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AHSTRACT

Avdilahilily of safe (Irmkiiiy® woicr is inodniiiolc. Scvci'c uuilcr shoiioycs hove
already led la a “rowiny, nimiher of conflicis between users (ay,riciillure, industry,
domestic), intra-state and inter-state. Erneryiny® cliallenyes include nianayeinent of
existing inf'astrnctnrc and of the water resource itself IlI'ater reform in India mostly
focuses on organizational issues rather than the instruments that govern the
relationship between the regulator and the user. Pm\'ision of canal irrigation and
water supple services in India has largely remained with the government agencies.
Absence of enforceable water entitlements at all levels is at the root of service
shortcomings, water wuse inefficiency, un-regulated groundwater extraction,
negligence of traditional and low-cost water bodies, financial jirobleins and conflicts
which plague the water sector. Faced with poor water supply services, farmers and
urban awellers luive resorted to helping themselves by pumping out groundwater,
which has ied to rapidly declining water tables: in coasted areas this trend has led to
salinity ingress, hinancial crunch has also led to an enormous backlog of
maintenance and thereby, inadeeptate /; rformance levels ofirrigation projects. India
reepu'res proper design and effective ex cution of suitable strategic options. Water is
emerging as a national challenge and its most efficient management has to be given
top priority in order to meet the future demands of food grains for a fast growing
population. Managing water resources is more iin/iortant than managing material
wealth.

IN'iiU)i)[IrriON

fin iiidia, the tottil utili/able water resource is assesscrl as 1123 IR7M. Keeping a provision oi
isboiit?! BCNdA-r out (4'433 DCM of gronndwaici-. 362 'RA4"yr of the resource is estimated k&
its:available for irrigation. The net draft of gromulwater lor Irrigtition is aroimtl 130 IR.7MNr, [I'lie
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per capita availability of water at national level has been reduced Ironi about 5177 cubic meters
in 1951 to the estimated level of 1,820 cubic meters in 2001 with variation in water availability
in different river basins. Given the [;rojected inciease in |X)|)iilation by the yctir 2025, the per
capita availability is likely to drop to below 1,000 cubic metres, which couid be labeled as a
situation of water scarcity (Revathi.K.2011).

BACKGROUND OR THE STUDY

India iias a highly sca.sonal pallern of rainlall, with 50% of precipitation falling in just 15 days
and over 90 per eent of river Hows occurring in just four months. A total storage capacity of
212.78 Billion Cum (BCM) has been created in the country through major and medium projects,
file projects under construction will contribute to an additional 76.20 BCM, while the
contribution expected from [irojects under eonsidci‘ation is 107.54 BCM. 1lhe total availability d
water in the 76 major reservoirs was 109.77 BCM at the end of the monsoon of 2005
(Manzoor.K.P.201 1). 'fhe irrigation potential of the country has been estimated at around 139.9
mha without inter-basin sharing oi water and 175 mha with inter-basin sharing. 1he Cential
Cjroimd Water Board (CGWB) has estimated that it is possible to increase the groundwater
availability by about 36 BCM, by taking up rainwater luirvesting and artificial recharge over an
area of 45 mha through surplus monsoon runoff, 'fhus, the groundwater availability may
correspondingly increase. lhe recent estimates (GO!, 2010) on water demand aie made by
Standing Sub-Committee of the Ministry of Water Resources (MoWR) and the National
Commission for Integrated Water Resources Development (NCI WRD); for the period till 2050’s
their estimates (shown in Table 1) . Both of them have triggered warning bells on the intensity of
the problem. The estimates by MoWR indicates that, by year 2050, India needs to increase by 5
times more water supplies to industries, and 16 times more for energy production, while its
drinking water demand will double, and irrigation demand will raise by 50 per cent.

TABLE-1

WATER DEMAND (IN BCM) FOR VARIOUS SECTORS

Sector Slaiuliiig Siib-Commiltec of MoWR NCIWRD
Year 2010 2025 2050 2010 2025 2050
Irrigation 688 910 1072 557 611 807
Drinking Water 56 73 102 43 62 111
Industry 12 23 63 37 67 81
Ihiergy 5 15 130 19 ihg 70
Others 52 72 80 54 70 111
"1otal, 813 1093 1447 710 843 1180

Source; ivlimstry of Water Resources T QUi
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The total annual rcpicnisliabic groundwater resources of the countiy have been assessed as 433
billion Cubic meters (I3CM) and the net annual groundwater availability is estimated at 399
BCM (GOI, 2010). The groundwater development level is 58 per cent. The development of
grotindwatci in different areas of the countr} has not been uniform. Highly intensive
development of ground water in certain areas in the country has resulted in over exploitation
leading to decline in the levels of groundwater and sea water intrusion in coastal areas. There is a
continuous growth in ‘dark’ and ‘overexploited’ areas in the country. Out of 5723 assessment
units (Blocks/Mandal.s/Talukas) in the country, 839 units in various States have been categorized
as ‘Over exploited’. In addition 226 units arc ‘Critical’, 'fhcre are 550 semi-critical units, where
the stage of ground water development is between 70 per cent and 100 per cent (MoVVR, 2010).
The Central Ground Water Authority (CGWA) has notilled 20 severely critical/over exploited
areas in the country for regidation of groundwater development and management. Over the last
two decades, 84 per cent of the tot;d addition to net irrigtited tirca came from grotmdvvater, and
only 16 per cent from canals. By the year 2000, the net area irrigated by private tubcwclls is
about double the area irrigated by canals. Groundw.ater stipplies support 70 per cent of the
irrigated area, about 80 per cent of domestic wtiter supplies (World Bank, 2010). According to
the Planning Commission, while the tigriculturc sector accounts for nearly one-third of the sales
of the Slate Itlcctricity Bottrds, the revenues from (ai'mers ;iccount lbr only 3 per cent of total
revenue. The World Bank (2010) estimates that subsidies to farmers account for about 10 per
cent of the total cost of supply, or about Rs 240 billion a year, which is equivalent to about 25
pc cent of India’s llscal dencil tuul two and a half limes the annual expenditure on can.al
irrigation, with large impacts on fiscal del'icils at the stale level. In addition, suslaimibility I'f
groundwater resource itself is a major concern. Many ol the most highly iiroduetive localities are
aircatly under severe groundwater stress. |his is undoubletlly a cruciitl chtillengc hieing India in
the coming decades.

. 11" FIVE YEAR PLAN FOCUS

The 11" five Year Plan (2007-12) lays down provisions for efUcient management of water
resources in the counli'y. 1lhe main objectives ol the Xl Phin, as pointed out in ihe.MoWP.

working group report are
a) Creation of additional potential of around 16 mha;
b) Reducing gap between potential created & its utilization;

¢) ) Mitigation of Hood d.amagcs;

d) Promotion of mass awtirencss on wtiler related issues. In oidci to achieve these objectives, the
group recommcntls ;i few slrtitegics viz., completion ol ongoing irrigtition piojecls tuul extension,
renovation & modernisation of old schemes; improvement in the efUciency of irrigation system;
Command Area Development and Water Management; Participatory Irrigation Management;
sustainable groundwater development and management; research and development activities on
priority areas; establishment of River Basin Organizations; information, education and
conimtinicalion for intiss ttwtircness. 1he pl;ui emiiluisizes the cretition of inigation potent!.ils and
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thereby highlights the need to close the gap between irrigation potential created and irrigation
potential utilized so as to ensure clTectivc ‘developnient’ and ‘inanagcincnt’.

niUIGATION DEVELOPIVIEN'I

In an agrarian economy like India, irrigation has played a major role in the ag,iicultuial
production process. Irrigation development in the country has been taken up in a big way ihioiigh
Major, Medium and Minor irrigation schemes since independence. The irrigation potential has
gone up IVom 22.6 Mha (9.76 Mha through Major and Mcditnn and 128%1 Mha thiough Miiioi)
prior to Plan period to 93.95 Mha by the end ol IX Plan ;md luithei to 97.15 Mha (38.87 Mha
through Major & Medium and 58.28 Mha through Minoi) up to Maich 2004 against the Ultimate
Irrigation Polemial of 139.91 Mha (58.49 Mha through Major & Medium and 81.42 Mha
through Minor). 'I'his development of in‘igation lacililies has lai'gely contributed to country s self
sufriciency in food grains which has gone up Irom 51 Million tons in 1950 to 210 million tons in
2000. A total number of about 1248 Major, Medium and b.RM (f'.xtension. Renovation and
Modernisation) projects have been completed up to March 2004 and another 471 (169 Major,
219 Medium & 83 ERM) projects, which have spilled over IVom IX Plan with a balance cost of
about Rupees One lakh crorc, are on-going. In addition, )00 new piojects (/8 Majoi, 136
Medium & 86 ERM) arc being taken up dLiring the X Plan pei iod. Additional Irrigation Potential
of 10.50 Mha (6.5 through Major and Medium and 4.00 Mha. through Minor) is i)lanncd to be
created during the X Plan (also see lable 2). totaling to 104.45 Mha by the end ol the ctiiicnt
Plan (MoWR, 2007).

TABLE- 2

MA.JOU AND MEDIUM IRRICA'I'lON PRO.IECf OF DURINC X PLAN

Major Medium ERM
Projects spilled into X Plan 171 233 86
New projects taken tip in X Phtn 40 84 46
Projects likely to be completed in X Plan 48 91 39
No. of projects deferrcd/mergcd/rcclassilled etc. -6 -4 -4
Spillover projects into Xl Plan 166 nil 89

PO FENTIAL CREATION

L.xpansion of liiigation lacihties, ah)ng wiih consolidation ol the e.xistmg sy'steins, has
been the mam part of the strategy Ibr increasing production of food grains. With sustained and
systematic development ol irrigation, the irrigation potential through major, medium and minor
irrigation projects has increased from 22.6 million hcclares (mha.) in 1951. when the process of
planning began in India, to about 98.84 mha. at tiie end of tlie year 2004-05. Plan-wise irriuatiia

yijud M
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ftHential created and utilised throimy, paior - medium and minor irrigation projects in the country
Bshown ill Table 3.

TABLE- 3
| irrigation potential created and utilized during plan periods in
INDIA
Plan period Potential (cumulative)  potential (cumulative)
created (mlia) utilized (mha)
Preplan period) 22.60 22.60
Iplan (1951-56) 26.26 25.04
T plan (1956-61) 29.08 27.80
ill plan (1961-66) 33.57 32.17
Annual plans( 1966-69) 37.10 35.75
JV plan(1969-7d) 44.20 42.19
y plan (1974-7S) 52.02 48.46
Annul plans (1978-80) 56.61 52.64
M plan (1980-85) 65.22 58.82
M1 plan (1985-90) 76.53 68.59
Annual plans (1990-92) 81.09 72.86.
Ml plan (1992-97) 86.26 77.24
iX plan (1997-2002) 93.95 80.06
X plan( 2002- 2007) 98.84 83.56
Source: Ministry of Water Resources, 2010
. A milestone in water resources development in India is creation of a huge storage

capability, nccause ol'lliese created storage works it has now become possible to provide assured

mirrigation in the command area, to ensure suiiiily lor hydropower and thermal power plants
located at dilTerent places and to meet requirement for various other uses. Mood moderation
could be elTectcd in Hood prone basins, where storage has been provided. Besides, sup|)ly of
drinking water in remote [ilaces throughout the yeai' has become possible in dillerent parts ol the
countrv.
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The expenditure iricurred on major and inedium i)rojec!s and the irrigation potential created
during the various plan periods are shown in I'able d.

i'Am.E- 4
MAJOR AND MEDIUM IRRIGATION PROJEC'TS (EXPENDI TURE INCURRED AND
POTEN'TSAL CIIEA'TED)

Outlay/cxpendilure Potential Ciinuilative

Period (Rupees in croi cs) created (mlia) (mha)
Pre-Plan period Not available 9.70 9.70
First Plan (1951-56) 376 2.50 12.20
Second Plan (1956-61) 380 2.13 14.33
Third Plan (1961-66) 576 2.24 16.57
Annual Plans (1966-69) 430 153 18.10
Fourth Plan (1969-74) 1,242 2.60 20.70
Fifth Plan (1974-78) 2,516 4.02 24.72
Annual Plans (1978-80) 2,079 1.89 26.61
Sixth Plan (1980-85) 7,369 1.09 27.70
Seventh Plan(1985-90) 11,107 2.22 29.92
Annual Plans (1990-92) 5,459 0.82 30.74
Eighth I'lan (1992-97) 21,669 2.22 32.96
Ninth Plan (1997-2002) 42,968 4.10 37.06
Itcnth Plan outlay (2002-07) 71,213 6.50 43.56

i
Source; Ministry of Water Resources, Govcriunent olTiulia, 2()!().
At the beginning of the Tenth Five Year !>lan, there were 162 major projects with a spill over

cost o!' Rs; 1409(j'8 crore, 221 medium projects wdlh a spillover cost of Rs. 12786 crorc, and 85
iixtension, Renovation and Modernisation projects, will; a spillover cost ol’Rs. 21256 crore.

India is currently lacing a daunting set ol waiter-related challenges. I'he next two sections deals
with key issues Ibllovwed by strategic options to address I icm.

KEY ISSUES INWATER RESOURCE MANAGEMEN'T

I. ACCESS TO AND ADEQUACY OF SAFE W.A'TEJi

The per capita water availability at national level has declined over the years. Deterioratim' wate/
Autility  pollution problems and seasonal water shortages are increasiimlv makim" water
unsuitable and inadequate Tor basic human needs. Key challenge is providing safe and “rdecuiate
water to al . In rural areas burden of (etching water Irom distant sources falls on women and yet
women (wlio arc the providers and managers of water in the household) have little or no voice in
waiei ie.soiirccs planning’. As tor the urban areas, most large cities are chronically short of
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far the most serious challenges arc those of management orthc existing infrastructure and of
ftc water resource itself. Over the past few years several high-level commissions have been
Ippomted to deal with water management issues and also new national/state policies have been
ptvnnilgatcd. However, not much of it has been implemented effectively. This divide between
Aproblem and practice has led to extensive loss of credibility of the state apparatus for water
»feveloprment and management. Problem is balancing between service providers and users of all

lim. for example, well-functioning water systems often separate the providers of services from
~ o\ crall water rcsoui'ccs management authority.

3. SERVICE PROVISION

llie provision of formal irrigation and water supply services in India is the virtual exclusive
moaoixrly of government agencies, which often do not provide services to many (especially the
poor) or provide poor (piality services to those who do have access. On the contraiy, market
competition could correctly be argued to improve efficiency. Absence of clear, cnforoeable water
entitlements at all levels is also at the root oi' service sliortcomings such as, water use
inclTiciency, corruption, financial problems and conllicts which plague the water sector in India
currently. Importantly, partnerships between public and private entities have proven a record for
raising project llmmcing and bringing in technical expertise for infrastructure |mlrodects, including,
water and sanitation. I'hey can accelerate solutions and enhance operations and service.

m. ()\'ei’-e\traetioii or(in)iiiu\N'":iler and (Uiality Prolrlems

Problems related to grouiulwatu' go\'ern;mcc include high extraction rates, niictuntiri!; water
tables. gixMiiulwatci- pollution, and rcducerl agricultural production and ecp.iity issues,
Ccmplexities such as the existence of millions of wells across the country, unhimlered public
sccess to groundwater anti oltcn pooily undeistood character of the system dependent on
jgrouiulwatcr. pose a serious challenge to the grouncKvatcr managers. Although the CGWB has
‘classiUcd areas as safe, semi-eritical. critical and unsafe based on units of groundwater
av.iilabilitv for its development, there is general lack of vision about .he development and
rodiarge of ground water rcsourees.

4. (;ROVFIN(; EINANCIAE CRUNC'I]

Clirreiuly. Intlia's water sector is in severe hnancial distress c.nd there is enoimous liability lion>
diderretrmaintenancc. There is shortage of substantial runds to deal with the needs for tlie
tieselopment ol water resouices inirasirueiuiv. niaintenanet' and management. I'unds aie iG.|uiici.|
nat onlv for annual maintenance and reb.ahilitatitm of tlie seetor but also for providing services to
llisse who do not have them. In short. inadec|uate cost recovery and lack of direct bnkages
K-tween both revenue and expenditure are at the root of these problems. Thcrefoie, there is an
ureenl neetl to fcirmulate appixipriate water ixdieics. institutions, strategies <rd technologies to
Tddress these issues.

-1T/
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5. EXPAINDING WATER CONEUCTS

Allocation of water between users (agriculture, industry, domestic supplies, hydro-power, etc.)
and between areas within river basins (e.g. catehinent areas versus Hood plains) is often
uncontrolled, and inecjuitable. Severe water shortages have already led to a growing numbei of
conflicts across the country. Some 90 percent of India’s territory is drained by inter-state rivers.
The lack of clear allocation rules and uncertainty about how much water each state has a light to,
impose high economic and environmental costs. Such growing water conllicts between diffeient
users, areas and States (inter-state disputes on sharing of river watei) and ineciuitics in
distribution of the available water resources arc some ol the crucial conccins cuiicntly laetd by
the country’s water-sector.

6. ABSENCE OF AFFECTED PEOPLE’S INVOLVEMENT

There are serious issues about how the allectcd people arc dealt with in major water
infrastructure projects. In coming decades planned inirastructure projects include hydiopowei
that generates large revenues and involves substantial resettlement of people. Infiastiuetuie
developers need to see the economic and social development of local communities to be as
important as the technical aspects. There are important issues of responsibility which need to be
worked out between project developers and state governments (to whom non-state devclopeis
pay massive royalties of 12% of the gross value of the power generated).

7. INADEQUATE TRANSPARENCY

A central feature of modern water management in a liberali/.ed eeonomy and democratic
environment is that of openness and transparency. In most countries now all relevant information
- hydrological, performance, planning - is available |)ublicly, on the web and in real time.
Unfortunately, Inditi has been slow in adapting to this changed information environment.
However, recently there has been some modest progress, 'fhis change would undoubtedly
stimulate a chain reaction of accountability, participation and demand for- more aiul better data
which would transform the culture of water management in the country. ImportanUy, there is a
powerful feedback loop between data availability, quality and support for data collection
activities. Global e.\perience shows that hydrology data systems will be maintained only when
there are users who can get easy access to the information, who find the data they need in a user

friendly way, and who then become a pressure group on government to commit the necessary
funding to the data collection activities.

STRATEGIC OPTIONS

L FROM ‘WATER RESOURCES DEVELOPMENT’ TO ‘WATER RESOURCES
MANAGEMENT’

India needs™ to shift its focus from ‘water resources development’ to ‘water resources
management’ by restructuring and strengthening e.visting institutions for better service delivery
and resource sustainability. Planning for big water resources projects should be interdisciplinaiv
win all environmental, ecological and human concerns internalized and thereby assessin< the
mipacts by a concrete statute. At the national level, a number of national commi.ssions have been
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, COnslitiked by the central government to review spccinc water policy issues as well as plan for a
v long-term development of the water sector.

I . PROMOTE RIVER BASIN ORCOVNIZATIONS

; Despite the legal provisions! 6, not a single River Board has been constituted under this Act
(lyer, 1994; Naqvi, 2006). None of the state governments lias so far made any such “request” to
establish River Basin Organisations. The origin of River Basin Boards in India can be seen from
two perspectives: a) functions vested upon the board by certain policies, b) legal considerations
for its formation. However, there arc impediments to tlie formation of River Basin Organizations
based on forma! rules, laws and procedures, leaving tliose aside there are also otlier
impediments originating from the political, economic, and institutional environment.

2. ENSUR.E INTEGRATED WATER RESOURCE MANAGEMENT

Coordinated and conjunctive use of all water - by location (surface, ground), by users (rural,
urban, semi-urban), or by use (domestic, irrigation, industrial and institutional) - is a working
dclinition of integrated water resource management (IWRM). In the absence of demand
management (inducing water conservation tbrough prices or other incentives) in urban as well as
rural India, supply augmentation alone is not likely to bring supply in line with tiemand. Another
major conundrum is how to make 'demand-responsive' water development in rural India match
with the technical requirements of watershed-wide management under IWRM. India depends to
a large extent on groundwater resources, which arc an intrinsic component of basin hydrologic
units. The increased focus on integrated surface and groundwater management, which has been
advancing significantly in India, will likely reduce tbe perception of India's groundwater
dependence as an obstacle to IRBM.

t

3. SUPPORT GROUNDWATER GOVERNANCE

' The issue of regulation is important in groundwater management. Introducing a groundwater
management system that ensui'cs balance | etween abstractions and recharge is a rather difficult.
Also, command and control type of approac lies to prohibit more abstractions simply do not work.
Groundwater management essentially requires a legal framework which constrains the rights of
people to pump as much water as they wish from thc'ir land; tbe separation of land rights and
water entitlements, with the latter usually based on historical use; strong government presence to
give legal backing for the development of participatory aquifer management associations and to
provide the decision-support systems which enable aquifer associations to monitor their
.resource; and, above all, clarity that tlie primary responsibility for the maintenance of the
"resource on which they depend is with those who have entitlements to use water (rom a
- particular aquifer.

" 4. SCAUE-UP COMMUNITY-BASED TANKS RE.IUVENATION

0,

tj/olildia has some 580,000 tanks of various sizes spread over across the country. Most of them
ljwerc managed by local communities for several centuries. In the |:)ost-inde|')endcncc era. they
Ircollapscd owing to poor maintenance and lack of interest (rom the government. Community
‘ based tank rejuvenation is of critical impoi'ttmce for a country like India. With g"Owdng water



scarcity, tank rejuvenation is an important way in which water can be conserved lor botli surface
and groundwater irrigation. Higli pcriorniing tank institutions liavc wcll-dclincd nouns, evolved
over a long period of time, about allocation ol water to various segments and special lules in
times of scarcity. Tanks are common pro|)erty ol the village, and whether the institution makes
provisions during a scarcity situation to enable economically weaker sections and the landless to
sustain their livelihood, is an important factor in obtaining cooperation from all villagers.
Though based on custom and tradition, they aie clear, spccilic, detailed and accepted by all
command area farmers as lair, fhere are a wide range ol allocating rules, which locus on
ensuring livelihood to the marginal and poor.

S PROVIDE WATER FOR ALL

I'ne National Water Policy - 2002, has assigned the highest priority to drinking water. However,
it is important to note that despite five decades ol planning and over a decade ol Drinking Water
Missions’ there arc large numbers of ‘no source’ villages, i.e., those with no identilicd source of
safe drinking water. Interestingly, although the targets lor covering such ‘no source vihages arc
repeatedly achieved, their numbei's grow, which in turn mean that some ‘covered’ villages arc
lapsing back into the uncovered category, and that newer villages ai'c being added to this class.
India needs to revamp its model of drinking watci' |m)rovision. 1lhe countiy needs to tap assured
sources and link them within the rivei' basin, it reciuiied. 1his woukl enable within a river basin,
guaranteed domestic supplies both in terms ol ciuantity and cjuality. for this, investments have to
be focused on creating effective inlrastaicture and mechanisms to operate them elliciently. 1
required, supply links need to be provided across the basins. Since, provision ol drinking water is
prime concern, both states and central governments and all stakeholders would su|rport such
venture. All this would enable to provision of adcciuatc safe drinking water for all in the country.

6. PROMOTE PUBLIC-PRIVATE-PANCIIAYAT-PAR INERSMIP (PPPP)

The National Water Policy 2002 also encourages private sector irarticipation in planning,
development and management of water resources project for diverse uses, which might help in
generating rmaneial resources and introducing ctiiporate mamigement and improving service
efficiency and accountability to users, fhe public sector should play an e.xpandcd role in
financing and provision of public services (such as Hood control and sewage treatment) and the
government should develop a set of laws, policies, capacities and organizations for defining and
delivering an enabling environment, with special emphasis on the establishment and
management ol water entitlements, and the regulation of services and resources.

CONCLUSION

India continues to struggle with growing financial crunch to complete its watjr sector
infiastructuie and its operation and maintenance cost. On the other hand, inadec|uatc institutional
reforms and effective implemeination has affected its performance level. In recent years, the
Government of India has initiated several steps to improve investment and management of water
management sector. Availability of safe drinking water is inadequate. Severe water shortages
have already led to a growing number of conllicts between users (agriculture, indusliy
domestic), mtra-state and inter-state. Lmerging challenges include management of existing
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MBlfrastriiclurc iikl o( the water resource itself. Water reform in India mostly focuses on
organizational issues rather than the instruments that govern the relationship between the
Nitgulator and the user. Provision of canal irrigation and water supply services in India has largely
lirermained with the government agencies. Alxscncc of enforceable water entitlements at all level’s
a the root of service shortcomings, water use inefneieney, iin-rcgulatcd groundwater
;CXraction, negligence of traditional and low-cost water bodies, financial problems and conflicts
‘which plague the water sector. Faced with poor water supply services, farmers and urban
dwellers have resorted to helping themselves by pumping out groundwater, which has led to
fapidly declining water tables; in coastal areas this trend has led to salinity ingress. Financial
cninch has also led to an enormous backlog of maintenance and thereby, inadequate performance
levels of irrigation projects. India requires proper design and effective execution of suitable
strategic options. Water is emerging as a national challenge and its most efficient management
hes to be given top priority in order to meet the future demands of food grains for a fast growing
population. Managing water resources is more important th.an managing material wealth.
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