
addressed by micro water treatment.
3.3 Decentralized systems sustainability that impact on efficiency and conservation of
water
Efficient rural water supply systems that are under prudent community management, can
contribute to water conservation. Single village based rural water supply schemes in place of
multi village schemes, tend to be more successful in ensuring both source sustainability and
meeting the needs of the community. Well maintained hand pumps also ensure that more and
more hand pumps are not needed and contamination of ground water does not take place
from poorly maintained pumps.
•

•

4

Well based drinking water supply in villages of Jharkhand and West
Bengal(PRADAN) and Gujarat(Utthan) are good examples of community managed
sustainable drinking water supply scheme.
Community based Hand pump maintenance in UP(UNICEF) highlights the benefits of
both resource conservation and water quality.

Case Studies: Examples of Greening Interventions in Rural Water Supply

4.1 Solar Pump energised drinking water supply: Sahjeevan Trust, Kutch
High energy costs of pumping water are often the root cause of unsustainable piped water
supply systems in most part of the country. In a recent study of Karnataka rural drinking
water(ASHWAS study by Arghyam, Bangalore), it was found that all the village piped water
supply schemes have huge unpaid electricity bills. In many other parts of the country, it is
also found that electricity supply remains erratic and connections to rural habitations get
disconnected when farmers do not pay bills for their irrigation pump sets..
Photo voltaic cells based Solar Pumps have been successfully promoted by Sahjeevan Trust
as cost effective and locally managed technology for not only water pumps but also for
lighting and a host of local livelihoods applications, in the difficult terrain of Kutch.
The technology of solar pumps is linked to the concept of every village becoming self reliant
in meeting its drinking water needs and operate and manage all technologies for drinking
water management and distribution. Groundwater recharge became a key component of the
initiative. Each village identified the best drinking water source that could yield them assured
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water throughout the year and took steps to protect it and use it for meeting their drinking
water needs.
Using the subsidy offered for procuring PV solar panels and through a partnership with
Auroville Renewable Energy, Sahjeevan Trust was able to initiate work in 2001 in a few
villages in Kutch district of Gujarat.
In this process the village water security plans of the NRDWP guidelines 2010 were
automatically met and also translated into action in delivery drinking water security.
Solar pumps have been able to replace the costly diesel pumps and to take care of electricity
supply failures in rural areas as well;
A small 0.75HP solar pump set can replace 10HP diesel pumpsets to provide enough energy
to lift water from a bore wells. The pilot project of Sahjeevan Trust demonstrated a solar
powered submersible 0.75HP pump lifting water from 30 metres suction head, transported
over a distance of 1.8Km PVC pipeline to the village over a gradient of 14 metres from the
well to the water tank in the village.
The solar technology pump has the following components;
•
•
•

Solar module panels of 1800Wp
A 0.75HP pump
Inverter

The economic viability of the solar pump is based on the low operating cost with no fuel as
compared to a diesel pump set. Estimate of financial viability of the first soalr pumpset set up
by Sahjeevan Trust shows a monthly lifecycle cost of Solar pump at Rs.26.00 as compared to
Rs.58.00 for the diesel pumpset. This translates into a low Rs.3/month per household towards
O&M of solar pumpsets. Even this money goes to cover the part time wages of a person
employed from the village to operate the solar pump. The technology does depend heavily on
subsidy from the government to provide PV cell panels to operate the pump.

4.2 Diversion Based Irrigation/Drinking Water Supply : FES, Orissa
In the hilly slopes of Eastern Ghats of Orissa, potential for using spring water flows for
irrigation and drinking water requirements of the tribal habitation is being utilised as a green
solution to sustainable drinking water security. Foundation for Ecological Security(FES) has
demonstrated a scaled up programme of Diversion Based Irrigation and Drinking Water
supply in Koraput district of Orissa.
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Diversion based gravity channels for spring waters

Diversion channel based irrigation is a traditional system of diverting runoff water and
delayed flows from the main flow line to the cultivable lands through arrangement of
channels on contours. This system is more popular in tribal areas where the topography is
highly undulating and it is difficult to lift water to the higher elevation lands. a temporary
barrier made out of stones and mud against small or medium streams. Water is diverted from
main flow to their lands through channels excavated on contour.
The project has implemented five schemes covering a total command area of 56.55ha
benefitting 209 households. Irrigation channels 5Km long were created costing approx.
Rs.20lakhs. It should be noted that these schemes provide virtually free drinking water supply
to all the villages. Enabling provisions for the success of Diversion Based Irrigation-Drinking
water supply schemes are;
• Protected spring catchment areas
• Year round spring flows
• Community managed and maintained diversions channels
• Community water standposts
Hilly terrain of western and eastern ghats provide an ideal location for this technology. While
spring water are naturally filtered safe drinking water sources from nature, their water yields
may not be enough to sustain a higher level of water use for sanitation. Building bigger tanks
high up on the hill slopes, to store water for sanitation and water requirements may not be
possible and the construction may risk the spring water yields.
Hence there is a need to develop stream based drinking water and sanitation infrastructure in
the eastern and western Ghats. Ensuring stream flows is a key to sustainability of this. Water
from the streams can be tapped in storage tanks/sumps along the stream bed in the valleys,
for supply to the habitations for their sanitation and drinking water needs and transported
upstream using pumpsets including solar pumps as demonstrated by Sahjeevan Trust. Water
purification and treatment measures will need to be installed.
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4.3 Dug Well based water supply: PRADAN, Jharkhand.
Dug wells have been the traditional source of rural drinking water. Each village had atleast
one or more dug wells and these were maintained by the village community. However with
the onset of hand pumps, the use of and maintenance of open dug wells, got neglected. Many
wells were closed or became waste dumps.

With the bore well based piped water supply proving unreliable and expensive in many parts
of the country, with the emergence of fluoride and arsenic in ground water – interest in
reclaiming dugwells and making them clean and secure for drinking water, is gaining ground.
Dug wells are an environmentally green option for extracting drinking water. Many NGOs
from western to eastern parts of the country, find dug wells a reliable local water source in
place of expensive borewell or multi village piped water supply schemes. The bore wells
operate as community water source and are fitted with storage tanks and pipes for
transporting water to an overhead tank in the village for gravity flow to households.
PRADAN has promoted well based drinking water supply in Jharkhand and West Bengal.
PRADAN has successfully demonstrated 20 well based drinking water supply schemes in
Jharkhand, using the funds available from rural water supply programme and peoples own
contributions. All the schemes are managed by the community, including recovery of )&M
expenditure. The Village Water and Sanitation Committees have been activated, Standard
Operation Procedures developed and the entire work from selection of the point for a well
alongside a stream, laying of pipeline and location of overhead tank and distribution pipe
network – has been carried out by the VWSC. A cash contribution of Rs.1000/family is
secured upfront(in 3 installments) from all households in the village. Each household
contributes Rs.80 per month for the assured piped drinking water supply in their homes.
Some other positive features of this initiative include – atleast 50% members of the VWSC
are women, there is fortnightly cleaning of the water storage tank and there is focus on
sanitation and behavior change work to promote toilet usage.
The highlight of this initiative is that this is a single village piped water supply solution and
this ensures that from installation to operation and maintenance – the entire work is carried
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out by the VWSC working under the panchayat. Unlike multi village piped water supply
schemes where the installation and management of the water supply remains in the hands of
the PHED or Rural Development departments.
4.4 Mitigating Arsenic in drinking water: Innervoice Foundation, Balia, UP
Arsenic in ground water has emerged as a major problem all along the Indo Ganjetic plains. It
affects some of the poorest populations of India whose resistance to Arsenic poisoning is low.
The problem is compounded by the decades of assurance that ground water from deeper
aquifers drawn from hand pumps and borewells is safe drinking water. Govt of India has
recently approved the setting up of an Arsenic Centre in West Bengal to address the problem.
In a research paper on Arsenic in ground water in West Bengal, Dr. Dipankar Chakravorty
found “Till to-date, we have analyzed by FI-HG-AAS 1,10,000 hand tube well water samples
from 9 arsenic affected districts. Out of them, 51% are unsafe to drink according to the WHO
recommended value of arsenic in drinking water (10 mg/L). In our preliminary study, 95000
people were clinically examined from arsenic affected districts of West Bengal and 10100
people (9.4% including 2% children) were registered with arsenical skin lesions. At least 100
cancer and few hundreds suspected Bowens disease were detected. Approximately 90% of
the children below 11 years, living in arsenic affected villages show elevated level of arsenic
in hair and nails. Infants and children might be at greater risk from arsenic toxicity due to
more water consumption on body weight basis. Villagers are using arsenic contaminated
water not only for drinking and cooking but also in agricultural field. Our study during last
two years reveals the presence of elevated level of inorganic arsenic in food chain and in
those consumer products where groundwater is used in affected villages. To combat this
deadly arsenic menace we need to increase awareness and educate our villagers about the
problem and instead of reckless use of groundwater we should preferably utilize our vast
available surface water, rain water with people’s participation”.5
The first intervention in addressing the problem of Arsenic therefore is raising awareness
about the problem in the affected areas as well as strengthening the diagnostic capacity of
public and private health systems. People still do not know that the painful ulcers and bone
deformities and Cancer, are a result of the water that they are drinking.
In the district of Balia in UP bordering UP-Bihar on the river Ganga, a small initiative in
Balia district is trying to address the problem of Arsenic in ground water, using community
awareness and mobilisation as a key approach. The small peoples initiative has the following
lessons;
• Lack of awareness the key to addressing Arsenic in drinking water.There is a large
scale lack of awareness and apathy among both the affected populations as well as the
private and public health systems and doctors on the presence of and risk of life
threatening cancer from consuming Arsenic affected water.
o IEC component of the rural drinking water supply programmes have not
addressed this critical issue and this must be done on priority.
o Engagement of schools and universities in awareness raising on Arsenic in
ground water is needed
5

Paper presented at the Fifth International conference on Arsenic and its health effects.
http://phys4.harvard.edu/~wilson/arsenic/countries/SDAbstractsSPEAKERS.pdf

24

Greening of National Rural Drinking Water Supply Programme

•

•

•

•
•

•

o Formal education component in school curricula and training of school
teachers, Anganwadi workers and ASHA workers, Panchayat functionaries –
on the nature of Arsenic contamination and its testing will help a great deal.
District level water quality testing laboratories are currently dysfunctional and need
to be activated for arsenic testing.
o Field kits distributed under the 2004 Water Quality Surveillance programme
are also not functional and cannot test for Arsenic. Need to popularize water
quality testing.
o Making the laboratories user friendly. District laboratories should be
encouraged to test any sample given to them by anyone from the community.
A very nominal fee if any should be charged.
o Schedule of testing, dissemination of results and awareness raising should all
be combined together in the water testing intervention. Otherwise testing of
water and not disseminating its results may not help.
o Monitoring of the results should be done at the district level in all reviews by
he Collector.
Dug wells are one alternative to Arsenic affected ground water that is drawn from
deeper aquifers by hand pumps and bore wells. Instead of going in for large expensive
multi village water treatment based piped water supply schemes, there is need for
sustainable village level drinking water supply options.
Recharge of ground water leads to a significant reduction on Arsenic. In Balia water
samples having 1000ppm of Arsenic, with simple recharge measures for ground
water, resulted in drinkable quality of drinking water.
Creation of new community dug wells for drinking water and for revival and recharge
of old functional wells, their regular cleaning - can be done from NREGA works.
o Ground water recharge needed – that will reduce arsenic effect in the ground
water and make water from wells safe for drinking. Roof rainwater and
surface water can be used to recharge the ground water and wells.
o Collective action at panchayat level is needed.
o Involvement of schools and universities in IEC and water testing
o Awareness of arsenic in school education needed – seen as a contagious
disease. Formal education and exposure.
The experience of many types of Arsenic filter treatment plants has not been
encouraging. Filters: The filters do not completely remove Arsenic, these are often
eternally procured, costly and difficult to clean and replace. Safe disposal of Arsenic
sludge/filters is a major concern. Often the Filters breeds complacency and people
keep using the water after the life of the filter has ceased or when the filter stops
working. The experience of Innervoice Foundation with cheap Charcoal-Sand based
Matka Filters is positive since these are small filters using locally available filter
materials, these are cheap and easy to maintain. However Innervoice Foundation also
believes that these filters have a risk of poor maintenance and hence a longer term
solution of Arsenic free water at source is the solution. Innervoice Foundation is
promotion dug wells with regular monitoring as the viable option in Balia district of
UP.
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Annex 1
Terms of Reference of the Study
The main objective of the paper is to examine the potential of the National Rural Drinking
Water Programme and to recommend changes in the guidelines and implementation
framework of these programmes to achieve “green” outcomes as co-benefits in addition to
the core objectives of these programmes.
The aim will be to examine the National Rural Drinking Water Programme in order to
understand their implications for the environment – both positive and negative, as well as the
potential to bring about environmental benefits that may be in the form of sustainable use and
conservation of natural resources, reduction of pollutants and greenhouse gases, safe disposal
of contaminants and building the resilience of communities and service (drinking water)
provision to climate change and natural resource degradation. In specific, there will be
opportunities related to the selection of source, technology and design of the supply system,
operations and maintenance, etc. The study will highlight lessons from relevant government
programmes as well as initiatives undertaken by civil society organizations as illustration of
the possible greening potential. These examples need to be analyzed to the extent that they
have been or are scalable and offer lessons for the public funded progamme under review.
The key tasks while undertaking the study will include:
A. Review the National Rural Drinking Water Programme from an environmental
perspective in order to:
• Assess the direct or indirect environment implications, both positive and negative,
of the programme
• Examine the potential of the programme for addressing environmental issues
leading to positive environmental benefits, reducing the ecological footprint and
building resilience of communities and services
• Identify and document case studies or models within India wherein similar
initiatives and programmes have led to significant environmental benefits,
including through (but not limited to) review of responses to query on ‘greening
rural development programmes’ posed by UNDP on UN Solution Exchange and
the global UNDP networks.
B. Contribute to the execution of the Workshop on “Towards Greening Rural
Development Programmes in India: Lessons from International & National
Experience” scheduled for May 14-15, 2012, through:
• Identification of key resource persons (experts on rural housing for the poor) who
can select 3-4 best practices and present these at the workshop session
• Coordination of the session on National Rural Drinking Water Programme at the
workshop, including contacting speakers, confirming participation, reviewing
speaker presentations
• Presentation of implications for the National Rural Drinking Water Programme
i.e. Revision of Guidelines, Capacity Development etc at the end of relevant
workshop session,
• Finalisation of workshop report on the relevant session
C. Provide practical and actionable recommendations for revision of the guidelines and
operational frameworks for greening National Rural Drinking Water Programme.
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