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I ntroduction

That the sceptre of scarcity of water looms large over the population of India, as in most
of the developing world, has been an ever-bourgeoning anxiety since d least the ealy
1990s. The anphasis has been the availability, quality and sustainability of freshwater,
largely used for drinking/ domestic purposes. In India, decales of habitual complacency
with the phenomenon of water being supplied or provided for by the state or accessed
easly, by some cetainly, through extrading the same from common property resources
as open o sub-ground sources have been jolted. The palpable reasons for the aisis have
been identified as the excessve demand for water coming up from a large, growing and
often uban population; depleting goundwater levels due to mindless exploitation;
causing contamination to o polluting water bodies; mismanaging waste water; negled of
proteding and/or promoting water harvesting systems; and poor policy and its
implementation.

A Discusson of Issues: Towardsa Framework

A recognition of causes of the crisis in the drinking water sedor obliges one to think
beyond the sub-sectoral constraints per se and to search for larger contexts within which
the aisis subsists or grows. The pristine source of water remaining common for a variety
of uses for human lives and livelihood pursuits, incorporates in its apportioning the
elements of diversity that characterise most human adions in managing a resource in
short supply for a teeming populace with varying rights and bargaining strength. The
problematic of managing water is not, in fad, as it is made out to be by a section dof the
concerned practitioners, donor agencies and scholars, a doice between supply-led and
demand-driven approaches, or, aforegone mnclusion that the former has failed miserably
and the latter is intrinsicadly efficient. Central to the issue of managing lies a dea
distinction between water used for consumptive/ domestic purposes and for productive
purposes. |If one clasgfies these two types of uses as basic and emnomic, respedively,
then in an otherwise socio-economicdly skewed/ fragmented society, the former entails
ewveryone to have access to clean potable water as a right, to be ensured by the state. In
that case, if a supply-led provisioning has been inadequate/ irregular/ biased (based on
locality, caste or community) as much as a demand-driven strategy excludes a certain
population on the aiterion of aff ordability, both need corredion.

Beyond the gproaches to provisioning, arises a complex question regarding the right
over the source, whether surface or groundwater. It isin here that much of loca context
and the macro legal/ ingtitutional framework becmme significant. In most part of the
Indian rural society where the water economy, particularly, that for the groundwater,
functions in a highly informal, unorganised and discrete manner, conditions essentia for
the organised water industry to work efficiently are difficult to implement. The
informality refers to a range of iswues including denial of access based on caste/class
identity to overexploitation of groundwater for solely private productive use. In fad,
what seans to have worked, historically (and so far), is the highly individualised and
localised strategies of accessng and managing the available water resources, occasionally



mediated through local institutions. While much neeals to be cmprehended as to how
these ‘micro’ efforts function on ground, drawing upon the strength of the repertoire of
experiences/ experiments a few useful common leanings are possible to engage serious
attention.

Given that structural issues in addressng poverty and redistributing ownership o natural
resources (particularly, land and water) are put into the badburner, much of the ‘solution’ have
to be seached for without ruffling the skewed status quo. Under these drcumstances, it is
imperative that the most desirable intervention and outcome have to be while inclusive, would not
compromise on ensuring sustainability of the resource. Quintessentialy, this basic tenet of the
IWRM goal, though most appeding as an egalitarian epitaph, would remain only a amncept unless
afew strategic mechanisms are not put in place. Attentionis herewith drawn to four distinct, but
related approaches to arrive & the goa of ensuring the greater common good, namely,
tedhndogicd, institutional and societal.

Approaches and Challenges
Tedhnological I ntervention:

Unbound possbilities in the technologicd sphere need be explored, especiadly with
reference to reviving and modernizing a variety of traditional water harvesting systemsin
the country. Studies have shown that civil and hydro engineeaing interventions have not
only restored existing systems, but aso contributed to enhancing their cgpadty to collect,
store and conserve water. Moving beyond ‘glorifying’ or mere documenting the
aneadotal details regarding the ‘heritage’ value of these indigenous technology systems,
concerted effort is required to economically and environmentally eval uate the potential of
water harvesting structures and suggest scientific ways to improvise upon them. With an
increase in the supply, in the long run, the st of water would reduce and it will facilitate
wider access. Achieving a broadbased access to drinking water is essentialy, a dtizens
rights issue and can largely be addressed by initiatives to augment the resource. In a
wider sense, the water harvesting and conservation mechanisms eventualy include dl
forms of watershed and groundwater recharge techniques.

As indicaed earlier, the state promoted supply driven approach, despite its huge and
widespread operation hardly ever focused its eff orts towards harvesting and conservation
of rainwater and surface run-off. With a formidable heritage of water harvesting systems
aaossthe oountry, the government neither invested in their revival nor even took stock of
the diverse systems, their performance caadties, distinct technologies relevant for
upscding and so on. Even when the much-hyped SRP-Swajaldhara programme was
launched, the glaring absence of any reference to water harvesting and conservation is a
sad commentary on the government’s water supply strategies. Interestingly, the World
Bank, which is obsessed with popularising the piped water schemes and the pricing of
drinking water, is not discussng the vaues of reviving traditional water harvesting
structures. A certain monolithic view on tednology, mostly, an obsession with piped
water supply and relentlessgroundwater extraction by digging deep tubewell s, has been a
vital fador adding to the water crisisin rural areas in India. In the absence of a policy
framework clealy demarcating property rights in groundwater the crisis would



perpetuate. State must play a proactive role in this important legislation; the dvil society
groups could exert pressure towards reali sing this crucia end.

It neals to be emphasized that the key to addresgng the rural drinking water crisisliesin an al-
out effort in enhancing the availability or supply of the resource per se. So far as the state is
investing in creating/ reviving water infrastructure or improving service delivery systems, even
within an oft-maligned supply-led framework, that need not be dissuaded. In fact, any efforts,
private or public, that help adding to the stock of water are to be mnsidered positive. That would
clealy favour a framework of promoting sub-river basin and/or watershed as the unit of
intervention.

Strengthening Local Levd Institutions:

The dief lesson emerging from the experiences of various drinking water supply
approaches has been that, ultimately, the locd level institutions matter for the
community. Whether these ae gram sabhas, gram panchayats or pani samitis, the
appreciation of locad needs and management of both water distribution and finance are
best handles by the locd community or its created responsible body. While existence/
formation of such bodiesis esentia for a democratic management of the scarceresource,
there is a great need to build up certain key cgpabilities of these bodies. Particular
mention many be made of too crucial skill s, namely, financial accounts management and
basic technical know-how to sort out common mechanicd/ systemic snags in water
supply and distribution. An additional requirement is that the locdly responsible body
must be ale, on a periodic basis, to get the quality of water tested to deted and destroy
bacteriologica and chemical impurities in drinking water. For instance, at the village
level, it is posgble to monitor salinity and TDS using simple user-friendly instruments.

So far as the role of institutions is concerned, a specific question relates to raising
adequate finance to sustain and wherever possble aeate systems of water supply. While
the caital cost can be met through making a strong case for enhancing budgetary
alocations, popular contribution, espedally, towards operation and maintenance
purposes may be raised. However, as much experience in sector reforms in India has
demonstrated, both the pricing mechanism and fixing household contribution amount are
to undergo sea dhange. It would imply are-look at the property right regimes, the state of
common property water and land resources and efforts at augmenting and conserving
water resources. The myriad exercises in willingness to pay (WTP) have led one
practically nowhere, espedaly, in case of drinking water pricing. In fad, one must
recognise the growing emphasis on treating aceess to potable water as equivalent to
having right to life. It has been redised that a purely neo-liberal market-driven approach
to drinking water, espedally for the rural poor, has not worked. Local institutions be
geared towards proteding, creding and improving water bodies. Both the state and
private sector could play an important role in building cgpadty in locd population and
also in mohilising finance. Developing enforceable legal and regulatory instruments that
halt vested private interests in controlli ng water and land sources is, in fact, the challenge
before those @mncerned.



A magjor difficulty encountered in creding layers of institutional arrangement is that lack
of coordination between them can potentialy ruin the posshility of synergy. This is
espedally the case when most of these so-cdled participative fora end up as exclusive
groups, almost invariably sidelining the socially disadvantaged population o their
representatives. Numerous reports of poor or no participation by women also point to a
similar malady. It is easy to sew a network between similarly placed homogeneous
groups, but raises a significant chalenge to bypass ingrained social segmentation,
whether based on caste, class, gender or income, to ensure inclusion. The sporadic
cdebration of Putnam’s social capital in crossing over this gructura roadblock has been
utterly misplaced.

Emphasizing Knowledge-sharing and Women-primacy in Water Governance

Another key approach that highlights the societal ethos relates to two apparently
unconnected issues in water governance at the local level. Despite technologica and
ingtitutional interventions, unless the locd society geas up to acaept the challenge of
being vigilant about water governance, issues such as sustainability of the sources,
controlli ng wastage and monitoring demand for water assume significance. Broadbasing
and sharing knowledge @ncerning various aspects of managing water, bureaucratic/ legal
dimensions of water provisioning, technica knowledge regarding operation and
maintenance and role of the local concerned institutions are key to developing societa
empowerment in the matter of water management. These initiatives at promoting what
some term as water literacy could leal to such important adivities as community taking
interest in, say, waste water management or aerting concerned functionaries in case of a
mechanicd breakdown of the system or even posshility of incidence of disease due to
water stagnation.

The second societal issue relates to attaching primacy to women as the central
stakeholders in community level water governance. Instances galore to suggest women
understand and manage water with much care and competence. This is done best by the
community formally asdgning the responsibility to women rather than merely
mentioning its worth. Their substantive participation in the knowledge-sharing process,
in fad, holds the key to sensible water governance & the grassoot level.

Objedives and M ethodol ogy
With the above backdrop, the study has pursued the foll owing key objectives:

1 To review diff erent programmes and approaches for water supply in the cuntry
2. To examine the status of rural drinking water supply in Madhya Pradesh

3 To identify the isales related to water availability, quality, sustainability and
role of government functionaries at different levels

To examine the status of sanitation in the state and identify the gaps

To suggest policy measures for adchieving sustainable water supply in the state
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The document is based on secondary data colledion, literature review and discussons
with concerned dfficials and functionaries from both government and civil society
organisations.

Governmental Initiativesin Drinking Water Supply in Rural India

Availability of and accessto safe potable water have been an area of deep concern mainly
due to the multifarious challenges these pose in managing and ensuring a sustainable
supply for the fast growing population. In many parts of rural India, a aisis of drinking
water has assumed such proportions that it has led to large scale out-migration, ‘water
riots', inter-state disputes over water sharing and conflict between rura and wban
consumers. Given the critical nature of potable water, for both survival and hedth,
ensuring its provision at the habitation/village level has been long practiced by the
governments of various Indian states. Drinking water has been listed as a State subjed,
although it is one such few areas where the Centre has been most active through various
centrally sponsored schemes (CSS), including the Accderated Rural Water Supply
Scheme (ARWSS) since the ealy 1970s. The CSS asis known, are essentially funded by
the Centre but routed through/ implemented by individual provincia states. Despite
Central guidelines, in away, such programmes at the state level carry the vestiges of the
state administration. This path dependence largely determines the level of achievement
in pursuing the CSS at the state level.

As the state (both the state and Central governments) continued to remain the single
dominant supplier or provider, in popular perception, provision d drinking water has
been construed as a responsibility ‘binding’ on the state. Moreover, a high sensitivity in
the political sphere, at least in some states, to poor or no supply of water, will y-nill y, has
promoted a situation in which for decades neither the minimal water tax/ charge has been
revised with the rising cost of provision, nor majority of the mnsumers have erer paid the
state. One @uld easily surmise that the rural drinking water sedor enjoys the status of a
fully subsidized sub sector with the least regulation in place.

Typically, the so-cdled supply-driven approach to providing drinking water is based
upon group/ regional schemes and individual village level schemes. Eventualy an
eff ective functioning of these schemes - often too large and complex in terms of networks
of pipelines and extraction and dstribution points — requires prompt and pragmatic
coordination between different sedions/ departments (like mechanical, exeautive,
hydrology and water quality testing) diredly concerned with the schemes. As has been
pointed out time and again, the nature and extent of inter-department coordination have
strongly conditioned the process nevertheless these key sections/ departments have
often functioned more & ‘independent’ divisions within the state government rather than
in amutually responsive manner.

Further, it neals to be enphasized that these drinking water supply schemes are dl about
the distribution part of the provisioning, and not concerned with the surface/ sub-ground
level sources, which come under the administrative purview of the irrigation, watershed
and ground water departments. Although drinking water essentially forms a small part of



these basic indivisible/ common water resources, there exists a pronounced hiatus
between the department deding with drinking water and the doresaid three departments.
This dysfunctionality has dented the dfectiveness of state managed drinking water
schemes.

Despite regular complaints regarding the irregular, inadequate axd urreliable water
supply, one thing that has clearly been ndiced is a massvely growing preference for
piped water supply, preferably at the household level. More than the problem of the
manner of supply, it is the source which is under stress In fad, about 80 to 90 per cent
of demand for drinking water is met through the ground water resource The fast spread
and almost singular emphasis on piped water supply, a direct and unfortunate fall-out of
the supply driven approach, has officially encouraged large scde ground water
exploitation. Moreover, a significant lapse of the supply-driven approach has been its
near tota negled of promoting/ reviving surface ad rainwater harvesting and
conservation systems; more on this later.

An important, but grossly neglected issie concerning the supply-driven approach relates
to the officia clasdfication of habitations into not covered (NC), partially covered (PC)
and fully covered (FC) by a safe public source. The data base of habitation status on
drinking water availability has been built up in such a manner that as per the latest
statistics given by the department of drinking water, Ministry of Rural Development, over
97 per cent of rural habitations have been covered either as FCs or PCs. If one believes
this authoritative departmental statistics, then we hardly have a problem at hand.
However, it is common knowledge and cited in numerous fil ed based studies reports that
the severity of drinking water crisis in Indian villages is widespread. The most
unfortunate part of the rura drinking water scenario in Indiais that the officia statistics
masquerades the facts on scarcity and spread of the problem.

Following the observation of the United Nations International Drinking Water Supply
and Sanitation Decade (IDWSD) during 1981-91 and the initiation d a new era of
economic reforms and liberaization (since June 1991) drinking water has been discussd
centre stage a a comnodity to be priced or paid for by the user. That levying user
charges ensures efficiency in water-use remains the underlying theme of the neo-libera
agenda; market could deliver where the state has ‘failed’. A vigorous attempt to reform
the drinking water sector was kept up, constantly keeping the issues of ‘government
failure’ and ‘market as lution’ alive. Finally, by 1999 the nation-wide launching of the
Sedor Reform Programme (SRP) was hailed by the government as a paradigm shift in
the approad to rurd drinking water supply. Initiating in 67 pilot districts acoss Indian
states, the SRP was ulti mately broadbased as the arrently-run Swajaldhara programme.

The SRP-Swajaldhara being esentialy a demand-driven approach is distinct from the
existing regional/ individual rural water supply schemes. Unlike in the latter, the new
approach deemphasizes the role of the state and considers the local community to be the
key stakeholder in the future management, financing and upkeg of the water supply

! For a detailed critique of the problematic dassficaion and serious flaws in the official statistics on the
status of water availability in habitations, seeDas (2001).



systems. It has four key mantras, namely, (1) community participation; (2) peopl€e's
contribution®; (3) demand-driven; and (4) acmuntability. However, the implementation
of SRP and later, the Swaja dhara has been subjed to criticism concerning their failure to
adhere to basic guidelines, whether relating to IEC, popular contribution o even
democratic participation in dedsion making.

While it would be too early to comment upon the dficag of the Swagadhara
programme, despite daims of a paradigm shift, the entire gproach to drinking water
supply has hardly been innovative and continues to be another government programme,
with physicd and financial targets to be aldressed. Its appealing cach-phrase of
community participation has, quite naively, failed to appredate the locd level social and
politicd dynamics which have been, historicaly, influenced the nature and extent of
community involvement. Just as in the supply driven approach where the responsible
functionaries tried to projea figures of achievement of the targets somehow, the key
requirements of participation and user contribution in the SRP-Swajaldhara programme
are fulfilled more as a notional goa rather than through a change in the mindset of the
community. In any case, the co-existence of both the supply and demand driven
programmes has further confounded any meaningful paradigm shift in terms of the
philosophy or logic of the gproach.

At this dage, reference must be made to the existence and operation of para-statal
agenciesin dfferent rural areas of the country. Such eff orts, though sporadic and dften at
amicro level, by NGOs CBOs or even philanthropic individuals, are important in their
own right. In many cases, in fad, one observes a relatively better management of the
system and finance, as compared to the administration by the government. Nevertheless
the very low scde of such operations and a general absence of coordination or sharing
between para-statal agencies, do not aways help one to develop a comprehensive and
sustainable model of effective management of water supply in rura areas. Similarly,
there have been instances of private mrporate sedor taking interest in and also making
cgpital investment in rural drinking water provisioning; These mme under what is termed
‘corporate social responsibility’.

I nstitutional Framework

The wnstitutional rights and responsibilities related to water are blurred within the
federal framework as, al the three tiers, namely, the cntral government, state
governments loca bodies at the village (panchayat) and city (nagarpalika) levels, ded
with water. The 73rd and 74th amendments ad (1992) specifies that inter alia, drinking
water, water management, watershed development and sanitation are subjeds to be
devolved from the local bodies, i.e., panchayats and negarpalikas. An idea &out the
various departments at central, state and vill age levels that dea with isaues related to
water supply can be had from Figure 1.

2 For every village, 10 per cent of the total project cost (capital) has to be shared equally amongst all the
households.



Figure 1. Institutional Hierarchy of Rural Drinking Water Supply System
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Poli cies and Programmes

Throughout the Five Yea Plans, the government introduced a variety of policies and
programmes to address the issue of drinking water, a summary of which is presented in
Table 1. Thefirst national water supply and sanitation programme was introduced during
1951-56 as part of the government’s hedth plan. The states gradualy built up the Public
Health Engineering Department (PHED) to tackle the problem of rural water supply and
sanitation. In spite of this, it was found during the mid-1960s that mgjority of the
schemes were being implemented in the easily accessble villages negleding remote
villages with severe water scarcity. The central government requested the states to
identify these problem vill ages and make spedal plans for them.



The first mgjor push to rura water supply came with the Accelerated Rural Water Supply
Programme (ARWSP) in the 1970s, which gave full grant to the state governments for
implementing water supply schemesin problem villages. By March 1981 the coverage of
rural water supply was 30.8 per cent. Following the IDWSS (1981-91) the second
major push came by establishing the National Drinking Water Misson (NDWM), later
renamed as the Rajiv Gandhi National Drinking Water Misson (RGNDWM). The
Mission issued comprehensive guidelines for ARWSP (1986), helped formulate National
Water Policies (1987 and 2002) and introduced the SRP in 1999.

With the introduction of the SRP, it becane the world’s largest, government sponsored
demand based and participatory drinking water supply programme, which was first
implemented in 67 districts of 26 states in India on a pilot basis. Community participation
was ught through 10 per cent contribution to the total installation cost and full
responsibility for operation and maintenance. The Central contribution to the programme
(total cost Rs. 2060.45 crore) was to be Rs. 1922.85 crore. The remainder was to come
from the beneficiaries® Significant investments were dso to be made in huilding
community capacity, and in providing information, education and communication (IEC).

Whil e there remained much to be leant from the infirmities of the SRP, it was saled up
in the form of Swajaldhara in Deaember 2002 with the objective of covering the entire
country by the end of the Tenth Five Yea Plan.

Table 1: Programmes and Policies Related to Drinking Water Supply
1950 Congtitution of India pronaunces water to be aState subjed.
1954 First national water supply and sanitation programme started, during the first
Five Yea Plan (1951 — 1956), as part of the government’s health plan.
GOl alots resources to state government to develop and strengthen the state
public hedth engineaing department (PHED). Rural water supply schemes
extended to include small urban towns and villages with water scarcity targeted
onapriority basis.
GOl gives dates (some) financia authority to sanction rural water supply
schemes.
GOl introduces the Accderated Rural Water Supply Programme (ARWSP to
1972 asdst States and Union Territories with 100per cent grants to acceerate the
implementation of schemesin problem vill ages.
ARWSPdiscontinued and the Minimum Needs Programme (MNP) introduced in
states.
ARWSPrevived when the progressin regard to provision of safe drinking water
to the identified problem villages under MNP was not found to be satisfadory,
and aims to tadkle unreached areas without acaess to safe drinking water,
sustainability of the systems and sources and preservation of quality of water by
institutionalising water quality monitoring and surveillance, through a cachment
area gproad.
National Drinking Water Misson (NDWM) set up to cover 137,155 residual
problem villages (in April 1986) with safe drinking water, evolve an appropriate

1956-72

1968

1974

1977

1986

% The Hindu, May 3, 2003 and Pravah (2005), ‘ Swajaldhara: A Study on the Principles and Process
Towards Policy Advocagy, Working Paper-1, p. 2.
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mix of technology, improve performance and cost effediveness of on-going
programmes, crede avareness about the use of safe drinking water and take
conservation measures to sustain the supply of water.

Comprehensive guidelines isaued (for the first time) to implement the ARWSP.
National Water Policy that states that national, and rot state or regional,
perspedives will govern the water resources planning and development and that

1987 drinking water has first priority while planning multipurpose water supply
schemes.

1991 NDWM of 1986 renamed the Rajiv Gandh National Drinking Water Misson.

199699 Revie\_N of India’ s water resources, jointly with the World Bank and other donor
agencies.

1999 Start of the Sedor Reforms Pilot Projects, introducing community based
management of rural water supply in the government sedor.
Swajadhara programme announced, scding up Sedor Reform Pilot Projectsto a

2002 countrywide programme of community-based management of rural water supply.

Revised National Water Policy formally adopted by the National Development
Council, comprising all heads of state governments and GOI.
Source James (2004): p.16.

The RGNDWM has st standards for providing potable drinking water to rural
population, which are used to assess the number of rural habitations covered under water
supply. A habitation must fulfil the following parameters in order to categorise & a
‘Fully Covered’ (FC) habitation.

Availability of minimum 40 Ipcd water supply for human beings

30 Ipcd of additional water for cattle for areas under DDP

Availability of water source in the habitation or within a radius of 1.6 kms in
plainsand 100min hilly area

There should be one handpump or standpost per 250 persons

~ ~h ~h ~h

The norms set by RGNDWM are uniform all over the country, irrespedive of the
regional variation in avail ability of water based on the dimatic and geographical fadors.
Based on this, state PHED conducts a survey of vill ages every yea, which partly refleds
the impads of government investments in this sctor. Vill ages are cdegorised under three
main headings:

f Not covered habitation (NC): A habitation with no private or public drinking
water source that is safe (i.e., without quality problems such as excess slinity, iron,
fluoride, arsenic or other toxic elements or biologicd contamination), adequate (i.e., 40
Ipcd for 250 persons or less), accessbleto all, and within 1.6 km of the habitation (or100
meter elevationin hilly areas).

f Partially covered (PC): Habitations with a private or public drinking water
sourcethat is sfe, accessible to all and within 1.6 km in plains (and 100 metersin hilly
areas) but with a capacity of only 10 to 40 Ipcd.

f Fully covered (FC): Habitations with a private or public drinking water source
that is sfe, adequate and accessble to all, within 1.6 km of the habitation (or 100 meter
elevationin hilly areas).
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Status of Water Supply in India

The standard way of measuring the progress in water supply is the coverage data that
refleds the physica progress (Table 2). However, it only gives the number and
percentage of habitations covered under water supply and does not comment on water
availabili ty.

Table2: Coverage Rural Households by Drinking Water (per cent)

Y ear NC PC FC

2005 0.32 3.55 96.13
2004 0.42 5.02 94.56
2003 101 7.93 91.06
2001 131 11.15 87.54
1994 5.30 45.80 48.90

Source: Government of India, Socio-Economic Survey, New Delhi

A significant progress in terms of coverage can be seen but sustainability and water
quality are two pressng isaues that need attention. The joint assessment of India’ s water
resources done by the World Bank, other donors and GOI in late 1990s notified that the
per cegpita water availability in India was over 5,000 cubic meters per annum during
1950s. Now, it stands at about 2,000 cubic meters and it is estimated that by 2025, per
cgpita availability would go down to around 1500 cubic meters. In addition, poor and
variable rainfall, inequalities in endowments between different regions, difficulties in
cgpturing run-off and water pollution would compound the problem of dedining
aggregate figures.

There is also a rapid change in the mnventional past situation of water use, that is,
plentiful water resources were being used primarily for irrigated agriculture and the
demands in ather sedors were relatively insignificant. Over time, other sedoral demands
of water are growing rapidly in line with urbanisation, increase in population, rising
incomes and industrial growth. The same is likely to continue in the future dso. Thereis,
furthermore, insufficient water available in most basins to address environmental and
eological considerations or ensure adequate supplies for other non-consumptive uses
(such as navigation, religious observances and | eisure needs).*

Data suggests that the government has incurred expenditure worth Rs.32302 crore on
Rural Water Supply Programmes during the First Five-Year Plan to 2002. But, in terms
of physicd progress the water supply status is far from satisfactory. A look in to the
major findings from the CAG annual report (2002), as listed in the foll owing, would be
useful:

4 World Bank (199%), Initiating and Sstaining Water Sector Reforms: A Synthesis, Allied Publishers,
New Delhi
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f Till April 2001, about 20,000 habitations did not have any source of water; while
155,000 habitations remained only partially covered and 73,197 problem habitations have
re-emerged in seven states, which negate the impad of the programme. These figures
would go up further if one takes into account the significant re-emergence of PC/NC
habitations, despite their reported coverage in many states. In the present monitoring
system of the ministry, this negative mverage was not being accounted for.

f Water treament plants, instaled at a cst of Rs.16.32 crore to control fluorosis,
excessiron and sdinity were non-functional.

f Poor performance of water quality testing laboratories defeated the objective of
providing safe drinking water to the rural population in the dfeded aress.

f Even though there were habitations having no source of drinking water, Rs.283.90
crore were spent on coverage of partially covered habitations during 1997-2001, contrary
to the priority norms of covering no source habitations first.

f Application d funds without adequate planning and scientific identification of
water sources led to abandonment of 2,371 schemes midway in 19 states, costing
Rs.197.52 crore. Scientific methods of source seledion were not adopted in 10 States,
causing fail ure of the schemes and rendering Rs.64.71 crore wasteful.

f Diversion of funds to adivities not conneded with the programme (Rs.86 crore),
unauthorised retention of funds in Civil/ Revenue/Public Works Deposits (of Rs.393.77
crore), inflated financial achievement (of Rs.307.69 crore), excess expenditure met from
ARWSP funds instead of from State Plan funds (around Rs.190 crore), and materials
purchased in excessof requirements (around Rs.70 crore).

Issuesin Rural Sanitation

As per Census 2001, only 36 per cent of households had aacess to some form of
sanitation; worse, for rural India the figure is as low as 22 per cent. During the World
Summit on Sustainable Development, a goal had been set up to reduce the uncovered
population by 50 per cent by the yea 2015. India declared to achieve the goal by 2007
and the government launched the Total Sanitation Campaign (TSC) in 1999. TSC as a
part of reform principles was restructured from the earlier Centra Rural Sanitation
Programme (CRSP), which could not make much headway.

The TSC is designed as a mmprehensive programme with an aim to improve sanitation
fadlities in rural areas and eradicae the practice of open defecation. The programme,
aimed to encourage cost effective and appropriate technology in sanitation, requires a
large-scale social mobilization in which the district is taken as a unit for implementation.
Zilla Panchayat or aternatively the District Water and Sanitation Misson (DWSM) isthe
implementing agency for TSC.

The key intervention areas are Individual household latrines (IHHL), School Sanitation
and Hygiene Educaion (SSHE), Community Sanitary Complex, Anganwadi toilets
supported by Rural Sanitary Marts (RSMs) and Production Centres (PCs). However, the
start-up adivities and IEC are equally important components that provide the base for
implementing the project.
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Madhya Pradesh: Demographic Profile

Madhya Pradesh is centraly locaed in the auntry, sharing boundary with five states
namely Uttar Pradesh and Rgjasthan in the north, Maharashtra in the south, Gujarat in the
west and newly formed Chhattisgarh on the east. The state has a large geographicd
expanse with 9 per cent of the country’s total landmass whereas the population is 6 per
cent of the auntry’s total population. Thus, the population density is comparatively low
and the habitations are sparsely located. Earlier, there were total 61 districts in the state,
which were reduced to 45 with the formation of new state of Chhattisgarh in the yea
2000. Nationa Sample Survey (NSS) has grouped the districts under six main regions as
shown in Table 3.

Table 3: NSS Region wise Distribution of Districts

NSS Region Name of the Districts
1\Vindhya Chhatarpur, Panna, Tikamgarh, Rewa, Satna, Shahdol, Umariya, Sidhi
2 |South Central  |Jabal pur, Katani, Narsinghpur, Balaghat, Mandla, Dindori, Seoni, Chhindwara|
3 [Central Bhopal, Raisen, Sehore, Vidisha, Sagar, Damoh
4 |South Western [Betul, Hosangabad, Harda, Khandwa, Khargone, Badwani

Rajgarh, Indore, Dhar, Jhabua, Ujjain, Ratlam, Mandsaur, Neemch, Dewas,

5 Mawa Shajapur
6 Northern Gwalior, Datia, Guna, Shivpuri, Morena, Sheopur, Bhind

The total population of the state is 60.35 milli on and in spite of a steady increase in the
level of urbanisation, 73.54 per cent of the state population is still rural (Table 4). The
percentage of population belonging to scheduled caste and scheduled tribe is as high as
35 per cent. Agriculture is the main source of occupation where 78 per cent of the state
working force is directly engaged. But the productivity level is not very high (44 per cent
share in state economy).> Madhya Pradesh is among the most backward and poverty
stricken states of the country with 37.43 per cent (1999-2000) population falling below
poverty line.

Table 4: Population of Madhya Pradesh

Population (million Decadal
vear Rural Urban Total é;gv(vot/?)
1971 34.87 6.78 41.65 28.67
1981 41.59 10.59 52.18 25.27
1991 50.84 15.34 66.18 26.84
2001 44.38 15.97 60.35 24.34

Source: Government of India, various yeas.

® http://www.mp.nic.in/agri cul ture/

14



Geohydrological Profile

The state of Madhya Pradesh has distinct regiona variation in terms of physiography,
rainfall and climatic conditions. The total areais divided in to 11 agroclimatic regions

and five aop zones (Table 5).

Table5: Clasdfication of Districts as per Agro-Climatic Region

Agr;—CUmaﬂc Crop Zones Districts Covered Rainfall Range
egion (mm)
1 | Chhatisgarh pains Rice Balaghat 1200to 1600
2 Nogézrigrl]—“” Shahdol, Anuppur, Sidhi and Parts of Mandla 12000 1600
Kymore Plateau and . |Rewa,Satna,Panna (Partly), Seoni and Katni
3 |V SapuraHills | Whea Rice tehail of Kaun (Perty) 1000t 1400
4 Central Narmada Jabal pur, Katni (except Katni tehsil) Narsinghpur,
Valley Hoshangabad & Harda 1200to 1600
Whed -
5 | VindhyaPlateau Bho_pal ,Sehore,Raisen,
Vidisha,Guna,Ashoknagar, Sagar and Damoh 1200to 1400
. , Gwalior, Bhind, Shivpuri (except Pichore and
6 Grid Region Karera Tehsil) Moren% anfj Sh?agpur kala 800 to 1000
Whed Juvar (Chhattarpur, Datia, Tikamgarh, part of Panna
! Bundelkhand Tehsil Karera and Pichore of Shivpuri. 800 to 1400
8 Satpura Plateau Betul & Chhindwara 1000to0 1200
Mandsaur, Ratlam, Ujjain, Dewas, Indore,
9 Malwa Plateau Shajapur, Rajgarh, Dhar (except Kukshi &
Cotton Juvar |[Manawar Tehsils), Petlawad Tehsil of Jhabua 800 to 1200
10 Nimar Plains Kukshi & Manawar Tehsils of Dhar 800to 1000
11 Jhabua Hills Jhabua (Except Petlawad Tehsil) 800 to 1000

Source: http://www.mp.nic.in/agriculture/

The hill ranges running acrossthe plateau have subdued topography. The Satpura range
(southern part) and the Vindhyan (central part) are separated by Narmada. The Malwa
plateau (west) and the Bundelkhand region form the high ground and are dissected by
large number of northerly flowing rivers.

Climate

The region experiences a tropicd climate with four seasons in a year. March to June is
summer, July to September is monsoon, October-November is post monsoon and then
December to March is winter. The temperature varies between 8-12° C in winter and 42°
C in peak summer. About 90per cent of the rainfall occurs from the southwest monsoon
between the months of July and September. The rainfall ranges from 60 cmto 212 cm in
different regions of the state with an annual average of 104 cm (Figure 2).
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Figure 2: Regional Variation in Rainfall Departurein Madhya Pradesh

Source: http://cgwbmp.nic.in/hydrometeo.htm

Rainfall increases as one moves from north and west towards east. The highest rainfall
occurs in the Chhindwara district in the southeast. The rainfall records pertaining to the
decade 1993-2003 show that the state had adequate rainfall, i.e., above 75 per cent of the
average rainfall, though with considerable variation (Figure 3 and 4). However, on a
longer time frame, 22 districts have been declared as drought-prone for quite a long
period. South Western and Mawa regions show maximum fluctuation in rainfall. It

shows a steady decline in Malwa.
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Figure 5: Distribution of Rural Households by Sourceof Drinking Water
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Sources. Government of India (1997), Census of India 1991, Availability of Infrastructure
Facilitiesin Rural Areas of India: An Analysis of Village Directory Data, Office of the Registrar
General of India, New Delhi; and Government of India (2003), Census of India 2001, Tables on
Houses, Household Amenities and As<ts, Controller of Publications, New Delhi.

Table 6: Decreasein the Sour ces Affected by L ow Groundwater Level
(January to June 2005)

District Handpumps with low water level (percentage)
January 2005 June 2005
Indore 14.81 9.89
Ujjain 19.40 12.44
Ratlam 22.92 6.43
Mandsaur 25.49 18.16
Neemuch 16.76 16.76

Source PHED, Bhopal and http://www.mpphed.org/pipwater.asp

Unlike the national figures for water supply coverage, Madhya Pradesh data reflects a
negative trend in water supply coverage. A comparison of PHED data for the years 1999
and 2005 shows an increase in NC and PC habitations. The share of NC habitations has
increased from 1.57 per cent to 11.12 per cent, wheress, the share of FC habitations has
declined from 80.36 per cent to 66.49 per cent during this period (Figure 6).
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Figure 6: Coverage of Habitationsin Rural Madhya Pradesh, 1999-2005
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The district wise data for April 2005 reveals that in some of the districts the coverageis
so poor that less than 50 per cent habitations get aacess to 40-Ipcd of water supply.
Shajapur (27.84) in the western region is the worst in terms of coverage (Table 7).
Furthermore, districts like Datia (31.14), Tikamgarh (20.53) and Umaria (30.83) have
more than 20 per cent NC habitations. A mgor decline in FC habitations is found in
Jhabua, Dhar, Khandwa and Rajgarh districts (between April 1999 to April 2005). These
are the districts already known for their water shortage and over-exploitation o
groundwater (Table 8).

Table 7: Districtswith lessthan 50 percentage habitations as FC

Name of thedistrict | Percentage of FC habitations

Rajgarh 48.10
Indore 45.01

Ujjain 43.32
Ratlam 32.72
Mandsaur 41.50
Neeamuch 33.31
Shajapur 27.84
Sagar 47.22

Source: PHED, Bhopal (April 2005)

Table 8: with Deaeasein the number of FC habitations during 1999-2005

Deaeasein FC villages Name of the district
> 600 Rajgarh (919), Khandwa (1086), Dhar (1538), Jhabua (3507)
500-600 Shajapur, Sagar, Seoni
400-500 Ratlam, Shahdol
300-400 Ujjain, Shivpuri, Jabalpur, Umaria
200-300 Raisen, Vidisha, Betul, Indore, Mandsaur, Neemuch, Panna

Source http://www.mp.nic.in/des/scmp2000/scmpT 141.htm.
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Many of the regions in the state suffer from high incidence of fluoride, nitrate, salinity
and iron contents in groundwater and its gread has been on the rise®
comprehended from Tables 9 and 10 that a number of drinking water sources are df ected

by chemical content.

Table 9: Incidenceof non-potable water

Content Sources affected Villages
Number Percentage | Affeaed
Fluoride 7925 41 4115
Nitrate N.A. 15 121
Salinity 1683 40 620
Iron 1544 N.A. 929

Source PHED, Bhopal (January 2005)

Table 10: Handpumps with water quality problem

District Number of hgndpumpswith
water quality problem
Rajgarh 10
Betul 18
Dhar 523
Jhabua 1093
Ratlam 29
Dewas 56
Shajapur 551
Gwalior 12
Guna 40
Bhind 40
Sagar 108
Damoh 332
Dindori 107
Chhindwara 473

Source: PHED, Bhopal (June 2005

Issues Concerning Rural Drinking Water Supply in Madhya Pradesh

Though the state government has been proactive in addressng the gaps in habitation
coverage, availability of clean and safe drinking water in rural regions of the state has
remained a dalenge over the past few decades. Mgority of the problems can be
attributed to a host of fadors including gowth of population, over-exploitation of
groundwater and negled of existing water resources, particularly water harvesting
structures. Some of the main isaues have been discussed here.

® cowB, Bhopd
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Adequacy and Usability of Database

As per the data available with the PHED (Figure ), there has been arise in the PC+NC
habitations from about 20 per cent in 1999 to 34 per cent in 2005. Thisrise auld be due
to problems like low water level, deterioration of quality of water and
mechanicd/structural problems as breakage and non-repair of water supply infrastructure
including non-functioning taps, standposts, leaking water tanks, etc. In fact, as on June
2005, atotal of 29868 (8.87 per cent) handpumps were out of order and 1703 (21.32 per
cent) water supply schemes were not functioning that were implemented by the state
PHED. Data from the same department (PHED) provide ambiguous figures on the total
number of villages and hebitations for the two time points as shown in Tablell. The
seasonal variation in the availability of water is not refleded in the data presented by the
PHED.

Table 11: Increasein Total Number of Vill ages/ Habitations by Sources

Source Year| Tota Villages | Total Habitations
http://www.mp.nic.in/des/scmp2000/scmpT 141.htm|1999 111,780* -
PHED, Bhopal, 2005 2005 - 126,172

Note: * Figure does not include districts that were earlier part of Madhya Pradesh

Moreover, different agencies follow different norms to assessthe source and avail abili ty
of water supply (e.g., PHED and Census). This not only restricts the posshility of
comparative analysis, but leads to misrepresentation of adua grassroots stuation and
misdirection of policy interventions.

Overexploitation of Groundwater

Over-exploitation of groundwater is another important isue that thredens the
sustainability of existing sources. A comparison of 1991 and 2001 Census data on source
of drinking water in rural households $hows an increase in the use of handpump/ tubewell
from 34.2 per cent to 50.8 per cent (Figure 5). In case of irrigation also a sudden risein
use of wells can be seen since the yea 1998-99 (Figure 7)

Figure 7: Net Area lrrigated by Source
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Source: Commisgoner, Land Reoords and Settlements, Gwalior, Madhya Pradesh.
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Figure 8. Groundwater L evel Depletion During January -2004 to January-2005

Source: CGWB, Bhopel

In 34 ddtricts (of the total 45), the groundwater status has been reported to be semi-
criticd, criticd or overexploited. In terms of geographica spread, the problem is acute in
the western region where the rainfall is also low. Data from the CGWB show continuous
dedine in the groundwater level, which has been a cause of concern. As per Census 2001
data, Indore, Dhar, Jhabua, Ujjain, Ratlam, Sheopur and Dewas are the districts with
more than 70 per cent of their drinking water sources as handpump/ tube wells.” Another
reason for growing water shortage in the state is that 21 districts - concentrated mainly in
Mawa, South Central and Vindhya regions - fall under the basaltic region where
groundwater recharge rate is very low. A groundwater act, however, is in the process of
being finali sed.

It is important to note that in a fairly large part of the state groundwater level has not
declined to a criticd level (Figure 8). This rather encouraging fad of low rate of
groundwater overexploitation can plausibly be linked to IWRM efforts and large scale
watershed development initiatives taken upin eanest in the state, especidly in the dry
belts.

Water Quality and Health Related Issues

In addition to the inadequate avail ability, water quality affected by the excesspresence of
fluoride, nitrate, salinity and iron has been emerging as a major problem in the state.
Following are some of the districts identified by the Central Ground Water Board
(CGWB) as having problems in water quality:

” Government of India, (2003)
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Jabalpur, Jhabua, Shivpuri, Dhar, Seoni, Shajapur and Chhindwara districts are the
most aff ected by fluoride contamination.

Chhindwara, Sagar, Sheopur, Shivpuri, Vidisha axd Rgjgarh are some of the districts
affected by high nitrate cntent in groundwater.

High salinity is found in Bhind dstrict in general and in localized areas in Shajapur,
Sagar, Ratlam, Ujjain, Vidisha, Chhatarpur and Sheopur districts.

Shahdadl, Umaria, Sehore districts are dfected by iron content in the groundwater.

Of these, fluoride and nitrate contamination needs immediate dtention as these
negatively impad hedth. The Hedth Department surveys also reveded significant
number of cases of fluorosis and water-borne diseases all over the state.

Human made factors are also equally responsible for the deteriorating water quality.
Contamination of water occurs due to poor construction and maintenance of handpumps,
open defecaion, washing of cloths bathing nea water sources and increasing use of
fertilizers in the farms.  Awareness regarding hedth impacts of poor quality of water is
missng among the vill agers; for them the taste and colour of water are the only criteria
for deciding on its quality. Poor infrastructure for water quality testing has further
accentuated the situation. Due importance requires to be given to quality aspeds while
addressng the mverage part.

Institutional/ Departmental Lacunae

Ladk of proper inter-departmental coordination and communicéaion as between those
dealing with drinking water and sanitation, irrigation, water resources management and
health, etc. has caused much dysfunctionality in managing water supply for rural aress.
Projeds have dso suffered due to dsruption in the fund flows caused due to stoppages at
various hierarchicd levels. A holistic goproach to water supply seems to be missing,
which, consequently, reduces the overall efficiency of the concerned state gparatus.

Studies indicate that schemes designed and exeauted by the engineaing departments tend
to overlook problems gecific to a particular source, region and their hydrological or
topographical aspects.® Thisis 9 as most of the adivities are often target based and not
concerned with the performance dter implementation. The need for revising the existing
approach focusing on foll ow-up monitoring and local spedficiti es cannot be overstated.

A specific problem relating to the water supply schemes remains the functional ambiguity
that has encouraged dvided attention by the department. The coexistence of both the
supply-driven schemes (ARWSP) and the Swajaldhara (the demand-driven programme
introduced in 2002) represents such lack of clarity at the implementation level. The
departmental cagpadty for promoting IEC was ladking, As a result, vill agers were not
made awvare in advance aout the purpose of the demand driven and were not convinced
about their participatory role and the need to make financial contribution in the new
scheme. In short, they felt aienated from the Swajaldhara programme. This implied that

8Agarwal, A., S. Narain and |. Khurana (eds.) (2001), Making Water Everybody’s Business Practice and
Palicy of Water Harvesting, Centre for Science and Environment, New Delhi, p. 298.
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the basic purpose of community participation was lost. The communication/ information
gap between the policy maker and the end users continues.

Moreover, drinking water resources management is not covered by any formal policy or
legal framework in Madhya Pradesh.’ There is no control over external fadors affecting
water supply sources reflecting a complete negligence towards quality and maintenance
aspeds. Renewed emphasis on sustained policy efforts at revival and/ or modernisation
of traditional water harvesting structures is an essentiality if future demand has to be
addressed. Broad-basing watershed in the state needs no underscoring.

Swajaldhara: The Financial Constraint

In the cae of Swagadhara, poor management caused a substantial amount of funds
remaining unutilised in the depository accounts. Data obtained from the state PHED
show that the atual expenditure for the schemes has been approximately 50 per cent of
the total funds released by the government. Even the number of schemes that are
completed and fully functional is quite small (Table 12).

Seoondary sources suggest that a delay is usua in releasing funds from the State to the
zila parishads and then to each subsequent level. The timings of releasing the instalments
are dso not observed maintained as per the guidelines; this has adversely affected the
implementation of Swajaldharain the state.

Table 12: Financial Progress of Swajaldhara
(amount in lakh)

Yea Allocaion rggrgd Total Expenditure (%) Sch(aaets”c‘:;)rr;irgl)eted
2002-03 563.85 481.13 278.44(51.65) 34(2)
2003-04 840.54 447.27 305.45 (68.29) 166 (42)
2004-05 966.49 72454 NA NA

At the village level, people were not aware of the cncept of 10 per cent capital
contribution and they compared it with the supply driven schemes that were running
paralld without any charges. Hence, collection of the cntribution from the villagers
became aproblem and it depended on the persorvinstitute' s ability to collect the anount.
In many cases, the partial capital contribution was made by the @ntrador; this was in
total violation of the whole concept of participatory approach. Inability to maintain the
aacounts was aso an issue in many cases where the VWSCs were lacking in cgpability
and infrastructure. In programme guidelines, no dstinction is made for tariff between
house mnnedion and community standpost/ handpump. Hence, it was held that until the
minimum (40 Ipcd) coverage of water supply is achieved, house connection should not be
encouraged. In most cases, O and M cost had not been estimated properly; many of the
schemes fail ed dueto poor O and M.

® Scott Wil sonand IDC (2005), Rapid Assessment of Rural Water Suppy and Saitation Sector in Madhya
Pradesh, A consultancy report prepared for Madhya Pradesh PHED and UNICEF, p. 34
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Sustainability

Though there is near total dependency on groundwater resources for rural drinking water,
no appropriate legislation at state level has been formulated as yet treaing sustainability
of groundwater a aitical. Awareness regarding operation and maintenance of existing
water resources is poor among the vill agers. Looking at the depleting groundwater level
and increase in fluoride, salinity, iron content in the water, due measures should be taken
for sustainability of existing sources.

The mnclusions of the CAG Report of 2002 are caustic. It observes, "Despite the added
thrust given to the Programme since 1999, planning and implementation suffered due to
negled of priority areas like sustainability, community participation and O&M.
Resultantly, many schemes were @andoned midway and a large number of non-
functional assets and unsustainable systems/sources were created which were indicative
of serious planning wegnesses. There is a strong question mark about the possibility of
the achievement of the new envisaged dbjedive of providing potable drinking water to all
vill ages by 2004.” (James, 2004 p. 24)

Rural Sanitation in Madhya Pradesh

As per the Census 2001, a staggering 91 per cent of rural households did not have access
to any form of toilets and 89 per cent did not have a bathing unit. Among those who had
toilets, 43.45 per cent had pit latrines and only 29.34 per cent had water closet latrines.
Districts with the lowest sanitation coverage include Sidhi (2.4 per cent) followed by
Shahdadl, Rewa, Dindori and Sheopur. The maximum coverage was found in Indore (25
per cent), Narsimhapur (23.6 per cent), Hoshangabad (21.5 per cent) and Harda (20.5 per
cent) districts. Nevertheless the red problem with such census data is that these neither
indicate anything about the nature of actual use of the toilets (the structure per se) nor the
prevalence of biases based on region, caste and community (Khanna and Khanna, 2005:
20).

Asfar as drainage is concerned, only 20 per cent of the rural households have wastewater
outlet within the house and 90 per cent of them are connected through open drainage.
Datia is the district where highest (50 per cent) of the households are mnneded to a
drainage system. The coverage in other districts has been much less in Jabhua district
only 5 per cent of the households have some drainage fadlity. The PHED data dso show
that implementation of new schemes has been extremely poor and only asmall fraction of
total sanctioned schemes under TSC have been constructed. It seams that though the
funds are avail able, the skill s needed for implementation are lading.

The most important reason for the fail ure of TSC in Madhya Pradesh can be identified as
the poor level of community awareness regarding sanitary and hygiene pradices. It was
surmised during the discussons with the PHED officials that provision of the facilities
per se had not helped much in the use and propagation of rural sanitation. Effedive IEC
remains an esential part of the TSC towards ensuring a dange in knowledge, attitude
and practice in the rural population. Unlesspeople ae aware and fully convinced about
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the drawbacks of open defecdion, adopting modern toilets could be a daunting
proposition.

Participation by the locd community is also important while dedding upon the
appropriate hardware technology for the toilets. The regional context plays a criticd role,
espedaly, in areas with aaute water shortage. Despite problems associated with
managing CSCs, these may till be mnsidered as dternatives to IHHLs in these difficult
regions. Studies also suggest that a very low level of awarenessprevails regarding solid
and liquid waste disposal in the villages and even TSC has not given due enphasis to the
same. Construction of NADEP pits and gpen drains has been taken up in some villages
under TSC, but the dforts need to be scded up.
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Appendix 1. Water Supply Coveragein Rural Madhya Pradesh (2005

District Total Number Percentage
name Habitation FC PC NC FC PC NC

1 | Bhopel 747 503 242 2 67.34 3240 0.27
2 | Raisen 1969 1211 683 70 61.50 34.94 3.56
3 | Sehore 1271 1023 184 64 80.49 14.48 5.04
4 | Rajgarh 2418 1163 1031 224 48.10 42.64 9.26
5 | Vidisha 2058 1291 710 57 62.73 34.50 2.77
6 | Betul 2546 1456 704 384 57.19 27.65 15.16
7 | Hoshangabad 1347 1293 19 35 95.99 1.41 2.60
8 | Harda 889 675 153 61 75.93 17.21 6.86
9 | Indae 1073 483 580 10 45,01 54.05 0.93
10 | Khandwa 1469 835 589 45 56.84 40.10 3.06
11 | Dhar 6322 4273 1307 742 67.59 20.67 1174
12 | Jhabua 9372 6105 1913 1354 65.14 20.41 14.45
13 | Khargone 4046 2618 765 663 64.71 18.91 16.39
14 | Barwani 53382 3758 1017 607 69.83 18.9C 11.28
15 | Ujjain 1489 645 715 129 4332 48.02 8.66
16 | Ratlam 1638 536 1023 79 32.72 62.45 4.82
17 | Mandsaur 1236 513 608 115 41.50 49.19 9.30
18 | Neemuch 1189 3% 650 143 33.31 54.67 12.03
19 | Dewas 1513 776 558 179 51.29 36.88 1183
20 | Shgjapur 1092 304 750 38 27.84 68.68 3.48
21 | Gwadlior 1192 766 406 20 64.26 34.06 1.68
22 | Datia 1079 592 151 334 54.87 1399 31.14
23 | Guna 3930 2760 923 297 69.35 23.19 7.46
24 | Shivpuri 2116 1473 485 158 69.61 2292 7.47
25 | Morena 3958 2831 455 672 7153 1150 16.98
26 | Sheopu 917 562 276 79 61.29 30.10 8.62
27 | Bhind 1887, 1452 325 110 76.95 17.22 5.83
28 | Sagar 2230 1053 985 192 4722 44.17 8.61
29 | Chhatarpur 1964 1484 293 187 75.56 14.92 9.52
30 | Panna 1758 1064 466 228 60.52 26.51 12.97
31 | Tikamgarh 2017 1281 322 414 63.51 15.96 20.53
32 | Damoh 1450 1189 179 82 82.00 12.34 5.66
33 | Jabalpur 1685 1277 328 8( 75.79 19.47 4,75
34 | Katni 1510 1092 284 134 72.32 18.81 8.87
35 | Narsinghpur 2151 1718 69 364 79.87 3.21 16.92
36 | Balaghat 3770 3157, 344 269 83.74 9.12 7.14
37 | Mandla 3860 2586 767 507 66.99 19.87 1313
38 | Dindori 3818 2151 1106 561 56.34 28.97 14.69
39 | Seoni 2586 1874 633 79 7247 24.48 3.05
40 | Chhindwara 4482 3302 811 369 73.67 18.09 8.23
41 | Rewa 8531 6668 562 1301 78.16 6.59 15.25
42 | Satna 5044 3201 1377 466 63.46 27.30 9.24
43 | Shahdd 6117 4658 504 955 76.15 8.24 1561
44 | Umaria 1914 1241 83 590 64.84 434 30.83
45 | Sidhi 7090 4599 1909 582 64.87 26.93 8.21

Total 126172 83888 28249 14035 66.49 22.39 1112

Source: PHED, Bhopal, 2005
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