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UNICEF-WWF PARTNERSHIP

These studies have been conducted in partnership
between the United Nations Children’s Fund (UNICEF)
and the World Wide Fund for Nature (WWF). While
addressing the basic needs of rural communities m India,
UNICEF, with its concerns for children and women and
their environment, concluded that environmental
degradation and competition for fresh water resources
was undernuning the long-term sustainability of the
country’s ground water resources Children are among
the first to suffer. Likewise, in addressing environmental
degradation, WWF, which 1s primarily concerned with
wildlife conservation and the promotion of sustainable
use of natural resources, realized that unless people’s

basic needs are combined with the organization’s work

to protect nature and conserve biological diversity, the
results will not be sustainable. Thus, a partnership
between the two agencies, both of whom are concerned
about the future — of children and nature —1s only natural

The results are outlined 1n this synthesis repott and
in the individual detailed studies They provide insights
into the local-level situation of the ‘fresh water
environment', trends and coping mechanisms that are
being used by people to satisfy the basic needs of water
for humans and animals. The future of children is linked
to that of the environment Preserving that environment
for children and nature 1s essential for meeting the
concerns of both UNICEF and WWF.
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PREFACE

Water is perhaps the most precious asset on Earth
People 1n several parts of India face an immense challenge
to meet the basic needs of water and protection of the
natural environment It 1s this challenge that has brought
the Untted Nations Children's Fund and the World Wide
Fund for Nature to join forces in India to conduct location-
specific case studies to enhance our understanding of
the fresh water scenario and engage others in a dialogue
for action

Water 1s a basic right Access to adequate water supply
is enshrined 1n the Convention on the Rights of the Child
ratified by the Government of India. Management of water
resources for biodiversity and fulfilment 1s a commitment
made by governments including India, in Agenda 21 of
the Earth Summit India 1s no doubt making efforts to
fulfull these commuitments, but the progress 1s threatened
as recent studies have shown )

Several million people in India still live under water
scarcity and stress. Millions of women and children,
particularly girls, still carry the immense burden of fetching

Kul C. Gautam
Special Representative
UNICEF

New Delhi

water. Deforestation, soil erosion, water pollution, and
lowering of watertables are undoubtedly the consequence
of human actions The studies have pointed to the nter-
Iinking nature of the stress created by environmental
degradation on women and children’s health The studies
show how improvements in biodiversity can be made
while meeting basic needs, and basic needs can be met
only through environmental protection and enhancement.

The studies conducted by local mstitutions pomt to
a set of actions which have been synthesized 1n this report
It 1s vital to create widespread awareness among the
people on the need to preserve and protect the natural
environment for both humans and animals People must
be wmvolved in this enormous challenge. We hope that
the recommendations contained in this report will
contribute meaningfully in facing the fresh water
challenges in India. UNICEF and WWF are pleased to
have jomed hands in this task for the good of India’s

children and nature

Samar Singh
Secretary General
WWEF-India

New Delht
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A mammoth fresh water crisis awaits future generations
of India’s children and therr natural environment. The
crisis will not be due to the lack of fresh water as such,
but the availability of adequate quality water at the right
places and required times to meet basic needs. Many
fresh water ecosystems are also fast degrading in quality
and quantity The emerging global fresh walter crists is
already visible 1n India, involving enormous social,
political and environmental costs which are already
affecting the economy and quality of life.

This crisis will undermine many of the successes
achieved in securing the nights of children to enjoy the
highest standards of health, provision of clean drinking
water and environmental sanitation, and a safe natural
environment. All these conditions are enshrined in the
Convention on the Rights of the Child; commitments in
Agenda 21 of the Rio Earth Summit, as well as in the
attainment of economic and social prosperity of the
country”

In many parts of India, the fresh water crisis already
exists, varying in scale and intensity at different times of
the year There have been a number of predictions on
water wars between neighbouring countries. But in India
water already occupies centre stage in the economic and
political agenda with plenty of reports i the meda of
disputes between and within states, districts, regions, and
at the household level.

Nearly 44 million people are affected by water quality
problems either due to pollution, or the prevalence of
ﬂuorlde and 1ron deposits, or due to the ingress of salt

water or arsenuc ‘Millions do not have adequate guantity
water, pamcularly during the summer months, and women

and guls stdl have to walk long distances to fetch water
The search for ground water progresses deeper and
deeper and, in some instances, has led to tapping of
fossil water

The fresh water crisis 1s not the result of natural factors
such as drought, but has been caused by humans — by
increased pollution of both surface and ground water,
and the
shortcomings n the design and implementation of

improper water resource management,

legislation and regulations which address these problems.

The crisis has been accelerated 1n India by the increase
in population and the aspirations of the people At the
same tume there is need for a better and wider
understanding of the limits of the resource and for taking
effecuve action to meet the challenges. -

The objective of the studies in this document was to
provide mmghtb for policies and 1d programmes on fresh
water managem ment i India through an _analysis of the
trends mn water availability and its use at the local level
The studies gathered primary data and information
through participatory rural appraisals, surveys, testing of
water quality and, 1n some cases, soil quality, and hydro-
geological observations (soil and rock formation, ground

water depths, precipitation, run-off and recharge of
ground and surface water) over a one year cycle covering
all seasons. The ntention was to examine the water
situation and approaches being used by people at the
smallest level of habitation — villages 1n rural areas, and

in urban areas, a large city — 1n five different ecological
regions of the country, in order to achieve an assured
bﬁf)p]y of household water and uulize it for productive
activities with related 1mpacts on the ecaosystem Data
was gathered, for example, on the amount of water used
for different types of crops and household use from all
the sources available, as well as on alternatives available
to the community The insights are used in this synthesis
report lo suggest a set of policy and programme
recommendations aimed primanly at the state and pational

level, but with implications for the strategies angl
progrflmmatlc support provided by UNICEF and WWF in
Indm .

These itial studies have intentionally not covered
the cost and ﬁn'mcmg of alternative approaches and
institutional 1ssues in great detail in order to focus more
on the dynamics of water availability and its use The
studies also indicate that 1ssues of social equity in the
These issues
will be examined in sybsequent extensions of the studies

The findings on the evolving fresh water situation in
India suggest that there 1s not just one story but many
different ones which provide both opportunities and

challenges for action. Villages, such as Narsipur in Gujarat v

sharing of water resources are important
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mn a semi-arid region, have taken imutiatives to secure

————————
therr domestic water supply through the construction of
a mini-piped water scheme. This has ensured adequate

=3

for agriculture and industry, both of which mmpact on__

=

with industry now occupying 50 per cent of the village,

water for domestic purposes in spite of the pressure from * 6Qv:ltcr delicit, even for drinking, 1n Adgaon as a result of

cash croppimng Though the community has responded

sugarcane production 1n adjoining villages, water shortage

by adopting a higher level of technology for domestic, '?)n Lohom with little possibilities for traditional water

water supply, yet the increasing dechne in the ground

harvebtmg systems, and resort to privately owned wells

watertable due to increase in cash cropping will most L}or domestic water in Jogwada-Sos In three of these

likely lead to long-term difficulties m meeting kggsa_c needs
Water consumption for domestic use 1n this village 1s as
low as 2 per cent of the total ground water extracted, but
this small amount too 1s threatened primarily by the

uncontrolled use of water for wrrigation of cash crops.

‘ Q,) Another village, Pathoda, is in the ‘dark zone’, with a

projected net extraction in five years being in excess of
85 per cent of the ground water resources utilizable for

wrigation. The village 1s extracting 48 per cent more water - -

villages, water has to be brought by truck during the
summer months. Even 50, a large number of women, as
much as three-fourths of all the women n one village,
have to travel long distances to fetch water smce the
water transported is not sufficient for the needs of the
village The conflicts ansing because of the conjunctive
uses of water cannot be resolved simply at the village
level oy -

Danda and h‘mdrab}m a in Garhwal, Uttar Pradesh,

from the ground than 1s being replemshed from natural q[‘mve plenty of water, but Danda still suffers from severe

re-charge. Its hydro-geological situation is not suitable
for cash cropping, but increasingly, it 1s moving into those
crops because of the remunerative prices. Villages which

currently do not themselves have a water problem because

{ W)f their location atop an aquifer, such as Kubda,

)

nevertheless impact on water quality and water availability
further down the aquifer. If these regions do not?mnage
the resource base, or if there 1s over-explotation of ground
water, there will be serious consequences for water
availability for domestic purposes for those living further
down the aquifer

In the drought-prone region of Gurrabbadu, Andhra
Pradesh, there 1s a possibility of doubling the amount of
}equires
promotion of water recharge structures through
rehabilitation and desilting of Auntas (surface storage
systems or tanks) which have been in disuse, and

fresh water for agriculture. To achieve this

afforestation. But improved water resource management
should not lead to cash cropping — there are ecological
Itmits to the quantity of water available.
Ensuning a priority status for domestic water
will require protecting 1t from pollution, and
construction of storage facilities for water
structures and mint-piped water systems. In
this region, the cost of water m terms of the
time women take to fetch it 1s ten umes the
cost of water delivered m cites. ‘
(75;8 The fo—urfvﬂlages in Maharashtra face
different problems: conjunctive use of water

water shortages in some months, and water quality 1s

~ water availability for domestic purposes 1n Sanaswadi, -

affected by faecal pollunon The community has more

water than 1t needs, but forest degradation and sodl ergsion
are chiefly responbxble for 1ts inability to store water. Water
stress contributes to many hardships for women 1n this

WWE - Incha
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region Because of the low availability of water, vegetation
growth 1s low, which means there is less green fodder
This, in turn, lowers the production of both g_olLaf (cow
dung) used for fuel and manure, and milk. Lower

‘production of gobar reduces agricultural yields. Low

agricultural yields affect food availability and nutrition of
women There is, therefore, a Vicipus curcle of water and
ecological degradation impacting on the health of women
causing ‘eco-stress’. Low-cost community based solutions
are available such as community management of the piped
water supply scheme, protecting the forests and spiings,

and promotion of other low-cost technologies

The Chennai [Madras] basin theoretically recerves
sufficient ranfall to meet its needs. But two-thirds of the
water is lost either through evapo-transpiration, or is not
available because 1t 1s widely dispersed. Over 65-70 per
cent of the water supply in Chennai is from ground water
Despite this heavy dependence on tt, there is inadequate
effort to maintain this resource base Instead, the
approach is to bring water from as far as 600 km from the

city by pipelme. The efficiency of this method as well as
its wetland environmental impact must be considered.
Other measures consist of diverting water from nearby
paddy fields to the city Despite adopting zxggliwe
high-cost approaches, there is no assurance that the water
supply will be adequate for 5Hennai, even if projected
supplies can be provided

The costs and benefits of a number of alternative
approaches for Chennai such as recharging ground water
through structures such as temple tanks, cleaning of
waterways, adoption of low-cost rain water harvesting
and storage systems, and water treatment of ground water

LR sie e e ]

at the domestic level have been examined The study
suggests that some of these actions can be achieved at

——
low cost while at the same time protecting the
: These actions must be accompanied by

environment.
sewage and waste disposal in an environmentally friendly
manner, control of pollution, and removal of stagnant
water bodies, water conservation and water reuse.

The studies show the close linkages between
household water security, food security and
environmental restoration Regeneration of traditional
water sources and forest protection which benefits ammals
and birds at the same time improves water availabihty
and water quality for humans When natural watersheds
are protected for these purposes they are also being
protected for chuldren and vice versa. The common thread
in the preservation of bio-diversity and meeting people’s
basic needs is water The examples of Rayalseema and
Garhwal testify to this, but the situation 1s the same in

other regions of the country.

L ——
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Walter use and water regeneration has to be integrated C4' "

effectively as was done in many traditional technologies.
For example, {(an/pvatlon of forest tanks 1n a drought prone
region such as Rayalseema will have a significant impact
on the widlife and forest cover. Similarly, renovation of
temple tanks and effective water management with the
regeneration and protection of ground water aquifers from
pollution in the Chennai basin will contribute to other
aspects of environmental protection such as recluction of
salt water ingress The eco-stress in Garhwal 1s directly
linked to the forest cover and degradation of soil. Water
and soil is also being impacted by pollution from industry
and agro-chermucals in Sanaswadi.

-
[

Women and gurls still carry the bulk of the burdenin {3

With
increasing opportunities for women to engage 1n

providing water for households 1n rural areas

productive employment activities, the opportunity cost

of their time increasingly carnies monetary value. In many
instances, {f this is included m the dectsion-making criteria

of the choice of technology and strategies for household 5 s

water security, 1t will be found that in the rural areas
women and girls are paying far more for water supply
than in urban areas, and would be willing to translate
these costs into improved levels of services.

The National Water Policy (1987) clearly states that
water 15 a prime natural resource, a basic human need
and a precious national asset It gives primacy to drinking
water for both humans and animals over its other uses

[xi ]
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The policy also calls for controls on the exploitation of
ground water through regulations and an integrated and
coordmated development of surface and ground water.
The Technology Mission on drinking water has also as
far back as 1987 identified strategies for the short and
long term for meeting drinking water needs and micro-
watershed management, including conducting a number
of pilot projects in a number of different types of regions
in the country In short, a number of essential ingredients

for water resource management have been examined in

India, yet the country is faced with a water crisis. There

are no easy solutions to the fresh water crisis in Inda.

The root causes of the crisis are

® The system of ‘water rights’ under common law n
India which has ‘grandfathered’ the ownership of
water beneath one’s land to the owner of the land
despite the fact that ground water 1$ a shared resource
from common pool aquifers

e Uncontrolled use of the borewell technology which
has allowed ground water extraction at pheﬁomenal
rates — far greater than the recharge possibilities —
for the purposes of wrrigation and growing of cash
crops 1n water scarce regions. Subsidized electricity
has been a major contributor to the uncontrolled
extraction of ground water for wrrigation  Even water
abundant regions are becoming water-scarce.

® Inadequate attention to: water conservation, water
reuse, prevention of water pollution, efficiency
domestic water supply 1n urban areas, and ecosystem
sustainability = Watershed approaches do not

adequately take account of the role of natural

ecosystems — wetlands, rivers and traditional systems

such as small tanks — in the regeneration of the

fresh water resource. These must be mntegral to
meeting the fresh water demands

® ° People are not 1n control of their water environment.
Water is used as a political tool, controlled and

cornered by the rlch,,who do not Pay lLhe

price for this scarce rtesource
P‘Hﬂc 4r}

1

The poverty of incomes, capabilities and
opportunities of many i1s compounded by
‘water poverty’. The challenge 1s to address
‘water poverty’ along with the 1mprovement
of the ecosystems

In the following recommendations,
synthesized from the case studies (pitched

primarily at the state and national level, but with
implications for the strategies of UNICEF and WWF in
India), the village or eco-region from whose experiences
they are derved is indicated 1n each case The underlying
strategy in the recommendations s to not only

\ decenualize the management and regulation of water
resources to the communities through nstitutions stch
as the Panchayat Raj, but to also provide them with the

yauthority, responsibility and financial support to manage
the water environment, and Ep;lément legislation for the
protection of ground water resources.

4 Community awareness and management of fresh

water resources should be enhanced
The awareness of communities of their fresh water
situation should be enhanced through a more scientific
approach to provide them the proper and required
information and knowledge which will add to their
practical understanding of the problems and possible
responses (all study areas).

Commumtles should be vested with the authority,
rt.spomlblhty and accountability to be the caretakers and
managers of their fresh water environment and
empowered to take necessary actions Domestic water
supply in rural areas should be owned and managed by
the communities (Narsipur, Danda, Chandrabagha,
Gurrabbadu, Jogwada-Sos)

It should not be assumed that homogeneous
communities exist and that they are the only custodians
of their immediate environment. Different interest groups
and conflicting property interests suggest that in practice
defining what constitutes a community is complex
(Adgaon, Sanaswadi, Gurrabbadu, Danda, Kubda) The
following actions are recommended for community
management of the water environment 1in the Indian
context.

O idenufy groups/communities and bring people
together for management of their water environment
through the Panchayat Raj institutions — Gram
Panchayat, Pam Panchayat, or a municipal comnuttee
(Narsipur, Kheda, Pathoda, Gurrabbadu, Adgaon),

O give these groups/communities the responsibility,
‘authority and accountability to manage their
immediate environment (Danda,

“Chandrabagha, Narsipur, Pathoda, Gurrabbadu,

Adgaon, Sanaswady),

Q support communities to enter into contracts with each

water

L B e b e R A



other and develop public-private partnerships to share
ground water resources giving primacy to drinking
water, but within defined legal bounds and ecological
and environmental standards (Gurrabbadu, Narsipur,
Pathoda, Adgaon, Sanaswadi),

0 Dbuild and support the capacity of communities to
develop, design and implement alternative traditional
water harvesting systems for domestic water supply
(Gurrabbadu, Narsipur, Pathoda, Danda);

O promote ongoing monitoring, assessment and
analysis of the fresh water situation through
community participation (Pathoda, Danda,

Chandrabagha, Gurrabbadu).

Only 1f communities are aware and participate in
managing therr water environment will they be able to
protect 1t

Financial and capacity building support should be
provided to communities to help them assess their fresh
water situation, adopt alternate technologies, develop
public-private partnerships, and enter into contractual
arrangements among themselves within defined legal
bounds and ecological and environmental standards.
They should be empowered to enter into agreements
with each other, backed by legislation, to ensure that
domestic water supply 1s protected  This includes the
collection and management of any revenues raised at
the local level (Narsipur, Pathoda, Kubda, Gurrabbadu,
Danda, Chandrabagha, Adgaon, Sanaswady)
n uwwwm barea + NS4S WL
There should be a technological re-orientation of
water supply programmes and defining basic levels
of services.

For eco-specific regions, affordable technological options

such as recharging aquifers through tanks, rainwater
harvesting, rehabilitation of traditional sources of water
supply such as kuntas and bunds, check dams,
afforestation, and the building of water storage facilities
where, technically feasible and sustainable by the
communities should be more actively supported by the
government and external support agencies (Narsipur,
Pathoda, Danda, Chandrabagha, Gurrabbadu, Chennar).
In the absence of effective legislative protection for
ground water for domestlcipufpbs;eg,i In some water
stressed eco-regions construction of mini-piped water .
_schemes with storage facilities or larger storage reservoirs

: “will be needed, but with community level management
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and cost-recovery. This approach is needed to protect
domestic water supply from competition from agriculture
and industry, and ensure that adequate quality water 1s
available throughout the year (Gurrabbadu, Pathoda,
Adgaon, Lohom, Sanaswady)

Basic levels of services in rural water supply should
be defined in relation to adequate quantities of quality

Las S
water that should be available for domestic purposes to
households throughout the yearat a reasonable distance

rather than by the low-cost technology of a handpump

This criterion should be used to define household water
security

Alternative affordable financing mechanisms,
including credit, will need to he examined in further
studies and analyses to meet this basic level of service

criterion (all study villages and Chennai)

Water quality should be a central consideration in
designing and implementing programmes.
Ensuring adequate quality water for basic needs and
ecosystem sustamnabulity should be central to strategies
for fresh water management In designing strategies and
implementing programmes a long-term view should be
taken on the implications for water quality Urgent
measures are needed to address water pollution and
environmental sanitation mn both rural and urban areas
(Pathoda, Sanaswadi, Danda, Chandrabhaga, Gurrabbadu,
Chennai).

-

\
¢ The government should implement effective ground

water legislation and regulations through, inter-alia

ced .,.xWW];'
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self-regulation by communities and local-level

institutions.

Ground water legislation and regulations should have

the following components.

Q control and/or regulation of water extraction in
identified areas based on micro level analysis of
underlying reasons for water scarcity and defined
standards (Narsipur, Pathoda, Kubda, Adgaon,
Sanaswady),

O controlling types of crops grown in 1dentified areas
and economic incentives for dry-land cropping
(Narsipur, Pathoda, Kubda, Gurrabbadu);

O mandatory construction of recharge structures in
tdentified areas (Narsipur, 7Parthoda, Kubda,
Gurrabbadu, Danda, Chennai),

O prohibition of withdrawal of water below certain
depths for irrigation and industry (Narsipur, Pathoda,
Gurrabbadu),

Q provision for prevention of water logging and
pollution (Adgaon, Lohom); -

O devolving authonty and responsibility to communities
for management of water in 1ts conjunctive uses and
mnvolving them in the implementation of legislation
and regulations (all study villages)

Central to the success of legislation and regulations
1s the involvement of communities through local
mstitutions 1n their design and implementation. Self-
regulation by communities/ local institutions such as
panchayats within defined legal bounds is likely to
achieve greater success Previous efforts have failed
because they have been top-down.

Water should be treated as an economic resource.

Treating water as an economic resource has two
mplications: it will ensure equity, and protection and
conservation of fresh water ecosystems. As a scarce
economic good, water has economiic value
and should carry a price as it already does 1n
some instances (Narsipur, Pathoda, Kubda,
W Sanaswadi, Danda, Chandrabhaga,
Gurrabbadu, Chenna).

But water as an economic resource also
mmphes the need for national protection and
equity 1 its allocation. While market forces
may allocate water for agriculture and
industry, the government has a role in
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ensuring equity and protection of water for domestic
purposes and ecosystem sustainability Measures for
water conservation, water reuse, and greater efficiency
in water use for wrigation and in urban areas should also
be promoted (all study wvillages and Chennan. Two
specific actions are: ~

® Warter pricing should aid cast-recovery. The cost of
provision of water for its conjunctive uses, 1n
particular for urban water supply and industry should
be recovered Improving the efficiency of urban water
supply through such measures as prevention of water
loss, re-cycling and full cost-recovery should be
implemented prior to alternative high-cost options
for meeting urban demands. For urban water supply,
alternate environmentally sustainable approaches for
meeting water demands should be examined before
water 1s transferred from long distances (Chennar)
Pricing of water or, more appropriately, in the context
of ‘water rights’ in India, water taxation in agricultural
use, with revenue retention at the local level, should
also be examined with the objective of protecting
the resource base and the equitable distributton of
both surface and ground water.

®  Water markets should be regulated. Water markets
have been suggested as one rmechanism for water
resource management in India  Where such markets
are promoted by the government for urban water
supply (Chennai), and where they emerge mn rural
areas (Narsipur, Pathoda), they should be encouraged
through community based actions (self-regulation)
and government regulations where necessary and
feasible, to ensure.
O pnmacy for domesuc water supply,
0O extraction rates which are commensurate with
the rate of recharge either through natural or

technological means; and

O protection of the environment

.- External support agencies should support fresh
water resource management.
Donor and multilateral agency support for rural and urban
water supply should be placed within the wider context
of water resource management and protecuron ‘of the
environment. Specific support, including pilot projects,
should be provided by donors and multilateral agencies
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for local level analysis, assessment and implementation

of sustainable actions. The case study approach adopted

in these studies may be useful for other eco-regions and

countries, and may be supported by donors and

multilateral agencies as a catalyst to national efforts.
K.S/

Environmental restoration should be promoted

along with household water security.
The process for achieving both conservation and
development should be pursued through a combination
of approaches including reviving traditional techniques,
but most importantly, supporting communities in this
challenge Many of the recommendations above have a
direct 1mpact on environmental restoration. The case
studies have shown that the ‘right to water’ for humans,
and reduction of the work load of women and girls in
getting food, fodder and firewood for the household can
be met while at the same time preventing environmental
degradation (Danda, Chandrabhaga, Gurrabbadu).

The emerging fresh water crisis should be addressed
by re-designing conservation projects, watershed
mandgement and wetlands preservation. Similarly, the
traditional water suppl;r bfograr_nm_es should work for
the regeneration of fresh water sources for their own
longevity which will at the same time preserve bio-
diversity The case studies suggest how the organic links
between nature and human needs can be mntegrated not
at the conceptual but at the operational and programmatic
levels

Policy and programmatic implications cannot be
developed without addressing ecosystem diversity and
local 1ssues. The key conclusion from these case studies
1s that specific strategies and approaches need to be
adopted depending upon the local-level situation. The
mtegration of the issues of fresh water balance (water
availability and demand) — technology, institutions, legal,
and socto-economic aspects at the local level — have to
be reflected in the polictes and programmes for water
resource management

This report has concentrated on ground water since
most of the study villages are almost exclusively
dependent on it for household and irrigation needs, but
it 18 recognized that issues related to surface water, in
particular equity in any response mechanism to deal with
ground water problems cannot be ignored. Conflicts
over fresh water already exist at the local and regional
level, but their resolution requires action at all levels,

mcluding legislation and institutional support No single

action, whether community based, legislation, techno-

fix, including traditional water harvesting systems, or
reliance on market forces will in itself alleviate the crists
in Indfa, Aholistic approach and composite set of actions
are needed.

Programmatically, the recommendations for the two
agencies suggest:

e Technical, financial and capﬁtyibuﬂdinggmrtﬁ o
communities to manage their water environment,
creating community awareness of the fresh water
situation and advising measures to protect their
environment, including
covered n the present studies.

those in the eco-regions
Pdoting projects of
public-private partnerships, and contractual
arrangements between communities to prioritize and
share fresh water resources for domestic water supply
and ecosystem needs

e Promotion of traditional water harvesting systems,

afforestation 1n the catchment areas, regeneration of
the resource base, and changes in agricultural
pracuces in areas where they are appropriate and
feasible.

e Inregions with water stress and where the handpump
technology is not able to ensure adequate quality
domestic water throughout the year, advocacy and
support for the construction of mumi _piped water
supply schemes with community management.
Various alternatives will need to be explored to
finance such schemes, but on the principle of cost
recovery

e Advocacy with the government at the naitonal level
for design and implementation of ground water
legislation and regulations with the participation of
local-l_el'er institutions

e Analysis and advocacy on water as an economic
resource

e Continued assessment, analysis and actions of the
local-level fresh water situation, including water
_quality, and working with the communities and
government to address them with ecological
sustainability. Undertaking further local-level studies
to better understand the situation and address 1ssues
of cost and financing of alternative, nstitutional
reforms, social equity and leamning and building upon
past expériences.

e Through analysis, actions, assessment, dialogue and

[ Moo,



communications mobilize political will for policy

changes i favour of integrated water management

and environmental protection

The effective answer to the global fresh water crisis
is to integrate conservation and development activities at
the local level. Making communities aware and involving
them fully 1s cnitical for success The case studies
strengthen the dictum that what 1s good for nature is
good for people. The programmatic suggestions above
provide scope for combining conservation of the
environment with the basic needs of people.

The UNICEF and WWF partnership in analysing the
fresh water scenario in India has shown its interest in
protecting the environment and adopting sustamable
approaches 1n the development and management of water

resources for future generations of children Children and
nature go hand in hand — their futures cannot be
separated, neither in the fresh water arena nor, for that
matter, in other areas of the environment The plea for
action must be taken up by the national and international
community at large. The dialogue on the situation and
policy response must be accompanied by action




Chapter 1

WATER FoR LirE AND NATURE

1.1 INTRODUCTION

Water 1s life. Thus colourless, odourless and tasteless
liquid is essential for all forms of growth and develop-
ment — human, animal and plant. Water 1s a fundamental
basic need for sustaining human econiomic activities. Not
only does water support a wide range of activities, it also
plays a central symbolic role 1n rituals throughout the
world and is considered a divine gift by many religions

Providing water in the desired quantity and quality,
and at the right time and place, has been a constant en-
deavour of all civilizations. No other natural resource has
had such an overwhelming influence on human history.
As the human population increases, as people express
their desire for a better standard of living, and as eco-
nomic activities continue to expand in scale and diver-
sity, the demands on fresh water resources will continue
to grow

While water 1s a renewable resource, its availability
m space (at a specific location) and time (at different
periods of the year) 1s limited, being largely determined
by climatic, geographical and physical conditions, by af-
fordable technological solutions which permit its exploi-
tation, and by the effi-

Though a
renewable
resource, waler
has Limited

ciency with which wa-
ter 1s conserved and
used.

Much of the world’s
fresh water is consumed

availability in
space and time as
the demand for it

by the agrncultural, in-
dustrial and domestic

Zrows sectors Increasing water

demands and the nad-

equacy of these sectors to effectively manage this re-
source, has meant that crises situations have arisen in
many parts of the world — crises over the availability of
adequate, quality watet. - -

1.2 FresH WATER: THE GLOBAL SCENARIO

Increasing knowledge of the ecological processes which
constitute the global hydrological cycle has helped soci-
ety to better understand the atmospheric and terrestrial
movements of water, enabling people to inprove and
regulate 1its availability Such iutiatives were initially

guided by minor technical interventions, such as small-
scale diversions, canals and shallow wells. In the past
century, however, the level of technical interventions has
greatly expanded, the result being that people are now
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Pipelines 116'717 o move water iozig arﬁmzeh )
capable of storing large volumes of water, of moving
them over distances of hundreds of kilometres, and of
using this resource several times before 1t is released back
into the natural hydrological cycle. All of these features
have resulted in a dramatic increase m the global con-
sumption of fresh water over the past few centuries.

The limits of sustainable use in each climatic region
are determined by local climate, hydrological and hydro
geological conditions. In many parts of the world, the
amount of water being consumed has exceeded the
annual level of renewal, creating a non-sustainable
situation. Many regions with scanty rainfall, particularly
the Middle East, North Africa and Central Asia are already

' well advanced on the path to non-sustamnable use of water

resources. In other areas, particularly in industrialized
countries, levels of utilization have already been so high
that most possibilities to divert water away from the
natural flow into storage facilities have been exhausted

Concerns

The situation regarding the status of drinking water
supplies 1n particular, has caused a great deal of concern
The United Nations, for example, declared the 1980s as
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the International Drinking Water Supply and Sanitation
Decade. Other international declarations have also cleatly
recognized that access to water 1s a fundamental right of
people (see, for example, the Montreal International
Forum, 1990).

Fresh water lakes and rivers, which are the main
sources of water consumed by people, contain an aver-
age of 90,000 cu km of water, or just 0.26 per cent of total
global fresh water reserves (Shiklomanov 1993). This tiny
fraction is distributed 1n a very uneven manner on Earth,
creating a wide range of environments, from arid regions
and deserts to hunud areas which expernience regular
flooding In many parts of the world, the rainfall pattern
18 highly skewed and is characterized by small periods of
mntense precipitation followed by long, dry periods. Great
dispanties may even be seen on the same continent: about
20 per cent of the total global run-off flows in the Ama-
zon River in South Amernica, wlile the Atacama Desert
has consistently received no annual ramnfall.

Such variations become very important as human
activities diversify geographically and in scale. In many

the provision of water at affordable cost and of acceptable
quality 1s emergirig as a major environmental challenge
(Carman and Rangeley 1994) In particular, the close
dependence of future food security on the availability of
irrigation water, as well as growing awareness of water
resources for conservation purposes has created
widespread concern (Postel 1996).

Emerging situations

The emerging situation 1s one of water shortages, whether
as a result of over-exploitation for limited, localized
purposes, or because of inadequate and ill-informed
management strategies, Past experience such as the
situations in the Aral Sea or the Rhine basin, has
established that water resources the world over are in
urgent need of attention. Warning signals are there for
all to sec. About one-third of the world’s population
lives in countries experiencing moderate to high water

stress Recently, the Commuittee on Natural Resources of
ess K

he Economuc and Social Council of the United Nations

‘) noted with alarm that some 80 countries, comprising 40
water scarce parts of the world, human engineering ini-" ~“« pér Cent of the world’s population, are already suffering

tiatrves have been geared towards balancing this spatial from serious water shortages and that, in many cases,

mequity In south-western USA, for example, e
| Incr

engineering mterventions in the form of ex-
tensive dams have already exhausted most
possibilities for enhancing fresh water avail-
abuity. In many other parts of the world, fu-
ture options are becoming extremely com-

plex and uncertain as the levels of total fresh

ased

availability, but
exponential
growth in
utilization

the scarcity of water resources has become
the limiting factor to economic and social
development” (United Nations 1997) The
reasons given for this were greater demands
on fresh water resources by burgeoning
human populations, diminishing quality of

water resources because of pollution, and

water consumption approach the hmuts imposed by the
annual renewal of fresh water resources

Advances 1n climatology and hydrology have
contributed to improved, quantitative estimations of the
processes which make up the global hydrological cycle.
Though this knowledge has resulted 1n increased

availability of water in some situations, an almost

e 3

exponential growth 1n the level of utilization
of this resource has balanced off the
advantages so created In this way, i spite
of advances made on the scentific front,
human survival and well-being today are
probably no less dependent on fresh water
availability than in the early years of human
cwilization. Notwithstanding some impressive
records 1n activities related to the UN Drinking
Water and Samitation Decade (WHO 1990),

the additional requirements of servicing spiralling
industrial and agricultural growth.

In 1950, less than 100 cities had a population greater
than one mullion. By 2025, it is expected that about 650

Grt;wing urban boﬁulalion will further increase pressure on
fresh water resource



‘About 80 cities will be 1n this situation.
As urban populations grow,
there will be greater demands

countries,
comprising 40
per cent of the
world’s

for water, which may be sup-
plied at the cost of irrigation
needs, creating nter-sectoral
conflicts In addition, pollu-
tion caused by increased hu-

population,
already suffer
from serious

man densities and irrespon-
water shortages

sible disposal of industrial
wastes, has already started to reduce the limits of use-

able water resources

We are facing a global fresh water crisis with many
regions where human demand is outstripping local wa-
ter supplies There 1s, therefore, an immediate need to
develop a better understanding of, and management sys-
tem for fresh water resources to ensure the conservation
and sustainable use of the
There is world’s water resources (see

immediate need |RRASIIEI I
for a better There is distinction be-
management tween ‘water scarcity’, ‘water
a2 W i) B | shortage’ and ‘water stress’
N l{T e LM | (Winpenney 1997a). Water
- scarcity is a relative concept
mtended to convey the imbalance between supply and
demand under the prevailing legal, institutional, regula-
tory and, where applicable, price anangements. Water

shortage 1s an absolute concept indicating low levels of
water supply relative to minimum levels necessary for
basic needs. Water stress signifies acute water shortages
for prolonged periods

In this respect, 1t 1s important to examine whether
the emerging water scarcity in various parts of the world
1s absolute, needing drastic reductions in demand, or
can be adequately addressed through new and_holisaz‘
management strategies and restrained consumption
patterns The need for a totally new perspective and the
manner 11 which people use fresh water has been felt
and the existing perceptions of engineers regarding water
supplies has been questioned.

Biswas (1976) has stressed the need to adopt a
systems approach to water management. Along with the
various ecological linkages governing the flow of fresh
water 1n the hydrological cycle, the need to understand
the use of water in its many diverse roles and its economic
mmplications s also being recognized, in particular in Delhi
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Box 1. Delhi and Dublin Principles

E Delhi “Some for all rather than more for some. " Guiding
Srinciples: ] T

= =_ﬁ?’olecrwn of env1ronment and safeguardlng of health

= "_Iﬁrough lntegrated management of water resources

B and liquict and solid waste;

“Tstitufior al reforms, integrated approach and fult par-

= licipation of women at all levels; n

i :%mﬁ?umty management and strengthenmg “of local .

= Tastitufions in implementation,

g+ sound financial practices

Bublin: ?mphasre on sustalnabrhty and the n need to con-

der water as an econamic good. Guiding pnncrples
~fresh esh water is a finite ang vulnerable Jesource gssen-
'IIal to sustaln ||fe , development and the environment;
‘Wwater deve[opment and management should be based
of ‘a_fiirtlmpatory approach involving usérs, planners
vd policymakers at all levels;

N Woiman play a central part in the provision, manage-
' menifnd safeguardlng of water;
ater has an economic value in all its combeting uses
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D-Ehl]‘n and International Confgrencg» Qn Water and the Envijronment,
uh".r.rr 1992
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(1990) and Dublin ( 1992) (Box 1). The Earth Summut,
Agenda 21, specifically calls for local and national level
actions (Box 2).

At ihe Iowest appmpnate Ievel ‘dele atuon of water .
~ 150 rnaﬁagem"_fugenerﬂ;. io that level in ::ac—
ance with nahoﬁir‘_ egislation, mcmﬁd“&ééen-
=Tralization of govemmeﬁ'ﬁ servrces to Iocal authont|es
_Brivate enferprises ‘and communities.
A’[ mg natlonaj Jeyel |nt§-grated water resources Elan-
and i agﬂment estabhshment of inaepen-
ant regulation and monltowgmof fres;hwaterl based

: i Mational legisiation and economic measures.
B rm United Natlons (1992), p 168 T

A more detailed analysis of the global water scenario
is not possible within the constraints of this report There

-

is, however, extensive literature on thus subject Gleick
(1993), Serageldin (1995) and Biswas (1992) are among
many sources which describe and analyse water con-
cerns at the global level. Such information can act as an
important backdrop for examning the water resource
situations at the level of individual regions or countries
Strategies for managing water resources, however, are
often made within the contexts of individual nations and,

ER
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increasingly, within river basins, and watersheds. With
this 1n mind, the following discussion will focus on the
water scenarto in India, providing a practical base for the
analysis and understanding of the observations made 1in
the various case studies conducted through tlus project

1.3 FresH WATER: THE INDIAN SCENARIO

In a country where the first measurement of rainfall was
made by Kautilya as early as AD 1200, 1t is surprsing
that estimates of the total availability of water in India
are only quite recent. Khosla (1949) esumated the total
average annual run-off of all river systems in India to be
1,674 billion cubic metres (BCM)

The National Water Policy estimates that total pre-
cipitation 1n India 1s around 400 million hectare metres,
while surface water availability is 178 mullion hectare
metres, of which 50 per cent can be put to beneficial
use In addition, ground water potential is about 42 mil-
lion hectare metres (GOI 1987)." The first estimates of
ground water resources on a scientific basis was made in
1979 by the Central Ground Water Board. Recent esti-
mates based on a state-wise assessment have put the
annual replenishable ground water resources of the coun-
try at 453 BCM  With a provision of 15 per cent, 69.8
BCM for drinking, industnial and other uses, the utiliz-
able ground water resources for irrigation is computed
as 383 BCM (GOI/CGWB 1995).

Chatale (1992) puts the
amount of available aggre-

In India, per
capita
availability of
fresh water will

gate annual utilizable water
in India, surface and ground,
at about 1,100 BCM. Popu-
be halved lation growth 1s expected to
between 1947

and 2000

result n a decline in the per
capita availability of fresh
water In 1947, this was mea-
sured at 5,150m?> By the year 2000, it is likely to be

s 2,200m? '

‘ Such aggregate figures, however, are
quite misleading, since there 1s considerable
spatial and temporal variation in rainfall. Some
areas recerve shight ramnfall, whereas others
experience monsoon conditions which often

poverty. To better understand such variations
and their consequences on people’s lives, it
18 necessary to examine specific situations at

)

the village or community levels under different ecologi-
cal situations

~ Attention must, however, also be given to fast-grow-
ing urban centres, where water requirements are expected
to double from 25 BCM in 1990 to 52 BCM 1n 2025 (Chitale
1992). The situation E);cemmg mndustrial supplies 1s even
more difficult to analyse. Memzen-Dick and Mendoza
(1996) have indicated that industrial water demand would
increase from 34 BCM in 1990 to 191 BCM by the year
2025. Agriculture, the largest consumer of water resources
in Incha, will probably require 770 BCM by the year 2025
to support food demand (Chitale 1992) The total est-
mated demand of 1013 BCM by the year 2025 would be
close to the current available annual utilizable water re-
source of India.

With predicted demands such as these, the supply
of rural drinking water and requirements for ecosystems
conservation are sure to face an uncertain future unless
anticipatory policy measures are taken It 1s evident that
the poltically and economically powerful urban-indus-
trial sectors would obtain the water resources they need
by organizing long distance transfers from surrounding
rural areas or even by inter-basin transfers In such a
scenario, alternative solutions of conservation and sus-
tainable management of fresh water resources will find
litlTe support (Postel 1996) In view of this, much of the
debate 1n this report will fo- r—ﬂ!

cus on the 1equirements of ru-
e - .
drinking water

supply sustain

Can rural

ral drinking water and ecosys-
tem conservation, while at the

itself and the
urban sector?

sume time suggesting alterna-
tive approaches for meeting
utban demands

e A L

In some situations, the intensification of wrigation,
supported by electric pumps, has meant that uptake of
ground water has often crossed the limit imposed by
natural levels of renewal In the case of Junagadh dis-
trict, Gujarat, Shah (1992) has described the implications
of ground water overdraft which 1s now a common and
growing problem throughout the state Barot (1993) has
described the emerging alternatives in providing drink-
ing water in Gujarat, while a sinular iutiative by the people

. towards water conservation and ground water recharge
result in flooding, loss of life and incieased |y

in the Saurashtra region of the state has been examined
by Sangvi (1994

Harvesting ramwater, which 1s a traditional practice
in the Indian hfestyle, has received some active promotion
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Waterfalls in the hilly region are a natural water supply
source
from the Government of India (GOI 1989) In the case of

an arid 1egion, Rathore (1991-1992) described how
conservation of surliace run-off in Rajasthan was practised
through the system of community water tanks Applied
technologies are described in Mishra (1993). A
comprehensive description of traditional water harvesting
systems and recommendations for action has recently
been provided (Agarwal and Narain 1997)

Such situations should be compared with conditions
in uplands and mountains where there 1s substantial
precipitation Here, basic water needs have been
traditionally satusfied through collection from natural
springs. Thus, while there 1s no significant competition
for water, increased population size, contamination of
water sources and deforestation have led to environmental
degradation and imncreased effort on the part of women
and gurls to carry water up the mountains.

Rainwater harvesting has been developed mn and or
semi-arid regions. As Paul (1989) described, rainwater
and dew have been successfully used as a source of water,
even n the moist eastern Indian state of Assam. Sengupta
(1993) provides an account of locally developed water
harvesting systems and irrigation

Indigenous
systems have
systematically

practices 1 drverse agro-climatic
conditions 1n India. These
technologies have generally

supported human well-being

been replaced

and agricultural growth within
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the Limits of sustainability.

Indigenous systems of water harvesung, storage and
distribution, wluch evolved with built-in conditions for
sustamnability, have systematically been replaced through-
out the country, especially where population density has
increased and there 1s a higher intensity of agriculture.
At the same time, however, people are, at least in some
places, responding to the issue of water resource degra-
dation. Thus, the water supply scenatio is a dynamic one,
caused by both human-induced scarcity and the human
nitiatives taken to avoid the problem This is a very posi-
tive s1g;nal for India and, as I:I-;rayan (1995) pointed out,
the success of rural water supply projects can become
more successful only with strong local participation in
decision-making and operation

During the 1970s, there was a marked departure from
sustainable utilization of water resources. Food scarcities
of the 1960s encouraged government p(il/cié?towérdé
méreasecﬁl‘@é{gn. In this way, the users of drinking
water and irngation, which had until then been a singu-
lar entity, started to be separated. This shift affected the
management of common water resources in basic ways
(Dhullon 1987). One of the most visible changes was the
manner 1n which upper catchments were managed, lead-
ing to a degradation of water resources in tanks, lakes
and rivers It also led to ground water being extracted
from greater depths, making the shallow hand-dug wells,
which until then had provided drinking water, redun-
dant The situation has been described by Bandyopadhyay
(1989) as human induced water scarcity, nomTa.lwly mis-
taken as being the result of natural drought What made
the situation even worse was increased pollution of both
surface and ground water resources In this perspective,
unless pre-emotive measures in terms of new regulatory
and policy instruments are adopted, the water situation
i India 1s certain to become chaotic.

1.4 NATIONAL WATER SUPPLY AND DEMAND
The changing socio-economic situation in
India 1s leading towards higher levels of
4 ground water exploitation. With the Increas-
ing availability of more sophisticated drilling
and pumping technology, the search for
ground water 1s bound to increase. The re-
sults of excessive grourid water use 1s already
showing — small streams, are drying up due
to insufficient catchments even during the

PECS

monsoon season, and 1 both
rural and urban areas people are

In India
ground
waler
sources
provide 80%
of rural
domestic
water supply

drilling deeper and deeper
borewells. In other situations,
a significant amount of rain
might fall, but it 1s not possible
to store it for domesuc needs

In the hils, deforestation and

reduced ground cover results in

very little rainwater percolating
into the soil to feed the springs Soil erosion further
reduces the capacity of the ground to retain water.
Cheerapunijt in eastern India, for example, may receive
10.5m of rainfall in the short monsoon period, but it suf-
fers from water scarcity

India is heavily dependent on ground water sources.

. . ) e
It is estimated that this source provides about 80 to 90

| per cent of domestic water supply m rural areas, 50 »p%cr
: cent of the urban and industrial demand, and 50 per
- cent of the irrigated area through over 17 million enér-

gized wells. In drought years, ground water represents
the primary reliable source for irrigation (World Bank/
GOI 1997a & 1997b) Howe\:er, domestic water needs
account for only about 5 per cent of the total water ex-
tracted from the ground.

A dramatic increase in ground water extraction took
place in India from 1951 to 1990. The number of dug

* wells increased from 3.86 million to 9 49 mullion, shallow
" tubewells from 3,000 to 4.75 mullion, and public tubewells
" from 2,400 to 63,600. The number of electric and diesel
, pumps also increased during this period, from 21,000 to

8.22 million and from 65,700 to 4.36 million, respectively,
electric pumps becoming more common as a tesult of
rural electrdfication. In gross terms, however, the current
level of ground water use is 32 per cent, suggesting that
there is still vast potential for its further development,
but there are significant vanations with a number of blocks
in the country classified as ‘dark areas’ or ‘over-explotted’
— more than 85 and 100 per cent of ground water
development, respectively (GOI/Central Ground Water
Board 1995).

With the heavy dependence of the country on ground
water, the government's strategy has been based on using
the dynamic component of ground water (1 e. the amount
available in the zone of water-level fluctuation), and
temporary use of the static component (1.e the amount
avaiable 1n the permeable portion of the aquifer) to cope
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with drought sttuations' The National Water Policy (1987)
sets out the framework for the implementation of this
strategy (Box 4). Current legislation (common law) assigns
property rights of surface (natural) water resources to
the state, while rights to the extraction of ground water,
whuch is the major source of drinking water in India, rest
with those individuals who own the land above the
aquifer. There is no lumt on the quantlty of ground water
that a landowner can extract.

The water supply and sanitation sector, particularly
in rural areas, has been given priority from the inception
of the five year planning process in India In total, during

the five year planning periods
1951-56 to 1992-97 Rs 336
bidlion or 3 3 per cent of the
total government budget has
been allocated to this sector, of
which 60 per cent (Rs. 202
bilion) was for rural areas.

Government
investments
for water and
sanitation
was Rs. 3306
billion from §
1951 to 1997

| ATy wrater supplies and sanitation

Government investment in rural

1 By March 1993, the Central Ground Water Board had
established 15,947 National Hydrograph Network Stations
which measure water levels four times a year in January,
May, August, and November and collect water samples once
a year i May Micro-level monutoring of water 1s carried out
by various state ground water departments, through 30,000
network stations established for this purpose

was Rs 143 billion up to 1996 From ‘1991 to 1995, total
external support to the water supply and sanitation sector
amounted to US$ 339 million or US $56.5 mullion per
year which represents 2 per cent of total external
disbursements in India. But 1t 1s also noted that the
utihization rate of both multilateral and bilateral assistance
in India is low; for exfa_rﬁple;r; 1992-1993 it was only 10
per cent_of commitments (World Bank/GOI 1997b)
Estimates of prlvate investments are not available, but
they are llkely to far exceed that of the government if
irrigation and domestic expenditures in water extractions
are included

4
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According to the Rajiv Gandhi National Drinking
Water Mission (RGNDWM) a total of 520 mullion people
have been provided access to public water supply since
the launch of the first national water supply programme
in 1954 During the period 1954-1955 to 1994-1995 1t is
estimated that 478 muillion rural people were covered with
water supply. By 1994, 95 per cent of the rural popula-
tion had access to a ‘safe’ source of water, with 52 per
cent fully covered with 40 litres per capita per day (Ipcd)
or more, and 48 per cent partially covered with 10 to 40

Ipcd Only about 5 per cent of the rural population were
without access to safe water.

In terms of physical infrastructure, more than two
million handpumps have been installed on drilled tube
and borewells, 116,000 min: and regional ptped schemes
have been constructed supplying 1.5 million standposts
and 4 3 mulhon house connections Moreover, handpumps
account for r 95 per cent of theio_tal nurnber of pubhcly
funded rural water supply schernes serving almost 395
million people, or 75 per cent “of the rural population.

A 1994 Govemment of India survey examined the
status of handpumps It found that many schemes re-
quired repair (more than 33 per cent), or re-
habilitation (22 per cent), or were completely
defunct (12 per cent). In the case of piped
| water supply the situation was less serious
with about 26 per cent requiring repair or
rehabilitation Eighteen per cent of all
standposts were found to be without taps
(World Bank/GOI 1997b).

The RGNDWM Validation Survey has also
reported significant problems with water

quality. Approximately 82,000 habitations or about 44
million people are suffering from water quality problems
as a result of excessive quantities of fluoride, iron, nitrate
and arsenic or excessive salinity. The Ground Water Sub-
group of the Water Resource Management Sector Study
by the World Bank and Government of India reports that
arsenic is a recognized problem m West Bengal (1,000
habitations or an approximate population of 500,000);
fluoride levels are constdered high in Andhra Pradesh,
Gujarat, Haryana, Karnataka, Punjab, Rajasthan, Tamul
Nadu and Uttar Pradesh —
(28,000 habitations or an Nearly 44

approximate population of 14 million people
are affected

by water
quality
problems such
as excessive
fuoride, iron,

million); high iron levels have
been found in the north-east
and eastern parts of the
country (58,000 habutations or
an approximate population of
29 million); and high salinity

1s prevalent in Gujarat,
Haryana, Karnataka, Punjab,
Rajasthan, and Tamil Nadu”

nitrates,
salinity and
arsenic

b o 52 30 Y M TN OO M R Sl b a3y

(World Bank/GOI 1997b). =
With an area of 3,268,100 km’, India has 33 meteoro-
. logical sub-divisions. Almost one-third of the country —
P9 districts in 13 states, covering 108 mullion hectares
h.lve been classified as drought-prone. As of March 1994,
out of the 7024 Blocks, Mandals, Talukas and watersheds
I’ in the country, 537 Blocks and Mandals (102 Mandals 1n
! Andhra Pradesh, 32 in Haryana, 9 i Karnataka, 3 in
. Madhya Pradesh, 73 in Punjab, 68 in Rajasthan, 97 in
{ Tamil Nadu, 65 in Uttar Pradesh, 2 in West Bengal), 45
Talukas in Gujarat, and_35 watersheds in Maharashtra
were classified as ‘dark’ or critical where the projected

net extraction in five ;é; would be in excess of 85 per
jcent of the ground water resources utihzable for irriga-

tion. Another 600 Blocks, Mandals, Talukas and water-

sheds are classified as ‘grey’ or ‘semy-cntical’ with pro-
| jected extractions in the 65-85 per cent range (GOI, Cen-
| tral Ground Water Board, 1995)

In response to the emerging problems of ground
water, the RGNDWM has as far back as 1987 identified
strategies for the short and long-term for meeting drink-
ing water needs and micro-watershed management such
as the conservation of water and recharging of ground
water aquifers (Box 5), and a Model Bill has been pro-
posed by the Central Government (Box 0).
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In 1992, the Constitution Act (73rd Amendment) gave
responsibility for dnnking water and sanmitation to the
Panchyat: Raj Institutions. The underlying rationale is that
the public health engineering departments and Water
Boards are centralized, monopolistic, overstaffed, and
lacked accountability to users. The Gram Panchayats as
the local-level tier are now expected to be responsible
for choice of technology, recovering costs and operations,
and maintenance of rural water supply and sanitation

The assets would be owned by the community Thls
process is, however, 1n a very early stage in most states,
but Gram Panchayats are now almost entirely
implementing development programmes that are handed
down to them by the state and central governments
However, because the governments continue to control
the grants to the Panchayats, they continue to exercise
control on the day-to-day functioning of the panchayats,
and the state governments still continue to act as the
proyjders of minimum coverage of free water supply n
rural areas (Meenakshi Sunderam 1995, World Bank/GOI
1997b).

The broad picture of the demand and avadability of
fresh water has typically suggested certain generalized
solutions such as the need for resource management
rather than controlled resource extraction and improved
environmental management 1n critical zones Alternative
mechanisms for water allocation i such a complex
situation have been studied by Meinzen-Dick and
Mendoza (1996). Specific solutions have pointed to the
promotion of water markets, reforming the tariff structure
of electricity, prohibiting certain crops in water scarcity
areas, creating legal and institutional frameworks, and
re-orienung mvestments in the sector

The applicability of some suggested changes has often
not taken into account the reglonal and ecolog1cal
differences that prevail in the nature and assessment of
the fiesh water situation, including social and cultural
factors. Policies and plans developed at ‘the nanonal level
and calculations of per capita fresh water needs based
on national data have little meaning in a country of this
size. The water 1ssues 1n India must be analysed in a
dynamic context — both over ume and for specific
locations 7 T

1.5 THE PROBLEM

The lives of women and children as well as the
environment have been Seriously threatened by water
shortages in the country.

e As a result of excessive extraction of ground water,
drinking water is not available during the critical sum-
mer months.

e 141,000 habitations or about 5 per cent of the rural
population does not have access tcTregular safe drinking
water and many more are threatened by less and less
access to safe drinking water 1n the not so dstant future
Water shortages i cittes and villages have led to large
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Shortage,
pollution,
unsuitability

for drinking
and irrigation
purposes
characterize
the water crisis
in India

—— UV VUGV

volumes of water being col-
lected and transported over
great distances by tankers and
pipelines

. High levels of fluoride,
arsenuc and iron, lead to major
environmental health
problems and in the case of
iron, people simply do not
like to drink the water

because of its smell.

e Ingress of sea water 1nto coastal aquifers as a result
of over-extraction of ground water has made water sup-
plies more saline, unsuitable for drinking and irrigation
e Pollution of ground and surface waters from agro-
chenucals (fertilizers and pesticides) and from industry
poses a major environmental health hazard, with poten-
tially significant costs to the country

Pesticldes g spmy )

e The World Bank has estumated that the total cost of
environmental damage in India amounts to US$9.7 billion
annually, or 4 5 per cent of the gross domestic product.
Of this, 59 per cent results from the health impacts of
water pollution (World Bank 1995)

e It has been recently estumated that by
\| 2017 India will be ‘water stressed’ — per capita
‘ availability will decline to 1600 cu m. Cities
4 generate 2000 crore litres of sewage but treat
only 10 per cent of it. Poor drinking water
and sanitation mfrastructure will lead to high
levels of water related diseases and death It
1s estimated that 60 per cent of irrigation water
is wasted by seepage through unhined field
channels and due to over-application (Tata

Energy Research Institute 1997).

Evidence suggests that not only 1s there an emerging
water crists at the global scale, but that the crisis 1s already
happening in madny parts of India (World Bank 1995,
Matzger and Moench 1994) Ground water 1s being over-
exploited, surface water is utilized inefficiently, as 1s water
used for irrigation and urban water supply, and water
pollution 1s escalating at exponential rates, not least
because of poor sanitation The poor in rural and urban
areas, particularly women and children, continue to be
hard hit by these emerging problems There is a fear that
unless urgent measures are taken, present and future
generations of children will have to bear immense health
and economic costs. The government has recognized that
there 1s a problem with availability of quality water (GOI,
Rajiv Gandhi National Drinking Water Mission, Habitation
Survey 1994).

India's National Water Policy recognizes the impor-
tance of providing safe drinking water to its people. It
states. “Drinking water needs of

Water rights
for children

human beings and animals

should be the first charge on

are enshrined
in the CRC

available resources " For chil-
dren, specifically, this nght 1s
also enshrined in Article 24 of
the Convention on the Rights of the Child (CRC) raufied
by the Government of India It has been recommended
that water be treated not as an ‘economic good’ but as
an ‘economic resource’ which 15 essential for growth
and development (Ghosh 1996) But many aspects of
the National Water Policy, legislation and regulations and
the rights of children under the CRC have not been
implementable 1n the Indian context, because of a lack
of political will and because water 1s used as a polttical
tool.

Water for urigation is available as a ‘free’ resource
apart from its extraction costs, and while industry may
be paying for water through a metenng system, water 1s
not treated as an ‘economic resource’ whose price re-
flects its demand and supply in its competing uses.
Ground water is considered a ‘free good’, despite the
fact that it comes from common pool aquifers. Subsi-
dized water 1s often cornered by rich farmers who also
cause long-term aquifer damage due to excessive with-
drawal by taking advantage of energy or water subsides
intended for small farmers (Ghosh 1996). The greatest
pressure and the most serous impact is on avatlability of



water for domestic uses which faces competition from
un"g'aTioTﬁaﬁ'chdustry The selling of water through water
markets for irngation has developed in parts of the coun-
try There 1s, however, no effecuve regulatory mecha-
nism to ensure ecological sustainability Sustainable do-
mestic water supply cannot be assured without at the
same tume addressing the inter-linked issues of water for
irrigation, mdustry and ecosystem sustainability.

Market and state regulatory mechanisms which allo-
cate water resources to competing uses — agriculture,
industry, domestic and ecosystem sustainability — re-
spond to different signals The,p_ﬁ.gé of agricultural prod-
ucts, the major consumer of ground water, is a key deter-
mmnant of the crops grown and the cropping pattern fol-
lowed, along with the soil, clunate and water situation.
However, partly because legal nights have been conferred
to water which lies below an individual’s land, and there

has been no pricing of water, the cropping pattern does -

not take account of the cost of over-extraction. The
1ssues in the case of 1nd1._1m are water tariffs based on
usage; Water pollution and recycling. Without an effec-
tive pricing and regulatory mechanism, the cost of water
supply and the environmental costs of water pollution
may not be factored into the price of manufactured goods
The fresh water problem in India, therefore, as sug-
gested by existing analyses and policies, is that adequate
quality fresh water is not available at an affordable cost
in the right place at the right time for basic needs and
ecosystem sustainabudity. Tlus problem is conceptualized
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further in Figure 1
 The figure shows the different levels at which water

resources are shared, with the focus being the house- TR I
hold gfleommunity level, and hence the different levels .“‘
that have to be jnvolved 1n theirr management. The fresh %<&

i af £

water resource from surface and ground water which 1s
physically available to each of the levels — household/ <o
communuity, district, state, national and international, 1s

shown by the oval shaped figures At the lowest level, a
household, village or community has access to a well or

surface water within its own boundanes, which is not

shared with other levels

Water may also be obtained from an aquifer or sur-
fuce source which is shared with other levels, from the
household to the village/community, distnct, state, na-
tional and international levels. In these cases, if a house-
hold or community is using water from a shared aquifer,
then the rate of extraction at each level will affect the
level of availability at the other levels Thus, concerns
over water access may range from those of villagers 1n an
1solated area, to people many thousands of kilometres
away, or even other countries coursed by some of India’s
great rivers.

The mterlocking nature of the oval figures within
the concentric curcles across different levels also depicts
the legal, institutional and econormic issues which must
be taken into account While a household/ community
has control over a water resource wholly within 1ts land,
its ability to manage the resource varies as it 18 shared at

e

House-
hold

Village

District

Figure 1: Conceptual Framework for Analysis of the Fresh Water Environment
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Water source (surface or aquifer)

O 1 - within the household only
O 2 - shared between household and village

O 3 - shared between household, village and district

O 4 - shared between household, village, distrnict and state

O 5 - shared between household, village, district, state and
national level

O 6 - shared between household, village, district, state, national
and international level

- Ground and surface water
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The ability of communitics to
manage Water resources varics
as it is shared with successively

higher levels

successively hugher levels This has implications, for in-
stance, for community management of water resources.

" Conceptually, this also suggests that when designing
actions, the shared nature of the resource must be taken

mto accgunE’fAlthough this would gaégest that ground
water should be regarded as a public good, the existing

system of ‘water nights’ and the grandfathering of these
rights prevents the design of policies and programmes
along these lines alone The fact that these rights have
been conferred, and millions of ground water extraction
structures created, that there 1s heavy reliance on ground
water for both food and household water security and
water Isa political tool in India, all mean that the
economucs of water resource management 1n India will
be quite complex. The conceptual framework itself
suggests that actions will be required at different levels
— household, willage/commumity, district, state, national
and international.




Chapter 2
Way LocAL-LEVEL STUDIES?

2.1 RATIONALE AND OBJECTIVES OF
LocaL-LEVEL STUDIES

The integration of the 1ssues of fresh water supply and
demand and the water balance, technology, institutions,
and the legal and socio-economic aspects at the local
level have to be reflected in policies for water resource
management B
Typically, policy making starts from the upper levels
of government, but addresses local concerns The objec-
tive of the studies was to provide insights for policies
and programmes on fresh water management in India
through an analysis of trends in water availability and its

use ar the local level The design of the studies recog-
nized that unlike the forces of economics, the processes
of ecology vary considerably from one eco-region to
another. Government policies and local responses need
to evolve from dependable local knowledge and infor-
mation. : -

The studies were conducted by local institutions and
non-governmental organizations (NGOs) working 1n close
collaboration with local communities, collecting baseline
data on available fresh water, its use and its manage-
ment Data was collected over a one year period be-
tween 1995-96 covering all the four seaspns, and pet-
spectives were provided by respective communities
through participatory rural appraisals

Specific data was gathered on the followmng: -
o water supply and demand, including the hydro geo-
loglcamatlon; -
water quality,

o0

socto-economic, political and cultural factors influ-
encing water management,

agriculture and cropping patterns,

agricultutal and industrial pollution;

ecosystem 1mpacts, and —

o000

alternatives available to commumnities which would
enable them to meet their needs 1n an environmen-
tally sustainable manner.

The studies sought to determine how communities
responded to local fresh water problems and develop
appropriate actions which would permit improved fresh
water utilization in respective reglons The need for
examinimng actions from a local level analysis have been
well recognized (UNICEF 1995, Agarwal & Narain 1997,
GQOI 1995) Individual investigations in these case

studies focused on the following prionties:

e satisfaction of basic fresh water needs_for drinking
and sanitation in an equitable manner, ensuring ad-
equate supplies to water scarce regions and to poor
households;

e recognitton of the ecological imperatives in water
resource management towards ecosystem conserva-
tion and protection of bio-diversity;

e conservation and protection of fresh water resources
of the eco-region in all available forms, such as
ground water, streams, ponds, tanks, etc,

e umicable and equitable allocation of water among
competing users, and demands, including direct or
indirect originating outside the study areas,

e nnovation and strengthening of local low-cost tech-
for managing fresh water resources on a sustainable
basis, )

e encouragement of technological innovations that
enhance local initiatives and build upon local com-
petence in conservation, resource enhancement, pro-
tection and allocation of fresh water resources

2.2 SELECTION OF STUDY AREAS

To understand the regional and ecologically specific sta-
tus of fiesh water availability and the coping mechanisms
that people have adopted to address the 1ssue of drink-
ing water 1n situations of water scarcity, these studies
weie targetted at the lowest level of human habitation —
the village or communuty. While selecting regions which

suffer water scarcity, shortages or stress at some time
during the year, the following have been identfied as
the main parameters which should be considered
Precipitation and topography

Hydrological characteristics

Geo-hydrological characternstics

Level of industrialization

Intensity of rrigation

[ 5 ) R Y

Level of utbanization

Wlule combinations of these parameters can gener-
ate a wide range of situations, the scope of this report
does not allow such detail. Accordingly, recourse to some
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broad regionalization must be taken. For this purpose,
India can be divided mto several eco-reglons which rep-
resent a broad range of situations where water tesources
are a major concern. These are

And and semi-arid regions in the west
Rain shadow of the Western Ghats '~
Drought-prone regions ‘'

r

Coastal regions

Mountams and highlands

Plains of the Ganges river
Deserts

Urban and metropolitan areas *~

A typical scenario in an arid region ( Gujax'%r -

In each of these regions, the availability of water
and the possibility of transportation/lifting need to be
understood i the local context The five micro-level re-
gtons selected 1n thus case study, each of which faces
water scarcity at some periods during the year, repre-
sented a broad range of environmental conditions (see
Mapl) Included were an and region (Gujarat), a plateau
region (Maharashtra), drought-prone areas (Andhra
Pradesh), hills (Uttar Pradesh, Himalayas), an utban area
(Chennai, formerly Madras). Coastal, flood prone areas
\and deserts are intended to be covered in an extension
of this project in the future

2.3 METHODOLOGY AND LIMITATIONS OF
i THE STUDIES

Baseline data was gathered in four eco-re-
gions — Gujarat, Maharashtra, Andhra Pradesh
and Uttar Pradesh — by multi-disciplinary

study teams. The system established included |

i i B i

S B

An evctyauy clzore Ibr women In the Izills
monitoring, sample surveys, participatory rural apprais-
als, and visits over a one year period. Issues addressed
covered the hydro-geology of the region — soil and rock
formation, ground water depths, precipitation, run-off,
and the recharge of ground water and surface water —
other sources of water such as tanker supplies, water
quality, water pollution, water use, and the socio-eco-
nomic profile of the study area This, along with other
available data, was used to compile a trend profile of
water availability and use, imstitutional mm
tuhnc;l?)_g;cal and community- _based of options 1n the man-
agement of water resources within and outside the mi-
cro watersheds Simular data was collected in Chennai
from a sample of 10,000 households and 2,500 industrial
establishments.

While the studies have
attempted to caver water
resourceé management issues at
the local level, and develop

Baseline data
on the evolving
fresh water
scenario was

gathered by
multi-

disciplinary
teams

policy and programme
—_ =

recommendations from the

lowest level upwards, there are

obvious limjtations tg_this
————— —

approach First, only five eco-

regions have been covered Second, data was only
gathered durning a@@e_ar period, which is not sufficient
time in which to stuciy the water balance or the responses
of ‘E%)ple to fluctuations in water availabdity Third,

financlal and ipstitdtional issues could not be addressed

" during this pﬁLaée. These aspects will, however, be

considered 1n the extension phase of this project
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Table 1. Eco-regions and villages targetted during this study

Eco-region State District Village/city
Arid and semi-arid Gujarat KhedaNarsipur
Mehsana Kubda
Kheda Pathoda
Drought-prone Andhra Pradesh Anantapur Gurrabbadu, Rayalseema
Plateau and rain shadow of the
Western Ghats Maharashtra Ahmadnagar Adgaon
Shatara Lohom
Parbhani Jogwada - Sos
Pune Sanaswadi
Mountain and highlands Uttar Pradesh Tehri Danda
Tehn Chandrabhaga
Urban - city Tamil Nadu Chennai Chennai city
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- -5 1 Status OF WATER BALANCE
" Narsipur: A declining trend in the ground water table

N arsipur village, population 2,547, is spread over 486
hectares of land 1n a semi-arid region with average annual
rainfall of 801mm. It has faced droughts in 13 of the last
25 years. Surface water sources are limited to a few
seasonal streams near the village and a shallow tank.
Two seasonal rivers flowing at a distance of 2-4 km do
not benefit the village, but their shallow alluvial tract
helps to recharge the ground water.

Cultivable land occupies 82 per cent of the village
land area and s trrigated by ground water stored in three
water bearing layers at 15-19 5m, 21.6-22.5m, and 25.5-
27m The yield and reliability of ground water 15 highest
in the 21 6-27m, which serves as the major source of all
the water for the village. The uppermost layer of the
ground water bearing layer has become non-productive

Prior to 1962 there were
only tlhiee wells 1in Narsipur,

Energization of
borewells
changes the
pattern of crop

but with the advent of water
extracting machinery (WEMs)
the number of borewells
production in a
short-sighted
manner

increased rapidly to 101, of

which 80 per cent are

energized The encrgization of
the borewells altered the

\ pattern of crop production — from castor as a cash crop

and bajra as subsistence to saunf (fennel seeds), wheat
and chillies. Saunfis lughly water intensive requiring 30
waterings over a five month period Farmers make a
rational but often short-sighted decision on which crops
to grow .
Records show that the ground water table had
declined at a rate of 0.11 to Im per year from 1963 to
1975, duning which 20 wells with a depth of
10m went dry. In response, farmers are using
powerful and efficient submersible WEMSs to
) pump water from deeper aquifers. A 1995-96
well survey showed that although water levels
durning the monsoons and winter are largely
unchanged, thus giving farmers the
perception that adequate quantities of fresh
water are available for cash crops, there is an

appreciable drop 1n the summer months

Chapter 3
WaAT ARE THE INSIGHTS?

and there is an annual dechine

armers dig
deeper and
deeper for

in the water table All dug wells
ranging from a depth of 75 to
10 5m are currently non-
functional water but find

it non-potable

in the summer
months due to over-extraction

Farmers have started
exploring the bottom of the hard rock strata even as
deep as 100m Water

below the hard rock strata 1s known to be non-potable

for water, but without success

in the semi-arid tracts of Gujarat Water scarcity is not
confined to single years,Lbut has become a common
phenomenon as the water table steadily declines
(Box 8).

An energized bores:
Pathoda: Extraction of water is vastly in excess of
recharge

Pathoda (population 934, predominantly comprising a
poor Xaste of Rajputs), has an average annual ramfall of
801mm. Hard rock covers 56 per cent of the village area
This geological formation means that there 1s limited
ground water storage potential as evidenced by the rapid
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Box 7. Narsmur -:.cztr‘l'ltt‘lur‘llt}.nr initiatives for ensurmg drmlvt]ng water supply

) ST

a 0 pulatlon of 2,547 2 547 Narsrpur wllage has taken 5 teps
asplve the publlc/prlvate conﬂ|cts over management of
h ash water rescwn;es respondlnng the chan hanging pattern _
-H]'ml ate[ alallablllty and its uses. Before efore energlzed
qrewes were introduced NarS|pur produced tradifional .
Tops Of g uundnut and castor - as cash crops, and bq‘ra as
5tem:e crop éround water‘ use was cont" Qfd fo
Tive |rngat|or1 and livestock. A vrllage pond Wwhich
u d o provide  water, Is no Ionger used and has snlted up.
1I ring the monsoon it rafilis and! helps in rechaaglng g_n:ﬂound
gler sources on ‘.-.-hlch the vulage is now fully dependent
agriculture and dﬂm’&‘s.t.c E)urgoses
h1he ad ent of water exvactlng machmery the, number
qrewelts pas rapidly |ncreased to 101 Over-extractlon
2 er, has led fo 18 per cent drxlng up There are now
ized Doiewels, |nclud|ng 40, submersrble pumps
are more eﬁ'cte;:t in pumme water from deeper
oS, The depth of boreholes has rncreased steadily to
oim, Wi 50 per cent of the borewells reachlr}g thig depth

ng patterns to more water in Eensrve‘and

5 rernueratlve cash crops such as ‘saunf (fennel seeds),

iﬂr wheat, cotton vegetables, and rajko

(a fodder crop).

[ other mechanlsm for access to water is tgmave
- =3

_ersh||%tween well owners and the lrrlg__tors The

ar the produce of the Iand wrth ongthird of the _

e gmng fo the well owner, the remalnder to the

= &%

R - g ki

i d_in Narsrpur 98 per
i JS_fOI’ mtensrve agnculture and only 1.5 to 2 per cent

2 ence a dnnklng water problem ln ‘part, thls is
scause the community has taken steps to protect its
C nklng water supply.

her domesttc or communlty water harvestlng

ructures Cost-effectiveness Qf other, re- Charge

=

cultlvator But thls lnolves an elment of r|sk Water selllng
IS also practrsed at a rate of Rs 8 per h hour but thls is not a
pnmary motlve of the well owners,

P T AN

‘Domestlc water supply is completel_y__d lependent on g_round

water resources . Despite the fact that the ground water
table has decllned over t the e years, | |t has not yet affected
drrnkmg and domestlc w_Jer dem%’l?é ngest[c water
consumptlon is only 15 to 2 per cent of the total estimated
water extracted from the  aquifers. PUb|IC open \ Wells were
Iocated in the vrllage ‘and were origina mx{used for domestic
water supply However ‘with the overuse of the g_round water
for imgation, the communutyu weIIs went dry. In 1970s a
waterworks W|th a 30m_ borewell .2 storage tank with_a

pipelines were built bx the Panchayat _V\_/ater is presently
being supplled _by pipeline to individual homesteads.
Villagers get water for two hours twice a day, which serves

the domestlc and llvesgomk demands The avgrage

wlnter summer and monsoon seasons respectlvely
(ncludlng 15 lpcd 24 Ipcd and 18 Ipcd for livestock), which
lsim@ hrgherithian the govemment norms of 40 Ipcd.

Communityiinitiia’tlv?es in Narsipur have allowed the viliage _
to meet their drinking_water needs. However, increased

h-.” Y

il

1 3

il‘ T

iy

capacrty of 85 OOO lltres 5, @ pump | house and distribution

1 I R

]

communlty awareness of thedeglet on _of ground_water

sources, and d efforts tQ recharge the ground waterggs,g and
regulate the quantity of water abstracted d are ngeded to

ensurg that dnnklng water is protected ‘and that sustainable
agnculture Is pursued
. D b

But these trends do not take account of the Iong-term

sustamable rates of extracyon of ground water and al

not reﬂected in the gligcatipn-mechanism. (user-based
market publrc )an‘d‘prrvva“te) across the various
households. C e e o

e Alternative more water-efﬁclem methods of irrigation
and thelr affordability such as sprinklers_and drip
|rrigatron need to be explored.

e Anassessment should be made of what is the maximum
productrvrty and remuneration (type of crop and yield)
‘that can be achteyed n thls _village ugder longm
_sustanable rates of extraction _of ground water and
alternate “water allocatlon mechanlsms . -

. Commumty based manpagement and regulatlons

implemented by th: the e_community are needed, to afrest

the trends in water - extragtion for irrigation.
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declhine of water in the wells just after pumping.

The 483 hectares of the village are on the edge of a
seasonal rver which flows mnto the Waghas Teservoir,
about 2 km downstream Because of its seasonality, the
rniver does not serve the water needs of the community
for either wrrigation or dninking, but 15 used for washing
At the peak of the monsoon, the river and reservorr
experience frequent flooding which has caused
submergence of village land The village has a 2 hectare
pond, with a capacity of 350,000m” that can store water
up to 1.5m for three months. Surplus water from the pond
flows into the reservorr The pond itself has little direct
utillity for the village because of its seasonality, but even
with a 10-15 per cent nfiltration into the hard rock, it
serves to improve the ground water table. )

Despite these factors, surface water development is
limted m Pathoda A check dam was constructed on the
river from 1970 to 1972,
which has helped to stem

In spite of a

hard rock area, I the excess water flow to the
il Ko7l , village. Subsequently, a
for ground

canal has helped divert
water, cash water to the village reservorr
cropping is being
done at
unsustainable

rates

which was created in the
1970s by deepening and
enlarging the

pond.
Because of its limited

storage capacity, the dam
serves more to divert rather than store water. The Waghus
reservorr 1s below the village and the check dam 1s meant
to divert the flood waters. As a result, the villagers do
not benefit from it and have no rights over the canal
water

Even though the village has significant suiface and
ground water endowments at periods during the year,
there 1s a large seasonal fluctuation in the ground water
level in the functioning wells, with 50 per cent being
seasonal. Although the hard rock area of
Pathoda 1s geologically not promising for
ground water and there 1s considerable
uncertainty because of the limited storage
capacity n these rocks, water intensive cash
cropping is still practised. Traditional dry land
crops such as groundnut, castor, and bajra
have been replaced by water imtensive crops
such as sazunf (fennel seeds), cotton, wheat
and fodder. Increase 1n livestock farming has

also intensified the fodder

Pathoda village
is withdrawing
48% 1nore water
than is available

crops grown in the village
Water is traded to a certain
extent but the water sellers
and water buyers claim
the same share of the

from rainfall and
recharge within
the annual cycle

resource over the annual j
cycle (Box 9).
Pathoda has scarce and

erratic rainfall with unreliable surface water sources but
the villagers still rely mainly on irrigated agriculture and
cooperative dairying. Analysis of the water balance in
Pathoda (see Box 10) shows that the village 1s
withdrawing 48 per cent more water than is available
from rainfall and recharge witlun the annual cycle This
means that unless specific measures are taken to erther
conserve water or reduce utilization, ground water
extraction in Pathoda is not sustainable The extraction
rates in this village, like many others 1n Gujarat, are
alarmingly hugh. Ground water recharge combined with
improving the local ecosystem have to be mitiated on a
local and regional level

The ground water table in Pathoda has declined over
the years Until 1982, the maximum depth for ground
water was 15m, but has now increased to 225 m The
quality of water is also deteniorating, with fluorides and
dissolved salts making it unsuitable for drinking Tests at
vanous times during the year showed that water quality
varies fiom one well to another Only the pH and sulphate
concentrations were within the desirable limits in all
samples taken. Other parameters such as total dissolved
salts (TDS), total hardness (TH), and total alkalinity (TA)
and chloride exist in undesirable concentrations The
quality of iwrrigation water was also found to vary- the
greater the depth from which water was extracted, the
less surtable for irmgation because of increased sodmum
levels (Box 11)

Kubda — no water scarcity yet, but implications for
those downstream

Kubda (population 510), is situated in the foothuills of the
Aravalls, the recharge zone for Mehsana district where
there 1s intensive ground water explotation with very
deep borewells Average annual ranfall 1s 675mm but
the village 1s well endowed with several micro-
watersheds. Of the total village area of 452 hectares, 46
per cent 1s culuvated At one ume the village was in the
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Box 9. !ﬂ{ater partnershlps or water marl-tets in F'athoda"
er Eartnershups between well owners  and nogerell costs nc:t'the L‘L.EI"IIJTE of Eround water pumped) Water .
'S are 8 common phenomena |n Pathoda VIIIage Well tradlng s, however of seccndary |mportance compared
r;rs share rnoreﬁ 50 per cent of the total volume of W|th the rntentlon of prmrldrnq water to one's own field Water
r rm‘.racted during any month, but the proportlon was partnershlp is a ml_u:h more popular mode of water .
red In the post monsoon season of Seytember to dIStrlbUtIO_ll 'f.‘ - e e -t
uemﬁer 1988 (i (i.e water buyers shared more than 50% fhe _village.
the tal quantity of water extracted) But the well owners ‘ ThlS _may be _
Je less water to water buyers and partners from wi wlnter because _ the
summerbecause during this penod cash crops such as vrllage s
B0 and wheat are grown. The well owners, extracted te mainly.
Want'ty ‘of water to lmgate saunf followed by composed of a
the round water quantrty extracted by well snngle caste —

il o 1 it AT e
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meaps that water buyers clalmed nearly the same partnershlp -
B hare of the wllages ground water |n 1996 as th,% well transactrons Mﬁ ]
5w based O0 Pathoda: Cash. cropping creates a greater
ater rstraded toa 0 acer certaln extent in Psathoda, When’@ylng socual tles and burden on ground water resources _ .
|ne between two fields located away from each other krnshlE g o"ps play a more srgnlf icant role than market .
% owmgg farmer is often compelled to lay plpes across mediated buying and sellmg of water. Water tradrng is,
ields of other farmers. In such cases, water is provided therefore basically of of secondﬂr _portance compared to
5 The -ﬂEITlEFE whose laqd IS, crosseq;ﬂ\ 2 QQSI of m the mtentlon of supplyrng water to one’s own fields, .

N Der hour fcharge -ates are based on energy and pum lng
= i— - M1 e e d e b ST E ST IO Y p g j

Box 10. Water balance in Pathoda

Box 11. Pathoda: limitations of traditional low-
cost methods and water qua[ity CONcerns

Y Ry

hoda “with an area of 483 hectaresﬁand an aver@e" .
818mm recerves about 3, 9}4II|on Irtres ofwﬁgr
. Recharge potentlal of the soils around the

- gtracﬂon w_h p_ chh higher than | recharge
‘;Ihere,_ls some.scope for traditional low-cast methods

t
|

OOOm of wa;er Actual_water yvlthdrawgs,

.-u
: Wever come to 795,000m". in other;words, the village fqr improving water resources, but the hard rock :
drawrn 48 per cent more than its entltlement . gy may not necessarily improve the productivity
e o?the lmportant data 1s summanzed below ' QLthe gquifers enough to meet the increasing demands

I

r irrigation
o 4 s *Eww;., T T osa, g

gtgrneeds o be Erotected In elther the wells

i
i
g %%

~8

yround water - o _ 418 é‘ ﬁa ﬂ? no; have detgno&atln&véa“er quallty or other "
tacted from the ground L. T uctures SUC asinN. rsrpurm_ﬂ WA - S oo

i . 379 ter quality fluctuates from well to well Communltles .

rcentage of withdrawal over entltlement " N 48:;@ : st %e made aware Oi safe andtlnsafe sources '
water e uirement 44 - ommunlty awareness of the > unsustainable patterns _

. ) e BN —of waler utilization and altematives, thereof, needs to °
age of drlnklng water over . _ i
ruwater [ e l% R ,e ln’crea’se‘d_”_ e gt et e o i
ige o _extracted ground water %% 7!__ cTose J:(InShIP within the community provides E
gFaund water extracted . - . portunrgles! forﬁpron;gtm _community based ,

. - 0.831 anagement an LrnaRlementatron of regulatlons for |

surements are In 000m unlessuc;!ther\mse stated)

- e ——— - N o l e X ;::_ - '
forested tracts, but with therr degradation, water quality Water is not a limiting factor 1n Kubda with the
in the seasonal streams and around the village has  functioning wells (40% of all wells) showtng levels of
declined 12-1.5m But the water demands in Kubda have changed
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Patlzodz C.‘;:'.—""*-.—:m quencb their tbirst zt a bandpum.p )

i recent decades, largely as a result of agricultural growth.
In the 1950s, the crops were &/ (sesame) as the major
cash crop, a vartety of pulses such as umd, guvar, chowli
and math, and local food crops such as banti and kuri
(varieties of bajra) These crops were entirely monsoon
dependent. Since the 1970s, villagers claim that because
of decreased ranfall and irregular monsoons, cropping
patterns have changed, with the discontinuation of &/
and food grain crops, although agniculture continued to
be dependent on monsoon rains In the 1980s, with the
advent of new technologies, improved seeds, and use of
fertilizers and pesticides, cropping patterns became more
oriented towards markets, with crops like groundnut,
castor, cotton, jowarand maize being mcreasingly grown.

Electricity provided further opportunities to extract water + 1\

for wrigating these crops v

Availability of drinking water is not a problem at
Kubda Unlike the situation further down the aquifer in
Mehsana district, there has been no appreciable depletion
of the water table over the years v@ter quality, however,
1s a serious problem on account of high levels of fluoride,
Althouéh the
Taluka has been classified as degraded, with
ground water development already at more
than 85 per cent, Kubda itself is well endowed
p at present rates of water utilization

Wthh vary from one well to another

Communities need to be better informed
of this situation and precautionary measures
taken to protect safe dninking water. Although
Kubda 1itself does not face a water shortuge
problem — 1t 1s located over an aquifer
supplying water to the Mehsana district —

Box 12. Kubda: though in the ‘dark area’, it has

no fresh water problems, but agricultural growth

affects those relying on the common aquifer

ough in a ‘dark area’ and contrary to macro level
= _expéectations, Kubda does not face a fresh water
?’ problem.

- e

from monsoon fed to
"—_g?ﬁund water dependent crops and within that, water
== Intensive crops
H”E:W'm v only 46% of land under cultivation, there Is scope
L~ for an increase in area under agriculture But this will

[""rw

;_ -also have implications on water avallablllty for those
further down the aquifer.
5 Whlle there is plenty of water, water _quality has

commumty awareness and partncnpatlon for the
e forests and safe water sources is

pa s -

management_of water resqurces 1n Kubda 1s critical for
The entire region (Box 12)

mg pattern of water use in the village
suggests that with increasing commercialization, water
use may intensify and deplete the ground water table.
The strategic location of the village, which 1s i the upper
catchment of the Sabarmati River — which has large
demands from towns like Ahmédabad and areas of
mtensive agnculture and ground water exploitation 1n
Mehsana — suggests that what happens in water
management in Kubda will be crucial to the entire regton

D 2. aedi e

urrabbadu: Potential for greater water extraction

" ina drought-prone region

The Rayalseema region is known as one of the most
drought-affected regions of the country This 1s a rain
shadow region with an average rainfall of 516 mm. Six
of the last ten years witnessed deficient rainfall The
study area, Gurrabbadu, is where the average rainfall
(250mm) 1s only half the district average It covers an
area of 1,831 ha with a population of 1,592 The
watershed has three traditional water storage systems
called kuntas —Brahmanapalli, Shabavikunta and
Venkatachalakunta The surface area of these three tanks
is 0.14 sq km (14 ha or about 0.8 per cent of the total
sqrface area of the watershed)

The village has extensive dryland cultivation,
particularly groundnut. The percentage of sown area in
the watershed is 48 per cent (880 ha) relatively less than
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the district’s average of 69 per cent The watershed has
587.5 ha (32 per cent) degraded forest and 262 ha (14
per cent) with some sort of scrub cover. Barren rock and
fallow area constitute one per cent each of the watershed.

Detailed water consumption analysis indicated that

r1ce CLllth..l[lOH uses_five times more water than B

groundnut:. An area of 1 hectare of rice uses 10,000m’ of
water, Lompared with 2,000m® of water for a similar area

About 856 ha (46 per cent) 1s nearly flat area, whereas .. of groundnuts. On average, 1 ha of 1rigated land produces

81 25 ha (4 per cent) has very steep slopes

about 12 tonnes of groundnuts In other words, to

About 46 per cent of the area (847 ha) 1s cultivated, & produce 1 kg of groundnuts requires about 2m’ of water.
L ol

and less than 2 per cent of the area (33 ha) has some sort o

of wrrigation potential
available fresh water 1s used for irrigation (Table 2).~

Compared to the total ramnfall of 7.398 MCM (1995-96), .t
the fresh water consumption 1s only 2 per cent. In other
" 4500/tonne)  However, several other factors determine

words, the average annual fresh water consumption

Based on the prices of groundnut this means that each

' (1996 ptrices of Rs 15 OOO/tonne)  to the £ farmers By
comparison, one cubic meire of water for nce production
provides an income of only Rs. 09 (1996 prices of Rs

which 1s as low as 97 cubic metres per capita, consumes ;1 the culuvation of nce. larger fluctuations 1n the price of

only a fraction of the rainwater of 4,645 cu m per mpita .

that falls on the basin

Compared to the average fresh water consumption
m India (610 cu m per capita) the consumption of 97
cubic metres in Gurrabbadu 1s less than 15 per cent. Per
capita domestic consumption — 35 Ipcd, rising to 44 Ipcd
i summer — 15 less than the national average. Livestock
accounts for about 10 per cent of the total water

boriomorpltes 3

~ :-gtYh (2 I
3

!
Table 2. Fresh water consumption in the
Gurrabbadu watershed (1995-96)

consumption in the watershed

Category | Total volume | Per capita basis | Consumption
(mcm) (Ipcd) various
purposes (%)
Irrigation 0.122 210 77
Drinking 0.02 36 13
Cattle 0.015 26 10
Total 0.158 72 100

In 1995-96, the ground water withdrawal based on
actual measurements was about 0.158 MCM. The water
withdrawn for irrigation was about 0.122 MCM, and the
rest was for domestic consumption. The water withdrawal
for domestic consumption has been physically measured
in the two villages. Two observation wells indicated
that the ground water fluctuations during the year varied
from 3-5 metres. With a fresh water withdrawal of
0 158MCM, the water balance over the basin is as follows:
total precipitation: 7 398 MCM, run-off into kuntas: 0.452
MCM, fresh water withdrawal (ground water extraction):
0.158 MCM  If fresh water withdrawal is equal to total
ground water recharge, the transpo-evaporation amounts
to 92 per cent of rainfall (6.838 MCM).

groundnuts while the price of rice 1s fixed by the
' government procurement price; Eﬂauges m government
policy of importing edible oils; and lack of credit facilities
for promoting dryland crops.

Ground water recharge 1s estimated at around
549,000m’ during an average rainfall year. It 1s possible
to increase ground water utilization from the present level
of 144,000m’ to at least 400,000m’ if appropriate local,
low-cost methods are apphed Six small forest kuntas,
and desilung the existing two kuntas in the revenue lands
will considerably improve fresh water availabulity.
«Villagers have also suggested a joint forest management
ﬁd tree planting programme to improve the ecology of
these forests. Rehabilitation and management of this
watershed offers a unique opportunity for these
communities to improve local fresh water resources.

The chemical quahity of the water was good but the
fluoride level in drinking water was slhightly above the
desirable limit. Farmers in the watershed, however, have
used about Rs. 1 million worth of fertilizers, the residues
of which must be contributing to increased nitrate levels
in the water Outbreaks of malarta, diahorrea and jaundice
are frequent Mortality of livestock has also increased
through disease Years of high rainfall appear to coincide
with high levels of mortality among shepherds.

The hardship faced due to water scarcity by the
villagers in the Gurrabbadu watershed is immense,
particularly in the summer months. Coping mechanisms
with minimum levels of water consumption have also
reached their limits. Encouragingly, the community has
some options for improving both fresh water availability
and agricultural production. But ‘more water availability
which results in more water intensive cash cropping will
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not ensure sustainable water resource management
(Box 13)

Box 13. Gurrabbadu: potential for increasing

fresh water availability and agricultural
pruductlon within ecaloglcal limits

3 aTe [
_pnF[un hes for mcreaslng i e fresh wate*r potenual
0 _the wa@grshed exqt through tramtmnal lgﬂ cog_t

51n~ 3;
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"Tesh waler avallablllty alone is not a _
n%hre waler fﬂrmorgoash ggoppmg Wil not
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Lohom: Water stress and poverty
Lohom, population 1,105 (222 housecholds), with an
average annual rainfall of 505mm, is in a drought-prone
region, lying in the rain shadow area adjoining the
Western Ghats With an average per capita income of
Rs 4,423, most of the people live well below the poverty
line

Almost 77 per cent of the village area of 399 hectares
1s taken up by agricultural land on which bajra is

Lohom There are no surface water storage fac.
source i{s 87 metres and the time required of 78 minutes
is well within the nattonal norms, 1if there 1s water 1n the
wells  In summer, however, people are dependent on
drinking water supplied by tanker ;
s)

Sanaswadi: Competition between industry and
drinking water

Sanaswadi village, Pune district,

state highway between Pune and Ahmadnagar. Almost

15 situated along the

50 per cent of the wvillage 1s occupied by an industrial
belt. Agriculture accounts for another 34 per cent and
bq?é;st 9 per cent. Industrialization near the village has
resulted in a dual economy — one based on industnal

produced 1n the Kharif (monsoon) season,
and groundnut, paddy, sorghum, wheat,
gram and other pulses, sunflower and
vegetables m the Rabi (winter) season.
Higher yielding hybrid varieties are being
produced 1n some areas. In such cases,

Areas

farmers employ irrigation, consuming more
water than situations where local crop

Industries are
encroaching on
agricultural

impact on water
availability and
pollution

wages, the other on agricultural production
The socio-economic issues, however, go
beyond that of a dual economy, extending
to the negative impacts resulting from_
with uncontrolled and unregulated industrial

waste discharge and pollution of the air, soil _

and fresh water resources Air pollution, in
particular, has had an impact on agricultural

vaneties are grown. The remaming land =
arez 1s waste land (18 per cent), cultivable waste land (5
per cent), and grazing land (7 per cent) The latter 15
msufficient for hivestock, hence there is
dependence on agricultural fodder
production and grass on the waste land The
4 silty soil formation of the land allows
infiltration of water at a rate of 12.5-25mm/
hr, with a water holding capacity of 235mm/
hr.

There are no surface water storage
facilities for erther agriculture, drinking or

recharge. The average distance from the

e

productivity because it has been found to
hamper the growth of crops
sk 1 The 4,407 people 1n Sanaswadi have seen therr
incomes increase as a result of indusinal development,
and the village is increasingly becoming peri-urban.
Increased value of land has led many people to sell their
agricultural land for cash, turning agricultural landowners
mto wage labourers.
revealed that these people now have lttle interest in
village development activities which are left primarly to

The participatory rural appraisal

the women.
Annual rainfall 1in the village i1s 507mm - Water is
provided from three functioning handpumps, one piped
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water scheme, 30 wells and three borewells Ground water
1s the main source of watér supply for agriculture, industry
and human consumption The mamn crops in the vﬂlag(,
are cereals and vegetables.

Industrialization has provided opportunities for full-
time work but at the same time it has not eased the ‘water
demand situation. Substitution in demand has taken place
from agriculture to industry which now consumes about
87 per cent of the total ground water available in the
summer season The vilage had never suffered from
water scarcity i the past. But now tankers are @d,
to supply water in the summer months, but even this
satisfies only 25 per cent of the demand because the
village 1s larg}: The rest continue to walk long distances
b dite daranda?

Industrial pollution 1s having a significant impact on

to fetch water

the water sources as a result of raw effluents being
released. A chemical analysis indicated high TDS,
phosphates and chlorides Fluoride levels were within

acceptable limits High sodmum and potassium levels
indicated the presence of fertilizer run-off

L1 el 8 AW
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Adgaon: Impact on the villagers as a result of cash
cropping in adjoining villages F )
Adgaon village, Ahmadnagar district, is in a water scarce
situation for eight months of the year. Annual ramnfall is
around 800mm Adgaon ttself receives only 549mm of
rainfall, mainly between July and September Its
population of 870, comprising 162 households, has an
annual per capita income of Rs.2,058, making it a poverty-
stricken village. Agriculture 1s the mainstay of the
population, with 91 per cent of the total village area (418
ha) under cultivation.

The area around Adgaon village 1s known for its

sugarcane, but Adgaon village Surrounding §
“relies on cereals (bajra), pulses sugarcane
(moong, urad and toor dals), | QUL W T i
oilseed (sunflower and impovershed “
groundnut), cash crops Adgaon

commercial production of

(cotton) and vegetables for its ]
income Sugarcane factories are found on both sides of
the village, but the village 1s in a dry zone and does not
have the potential for sug:ircane production, although
people do think about growing it in a good monsoon
In most years though, the inequitable distribution of the
ground water around the village precludes this. Adgaon
1s entirely dependent on ground water for agriculture
and domestic water But, because of the high rate of
ground water extraction 1n the village and its surroundings
for cash cropping, wells in Adgaon are dry, and tanker
supplies are required for drinking water in summer. Thﬁs,
while Adgaon itself does not produce sugarcane, its
ground water availability even for drinking water 1s
affected by the production of tlus cash crop around the
village. o I

All the willagers depend on a single energized
borewell for drinking water But it now has reduced yields
because > of other borewells in the > reglon. Women have
to walk an average of 223 metres and spend 71 minutes
to fetch water. Apart from the women having to wait for
therr turn to collect water from the village borewell which
is operated day and night, they suffer other stresses also.
Some of them cannot sleep at night because their turn
may come at that time and they have to leave their children
at home alone to fetch water ?)X

Jogwada and Sos: Private initiatives to ensure
drinking water

Jogwada and Sos are two sister villages which recerve a
regular rainfall of about 909mm each year Nmety-five
per cent of the land of 1,004 hectares 1s under agnicultural
production with only 3 ha set aside as pasture and grazing
land for Iivestock — an inadequate area for their needs
Cultivable waste land 1s 32 hectares. The soul formation
is similar to that of Lohom with
a water retention capacity of
235mm/hr.  Sos and Jogwada
villages are relatively better

Private, not
public water

sources are

endowed with fresh water more reliable

resources and have been able
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to develop and provide sufficient water for domestic
purposes from privately owned sources.

Main crops sown in the villages are cotton and
so(r}ghpm, mnter-cropped with pulses in the Kharif season,
and wheat and sorghum 1n the Rabi season Sugarcane
is grown in summer. The villages have a non-functioning
piped water scheme so the villagers have to manage on
thewr own through privately owned ground water sources

W7 The average distance to the water source is G5 metres
vw) 1 and the ume required is 78 minutes 99 per cent of the
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\ women have to fetch water from privately owned ground
“water sources

Maharashtra villages: Competition for drinking
water

The water consumption pattern n each of the

Maharashtra villages — Lohom, Sanaswadi, Adgaon, and
Jogwada and Sos is shown i Table 3 It 1s seen that
drinking water requirement 1s only 15 per cent of the
total annual water consumption, yet there is a shortage

v

of drinking water even at below minimum
levels of consumption.

In the Maharashtra study areas the
jo resolution of issues sutrounding the
? WP conjunctive use of water for different

- purposes is unlikely to come about through
market forces alone While the market can
address allocation mechanisms between
agriculture and industry, it will'not ﬁeccasarlly
guarantee protection of water required for

houschold purposes.

The complexity of the problem has led to the villagers
being helpless about what can be donef_lg the
participatory rural -apprmsals most people did not have
an idea of the causes of water scarcity or arrive at any
suggestions for solutions (Box 14) . (::

Ry (7
The Garhwal, Himalayas: Plenty of water, yet
shortages
With an area of 30,089km’ and a population of 2 98
mullion, the Garhwal region has a population density of
82 8 people per km® Rainfall 1s generally governed by
the monsoon climate, but the local topography has a
strong impact creating many micro-climates.

Danda watershed, with a maximum alutude of 1650m,
receives less rainfall (856 mm) than Chandrabhaga at
1,850m, which receives 1052 mm each year Danda and
Chandrabhaga consist of several small settlements with
2+t springs and four streams. The villages have a total
population of about 3,100 and need 125m’ of water/day
at the minimum requirement of 40 Ipcd. There are 13
springs in the Danda watershed, most of which either
dry up or are drastically reduced duning the summer.
Additional fresh water supplies come from the
Hindolakhal-Hinsarikhal water supply scheme of the UP
Jal Nigam. Supplies from the standposts of this scheme,
however, have been undependable, both 1n quantity and

quality

Much of the land in the Danda watershed 1s either
under cultivation or used for grazing Agriculture 1s mainly
rainfed, with only 133 per cent of the total land area
under wrigation agriculture Little forest remains in the
watershed. The Chandrabhaga watershed has 11 springs
which retaun much of the water flow during the summer

- ""t b . . R ST
Barren rocky land in the Danda village area
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- Table 3. Fresh water consumption in the micro watershed study areas of Maharashtra

Box 14: Maharashtra villages: despair and

helplessness among villagers towards the fresh
water situation *

yers in Lohom are poverty strrcken and while they
Ex'tract excesswe quantltles of water for

iy} i@quate to satlsfy drlnkr _79 water needs |n summer
ﬁ é _is_little_scope for_ other tradltlonal Iow cost

|E uu':i. s . mprar e
naswadl has transrtloned frgm agrrculture to

usi}y Based dependence but there is inadequate

0 ec[u::n of the water enwronment water poIIutlon

ate thractron are of concem A e
mkrr.g water problems wﬂl persrst as a result
Vﬁr—ef‘fzaeﬂon for sugarcane in nelghbourrng
: es—ReguIatlon and communlty -based con;@cts
iems may s may offer some directions.
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cnall'engﬂees o

and also provide dependable irrigation supphes in the
watershed. Higher areas also have a considerable area
under dense mixed oak forest Almost 17 per cent of the
land area in this watershed is under wrrigated agriculture

The people of the Chandrabhaga watershed have
dependable supplies to satisfy domestic fresh water needs.
Sources are based on local springs fed by the well forested
upper parts of the watershed and are stored and made
available through water pipes There are 95 standposts

4 e B -

ater security ar are Pey

Water Consumption {(m® per year) . )
Village Population Domestic Irrigation Total (m°) pel;ecra;)::r)(m
& cattle (m’) (ground water)
Adgaon 870 13 908 921 1,060
Lohom 1,105 17 799 816 740
Sanaswad! 4,407(1981) 77 2,960 3037 606
5,000(estimate) (incl. industry)
Jogwada
and Sos 1,810 14 3,018 3032 1,675
Overall 8,785 121 7,685 7,806 889

in the area, covering all the villages Spring discharge
dechnes substantially during the summer, but five of the
seven villages in the watershed have sufficient supplies
all year round. Two villages in the Chandrabhaga
watershed face water shortages during the spring and
summer months.

People of the Danda watershed do not have adequate
local sources during the spring and summer months Local
spring supplies dry up by January or February each year.
Women then become dependent on a spring located far
away, a three and a half hour rough trek. In the Danda
areq, waler scarcity is a root cause of conflict Haryans
are not allowed to take water from springs which the
upper caste Rajputs use Even in the summer when the
dhiara (small stream) dries up, they are still not allowed
to use the dhara used by the Rajputs As a result, the
Harijans have to walk long distances to fetch water

There 1s sufficient annual water mput available n
both watersheds to satisfy basic domestic needs. 1f
adequate conservation and storage measures are taken
— the problem is not water scarcity but rather a need for
the management of available water resources

On an average, water discharged from the village
springs amounts to about 190 Ipcd and 117 Ipcd from
Danda and Chandrabhaga, respectively, whuch 1s much
more than the desired level of 40 Ipcd (Table 4). If stream
flows are taken into consideration, then there is much
more water than the community needs for its domestic

Table 4. Fresh water availability in Danda and Chandrabhaga, Garhwal Himalayas

Village Population Water available (m?) Per capita (m’) Total
water per
capita (m’)
Spring Surface Spring Surface
Danda 982 67,400 338,000 68.6 344 413
Chandrabhaga 2,148 92,500 12,422,000 42.8 L 1,127 1,170
T3 e e T S me— T EE G RDRLGE, 1 R Td cis g : AETEE
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and household necds, as

There is more

well as for some irrigation.
water than the
conununity needs

Despite thus, the per capita
annual availability of fresh
b @i R eIl water in these two villages
initiatives are — 410m’ and 1170m’
taken respectively — 1s much less

than the natonal average of
2,200m’ Input from rainfall at Danda and Chandrabhaga
1s 2.6 MCM and 3 3 MCM, respectively The spring water
output is around 25 and 2.8 per cent of the total rain
water Per capita annual rain water input into the region
1s less than 2,000m’ -

Garbwal Increa.sizzg defarcstadon compounds water
problems

There 1s, however, an acute water shortage in these
villages for domestic purposes. Forest degradation and
soil erosion are among the main reasons why this region
cannot store water Although there are more than 60 days
of rainfall each year, there is no water in the summer

women and children

Water quality tests from Garhwal indicated that
biological contamination 1s a concern Samples analysed
after the monsoon showed very high coliform _Ievels As
was expected from a hilly region, the fluoride content
was almost zero, a factor that contributes to dental decay
Adding fluoride to food products is a standard practice
in many countries, but here, alternate procedures have
to be found. Samples from two springs have shown very
low pH (4.14 and 3.68) levels, and correspondingly high
values of total dissolved salts (TDS). This situation needs
to be re-examined before any specific suggestions can
be made (Box 15)

Himalayas: community
management, afforestation, and low-cost
technologies offer solutions

e

The region has sufficient fresh water for drinking and
ag Culture, but there is need for management.

_gm unlgy management of the plped water supply
scheme needs to be supported.

Box 15. Garhwal

’tthnoJlees should be promoted to reduce the
; ~ ~ ecological stress ~on women and promote water
— securnty )
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Chennai: Basin management ,\(_)

Chennaj receiwves rain from the south-west and north-
east monsoous. The former is usually not sufficient to
increase the surface storage; however, it does contribute
to improving the ground water table in the cructal period

=

months. This results in many hardships,
especially for women who have to travel
long distances in search of water Irregular
water supplies also mean that wurigation is
limited (2 ha 1in Danda and 65 ha 1n
Chandrabhaga villages) If water
resources were better managed
by taking account of soil
forest

conservation and

regeneration, the present needs

Forest
degradation
and soil erosion
are the main

reasons why
this region
cannot store
water

after summer The north-east monsoon
manages to fill tn good years) all the surface
storage tanks and recharge ground water
The basin receives 943mm rainfall each year
with 75 per cent dependability The total
basin area is 7282 km® with 1740 km’ in
Andhra Pradesh and the remainder in Tamil
Nadu

Rainfall 1s Chennar's main source of

of the population could be met without
difficulty  Short-term actions such as water
storage tanks and spring protection to
improve the quality of the water can be
mitiated in order to reduce the hurden on

water Water is trapped in reservoirs and used
cautiously so that they are virtually empty before the next
annual rainfall What these surface water storage systems
are not able to supply 1s met from ground water resources.
Of these,
Chembarambakkam 1s used exclusively for agriculture,

The basin has four main reservoirs




Table 5. Chennai: Where does the water go? able 6 ennai Ba Rainfall and variatio
Source Amount (MCM) - Waeren ©
Surface water 784.20 Month Rainfall (mm) Depth (m)
Ground water 1,119.39 January 0.70 3.69
Run-off to sea 274.00 February 18.30 4.33
Unaccounted 4,688.41 March 0.00 4.70
Total 6,866.00 Apnl 0.55 5.02
May 63.90 5.32
while part of the water in Poondi is also used for thus June 54.05 5.30
purpose. Most of the water in Poond: and the entire July 81.00 5.56
capacity of Red Hills and Cholavaram are used for August 130.90 5.68
providing drinking water for Chennai city The combined September 47.70 562
total storage capacity of these reservoirs 1s 272 MCM At October 409.85 5.81
75 per cent dependability (943mm) the total water that November 517.60 3.22
the basin receives from rainfall is about 6,866 MCM (i e Docember 53425 315
7282km’ x 0.943m) Where this water goes is shown 1n r— f

Table 5.

The Chennai basin ;c:r;by four main reservoirs
Only about one-third of the water 1s accounted for
The remaining water 1s lost through either evapo-
transpiration or not available because 1t is widely
dispersed. The only other source of water into the basin

1s the Krishna Water Project’ which, when fully

operational, will bring 1in about 340MCM of water
annually. Another 65MCM could be brought in if the
abandoned Veeranam pipeline project’ is taken up The
copious rains available between October and December
(Table 6) fall in such short, intense spells that storing the
water is difficult.
watertable level.

The rains also cause a rise in the

A household survey was undertaken as part of this
study. 10,000 households were interviewed to understand
the role of the various water sources QQY_—I;IEET urban
household The results are summanzed in Table 7, and
indicate that demand for water does not undergo any
substantial change gv@“yéf. It is the seasonal varation
i'niavnilabﬁlhtﬁy ‘that makes water management a difficult
exercise for the city. If the population 1in the urban
agglomeration of Chennai was to depend on the MMWSSB
it would not have been able to meet its needs.

Total water consumption per person in the city 1s
about 103 htres per capita per day. Together, metrowater

2 This scheme also known as the Telegu Ganga Project was nitiated to bring 340MCM of water to Chennai city from Krishna river
in the neighbouring state of Andhra Pradesh. The project imvolves the diggmng up of canals and the contraction of reservoirs,
channels and pipelines in both Tamid Nadu and Andhra Pradesh Water will be drawn into the Srisailam reservoir in Andhra
Pradesh when the nver is In flood, and comveyed to the Somasila reservolr located in Pennar river through an open channel.
Another reservoir has been constructed in Kundaleru which will be connnected to Somasia by another canal. From Kandaleru
a canal runs to the Poondi reservolr on the Tamul Nadu side. The Krshna water will thus be transported some 600km from the

source to Chennai city.

3 The project envisages brnging water from the Veeranam lake nearly 150 km away through a pipeline. The cost of the Knishna
and Veeranum project is estimated at Rs. 14,000 midon (US$ 400 milion) which will provide water at an estimated delivered
cost of Rs 6 10 for 1000 liters (1987 prices excluding investment costs), compared to the existing cost of Rs. 3 50 An alternative
suggestion 1s purchase water from the Amni-Korteliyar Aquifer near Chennal which has an estunated yield of 400MCM, currently §
used mainly for paddy cultrvaton. The cost of the option is estimated at US$20 mdlion, if a system of water rights is allowed

(World Bank/GOI, 19974)
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Chennai water works

and ground water account for over 98 per cent of the

water used by households. Metrowater provides 45 per_

cent of the total water consumed, and the balance is
from ground water (55 per cent) In the summer months
this proportion changes to 39 per cent and 60 per cent,
respectively Not only is there a high degree of reliance
of households on ground water directly, but metrowater
itself obtains 25 per cent of its
supply from ground water
thorough well fields So the city
relies on fulfilling 65-70 per cent

Over 65% of all
water supply

in Chennai is
from ground
water

of its requirements from ground
water, but heavy reliance has,

been

— however, not
accompanied by adequate efforts to maintaun the resource
base (see Box 16)

The household survey along with a survey of 2,500
non-domestic sector units, provided a good esumation
of existing water demand. These estimates, projected on
the basis of a 25 per cent growth made in the population
over the decade, as well as a 25 per cent industrial growth,
were based on survey data The annual requirement of
water, estimated for an increasing population and for a
growing industry over the next 50 years, is shown in

o Table 8 and compared with other studies The
' ) total water demand 1s 312MCM which is
projected to rise to S60MCM Dby the year 2021.
Total water supply from various studies is
shown 1n Table 9 Theoreucally, therefore,
sufficient water comes into the basin to meet
the growing demand

Consumption of water for agriculture in
the Chennai basin is presently about 85 per
cent and expected to drop to around 60 per

Table 7: Chennai: Water consumption by different
sources during summer and winter

Source Summer Winter g
(% of total) (% of total)
Metrowater pipe supply 32 80 40 40
Metrowater supply by
tanker lorries 570 3.20
Private tanker lorry supply 009 006
Open wells 26.07 2640 i
Borewells 3409 28.47 1
Other sources 125 097 3
Total 100 100 3

Box 6. Environmental impact of ground water

extraction for Chenhai city

nd-zl'amaraipakkam )
ich were put into proJﬁctlon during the 1669 drought _
ﬁ'éve shown a drop of 8-12 metres. Minjur has a deep
ne pf‘ depressTon as a result of water explontatlon '
:I.- eawater has ﬂ::u-.-.-eu inio ‘this_ depress:on as far as 9 km
I ar-J making ground:water more sallne and non-potable
y Syen for domesnc use. §m|larly, the water table in the
=) tharn aquer WhIC has been used for tanker supply
hz.r as many_ as 100 t_ankers each cary_ymg 8, 000 htres of
] er and ”-‘""“,'.H_.'-;.E ic 8 tnps a day, dropggd 4 5- 6H

Wtrﬁdbeieﬁmmgnd 1989, with some. areas
(Ecording intrusion QLsgawater‘ The Bucknngham Canal

ml‘ii

's |ncl|nat|on aldlng salt water
ﬁ"rﬁnto the ground, which 1s |rrever31ble
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cent within the next 50 years. A consequent rise 1n the
domestic sector from 7-22 per cent is expected. For

industry, power, and recreational water users, the rise
will be from 5 to about 15 per cent In absolute terms
there will, therefore, be an increase in demand of about
1,000MCM over the next 50 years



Table 8. Estimates of total water demand for

Chennai 1991-2021 (domestic and non-domestic)

Table 9. Estimates of total water supply for

Chennai (1991-2021) made in different studies

-

made in different studies (MCM) (MCM) : .
Agency 1991 1995-96 | 2001 | 2011 | 2021 Agency 1991 1994 | 2001 | 2011 | 2021 i
Murugappa Chettiar Chennai Municlpal i
Research Centre 312 347 440 560 Development 5
Chennai Municipal Authority 158 514 :
Development Central Ground :
Authority 344 438 549 Water Board 169 374 3
Madras Municipal Ayyadurai S.N. i
Water Supply & (Chennai city) 127 294 294 498 !
Sanitation Board - 4
(MWSSB) study 332 418 | 526
Ayyadurai S.N
(Chennai city) 354 485 565
Institute of Water
Studies (for x
Chennai basin) 315(1994) | 536 L i
— —_ — x4
e
[...

Chennai Basin 1s not lacking in rainfall  Given the size
of the basm and the annual rainfall, 1t 1s seen that the quantity
of water theoretically available 1s more than adequate to
meet the needs of the metropolis, and to support agricultural
activity within the basin

The concentration of rain in a very short period has
made engineers and planners look for easter solutions which
have a longer time frame (e g the Knishna Water Project)
Tackling the problem with alternate technical approaches
whuch are ecologically and environmentally sustainable
means that the net inflow nto the basin via rainfall will be
more than adequate to meet the needs of the city and
agriculture combined

Box 17. Chennai city: sustainable and ecologically
sensitive solutions call for an examination of

variuus alternatives
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C!zezmgi. Renovatz'on of temple tanks oﬂ"er a low cost option
for Improving water supply

Plans to increase water supply must seriously consider WAVTUJ“"
ways, means and opportunities for storing rain water in the
most convenient way This is the challenge of solving the _tbs=- T—..,-,
fresh water problem of the city (Box 17). Some of the L . -v‘
options are renovation of the temple tanks, cleaning of ~=: =44
waterways, adoption of low-cost, rain water harvesungand = -
storage system, and water treatment systems for ground
water at the domestic level The costs tnvolved would be -
comparable with alternative short-term practices now
underway Such efforts would also force development to
look at problems of sewage and waste disposal 1n a
environmentally-friendly way. Pollution levels would have
to remain low since they would otherwise render water
from the aquifers unsafe for consumption This would have
an additional impact in terms of cleaner waterways and,
possibly, better health (lower incidence of mosquitoes) due
to the removal of stagnant waterbodes.
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3.2 WATER, WOMEN’S STRESS AND MIGRATION

The effort that women and girls have to make to fetch
water for household consumption has been one of the
underlying social ills of Indian life Water scarcity has a
significant impact on the health of women and girls. Despite
the high levels of official coverage, women still carry the
burden of bringing water into the home. This burden is
compounded by stress as a result of ecological degradation,
and migration of men to cities in search of work, partly
because of agricultural activities being affected owing to
water shortages

Water burden of women and girls in Gurrabbadu:

On an average, a woman has to make ten rounds to the
borewell to fetch 150 litres of water (for a family of four)
This 1s equivalent to a 5 km walk and takes at least 2 hours,
excluding any waiting time at the handpump During the

critical period, normally in

Children,
particularly
girls, continue
to carry Dy far

summer, some people have to
obtam water from irrigation wells,
often paying a price both in kind
sl There are 15
ha‘na@r_nps in the watershed —
9 public (of which only 5 are
workmg at any given time), and

and cash
the greatest
burden of

fetching water

6 privately owned.

Physical momtoring of all the handpumps on 14 August
1995 and 13 January 1996 indicated that the quantity of
water drawn 1s 50,985 litres and 41,940 litres respectively.
This works out to 26 and 32 litres per capita  Further,
monutoring of the handpumps indicated that some of them
are overused for more than 15 hours a day when they
provide about 20,000 litres In a season, only two or three
borewells are effectively supplying more than 80 per cent
of the fresh water needs — the remaining are either low
yield or under repair

Women and girls are estimated to carry on an average
150 litres of water per day in the summer
months Together, an adult woman and a girl
in the same family may carry as much as 375
litres of water per day. Women and guls in the
same household 1n the upper income groups
in the study area carry as much as 50 peric_ent
more water — around 562 liters per day —
because they have more cattle and a larger
family size. A 15 litre water container is used
to carry water, and at that rate an average
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lemale makes 25 rounds per day between the handpump
and home. Table 10 indicates the amount of water carried
by men, women and chddren Among children, 1t 1s mostly

the girls who carry the burden of fetching water

This effort is further compounded by the non-
functioning of handpumps and the waiting time at the
pumps. Of the total of 9 public handpumps in the study
area, not more than 5 were found to be functional at any
given point of time, with differing yields across seasons
and depending on their proximity to the irrigation
borewells. In the crisis months from 1993 to June 1995,
it was noted that males carried water from long distances
on bicycles. About 11 per cent of the drinking water by the
end of the crisis period came from privately owned pumps,
half of which were energized 1t is felt that this trend of
energizing the drinking water borewells will steadily increase
as public borewells are percerved more as the poor man’s
alternative,

There 1s an economic opportunity cost also to women
in fetching water from handpumps, 1n addition to the health
cost The handpump technology was introduced when rural

wages were significantly lower

than at present. Therefore, the
time women have to spend at
handpumps is now more
valuable than before because
1t 15 at the cost of other wage
earning opportunities In areas
where there is greater water
use the labour rate is higher
because of the greater
opportunity for employment.
As a result, the cost of

The opportunity
cost for women
fetching water is
Rs. 6 perday. At
this rate, water

costs Rs. 40 per

cu.m — far
higher than the
cost of water
provided in cities




Table 10: Gender-wise pattern of the water burden in the Gurrabbadu watershed .

Category Population Per day water withdrawn Annual total Per capita water withdrawn
(litres) (litres) (litres) 1
Monsoon | Winter | Summer Monsoon Winter | Summer
Male adults 428 13,860 5,550 11,580 3,718,800 32 13 27
Female adults 420 15,765 | 16,365( 31,455 7,630,200 38 39 75
Male children 379 8,610 7,275 9,795 3,081,600 23 19 26
Female children 365 15,345 | 12,165 | 23,130| 6,076,800 42 33 63 g
Total 1592 53,580 | 41,355 | 75,975| 20,509,200 34 26 48 §
— e = e - SN |

women’s time lost in fetching water is higher Women spend
more than 3 hours to fetch the required minimal 150 litres.
Even at the rate of Rs 2 per hour of a woman'’s work, the
opportunity cost of fetching 150 litres of water is Rs G per
day. At this rate, the cost of water is equivalent to Rs. 40
per cubic metre — ten times higher than water provided
mside a house n Delli

In the Rayalseema study, 25 families out of 60 living in
Palakuntla village migrate on a seasonal basis to adjacent
districts, usually from January to June, moving to an are:
where sugarcane 1s grown under urigation Per capita carning
in one season could be around Rs. 1,000, a considerable
amount constdering that annual per capita earnings n this
region are about Rs. 2,400 People here say: “We are clearly
better off now, we are able to eat throughout the year.” A
second, but less significant form of migration relates to

Box 18 Fresh water confhct in Rayalseema
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ewel] g at the. edge of his G one acre plot. Iltwasa | success
i_. was happy that he couid mgate an acre ¢ of Fpaddy
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‘ter"borewell fitted wnth a submgw&ble .Eump |ust
ree metres%m Dasarath s borewell, In §P'te of the

y was Iost as a result.
ath has four brathers who erlcoura.ged th to
r 16. gmm diameter borewell at the same spot
ollectively borrowed the money f for the second
. _The drilling process aff'ected Tnupals well so
hat the casing of the borewell fell out and the
ible | pump was stuck inside. Immedlateyy,
al accused the brot_hersiqirglnmg his borewell and
 case to the he village élders. s
E i has now demanded” that he be allowed to
mreweﬂ aﬁg W|th Dasarath The
v nab e to resolve the case :

li - o i - & .

&l v -

pastoral movements of shepherds to other areas in search
of water and fodder.

The per capita consumption of water in the Gurrabbadu
watershed, including irrigation, varies among social classes
I all fresh water use 1s constdered, including wrefgation, then
per capita consumption 1s four umes higher among the
households with over 10 acies of land compared to those
owning only 5 acres.

While no differences were noted 1n terms of access to
drml\mg water by different castes, water conflicts are not
uncommon and generally difficult to resolve even at the
community level because of the nature of ‘water rights’
conferred on landowners (Box 18).

The per capita daily human consumption in the
Gurrabbadu watershed was 44 lities during summer, 27
litres in winter and 36 litres duning the rainy season The
propottion of fresh water use by sheep, cattle and humans
in the watershed 1s 11 per cent, 17 per cent and 72 per
cent, respectively. There was, however, little difference
in the consumption rates of the different communities of
Madliga, Boya, Golla, the nich farmers, and the landless — all
of whom seem to suffer equally low levels of consumption
During the two days of the study in August and January,
per capita consumption was noted as 22 litres and 17 litres,
respectively, with the latter lower because of the bathing
pattern and the migrauon of sheep and people.

Eco-stress in Danda 3 }_\ )
In the Garhwal hills, women are engaged 1n a variety of
agricultural activities such as fertiizing the fields, ploughing,
sowing, weeding, harvesting and threshing Women typically
spend ecight hours a day in the fields apart from the time
spent in collecting water

In the Danda area, the water authority provides water
through a rural water supply scheme Although there are

four storage tanks and 15 standposts, the water supply is
highly irregular and unpredictable. On an average, the
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standposts function for just nine days a year; in May 1996,
at the height of summer, they only provided water on one
day. As a result, the Danda women are highly dependent
on spring water. ’

Water stress contributes to many hardships for women
in this region. Because of the low availability of water,
vegetation growth is low, which means that there 1s less
green fodder This in turm lowers the production of both
gobarcowdung) and milk. Since gobaris used as manure,
less quantities produced ultmately result in low agricultural
yields. There 1s, therefore, a vicious circle of water and
ecological degradation impacting on the health of women,
termed eco-stress (Box 19).

On an average, women spend 15, 2, and 3 5 hours
collecting water each day n the post-monsoon, winter and
summer months, respectively Collection of fodder and fuel
18 also time and energy demanding It was estimated that
women spend 3-4 hours daily collecting fodder, and 5-6
hours collecting fuel at different times of the year. In total,
working in the fields, collecting water, fuel and fodder takes
from 10-13 5 hours of the women’s time each day A typical
work schedule of the women in Danda 1s shown in Figure 2

Figure 2
Woman'’s Typical Work Schedule
Danda Area - Garhwal Himalayas

21 00-22.00 hrs
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Box 19. Saraswati Devi: a story of eco-stress in

i V\réshborn arldaproygbt up |n Danda .
ied af ge of 11, her husband used fo eam a i
by hlakmg pllgnms in a doTa (wooden camagéf:ﬁo -
th and Kedarnath,.. Upfortunafely. her husband

after their marriage and Saraswati did not rﬁE{
but retumed to Danda and took responmblllty%r
jer tWo younger brothers’ Her brothers have mlgrateﬁ
e cities._She is left with one a;:re o}: agncultural Iand,

=X co+pna Rs. 120 as aWIdow pensron .

.77» sl
i

havrr_lg tea, she feeds the cattle. Thén she goes ;
pring to collect water travelhng almost 300 metres,

ks almost 600 metres to reach the Fel¢ where §ge
e_ns hours e com af::k and cooT(s s and eats _

By comparison, women in Chandrabhaga have
functioning standposts and good forest cover, which caters
to therr requirements of fuel and fodder

In the Garhwal area, upper-castes nugrate to towns for
settlement purposes People of the lower castes renain in
the vﬁzges Migration in the Chandrabhaga and Danda villages
was found to range from 26 to 50 per cent of the total

population. Migration entails 2 high cost to the community,
particularly to women. Differences prevail between the two
villages 1n this study area In Danda, which suffers greater
water scarcity than Chandrabhaga, of the total populaton
of 983,148 people are seasonal migrants, while 289 are
permanent nugrants In other words, almost 50 per cent of
the population migrates to outside towns. In the case of
Chandrabhaga, around 26 per cent (342 people of a
population of 1,320) migrates to other areas Male mugration,
particularly seasonal, is higher than female migration. A
comparison of the two areas showed that mmugration is higher

in the willage with greater water =
The ‘water
Poor’ e more
likedy to

scarcity, although they are both
in the same eco-region. Male
migration has a significant impact
on women who are left behind

Mgrate o
Citics

not only to fetch water from far
distances in mountainous areas,

; ¢ W w
nrt‘f .'md' fodﬂ'er collection pur an arcfd'f.t.r‘una! bun':&'n on
winmen in the region

but also to ensure that there is adequate food, fodder and
fuel for the family

3.3 ENVIRONMENT AND ECO-SYSTEM SUSTAINABILITY
Protecting the environment and enhancing water
resources in Rayalseema
In the 1900s the forested areas of Rayalseema supported a
wide range of wildlife, including elephants, but the area 1s
now devoid of major vegetation, remaining ground cover
being mainly scrub. Much of the forest was cut for timber:
by the mid-1960s, cartloads of timber were being
transported to neighbouning towns to meet growing
demands. Local farmers participating in the present study
noted that deforestation was associated with two major
changes in livelihood pattern and resource use: -

e the replacement of cattle by sheep, as a result of which
more grazing land was ngaded;

e achange in cropping patterns from equal areas under
korra (foxtail millet), sorghum, ragi (finger millet) and
horsegram, to groundnut (about half of the sown area)
and castor instead of pulses (Groundnut depends heavily
on ground water for irrigation. In the 1980s, the rapid
increase in the price of groundnut — Rs 40 in 1974-
1975 to Rs. 300 mn 1990, and currently Rs.600 for a
40kg bag — encouraged many farmers to increase the
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A water storage structure In Danda area
area of cultivated land)
Since the 1980s, several inutiatives have been taken by

the government and NGOs to improve the local water
situation The Prime Minister’s Office has put together a
package of programmes to combat and artest desertification
i the region. NGOs are working with the government 1n
the implementation of watershed programmes. These efforts
have led to a wider acceptance of the need to increase
ground water recharge, development of water harvesung

structures, and watershed

The problem

is not lack of

water but the
‘right’ kind

management nstitutions with
people’s participation

How much water for an eco-

region?

A central question 1s how much

of water
resource

management water is enough for an eco-region

y or urban siuation? Each of the
case studies illustrates that there 1s sufficient water that comes

mto the study areas at various times during the year, but
~ because of competing uses and limited storage possibiliues
(on the surface or ground), water scarcity (quantity and
quality) 1s affected at periods during the year. The problem
1s not lack of water but inadequate water
resource management and the pcg'erselrﬁ:ket
signals and mcentive mechanisms that are
s provided to farmers and communities. The
mmpact 1s on the environment and ecosystem
since the more water that 15 supplied without
environmental protection results i more water
downstream which 1s unfit for the ecosystem
as well as human use

The Chennat situation not only shows that
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1tis possible to address, or at the very least, consider alternate
approaches to the water scarcity problem, but also from an
environmentul perspective consider the implications of not
adopting ecologically sustunable patterns of water utilization
(See Box 20) )

3.4 Water QuaLty AND POLLUTION

Significant problems pertaining to high levels of fluoride
have been noted in some of the study areas (Gujarat and
Rayalseema). Other quality related 1ssues included biological
contamination (Garhwal In Pathoda, while fluoride levels
were well withun the requured limuts, the water was found to
contain more dissolved solids, particularly chlorides and
calerum carhonate  High concentrations of chlorides and
sodium were found in irrigation borewells In addition, water
drawn from greater depths contamed higher total dissolved
salts and the overall quality was low In such situations, 1t 15
necessary to 1dentfy wells with good water quality and
protect them for drinking water purposes  Pollution from
the encroachment of industry into agricultural areas
(Sanaswadyi) is another issue to be addressed by policies
and programmes.

3.5 TrapITIONAL AND LOow-Cost OPTIONS
Despite the many differing challenges, the case studies have
highlighted many opportunities to initiate measures to
increase water availability, as well as maintenance and
rehabilitation of the local ecology. Traditional water
harvesting techruques offer some of the most practical
opporttunities, but in practice they also pose some problems
In the past 40 years, many such systems have fallen into
disrepair, and their services may no longer be able to meet
current demands  And because they are often not close to
the home they may not be used But they can be impottant
for recharging the ground water and as storage in criical
pertods.

Ground water can be recharged through the adoption
of simple low-cost techniques (Rayalseema). Exusting
tradittonal water harvesting g

Traditional water

structures also provide
opportunities for rechaiging
the ground water (Narsipur
and Chennai). But such
recharge alone 1s not
capdble of rﬁeetlngitile
trends of increasing ground
watetr withdrawals, and

FEIT

harvesting
techniques offer
some of the most

practical
opportunities but
have limitations
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Jugdeep Rajput

e
approach in Chennal Ts to explore varlous alternatlves
P e =

1creas t’fﬁamount of water avallable ona per cgplta
asis.. Cons erthe foltow,lng .

g& .,e)gper'lences water scafrcity at certamn trmes this amount
Tz vaater IS adequate |n other penods lf thls amount of

JTtO“tEg_any significant |mpact on heatth and hygrene If
=3 =z.this_norm | is avarlable in the urba,[lLareas then the
m‘ﬁggg_‘gnﬂy avallable 8 billion fltres should be sufficient for
imes more people than are currently I|V|ng in these

5 Gities. 4
f%%MS Mid at 190 Ipcd "would be enough fc;r 12
llion people (4 million more, than the current
pobulatlon) ‘Similarly, Jaipur C|ty is consuming 155 lpcd
anpur is at the tORWlth 307 Ipcd — comparable to

ground water legislation and regulation implemented with
the commurnuties will be needed for controlled use of ground
water and environmental protection  Afforestation provides
good opportuntties for storing water above the surface and
underground (Rayalseema and Garhwal). In Garhwal, there
1s a possibility of improving the water storage system to
increase per capita avaidability at a relatively low cost through
the protection of springs, prevention of faecal pollution and
afforestation
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a suﬁ' crent water 15 currently comlhg into the urban areas _
but lt is not necessanly reaching the peoEIe due to water _
losses and some people consume a lot whlle others .
have to, do wrth
_the mlmmum
a_ there is a| Ia‘ck;ofu -
w ate
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measures,
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_water pricing
and_fuIL cost-_ _ _
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supply for cmes oannot be ensyred with ecosystem
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To meet the growing demand for water in Chennar by
the year 2020, expensive technological solutions are being
considered, but they still do not guarantee adequate water
supply for the city. Almost four times the projected demand

for Chennai and six times more than the expected capacity

of the Krishna diversion project could be met through -
improvements in the surface canals, recharge of the ground
water through temple tanks and existing borewells, de-
sedimenting the rivers and deepening them suitably, and
preventing run-off to the sea.

Traditional water harvesting techniques and recharge
options also face Iimitations arising from the topography,
hydro-geology and available land  With a high percentage
land under ==

There is not
enough Iand, or
the topography

====—

of village
cultivation, the scope for
traditional or Tow-cost
solutions is limited 1n cases
such as Lohom where 84 per
cent of the area is taken up
by agriculture and grazing,
and
topography is not suitable for

does not permit

traditional Iow-
cost solutions in
some cases

the remaining
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systems conld ensure

Reuse of tra d[)ﬁalu}vterisome
ground water recharge

water storage techmques or 1echarge systems In Sanaswacls,
agriculture and industry also occupy 84 per cent of the land
area, and given the topography, bunds are not suitable
though the area 1s prone to flooding 1n the monsoon season
Similarly, traditional low-cost options are limited in the cuase
of Adgaon and even Narsipur. It must also be questioned
whether additional storage facilities and 1echarge alone can
be solutions, because in the absence of arresting the demands

downstream.  Pollution of

ground water from non-pont

sources, such as agricultural
fertilizers and pesticides and
from industrial and municipal
effluents, represents another
dimension of the public and
private conflicts over fresh
water.

P

Pt et

Ensuring the
fundamental right
fo water is

difficulr to

achieve under
existing
legislation and
implementation
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Some regions which do approaches
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water problem can nevertheless impact on others because

not as yet have a dunking

of their location (Kubda) In other cases, the production of
certain crops such as sugarcane impact on the water
avadability for adjoining villages (Adgaon) In such nstances,
community-based actions alone will not be sufficient, and
legislative and regulatory measures with economuc mncentives
and controls will be needed to ensure adequate water for
drinking purposes But equally, legislation and regulations
alone are not the answer

There 15 an increasing need for wand
between communities and between communities and the
government (n order to ensure a ‘fair’ and equitable sharing

for other competing uses, this may simply
result in, for instance, increased cash
cropping. More water may stmply mean more
cash cropping, not necessarily household
Water security

The challenge, therefore, 1s not only o
explore traditional low-cost options, but to
determine with the community what 18 an

Further work is
needed on how
commurnty - .

based initiatives
should be
designed

of water resources among its competing uses
and protection of the environment Building
such partnerships requires a close
understanding of the social dynamucs in the
communities. Encouragingly, some local
mtiatives and partnerships exast for sharing
} water resources for 1rrigation (Pathoda), for

drinking water supply (Narsipur); and for

ecologically sustainable level of ground water extraction in
a given local situation, and work with the people to design
and implement regulations to conform to these standards

3.6 PuBLIC-PRIVATE CONFLICTS AND PARTNERSHIPS

Under the existing system of ‘water nights’ in India, 1t is
difficult to give primacy to and fulfill the basic
right to drinking water  Difficulties arise
because of conflicts which develop between
public and private mterests, An aquifer which
1 shared by many households and villages is
seen as a common resource pool for the benefit
of everyone, mz)ugll 1f the rate of extraction
18 greater than the rate of recharge, one
consumer can dramatically reduce the
availability of water reaching others further

arresting the decline of the forests (Rayalseema)

More work is needed in the area of public-private
partnerships m order to learn from experiences and to
promote sustainable community-based approaches for
managing fiesh water resources Thus should include, inter
alia, the possibility of supporting contracts between Gram
Panchayats for determining the quantity of water to be
extracted for various purposes, and actions to manage fresh
water resources In rural areas, as well as improved cost
recovery in urban water supply based on the criteria of
adequate quantity, quality and reliability of water supply
services within alternate financing mecharusms such as crecht
(Nigam 1996) In the absence of implementable legislation,
community-based approaches need to be explored wluch
create awareness and devolve authority and responsibulity
at that level.
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3.7 EqQuIty
Equity in the access and use of fresh water resources has a
number of mportant dimensions. competing uses between
agriculture, industry and household demand, which gives
rise to the concept of ‘fair sharing’, economic relationships
across different income groups, as in the case of rich and
poor farmers, and social conditions across different castes or
groups

Ground water 1s a common pool resource but with
undefined and unconfined common pool aquifers. It is the
primary and preferred source for irrigation because of its
proxuuty to the crops, and provides a more efficient system
for irrigation, but it also requures less capital investment by
the government, and lower seepage and evaporation.

Under the current system of ‘water rights’ for ground
water 1t 1s difficult to ensure that equity considerations will
prevail in access to water for irngation, industry and human
consumption, and by ncome groups and the landless. Qur
analysis suggests that it is not possible to determine what
constitutes a fair share’ for domestic, industry and agriculture
purposes without at the same time making value judgments
and designing effective legislation and government
— w _interventions to enforce the
equity concept. Market
based allocation mechanisms
already exust (see Box 21).

‘Fair share’ for
different uses can
be ensured by
designing
effective

But if decisions are left to the
market, without ‘1dequate

regulatory
measures and by
government
intervention

not only take the lion’s share

threaten the 2 per cent

A

regulatory safeguards, then ,
agnculture and industry will

of the resource base, but also

requirement for drinking water

Collective action at the community level (user based
allocation system), such as for drinking water supply in
Narsipur with the village constructing common systems, along
with the practice of water vending for agriculture (market
based allocation system), offer aliernatives, but in themselves
do not guarantee protection of dnnking water If water for
domestic purposes and ecosystem sustainability can be
protected, then the market allocation system may efficiently
allocate water resources within and between agriculture and
industry, having ensured primacy for dninking water

Social equity 1in terms of access to water supply by
different socio-economic and caste groups and its
imphcations for fresh water management was not
addressed specifically 1in the studies. This will be an
important consideration in community and government
based initiatives for watershed management Some msights
are provided by the studies, but this 1s an area where further
work will be needed, particularly in pursuing communuty
and user-based allocation systems. .

A combination of the public, private and market based
allocation systems exist at the micro-level in India, but
community based management, and involving the
communities in the design of legislation and regulations
mplemented with their involvement, are necessary to
ensure primacy for the avadability of adequate quantities
of water for drnking and houschold purposes at an
affordable cost in the right place at the nght time for basic
needs with ecosystem sustainabiity.

3.8 LEGISLATION

The government is acting on the legislative front with the
proposed Model Bill on ground water Two - Two deficiencies have
been identified n this bill (World Bank/GOI 1997b). By
tdl\mg a hlghly technical approach and by not mvolvmg
communities in the m management of the resource, 1t fails to
address a key problem- how will regulatlons be enforced

g1ve9_£1c:_lgggrfurﬁber oﬂir-fvatelﬁwr?ed wells, and the
lack of political will to enforce them? In adaitlgﬁﬁlle
proposed bill also focuses mainly on extraction of water
resources and not on waterlogging, water quality, water
pollution, allocation, and environmental considerations. The
present analysis suggests that the bill also fails to tackle the
broader issues of management of fresh water resources,
such as recharge and regeneration, controlling the types of
Crops grown in water scarce regions, and environmental
degradation
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Box 21.
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Ujarat, the GWRDC owns 2 728 |mga}To“n tubewells of
3 h 248 are managed by farmer ¢ co-operatives Each co-
;'Dperanve deposit security pays advance electricity charges
‘atoken Rs 11 per annum to GWRDC. In return,
eratives provide water to all farmers falling within the
,r,,.a_ch of the well, as identifi ed b¥ GWRDC Therx“are not

ed to alter Lubewell lnstgllaugns I-LQ,vyLeve[L problems
exist relating to the pnnélples and legal frameviéik that
W Hovarns co-operatives. Co-opera?v’e_Taw Tequires that each _
i fﬁff’hber has one vote regardiess of lnvestment agd stake.
4 As a result the'c'c; opera?wes suffer from cap! capltal shortages
cep_”nd on a trustworthy leader, _ Tubewell co-
ives § seldom get reglstered wﬁiout external |nmat1ves
Iarge subsidies, They oiten tend fo _dﬁrltegrate in the

“of competltlon from prlvate sellers .
S R e e
eweII 'gmnpames -

ave been created in response to the hlgh cost of extractmg
1 rom great depths partlcularly in Mehsana district
L‘fosTwater is bewy &1 acfad from depths of 200-
fres. A tubewgll cpnig Rx_ ) millicn 15 belgnd the
of an indwidual partlcularly because of the high
stor.of not striking high yleldlng aquers Tubewell
ies of 5- 150 farmers have been formed to share
h capital costs, risks and rewards’of deep ground
Wator e ractlon Mem‘Bers d|v1de water s@fares proﬁts and

hie nan e costs ln j,he same proportion as their shares
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well without _the,_ I

- drinking water a and_

Market based approaches to water-allocation in Gu;arat
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.contribytions.
Those companles

which have come up
through grassroots
action perform very

need for external
sup_Eort However

N -
vthe system "does ot i ' 4

,guarangg_ei
pratection

the egolog y OI cgmuuuug Well at Sanaswadi .
village ;
.. Sharing of risks

% has, evolyed in the waer markets In Banaskantha dlstnct
Gujarat, tugh risk jeera cultivation has given rise to risk-
sharing arrangements  Jeera crops fetch high pnces in a
good season, which ocgurs gnee in three years. The risk
involved in its cultivation, however, 1s very high and farmers
stand lolose R 3_,10,9(),-4 000 per acre, In addition to fertilizer
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) and labour costs. As a result, farmers do not buy water ata .

flat  rate for jeera fmgation. Instead, water transactions are

-

. related to share-gropping _Tubewell owners claim one-third _
, of the crop in retum for irrigation_supplies, but do not incur _

,any ¢ other costs. The farmer is, thergfore, able to diversify _
hlsgks for a Iow&r rewar
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The key elements that should be included in ground water

legislation as suggested by the studies are. B

e Identification of areas at the mucro level where control

and/or regulation of the extraction of ground water is
deemed necessary on the busis of standards and other
underlying reasons;

e Control of water extraction with community

mvolvement,

e Requirements for compulsory recharge and

regenerauon,

e  Prohubiting the production of certain crops
in areas deemed necessary;

L] Measures to prevent waterlogging and
pollution;

e Implementing legislation and regulations
through community awareness,
involvement and management

Further, the micro level studies also suggest
that broad classifications of notified areas for
controls/regulations, even at the Taluka level,

may penalize villages which, with resource management,
may have the potential for sustainable rates of utilization of
water. Local-level analysis should be conducted to understand
the dynamucs of the water situation before water scarce
regions are 1dentified for controls and/or regulations

Controlling extraction in identified areas through
legislation and regulation in spite of the difficulty in
implementation 1n the Indian context should not be the
only response. Awareness must be created in communities
of the fresh water situation, and they should be empowered
with authority and responsibilities to enforce regulations and
agreements themselves

Many of the features of the present proposals were
present in the national water policy, including primacy for
drinking water, but have not been implementable  Additional
actions indicated above but designed, developed and
implemented by the communities will be necessary in order
to address the wider challenges of water resource
management, including that of earning a livelthood from
agriculture in water scarce regions.



Chapter 4

WHERE Do WE Go From HERE?
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These case studies are an mitial multi-chsciplinary approach
to understand the dynamucs of the ‘water environment’ at
the smallest level of habitation — households and
communities Through 2 col'npnrative assessment, they
highlight what can be done at different levels f action —
local, state, national and international —and what needs to
be done jontly in order to address the problem This chapter
synthesizes the observations and insights and provides policy
and programme mmplications

4.1 SYNTHESIS OF OBSERVATIONS AND INSIGHTS

It is theoretically possible to meet a significant increase in
demand 1f water can he transported from far away either
through inter-basin transfers, piped system, tanker or bottled
water for drinking The technological constraints are
essentially related to affordability and ecological
sustamablhty4 But the government does not have the
resources, and many of the poor cannot afford to engage
in expensive technological solutions which may, in any
event, not be appropriate and environmentally sustainable

Similafly, suggestions have been made to curtail individual

ver ground water through Constitutional reform,
whereby individuals do not have the right to any water
from underground aquifers without the permission of the
community (see Box 3) There 1s much to be said 1n favour
of such approaches. But policies and programmes must
focus not only on what 1s technologically and legislatively
possible in theory, but what is feasible in practice in both
the short and long run 1 the context of India, because 70
per cent of India’s rural population lives in poverty and the
problems are immediate
The studies have provided observations at the micro
level on the fresh water situation. supply, demand and use
over time, the linkages with the environment, indications
of how the present water scarcity situation was reached,
and what are the constraints and possibilities for managing
4 Forexample, it 1s estimated that changing from a rather sumple
handpump scheme or a muni/small piped water supply scheme
at the village level to 2 more complex technology alternative
will result in a 1000 or 1500 per cent increase in both the
capital investment and recurring costs with sertous

implications for its technological and institutional
sustainability (World Bank,’ GOI 1997D)

)
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fresh water resoutces. The msights and recommendations
1in each case study area and the ltmitations point to a set of
policy and programmatic actions Box 22 summarizes some
of the insights that have been provided by these studies

The case studies have explored several dimensions of
the emerging fresh water crisis and its implications 1n the
short and long run  The ‘water wars' referred to in global
discusstons are not yet prevalent between countries, but
‘water conflicts’ already exist in communities between
neighbours, villages and states Many of the ‘water poor’
and landless are helpless to resolve such conflicts, and even
at the community level there are limitations on what can be !
done, In designing policy and programme options several f
factors need to be considered, some of which may be
contrary to what 15 generally accepted

First, domestic water use at the village level and 1n
some of the urban areas is not excessive 1n relation to the
needs of people Rural commumnities also need water for
agricultural production  Both water security and food security
are important. o o

Second, cultivated land (not irnigated) 1s extremely low
ranging from 0.01 to 0.55 hectares in all the study villages
(Table 11). Ths is low by most standards and there 1s,
therefore, linuted possibulity of reducing this further in terms
of ensuring food security and social stability Density of

population is also high, for example, in the Garhwal area



Box 22. Summaryr ofmslghts on the fresh water mtuatlon from local-lavel studies
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Third, in some of the villages there is limited land

available for initiating water conservation and low-cost
technological optlc\)’rrs—such as rain water
harvesting. Cultivable waste which is often
looked at to provide land for new water
harvesting structures such as percolation tanks
V 1s extremely limited At the same time, it 1s
difficult to propose any measures to reduce
cultivable or irnigation land. Although water is a
priornty, Comrnumty -based options must take
account of \land scarcity along with water
scarcity. —
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~--&—=The Chennai basin recelves enough rainfall to meet the
présent and anticipated future needs. A primary

¢ ~-* ==thallenge is to develop water harvesting, storage and _

- - fecharge systems that can take advantage of the natural
-+ —~ =and environmentally sustainable approaches.

«—In some eco-regions, water qualty fluctuates
-+ -v=glgnificantly between wells in the same village. -
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= ..are safe for drinking water and protecting them will _
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agricultural areas brings with 1t not only urbanization but
also water pollution The water problems of urban areas are
being transported to agricultural areas — now these villages
experience competition for domestic water supply not only
d;sr? Industnal pollution brings

out adequate regulatory

from agriculture but also
with it added problems
safeguards.

Fifth, while a number of emunent earlier studies have
recommended the removal of subsidies for electricity and
multi-part pricing as one mechanism for controling ground
water extraction, in practice this carries ¥ Wl[l_l 1t significant
equity jmplications for the small farmer, apm

e Y e e
+ difficulties of enforcement and substitution for other forms

of energy.
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Sixth, water 'markew},lready exist in some of the study
villages, although 1n $ome cases people have preferred to

scarce regions. Regeneration of ground water resources,
therefore, calls for some form of official or seif—?é—g_u_lal\oq
by the community. The latter may be more practical in the
Indian setting.

enter into a partnership for shaning water resources during
different periods of the year. However, this has not

—

prevented extraction of water for cash cropping in- water
R —

Table 11. Utilization of land in the case study villages for agriculture and other purposes

Name of the Total area | Populatlon | Area under | Per capita |Uncultivable | Forest Area Remarks

village/watershed (hectares)' (pop. | cultivation cultivable (waste) (including

density per| (irrigated area, area* | degraded),
sq km) | (hectares) (hectares) | (hectares)| (hectares)

Gurrabbadu 1831 1603 (88) 881 (33) 0.55 396 587 *Includes barren rock
(19), fallows(18),
tanks (50), village
settlements (13)

Narsipur 487 2457 (505) 400 0.16 87 --- includes pond (4 6),
village (7 7), village
boundanes (11 3)

Pathoda 483 394 (193) 375 0.4 108 -—-

Kubda 452 510 (113) 123 0.24 329° includes 250 ha of
non-cultivable area

Danda area 248 982 (396) 139 (20) 0.14 101 8 forest area i1s actually

(5 villages) plantation

Chandrabhaga area 388 2148 (554) 190(66) 0.01 188 10 village forest

Adgaon 418 870 (208) 381 043 37 ---

Sos-Jogwada 1004 1810 (180) 949 0.52 55 ---

Sansawadi 1707 4407 (258) 585 0.13 166 153 803 ha have been
taken over by industry

Lohom 399 991 (248) 298 0.3 89 12

Notes.

1.

2

3

Figures are rounded so the totals may shghtly vary

Area under cultivation includes area under nrigation which has not
been mentioned in every case

Population density, number of persons per sq km 1s on total geographic
area

The observations synthesized above suggest that the

policy and programme options must take account of the

electricity pricing, water markets, creating legal
frameworks, and re-orienting government organizations
(World Bank/ GOI 1997a) should also take account of
the local/micro-level realities in developing options

e Under the current system of ‘water rights’ it 1s difficult

to implement the stated aim of the government’s

following realies- national water policy that drinking water needs of
e Water ccﬁc}s already exist at the mucro level which humans and animals should have prionty on the available
cannot be resolved by traditional approaches. resources. In the Indian context, a dramatic change is
e Community based management and traditional water needed to effectively implement this policy and
harvesting approaches have potential for domestic water ground water legislation and regulations But these can
supply and sustainable water resource management, only be complementary to community actions to ensure
but there are also serious limitations because of the adequate quantities of water supply for domestic use
constraints imposed by the physical environment, and ecosystem sustainabdity. In the absence of such a
pressure on land for ensuring food security for the comprehensive approach, it 1s difficult to determine a
villages, the nature of ‘water rights’, the degree of ‘fair share’ in the allocation of the country’s freshwater
control by the community of its ‘water environment’, resources among its conjunctive uses.
and difficulties in enforcing legislation and regulations. The mucro-level studies suggest that broad macro-
e Existing policies and recommendations such as  solutions to local situations have considerable limitations.

B0
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A composite set of actions 1s necessary in response to specific
mucro-level analysts.

4.2 Pouicy AND PROGRAMME IMPLICATIONS
Our analysis suggests that alternate water allocation
mechanisms will be complex in the context of what can be
implemented in India, given the political will and the nature
of water rights that have already been confeired to
landowners A set of policies and actions are neuded at
each level as Conceptu;ﬁz_eﬁ Flgur_gl

The 1ssues and levels at which actions need to be
implemented can be related to the conceptual [ramework
inFigure 1 In each case, the ssue of ‘water rights’ conferred
on individuals and households impacts on the community
level which can only be addressed at the national level (O
1) if community-based approaches are unable to resolve
public/private conflicts, The figure (O2) represents the water
sttuation in Narsipur, Pathoda, Lohom, Dandu, Chandrabhaga
and Gurrabbadu — villages where significant actions can be
O3 represents the
situation in Sanaswadi, Adgaon and Kubda where action

undertaken at the community level;

needs to be taken both at the communtty and the distnct
levels with industry i the case of Sanaswadi,
villages 1n the case of Adgaon, and Mehsana district in the

adjoining

case of Kubda where water use affects those depending on
the same aquifer further down, O4 and O5 represents the
situation in Chennai where water 1s being transported within
and across state boundaries although there are clearly a
number of actions that it can take witlun its own basin; O6
covers sttuations such as the sharing of the Ganges water
with Bangladesh (riparian rights) which is not covered in
thus study

Macro-level analyses and recommendations can often
nuss the options that are avaiable at the local level. Equally,
however, for some water scarce regions, legislative chunges
and regulations will be needed Each of the case studies
provide specific actions that need to be taken in their
respective ecological regions (Annexure 1).
Based on the studies, this section provides
policy and programme recommendations at
# various levels of action.

The underlying strategy 1n the proposed
recommendations is to Qecentruli
management and regulation of water- résources

the

to the communtties through institutions such
as the Panchayat Raj, but to also provide them

with the authornity, responsibility and financial !

I

support to manage the water environment and implement
leguslation for the protection of ground water resources to

\ ensure primacy for domestic water supply

o ——

In the following recommendations, synthesized from
the case studies and pitched primarily at the state and national
levels, the villages or eco-regions from whose experiences
they are denived are indicated in each case

Community awareness and management of fresh
wqiex;;gs_purces

The@f communities of their fresh water situation
should be€nhanced through a more scientific approach to
provide them the proper and required information which
will add to their practical understanding of the problems
and possible responses (all study areas)

Communities should be vested with the authonty,
responsibility and accountabulity to be the caretakers and
managers of their fresh water environment and empowered
to take action. Domestic water supply in rural areas should
be owned and managed by the communities (Narsipur,
Gurrabbadu, Jogwacda-Sos)

It should not be assumed that homogeneous
communities exist and that they are the only custodians of
theirr immediate environment Different interest groups and
conflicting property interests suggest that in practice
defining v what constitutes a community is. complex (Adgaon,
Gurrabbadu, Danda; Kubda)
environmental degradation 1s often the result of the ‘tragedy
of the common property resources’. Any improvement to

s..lI'leVJ.dI Moreover,

the ecosystem which in turn provides fresh water is not

generally viewed by the community as a priority  Whule 1t

may seem that communities living around a water source

often control the water resources, this may also be a

misleading perception. The following actions are

recommended for community management of the water
ervironment in the Indian context.

e identify groups/communities and bring people together
for management: their water environment such as
through the Panchayat Raj institutions — Gram
Panchayat, Pani Panchayat or a municipal committee
(Narsipur, Kheda, Pathoda, Gurrabbadu, Adgaon);

e give these groups/communities the responsibility,
authority and accountability to manage their immediate
water environment (Danda, Chandrabhaga, Narsipur,
Pathoda, Gurrabbadu, Adgaon, Sanaswady);

e support communities to enter into contracts with each
other and develop public-private partnerships to share



ground water resources with primacy to drinking water

but within defined legal bounds and ecological and

environmental standards (Gurrabbadu, Narsipur, Pathola,

Adgaon, Sanaswadi),

e buld and support the capacity of communities to
develop, design and implement alternative traditional
water harvesting systems for domestic water supply
(Gurrabbadu, Narsipur, Pathoda, Danda),

e  promote ongomng monitoring, assessment and analysis
of the fresh water situation, including water quality,
with community participation (Pathoda, Danda,
Chandrabhaga, Gurrabbadu)

Only if communities are aware and participate in
managing their water environment will they be able to
protect it

Financial and capacity building support should be
provided to communities to help them assess theur fresh
water situation, adopt alternate technologies, develop
public-private partnerships, and enter into contractual
arrangements among themselves within defined legal
bounds and ecological and environmental standarcls They
should be empowered to enter into agreements with each
other, backed by legislation, for ensuring that domestic water
supply is protected
management of any revenues raised at the local level
(Narsipur, Pathoda, Kubda, Gurrabbadu, Danda,
Chandrabhaga, Adgaon, Sanaswadi)

This includes the collection and

Technological re-orientation of water supply
programmes and defining basic levels of services
For eco-specific regions, affordable technological options
such as recharging aquifers through tanks, rainwater
harvesting, rehabilitation of traditional sources of water
supply such as kuntasand bunds, check dams, afforestauon
and the building of water storage facilities where affordable,
technically feasible and sustainable hy the communities
should be more actively supported by the government and
external support agencies (Narsipur, Pathoda, Danda,
Chandrabhaga, Gurrabbadu, Chennan

In the absence of effective legislative protection for
ground water for domestic purposes, n some water stressed
eco-regions construction of mini-piped water schemes with
storage facilities or larger storage reservours will be needed,
but with community level management and cost-recovery.
This approach 1s needed to protect domestic water supply
from competition from agriculture and industry and ensure
that adequate quality water is available throughout the year

(Gurrabbadu, Pathoda, Adgaon, Lohom, Sanaswady)

Basic levels of domestic water supply services in rural
areas should be defined in relation to adequate quantities of
quality water that should be available for domestic purposes
to households throughout the yearat a reasonable distance,
rather than by the low-cost technology of a handpump
This criterion should be used tao define household water

security.

Alternative affordable financing mechanisms, including
credit, will need to be examined n further-studies and
analyses to meet this basic level of service criterton (all
study villages and Chennai).

Water quality should be a central consideration when
designing and implementing programmes

Ensuring adequate quality water for basic needs and
ecosystem sustainability should be central to strategtes for
fresh water management. In designing strategies and
implementing programmes a long-term view should be
taken on the implications for water quality. Urgent measures
are needed to address water pollution and environmental
sanitation n both rural and urban areas (Pathoda, Sanaswacd,

Danda, Chandrabhaga, Gurrabbadu, Chennap).

The government should implement effective ground
water legislation and regulations through, inter-alia,
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self-regulation by communities and local-level

institutions.

Ground water legisiation and regulations should have the

following components:

e  control and/or regulation of water extraction in identified
areas based on micro -level analysis of underlying
reasons for water scarcity and defined standards
(Narsipur, Pathoda, Kubda, Adgaon, Sanaswadi),

e control of types of crops grown 1n identified areas and
economic incentives for dry-land cropping (Narsipur,
Pathoda, Kubda, Gurrabbadu);

e mandatory construction of recharge structures in
dentified areas (Narsipur, Pathoda, Kubda, Gurrabbadu,
Danda, Chennar);

e  prohibition of withdrawal of water below certain depths
for irrigation and industry (Narsipur, Pathoda,
Gurrabbadu);

e provision for prevention of waterlogging and pollution
(Adgaon, Lohom),

e devolving authonty and responsibility to communities
for management of water 1 its conjunctive uses and
mvolving them mn the implementation of legislation and
regulations (all study villages).

Central to the success of legislation and regulations is
the involvement of communities through local 1nstitutions
in their design, and implementation. Self-regulation by
communities/local institutions such as Panchayats within
defined legal bounds 1s likely to achieve greater success
Previous efforts have failed because they have been top-
down.

Water should be treated as an economic resource
Treaung water as an economic resource has two implications
ensuring equity, and protection and conservation of fresh
water ecosystems. As a scarce ecohomic good, water has
economic value and should carry a price as it already does
in somie instances (Narsipur, Pathoda, Kubda, Sanaswadi,
Danda, Chandrabhaga, Gurrabbadu, Chennayi).
But as an economic resource water also
. mmplies the need for natjonal protection and
\ equity 1n its allocation. While market forces
may allocate water for agriculture and industry,
the government has a role 1n ensuring equity
and protection of water for domestic purposes
and ecosystem sustainability Measures for
water conservation, water reuse, and greater
efficiency in water use 1n urrigation and in urban

areas should also be promoted (all study villages and

Chennai). Two specific actions are:

e  Wier pricing and cost-recovery. The cost of provision
of water for its conjunctive uses, in particular for urban
water supply and industry, should be recovered.
Improving the efficiency of urban water supply through
such measures as prevention of water losses, re-cycling
and full cost-recovery should be implemented prior to
alternative high-cost options for meeting urban
demands. For urban water supply, alternate
environmentally sustainable approaches for meeting
water demands should be examined before water 1s
transferred from far distances (Chennai) Pricing of water
or, more appropriately in the context of ‘water rights’
in India, water taxation in agnicultural use with revenue
retention at the local level, should also be examined
with the objective of protecting the resource base and
the equitable distribution of both surface and ground
water

o  Water markets should be regulated. Water markets
have been suggested as one mechanism for water
respurce management in India. Where such markets
are promoted by the government for urban water
supply (Chennan), and where they emerge in rural areas
(Narsipur, Pathoda), they should be encouraged through
community based actions (self-regulation) and
government regulations where necessary and feasible,
to ensure:

Q primacy for domestic water supply,

0 extraction rates which are commensurate with the
rate of recharge either through natural means or
technological; and

0 protection of the environment.

External support agencies should support fresh water
resource management.

Donor and multdateral agency support for rural and urban
water supply should be placed within the wider context of
water resource management and protection of the
environment. Specific support, including pilot projects,
should be provided by donors and multilateral agencies for
local-level analysis, assessment and implementation of
sustainable actions. The case study approach adopted in
these studies may be useful for other eco-regions and
countries and may be supported by donors and multidateral
agencies asa catalyst to national efforts.
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Environmental restoration should be promoted along
with household water security

The process for achieving both conservation and
development should be pursued through a combination of
approaches, including reviving traditional techruques, but
most importantly, supporting communities in this challenge.
Many of the recommendations above have a direct impact
on environmental restoration The case studies have shown
that the ‘right to water’ for humans, and reduction of the
work load of women and girls in procuring food, fodder and
firewood for the household can be met while at the same
time preventing environmental degradation (Danda,
Chandrabhaga, Gurrabbadu).

The emerging fresh water crisis should be addressed
by re-designing conservation projects, watershed
management and wetlands preservation. Sinularly, traditonal
water supply programmes should work for the regeneration
of fresh water sources for therr own longevity, which will at
the same time preserve bio-diversity The case studies
suggest how organic links between nature and human needs
can be integrated not at the conceptual, but at the
operational and programmatic levels

Policy and programmatic implications cannot be
developed without addressing ecosystem diversity and local
1ssues. The key conclusion from these case studies is that
specific strategies and approaches need to be adopted
depending upon the local-level situation The integration
of the 1ssues of fresh water balance (water availability and
demand), technology, mstitutions, legal, and socio-economic
aspects at the local level have to be reflected in the policies
and programmes for water resource management

This report has concentrated on ground water since
most of the study villages are almost exclusively dependent
on 1t for household and wrrigation needs, but it 1s recognized
that 1ssues related to surface water, in particular equity, in
any response mechanism dealing with ground water
problems cannot be 1gnored Conflicts over fresh water
already exust at the local and regional levels, but their
resolution requures action at all levels, including legislation
and nstitutional support. No single action, whether
commuumty based, legislation, techno-fix, including
traditional water harvesting systems, or reliance on market
forces will in themselves alleviate the crisis in India. A
holistic approach and composite set of actions are needed.

Programmatically, for the two agencies these
recommendations suggest: ] o
e Techmcal, financial and capacity building support to
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communities to manage their water environment,
creating community awareness of the fresh water
situation and measures to protect their environment
including those in the eco-regions covered m the present
studies. Piloting projects of public-private partnerships
and contractual arrangements between commuruties to
prioritize and share fresh water resources for domestic
water supply and ecosystem needs.

e Promotion of traditional water harvesting systems,
afforestation in the catchment areas, regeneration of
the resource base and changes in agricultural practices
in areas where they are appropriate and feastble.
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e In regions with water stress and where the handpump
technology is not able to ensure adequate quality
domestic water throughout the year, advocacy and
support for the construction of mini piped water supply
schemes with community management. Various
alternatives will need to be explored to finance such
schemes but on the principle of cost-recovery

e Advocacy with the government at the national level
for design and implementation of ground water
legislation and regulations with the participation of local-
level institutions.
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e Analysis and advocacy on water as an economic
resource.

e Continued assessment and analysis of the local-level
fresh water situation, including water quality, and
working with the communities and government to
address issues of ecological sustainability. Undertaking
further local-level studies to better understand the
situation and address issues of cost and financing of
alternative, institutional reforms, social equity and
learning, and building upon lessons leamed.

e Through analysss, actions, assessment, chalogue and
communications, mobilize political will for policy
changes 1n favour of integrated water management and
environmental protection
The effectuve answer to the global fresh water crisis is

to integrate conservation and development activities at the

local level. Making communities aware and involving them
fully 1s crtical for success

The case studies strengthen the dictum that what 1s
good for nature 1s good for people The programmatic
suggestions above provide scope for combining conservation
of the environment with meeting the basic needs of people
Improving bio-diversity can be achieved by meeting the
basic needs of people and viceversa The process for
achieving both conservation and development calls for a
combination of approaches including reviving traditional
techniques, but most importantly, supporting communities
in this challenge Historically, people in India have had the
knowledge of managing theur natural resources.

Children and nature go hand in hand. Therr futures
cannot be separated, neither in the fresh water arena, nor
for that matter in other areas of the environment The plea
for action must be taken up by the present generation of
children and the national and international community
at large.
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Annexure 1: Recommendations for each of the study areas

Arid and Semi-arid
regions: Gujarat

Drought-prone regions:
Andhra Pradesh

Plateau and rain-shadow  Mountain and Highlands:

of the Western Ghats:
Maharashtra

Garhwal, Uttar Pradesh

Urban Areas:
Chennai city

Community based
actions:

e Creating community
awareness of the
village’s potential for
ground water and himits
of this resource
detailed
hydro-geological
assessment of the
fresh

water situation, with
community participation

e Alternate low-cost
technological solutions:
Check dams,
percolation

ponds, water
harvesting

and revitalizing village
ponds to enable
increased ground water
recharge and water
storage facilities

e Local-level
management and
regulation of water
supply and use:
Strengthening the role
of panchayats In
dealing with water
Issues

Institutional/
government actions
e Various NGOs are
already active in
Gujarat

e Uttan constructed a
100km pipehine but
those at the head of the
system were better off
and powerful and broke
the pipes to obtain more
water

e Mahit;, an NGO,
looked for commumty
based solutions solar
distillation, reverse
osmosis, roof water
collection, harvesting
rain water in LDPE lined
ponds The latter two
were widely accepted
by people but 14 tanks
built without LDPE lining
with World Bank
support are not suitable

Community based
actions:

e Improving ground water
recharge. Catchment has
54% area covered with
weathered pediplain
Simple technologies such
as check dams, and
desilting of existing tanks
can help improve water
retention External
financtal resources will be
needed.

e [Land centred
development.
Management of fresh
water at the local level 1s
needed Community
actions such as regulafion
of water use through
village level agreements

e Improving the green
cover Opportunities exist
to improve the green
cover More than 46 per
cent of the area or 850
hectares are avallable for
some sort of improvement
through afforestation.
Action has to recognize
local needs — access
fodder, firewood, fibre,
etc.

Institutional/
government actions
e Meeting basic human
needs: Improving ground
water recharge,
promoting appropriate
crops and improving
green cover will not
necessarily guarantee
adequate quantities for
humans and anmimals,
particularly in cntical
seasons. Other options
need to be pursued
through institutions.
improving water retention
capacity In tanks and mini-
piped water systems.

e Constructing an
irngation canal There are
possibilities for an
imgation canal near the
village to bring water.

Community based
actlons:

e Creating community
awareness of the
unsustamnable patterns of
fresh water management
in therr surrounding areas.

e Regular monitoring,
analysis and assessment
of the ground water
situation is needed with
the enforcement of
preventive measure such
as control of crops to be
grown, pollution control,
and monitoring of water
quality.

Institutional/
government actions
e Industnal pollution
Actions needed through
government and other
instituttons to control
water pollution

e Primacy for domestic
water needs to be
promoted through
legislation and regulations

Community based
actions:

e [local level
management
Operational
responsibilities for
mamtaining the
distribution pipelines for
water supply schemes
need to be given fo the
panchayat-level
committees

e Sprning protection can
provide relatively low-
cost improvement to the
quantity and qualty of
water available in the
watershed.

s Improved
conservation and
storage measures are
required which will
contribute to enhanced
tree cover and
agricultural productivity

Community based L]
actions: i
e Creating community ¥
awareness: Given the I
extremely low level of 1
public awareness of the i
main causes of water
shoriages, a campaigh on
water conservation,
water recharge, water
recycling and water
harvesting options should
be nitrated

Institutional/
government actions

e Recharging the basin
and improving water
storage facilities.
Aquifers must be viewed
as storage systems and
all iniiatives to augment
ground water availability
should be encouraged

e Renovation of
temple tanks Rotary
Club is already renovating
36 tanks The remaining
34 can be renovated at a
cost of Rs 20 million
(US$0.6 million) Though
storage in these tanks Is
less than 1MCM, each
can recharge ground
water In a 1km radius,
and improvements in
water quantity and quahty
have already been noted

e Cleaning of
waterways Initiatives
are being taken by the
state The future of
Buckingham Canal should
also be reviewed. Given
that rivers and canals are
used as sewer outlets,
alternatives will have to
be developed to
adequately dispose of
waste water of the city

e Adoption of low-
cost rain water
harvesting/storage
systems and water
tfreatment systems
for ground water at
the domestic level
Low-cost domestic
waste water treatment

—
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Avrid and Semi-arid
regions: Gujarat

because of the salinity
In the area

e VRTI in 1987 started
construction of check
dams behind many of
which gravity flow
recharge wells were
also constructed.
Villagers contributed
20% of wages. VRTI
has also raised
awareness of the type
of cropping patterns that
farmers should adopt
given the agro-climatic
condition.

o AKRSP I1s
constructing a number
of check dams to store
rainwater and recharge
several wells Costs
are borne by the
government (70%),
AKRSP(20%) and
beneficiaries (10%).
Construction and
maintenance I1s carried
out by the communities.
Also raising awareness
of farmers for water
conservation by imtiating
dialogue and offering
assistance for
experimentation of
alternate technologies
such as sprinklers and
dnp irngation

e VIKSAT is working in
Mehsana to create
village Institutions for
water management and
to help communites
obtain access to
concerned government
agencies for technical ,
financial and legal
support It has helped
construct recharge
tubewells, check dams
and percolation tanks

Plateau and rain-shadow
of the Western Ghats:
Maharashtra

Drought-prone regions:
Andhra Pradesh

Mountain and Highlands:
Garhwal, Ullar Pradesh

Urban Areas:
Chennai city

systems exist which can
be cost-effective Low-
cost techniques for
harvesting rain water
and for ground water
recharge exist and can
be promoted.

e Water pricing
(metering) At present
Metrowater has no
estimate of how much
water Is actually
delivered to the domestic
sector, hence it is unable
to charge even nominally
Improved error-free
metres In intermittent
supply lines 1s
considered as a first
step to cost-recovery
Imitial steps would also
include a Awillingness to
pay” analysis

¢ Diverting water
from agriculture to
industry Agricultural
demand in Chennai basin
will decline due to
migratton and expansion
of the aity Efforts exist
to set up water markets
but any large-scale
transfer from aquifers
should not obviate the
need to ensure that
extraction 1s less than
recharge, and that
ecological and
environmental
considerations are not
compromised
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