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Introduction

The world is fast running out of fresh water, our demand for this ‘blue gold’ is increasing at a faster pace with passing time and thousand more people are compelled to survive in a water-stressed condition. One-half and two-thirds of the global population will be put to severe fresh water crisis within next quarter century, if we do not change our present wasteful mode of water- use (Barlow and Clarke, 2003). The corporate sector treats water as a commodity. It is human need, not right - they proclaim. The idea of selling water to the highest bidder denies the basic fact that water constitutes the fundamental component to all life forms and cannot be therefore, treated as a saleable commodity. It is an integral component of all ecological and societal processes 

Our planet is apparently rich in water but about 97.5 per cent of its water resource is saline as such unsuitable for drinking or irrigation. The volume of fresh water is only 2.5 percent of the total and that too is not readily accessible. About 68.7 per cent of fresh water is piled up in high latitude and altitude as snow and glaciers and 29.9 per cent is remaining as ground water and soil moisture. The global hydrological cycle operates through successive stages involving the evaporation-condensation-precipitation of 568000 km3 of water annually. The continents of the Earth receive 42750 km3 of water as precipitation, of which 32 percent falls on Asia (Gleick, 1993).. India gets 4000 km3 of water (0.70 per cent of the global or 9.36 per cent of the Asian precipitation) annually as precipitation but our country renders home to about 16 percent of world’s population on 2.45 per cent of the terrestrial surface ( NCIWRD, 1999):. The total rainfall, if evenly spread, can submerge the country with a sheet of water having depth of 1.20m. The distribution of this natural resource in India is spatially and temporally so uneven that hydrological extremes of flood and drought are annual events in some parts or the other. When Cherapunji receives more than 11000mm of rain annually, large parts of Rajasthan receive less than 200mm of rainfall. The south-west monsoon virtually generates more than 80 percent of annual precipitation in this country and that pours during the months of June-September. But a single cloud burst over a place can generate more than 60 percent of annual rain within a span of just 48 hours. The most of monsoon rain in this country if clubbed together virtually occurs over a matter of 100 hours or so (Agarwal , Narain and Khurana, 2001). The management of spatially uneven and temporally skewed rain-water in India is the most serious challenge for the water-managers of this country.

Water Resource in West Bengal:

West Bengal covers 2.7 per cent of the national territory and renders home to 8 per cent of the Indian population. The State is endowed with 7.5 per cent of the water resource of the country and that is becoming increasingly scarce with the uncontrolled growth of population, expansion of irrigation network and developmental needs. The Bengal Delta, which was described as areas of ‘excess’ water in the colonial document, now suffers from acute dearth of water during lean months. The spatial and temporal variability of rain within the State causes the twin menaces of flood and drought. Both the flood and drought isopleths are expanding with time in spite of ever-increasing investment in water management. The navigation even in the southern tidal regime has become an extremely difficult task for the country boats that require minimum draft. The Kolkata port continues to face the brunt of siltation even after the artificial induction of water from the Farakka Barrage. The rivers flowing through this State have altered their courses appreciably during last two centuries and many of them have been wiped out from the map. 

Water Resource: Availability Vs Requirement 
The Irrigation and Waterways Department (1987) of the Government of West Bengal made an assessment of the available water resource within the State in 1987. The Expert committee made a detailed exploration in the 26 river basins and stated that though the surface water in this state is estimated to be 13.29 Mham, only about 40 percent of it is utilisable. On the other hand, the available ground water though being 1.46 Mham only, is totally utilisable. The Central Ground Water Board estimated the annual available ground water as1.76 m.ham while the Irrigation Commission of Government of India put it as 2.38 m.ham. (Goswami, 1995, 2002). Goswami and Basu (1992) however, presented a more detailed account of the Water Resources of West Bengal and this is the most widely accepted report on the issue. The availability of water resource within this State is spatially and temporally uneven. The one-dimensional supply-side management of water involving an almost blind faith on large dams and long distance transfer of water proved futile due to evaporation and transit losses. The water efficiency in dam-canal networks of India was estimated to be 30-40 per cent only (NCIWRD, 1999). In fact present water crisis in West Bengal is largely due to misuse or abuse of water. The greatest foul is being played in the agricultural sector - the largest consumer, since the introduction of high yielding paddy in early 1970s. To realise this, one must have a comprehensive understanding about the supply-demand scenario of water in this State.


                                        Availability of Water in West Bengal

	Surface and Ground water (Mham)
	Availability
	Utilisable

	Surface water
	13.29
	5.31

	Ground water
	1.46
	1.46

	Total
	14.75
	6.77


                          Source: State Irrigation Department

The utilisable surface water (5.31Mham) in this State is less than 40 per cent of the available surface water (13.29 Mham). One major challenge of water management is to reduce this crucial gap. If utilisable water can be enhanced to 60 per cent of the available water by creation of more storage, additional 1.20 Mham of water will be available for our use. The irrigation sector is the largest consumer of water followed by the inland navigation sector. The official projection evinces that demand of water for agriculture would shoot up to 7.71 and 10.98 Mham in the years 2011 and 2025 respectively and those are more than available water for use by all sectors. So creation of additional storage and demand side management are dual challenges of present water management.

                             Requirement of Water in West Bengal (Mham)

	Sector
	2000
	2011
	2025

	Agriculture
	5.38
	7.71
	10.98

	Domestic
	0.26
	0.28
	0.38

	Industry
	0.26
	0.38
	0.59

	Power (Thermal)
	0.31
	--
	--

	Inland Navigation
	3.63
	3.63
	3.63

	Forestry
	0.01
	0.01
	0.01

	Ecology, Environment and Others
	1.00
	1.00
	1.00

	Total (Mham)
	10.85
	13.02
	16.60


Source: State Irrigation Department

 The State can distinctly be divided into three geographical units viz. - North Bengal, Western Rarh and Plains to the east of Bhagirathi. About 63 per cent of the water resource of the entire State is carried by eight basins of North Bengal while the Rarh and eastern plains are endowed each with 22 per cent and 15 per cent of water respectively. 

The eight river basins of North Bengal drain the southern slope of the Himalaya and carry about 98679 MCM of surface and 9130MCM of ground water annually. Monsoon rain is the source of most of the water in the rivers, which is concentrated within three months. The conservation or storage of water in this tract is difficult because the upper catchment of most of the rivers lie in Sikkim or Bhutan beyond the territorial boundary of West Bengal. The potential risk of siesmicity in the Himalayan terrain and high sediment load in rivers make building of dams ecologically as well as economically unsound. In fact, the huge water resource of North Bengal enters Bangladesh without being intercepted. However, there exists ample scope of rainwater harvesting but no such project has yet been undertaken. The discharge hydrographs of the rivers in North Bengal are so skewed temporally, that flood becomes a recurring phenomenon.

The reservoirs of south Bengal are located either along the western border of the State or beyond that i.e. within the territory of the adjacent State of Jharkhand.  The reservoirs of Damodar Valley Corporation (DVC), Massanjore, Hinglow and Kanshabati have lost their live storage capacity substantially due to siltation. The transit loss of water during the long distance transfer of water may be more than 60 per cent in addition to evaporation loss. Thus the large dams can only effectively meet merely 2.44 per cent of the demand of water in the agricultural sector (see Box 1).

                                                                           Box 1

      

                                                   ROLE OF LARGE DAMS IN WEST BENGAL

                            Total Storage Capacity at initial stage: 413.91 X 107 cu.m.

    Present Storage Capacity after 20 per cent reduction of 

    capacity due to siltation: 313.13 X 107 cu.m.

    Available water after evaporation and transit loss of about 

    60 per cent: 132.45 X 107 cubic metre.

                                       Present annual demand for irrigation: 5380 X 107 cu.m.




    The reservoirs meet only 2.44 per cent of the demand.

Since the supply of water is naturally constrained and demand is increasing in leaps and bounds, the gap in between is extending with time.

GROWTH OF POPULATION AND DECLINING PER CAPITA WATER

	YEAR
	POPULATION

(in Crore)
	PER CAPITA WATER

(in cu.m)

	1951
	2.63
	2574

	 1961
	3.49
	1940

	1971
	4.43
	1528

	1981
	5.46
	1240

	1991
	6.80
	996  

	2001
	8.02
	844

	2011
	9.40
	720     


                                              Water Requirement Vs Supply.

	Year
	Water Requirement (Mham)
	Deficit

	2000
	10.85
	38%

	2011
	13.02
	48%

	2025
	16.60
	59%


Source: Compiled from data of State Irrigation Department

The decades of 1950 and 1960 witnessed large scale dam-building either beyond the western border of the State or just along the boundary and even today we have no sustainable system to conserve the rain-water that falls within the geographical territory of West Bengal. The massive capital-intensive engineering interventions into the fluvial system during the post-independence era was guided by a reductionist engineering logic of remaking the Nature for meeting increasing and indiscriminate needs of population and economy. The engineers denied the basic ecological tenets and laws governing the fluvial regime and consequently the projects have not fared well in delivering due benefits and have instead been subject to serious and prolonged controversy over grim social, economic and environmental repercussions.

 Since 1970 there was the beginning of over-exploitation of the ground water often beyond the naturally replenishable limit. This was directly related to the introduction of high-yielding but water-intensive seeds that replaced the traditional ones. Now more than 0.60 millions of shallow and more than 5000 deep tube wells are operating in the agricultural fields of the State. 

                                                             Ground Water exploitation:

	Comparison of figures of 1st.,2nd., & 3rd. minor irrigation census.

	Sl

.no.
	Type
	No. of Schemes
	CCA in ha.
	GCA in ha.
	

	
	
	1986-1987
	1994-1995
	2000-2001
	1986-1987
	1994-1995
	2000-2001
	1986-1987
	1994-1995
	2000-2001
	

	1.
	DW
	63387
	55983
	39387
	31984
	24386
	27961
	44054
	39879
	45411
	

	2.
	STW
	368316
	504638
	603667
	624507
	1015476
	1169906
	994475
	1543586
	2002210
	

	3.
	DTW
	3122
	4039
	5139
	121689
	154065
	183162
	197650
	258192
	308731
	

	4.
	SF
	70820
	66454
	53781
	357212
	381412
	329399
	427724
	459040
	470680
	

	5.
	SL
	205471
	83645
	107595
	545654
	352936
	385431
	695186
	496682
	600161
	

	
	Total
	711116
	714759
	809559
	1681046
	1928275
	2095849
	2359089
	2797379
	3427193
	

	
	
	
	
	
	
	
	
	
	
	
	


Note: CCA- Culturable Command Area. GCA- Gross Irrigation Potential Created. DW-Dug-well, STW-Shallow Tubewell, DTW- Deep Tubewell, SF- Surface Flow Scheme, SL-Surface Lift Scheme. ( Source: Report of the Third Minor Irrigation Census( 2003), Govt. of west Bengal.)

WATER REQUIREMENT FOR SOME MAJOR CROPS IN WEST BENGAL

	Crop
	Sowing Season
	Harvesting season
	Water-Requirement excluding utilisable rainfall.

(in mm)
	Area under cultivation.

(‘000ha.)
	Water Utilized (m.ha.m.)
	Yield

Kg/ha.
	Production

(in ‘000 tonnes)


	Water-

 Intensity

Litre/kg

	Aus (Paddy)
	April
	August-October
	300-450
	402.55
	0.15
	2091
	841.83
	2152

	Aman

(Paddy)
	Mid June -Mid July
	November-December
	300-600
	4211.56
	1.90
	2374
	9999.96
	4423

	Boro

(Paddy)
	December
	April-May
	1400-1600
	1454.99
	2.18
	3334
	4418.88
	4944

	Wheat
	November
	March
	400-450
	434.00
	0.18
	2215
	961.53
	1919

	Potato
	November
	February- March
	400-450
	299.82
	0.13
	26090
	7822.36
	164

	Jute
	April
	August-October
	200
	651.81
	0.13
	13556
	8836.17
	295

	Pulses
	
	
	
	
	
	
	
	

	Oilseed
	November
	February
	250-300
	604.15
	0.17
	816
	493.04
	3370

	TOTAL
	
	
	
	
	4.84
	
	
	


NB: 1. Aus, Aman and Boro are three types of Paddy grown in West Bengal.

       2. Total water Requirement of Aus, Aman and Jute including utilisable rain water being 450, 900-1200 and 350-450 mm respectively.

          Menace of Arsenic:

The ever-increasing exploitation of ground-water has already brought forth the problem of arsenic poisoning in 75 administrative blocks belonging to eight districts of lower Gangetic plain, where occurrence of arsenic beyond permissible limit (i.e. more than 0.05 to 3.24mg/l) in ground water are mostly confined to shallow aquifer zones within 20-100 feet below ground level. About 26 million people are now at risk and even the city of Kolkata is not out of the danger zone. There are conflicting views about the possible cause of this menace. A group scientist opines that arsenic is released by the oxidation of pyrite or arsenopyrite following the lowering of ground water table. The other view is that arsenic is released due to desorption from or reductive dissolution of ferric oxyhydroxides in reducing aquifer environment (KMPC,2006). However, there is consensus among the scientists that the challenge should be met by using surface water as far as possible. The recharging of ground-water by rain water harvesting seems to be the best option.  The ground-water in Nalhati and Rampurhat blocks of Birbhum district, on the other hand, was found contaminated with fluoride. While the maximum permissible limit of fluoride in ground water is recommended to be 1.50mg/l, water quality in large parts of Birbhum is reportedly alarming (CGWB, 2001).

Impairing the Eco-Hydrology:

The ever increasing dependence on ground water for irrigation and drinking led to the decay and abandonment of age-old surface water management system of Bengal. The Zamidars (Landlords), especially in western Rarh tract excavated many ponds or built check dams to conserve the rainwater during monsoon months. The defection of this eco-friendly system began with the expansion of arable land, depletion of forest cover and expansion of railways. 

The hydrological equilibrium of the Bengal delta was largely impaired during 18th and 19th Century when the Zamindars and colonial rulers started to construct linear embankments along the bank of deltaic rivers with a view to control flood. This was a direct intervention into the fluvial regime that interrupted the annual distribution of sediment over the flood plain. The philosophy of water management was guided by a reductionist and rather simplified notion of achieving total freedom from flood by channelising the monsoon flow within embankments. This concept fails to take cognisance of the natural ecological functions that are equally important for the maintenance of the ecology and economy of the floodplains(McCully,2007). The fluvial system continuously transfers fluid and solids and this function is not only restricted within its channel but covers the wide floodplain where silt is deposited during the annual floods. The monsoon freshet flushes out sediment load from the channel and spills over the adjoining plain. The delta or floodplain building is thus intimately related to this ecological function of distribution of sediment load over the floodplains. The jacketing of the river with embankment interrupts the vital exchange of water and sediments between the channel and the floodplain, ultimately leading to the decay of drainage channel. So embankments were rightly judged as satanic chains by Willcocks (1930) . Majumdar (1941) was more critical about this scientifically unapt way of achieving freedom from flood and wisely opined “ …construction of flood control embankments a flood-controlling measure would be like mortgaging the future generations to derive some temporary benefits for the present generations.” .But the State Irrigation Department chooses to remain in dark and continues to be guided by the colonial legacy of arresting the dynamic equilibrium of tropical monsoon rivers and ultimately causing degeneration of the drainage system. 

The Ganga divides the State of West Bengal in to two unequal halves, popularly known as the North and South Bengal. The former is constituted of six districts namely Cochbihar, Jalpaiguri, Darjeeling, Uttar Dinajpur, Dakshin Dinajpur and Malda. These districts cover together an area of about 21763 sq. kms, which are about 25 per cent of the total geographical area of West Bengal. The population living in this geographical unit is estimated to be 15 million (2000) .The floods in North Bengal districts is almost a yearly event. This hydrological phenomenon frequently threatens lives and livelihood of a large number of people. The damages ensuing to annual flood ravages are spiraling up, year-to-year in spite of the ever-expanding expenditure for flood control. Even after five long decades of independence, no holistic flood management has been adopted. The Government’s attitude remains inclined toward a purely engineering-oriented measure characterised by a high degree of adhocism. The official data on flood are generally full of discrepancies, unreliability and lackadaisical disinformation.

The north Bengal plain offers natural outlet to the huge rain and snowmelt water of the Ganga-Brahmaputra basin, which encompasses an area of about 1.50 million square km. The Himalayan rivers become abruptly sluggish while approaching the plains. The rivers, which were enclosed within high bank or natural levees, enjoy the opportunity of free swing. The sudden loss of energy due to declining slope compels the rivers to deposit the sediments within their bed and thereby cause reduction of the capacity of rivers to hold water. The massive landslide and slope failures in the Himalaya often create temporary dams, which block the course of the rivers. Water continues to accumulate behind the natural dam until it is overtopped or breached when huge water rushes downstream and causes total devastation. In October 1968, Tista breached a series of such debris-dams and flooded the Jalpaiguri town. Being located along foot of the fragile Himalayan range, the North Bengal plain has become extremely flood prone.

Agriculture is the largest consumer of water. If we continue in the business as usual mode, by pursuing the present irrigation type and choice of crops, the demand of water will exceed the available water in no distant period.

Proposed Interlinking of Rivers:

The National water Policy was adopted on the 1st.April, 2002. The new policy proposed to divide the country into several water-zones with a view to transferring water from so called excess to deficit areas (NWP, 2002). The concept is launched with the pious intension of ensuring food security of the country.But there is enough scope to challenge the scientific validity of the project (Bandyopadhyay and Perveen,2004).The concept of excess or deficit in the ecosystem is an unmixed myth since all components are perfectly balanced in Nature. The Government of India does not take into account the basic ecological principle and ventures to withdraw a substantial portion of water from Brahmaputra-Ganga and Mahanadi basins. The excavation of 192 km.long Manas-Sankosh-Teesta-Ganga (MSTG) link will lead to the destruction of 2133 ha.of forest area in addition to 2194 ha.of agricultural land, settlement area and tea estate. The 394 km long Ganga-Damodar- Subarnarekha (GDS) link canal will gobble 8300 ha.of  fertile land and forest cover (Sarkar,2004).

The project does not take into account the ecological security and the delicate hydrological balance of the Ganga-Brahmaputra delta. Nor any heed was paid to the demand of huge population living in largest delta of the World. Even the question of Indo-Bangaldesh relationship over the sharing of water of Ganga, Brahmaputra and Tista was denied. Since 54 rivers are trans-boundary in nature and flows into Bangladesh from West Bengal, the Government of India should cohere with our neighboring State on the issue of water management. 
    The withdrawal of sweet water from Ganga-Brahmaputra basin may allow the saline water wedge to ingress further inland causing a serious ecological imbalance in the delta. Still Government of India adheres to the most expensive and optimistic water-management project the human civilization has ever witnessed. The long distance transfer of water would need to negotiate the topographic barriers and the power required for the purpose may be more than the project is expected to generate.

 It is learnt from the experience of large dam projects that the crucial gap between storage and actually utilised water must be reduced by shifting the place of conservation within or near the agricultural field. The only option to achieve this target is decentralised rainwater harvesting which can be attained by community participation and with the aid of low capital investment ventures. Such bottom-up options would be farmer-centered, eco-friendly and cost-effective. The major shift of paradigm should be reduction of over-dependence on ground water and that is to be utilised within the rechargeable limit. The water-intensive crops are to be replaced with drought-resistant crops as far as practicable. Finally, the community should continue to be the custodian of water. 

Drinking Water: 

The National Water Policy (2002) declared that ensuring the supply of drinking water should be the first priority of the Government. No village in India receives such scanty rain that we cannot quench the thirst of people. The per capita requirement of water per day is estimated to be 135 litres. But many citizens, especially in rural areas are denied of right to water. The average annual rainfall of the State is 1750mm, which largely runs off to the sea. The mission of the Government relating to drinking water supply during post-independence was largely dedicated towards the urban centres, while the rural areas remained neglected. The people of Purulia,Bankua and West Medinipur face serious water crisis during every summer. 

The Kolkata Metropolitan Area covering 1785 sq.km. consists of three corporations, 38 Municipalities,70 non-municipal Urban units, 14 outgrowth centres and 422 rural units. The population in this area was 14.78 million in 2001 and demand of water was 492.87 million gallon per day. The demand includes 30 million floating population who congregate into the city every day for job or business. The seven pumping stations extract 451.50 million gallon of water per day  from the Hugli river. The actual gap between demand and supply of water is much wider because the transmission distribution loss is more than 30%. This leads to ever-increasing exploitation of ground water. 

Polluting the Ganga:

The British had a clear vision on the role of Ganga and other rivers in this country. They realized that urban and industrial wastewater must not be poured into the river that was the only lifeline of the entire region. They excavated east flowing canals through the city of Kolkata to divert the wastewater into the natural wetlands on the eastern fringes. The East Kolkata Wetlands not only act as the reservoir but also as locations for the recovery of precious resources through a natural process. 

The absence of necessary regulations in independent India led to further pollution of the sacred river. The River Goddess was the helpless victim of indiscriminate dumping of urban and industrial effluents.  In West Bengal the magnitude was alarming. Other industrial and urban centers on both sides of the river treated the river as a convenient outlet for polluted wastewater. The river began to gasp for life! Fish was scarce. Even the delicious Hilsa, so dear to Bengali cuisine, fast became an expensive thing of the past. The Gangetic dolphins became a rare and endangered species! The devotee, who takes holy bath in the ‘sacred’ waters, are hardly aware of its terrifying chemical properties!

The Ministry of Environment and Forests of the Government of India have now specified the quality of water that should flow into the river. When the dissolved oxygen is equal to or more than 5 milligrams per litre, the bio-chemical oxygen demand is 3 milligrams per litre and  when the maximum probable number of coliform organisms is 500 per 100millilitres, the water is said to be safe for bathing. The truth is alarming.  But the flowing water is not like that. In many different ways we also contribute generously to the acts of polluting the river Ganga. The narrative of the River Goddess had changed drastically into the call for emergency measures.

The Ministry of Environment and Forest of the Government of India envisaged a plan to save the river from further damage in February 1985. It was a project for the people of India. The initial thrust was immediate reduction in the domestic pollution load in 25 Class I riverside towns in West Bengal, Bihar and Uttar Pradesh, of these, 15 were located in West Bengal alone. 

The 1984 comprehensive survey of the Ganga basin by the Central Pollution Control Board resulted in the Action Plan. The survey indicated that out of the total measurable point sources of pollution, 75% was on account of municipal sewage from towns located along the banks of the river and the remaining 25% was on account of industrial effluents.

In 1984, an estimated 4186 million litres of wastewater was discharged daily into the Ganga along its entire course. West Bengal contributed 868 million litres every day, with its Bio Chemical Oxygen Demand or BOD load was 119.53 tonnes, while Chemical Oxygen Demand, or COD, load was 330.96 tonnes, and Suspended Solid, or SS, load was 405.99 tonnes.With only 7% of the Ganga Basin located in West Bengal, it used to contribute about 21% of the total wastewater.The domestic wastewater discharge was 338.8 million litres per day. Daily, the BOD was 22.24, COD stood at 101.21, and SS at 81.49 tonnes.   

The Story of the First Phase of the Gangs Action Plan began with improvement of the water quality up to acceptable levels by intercepting  the pollution load reaching the river. The Monitoring Committee recast the objective of the First Phase to restoring water quality up to the designated “best bathing class”. 

In 1984, dissolved oxygen in the river-water that flowed along Kolkata  ranged from 5.4 to 7.7 milligrams per litre. Recent investigation reveals that it now ranges from 5.4 to 9.8. The Biochemical oxygen demand has declined from 1.5 to 3 in 1984 to less than1to3 milligrams per litre. The maximum probable number of coliform count, which ranged between 50,000 to more than nine lacs two decades ago, is today reduced to the 23,000 to 1,50,000 range. Even the quantity of dissolved solids had reduced. These successes have been achieved through several schemes. 

Theoretically, West Bengal’s 21 treatment plants now purify 371.60 million litres of water every day – this is about 42 % of the total treatment facility created during the First Phase of the Ganga Action Plan. But many untreated sewage outlets still continue join the river. Many industries pollute the river flouting the norms imposed upon them.

The restoration of water quality in the river is certainly a people’s programme, achievable only through collective responsibility. Large numbers of riparian communities and individuals, more than just Government officials, must act if the river has to be saved. Only People can protect holy river. But we must act fast, before it’s too late. 

…………………
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