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Abstract- Considering ever increasing demand of depleting water resources in India, Government framed a new National 

Policy on water which attributed water to be a prime national asset. Currently, there exist many traditional methods to 

cut down use of water and water saving techniques, effective channelization and storage techniques, but are they enough 

to mitigate current water shortage/flooding situation or are there other options. To overcome and mitigate problems of 

unequal distribution of water in various river basins, the National Water Development Agency (NWDA) came up with an 

ambitious Inter River Linking Project to drain surplus water to water deficient basins. This paper analysis the economic, 

social, technological, ecological and associated challenges of Inter Linking of Rivers and the way forward. 
 

I. INTRODUCTION 

Surface water on earth is primarily stored within river basins which constitute primary source of fresh water. There 

has been exponential exploitation of this water over last century with increasing population. This has resulted in 

increase in water requirement by seven times to cater for three times increase in the population in the same time 

period. As per some forecasts, two third of world population by 2025 would be water stressed which currently is 

estimated to be around two fifth of the population1.  This is because 75 percent of annual rainfall globally is 

experienced by areas where less than 33 percent of the world population resides2. In addition, it has been observed 

by the scientists that with increased industrialization, almost one fifth of the aquifers3 across the globe have been 

over exploited and that water sources are diminishing earlier than what was expected. Climate change will also have 

major implications on global water resource4. Therefore, water security for agriculture and domestic use vis a vis 

economic development have contradictory requirements and current world water usage statistics depict this.  

Current water usage 

 

Usage (%) World Europe Africa India 

Agriculture 69 33 88 83 

Industry 23 54 5 12 

Domestic 8 13 7 5 

Source: United Nations Report 

According to the definition of “water stressed” areas, and as per the accepted worldwide norms, a country is termed 

as water stressed if availability of water goes below 1700 m3 for an individual in a year. This quantity is likely fall 

to about 1400 m3 and 1200 m3 by 2025 and 2050 respectively. Hence, it is evident that India remains water scarce 

country with availability of surface water much below the world average. 

 

Per capita water availability in India 

Year Population (Million) Per capita water availability 

(m3/year) 

1951 361 5177 

1955 395 4732 

                                                           
1
 Diouf  Jacques’, “UN Food and Agriculture Organization - on Coping with Water”, 22 March 2007. 

2
 A United Nations Water Analytical Report. 2013 

3
 United Nations World Water Assessment Programme, 2014. 

4
 Cooley, H., Ajami N., Mai-Lan Ha, Srinivasan,V., Morrison, J., and  Donnelly,K., “Global Water Governance in 

the Twenty-First Century”, 2017. 
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1991 846 2209 

2001 1027 1820 

2025 1394 1341 

2050 1640 1140 

Source: Government of India  

 

As per Indian constitution, water remains a state subject whereas our rivers flow and each state have their own 

unique way of managing water issues. At the Centre, the National Water Development Authority (NWDA) and the 

Central Water Commission provide requisite guidance and technical assistance to states on the subject of managing 

water. In the past, there was a lack of coordination and understanding issues between various states and other stake 

holders. However, the National Water Policy, 2012 has addressed most of the relevant issues of water management 

at the national level. 

In India, most of the water sources are glacier fed or rain dependant. The glaciers located in the Himalayas which 

provide a perennial supply of water could shrink by 33 to 50 percent by the end of this century, as per the Inter 

Governmental Panel on Climate Change Reports, 2017, while India which receives about four thousand bm3   of 

rainfall5 on an average every year between July and September has uneven distribution and is not adequately 

harnessed.   

The Northern and Eastern regions receive maximum rains while Southern and Western areas get much less and are 

very often drought prone6.  It is evident that to meet all the agricultural, domestic and industrial requirements today 

and in the future water management is critical. The  three broad water management concepts are: the first method is 

to transfer use of water and sharing of water between various components in the eco system ie sharing of water 

between agricultural use and urban domestic use; the second strategy is based on storage of water during rainy 

seasons for water scarce periods, by employing various methods like making use of natural and manmade reservoirs, 

ground water recharge, rain harvesting etc; the third approach is based on spatial water transfer from water excess 

region to water deficient areas by various structures and techniques. The planning for the last strategy is the most 

difficult since there is a need to undertake a holistic cost benefit analysis to include financial cost, human and social 

cost and negative externalities which such a project could generate.  

 

II. INTER LINKING OF RIVERS PROJECT 

The proposal of inter basin transfer is not new and has been thought off over the years to meet water scarcity 

problems. The concept of inter basin transfer of water is primarily based on the move of excess water from donor 

river to the recipient basin. The surplus or deficit quantity is determined on the average of 75% water being 

available and after considering existing and future needs in that particular basin. A river basin is termed as surplus if 

there is surplus water after meeting requirement of irrigation needs of at least 60% of the agricultural area in that 

basin. On the deficit basin consideration, it is envisaged that at least 30% of area is covered under irrigation. This 

model is supposed to be economically and socially viable to support sustainable development. Based on this 

assumption, NWDA after a deliberate study came up with a proposal of transferring water from the Himalayan 

Rivers - the Ganges and Brahmaputra Rivers to the peninsular rivers which run dry. 

Although there have been numerous attempts over India’s history to divert water from rivers, the idea of inter basin 

transfer of water again came to light in 1982 during formulation of  National Perspective Plan (NPP) during the last 

years of Mrs Indira Gandhi in office7. A Task Force of experts in requisite fields was formed to study the technical 

feasibility of the project and after 20 years NWDA was able to prepare a pre feasibility report which was tabled in 

2002. It identified 30 links for the preparation of the reports on feasibility under the NPP for connecting 37 rivers 

with 3000 storage dams.  

In 2007, based on directions of the Supreme Court, the NDA government appointed another Task Force to study the 

proposal of Inter linking in greater detail with professionals, cutting all political parties lines and with expertise in 

ecology, environment, investment, water issues, technology, law as well as evaluate the social and ecological costs.  

In 2015, as per NWDA, the overall implementation of this project under NPP would add 35 million hectares of land 

under irrigation, raise agricultural area from 140 million to 175 million hectares, mitigate floods and add 34 

                                                           
5
 “Summary for Policymakers in: Climate Change”, Intergovernmental Panel on Climate Change, 2007. 

6
  Amarasinghe,U., Sharma, B., Aloysius, N., Scott, C., Smakhtin, V., and Fraiture, C., "Spatial Variation in Water 

Supply and Demand Across River Basins of India", IWMI Research Report Volume 83, 2005. 
7
 Singh, A., K., “Interlinking of Rivers in India: A Preliminary Assessment”, New Delhi, 2003. 
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thousand MW of electricity to the National Power Grid. The NPP constitutes of two parts, the Himalayan Rivers and 

Peninsula Rivers interlinking plan.  
 

2.1 The Himalayan River Segment. 

The Himalayan River segment envisages provisioning of storage facilities on Ganges River and Brahmaputra River 

and their main tributaries originating in Himalayas in India, Bhutan and Nepal. This project also includes linking of 

Brahmaputra River and its tributaries with Ganges River and to shift excess water of tributaries which are towards 

the East of Ganges River to the West, besides linking the Ganges River with the Mahanadi River. This segment has 

14 links. 

 
 

2.2 Peninsular Rivers Segment. 

This project has 16 links as seen on the map and is broadly divided into four components:- 

(a) Mahanadi-Godavari-Krishna-Cauvery Rivers interlinking with the objective of shifting excess water from 

Mahanadi and Godavari to the water deficit basins of Krishna and Cauvery. 
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(b) Ken-Chambal interlinking which would enhance water availability for Madhya Pradesh, Uttar Pradesh and 

Rajasthan with interlinking canals alongside creating water storage facilities. 

(c) The third scheme envisaged construction of numerous water storage facilities North of Mumbai on West 

flowing rivers and South of Tapi River and joining them. This would cater for water supply to Mumbai and 

irrigation to coastal areas of Maharashtra. 

(d) Exploit excess rains experienced by Western Ghats which go unutilized into Arabian Sea by making a 

canal supported by requisite storage facilities to meet water requirement of Kerala and other draught affected areas 

in the East. 

 

2.3 Current Status. 

Out of 30 proposed links, the feasibility status for fourteen links under the Peninsular segment and two links under 

Himalayan segment have been finalized. Of these the Mahanadi – Godavari  interlinking project extending to almost 

800 Kms8 and the Ken Betwa link project under the Peninsular component have got approvals from investment 

clearance committee.  

 

III. BENEFITS PROJECTED BY NWDA 

3.1 Flood Impact. 

Northern and North East regions invariably receive large precipitation and experience floods on a vast scale. North 

East region comprise the Brahmaputra basin and its tributaries and Northern area comprises of Ganges basin and its 

tributaries. These two river systems constitute almost 60% of river flows of India. Flood damage by these rivers 

increased from 650 million rupees in the decade 1953 to 1963 to almost 29 thousand million rupees in the decade 

2000 to 2010, besides creating havoc in terms of loss of life, property and infrastructure every year. Interlinking will 

reduce flooding impact and provide water to almost 73% of draught prone areas, which also lie in the region. 

 

3.2 Meeting Population Demands. 

The rise of population (approximately 150 lakh / year) would put additional demand for water for domestic use as 

also for additional yields from the agricultural sector from the available land9. The proposal would better address 

management of surface water and groundwater usage for sustainable development.  

 

3.3 Increased Cultivable Area. 

River and ground water has been foundation of irrigation in India to raise food grain production. To meet 

requirement of food grains of 450 tons for expected population of India in 2050 which would be around 1.9 billion, 

there would be a need to bring 160 million hectare of land under irrigation. Current maximum irrigation potential if 

conventional sources are considered is around 140 million hectares. This plan is likely to add 25 million hectares of 

irrigated land through use of surface water and another 10 million hectares through enhanced ground water use.  

 

3.4 Food Security. 

Interlinking will lead to increase in amount of surface water resources and reduce usage of ground water for 

irrigation and this in turn leads to increase in arable area. Currently, 65% of irrigated water comes from ground 

water sources due to which water tables are going down almost 4 meters every year. This project would enhance 

crop productivity and food security due to enhanced irrigation which at present is not possible due to already 

depleted ground water resources. 

 

3.5 Improved Water Tables. 

As water tables have depleted, boring holes for wells have gone down deeper and in such waters high level of 

arsenic, fluoride and other hazardous chemicals have been reported. In coastal areas, contamination of saline water 

with fresh water is obvious. Interlinking of rivers mitigate these health issues and has no or little impact of health 

due to chemicals.  

 

 

 

                                                           
8
 "Centre revises River Linking Project", The Times of India, 4 February 2016. 

9 Brown, L., R., "India's dangerous 'Food Bubble”, Los Angeles Times, 29 November  2013. 
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3.6 Employment Generation. 

Improved irrigation infrastructure will lead to generating more employment opportunities to cross section of youth 

and more utilization of human resource in the agriculture sector - the major driver for our economy. 

 

3.7 Alternate Transportation Modes. 

Trans Rivers and canals are highly economical modes of transportation for goods; loads of material can be 

transported in addition to road and rail network. This would become an alternate mode of transportation mitigating 

overload on the road and rail networks.  

 

3.8 Electricity Generation. 

This project will provide approximately 34,000 MW of clean electricity. This will also boost fisheries segment, 

assist in controlling salinity, while the infrastructure and socio economic development would be other incidental 

benefits. 

 

IV. CONCERNS 

4.1 Hydrological Implications. 

Implementation of inter linking of river project would alter natural setting of the basins of various rivers. Many 

ecologists and environmental scientists have challenged this that assumption of surplus water in the months of rainy 

season and deficit in remaining part of the year may be a too simplistic an argument. Hydrological changes - Nepal, 

in upstream would likely face inundation from reservoirs and dams planned along its borders, while downstream, 

Bangladesh may face a draught like situation10 in the two major rivers ie Ganges and Brahmaputra, due to 

implementation of this project. In addition, the Himalayan and Peninsular components of water system are currently 

considered as independent segments of the main project, but they are intertwined and are a part of one hydrological 

whole system.  

 

4.2 Mitigation of Flood and Draught Situations.  

The principal objective of inter basin transfer is to mitigate draught and floods by storing excess water in 

additionally created storage facilities and reservoirs in the monsoons and discharging the same in dry months. But in 

the Indian context it is not uncommon to experience draught in water surplus areas and floods in water scarce areas, 

so defining water deficient or water surplus basins may not be too simplistic a proposition. As per the current plan, 

36 major dams have to be constructed to store overflow of flooded rivers, which may actually not suffice 

considering the magnitude and frequency of a flood like situation. Analogous strategies to control floods in the past 

did not achieve much success. On the other hand storing excess water in normal flooding season, may negatively 

affect agricultural activity and hydrological state of the river, especially in downstream areas like Bangladesh.  

 

4.3 Energy Future. 

As per the project about 34,000 MW of hydro electricity is planned to be generated. But this segment has its own 

pitfalls in terms of high financial, social and environmental costs which need to be factored in. As large portion of 

power produced would eventually get consumed by this project itself for lifting water across obstacles, net available 

power produced for other sectors may be much less.   

 

4.4 Health Issue. 

Water storage facilities, dams and reservoirs, which are planned under this project, can create favorable condition 

for vectors and harmful microbes to grow and flourish. An endemic disease could break out in these areas as long 

distance canals planned could transfer vectors through water body from one area to another in a short span of time. 

Although, at this stage it may be difficult to ascertain with certain degree of surety about the impact on health issues, 

but this needs to be taken into account.   

 

4.5 Pollution. 

There is high level of pollution in most of the Indian rivers particularly during the dry season while during monsoon 

these pollutants are flushed by gushing water. The Ganges and Yamuna will become more polluted when water flow 

becomes even lesser after the diversion. Interlinking of these rivers or their tributaries (Ken- Betwa) with other less 

polluted or unpolluted rivers will have negative impact on the ecosystem. 

                                                           
10  "India’s Water Economy Bracing for a Turbulent Future”, World Bank Report, 2006. 
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4.6 Climatic Impact. 

As the glaciers on the upper reaches of Himalayas are fast receding, soon there would not be sufficient water in the 

rivers, now considered as water surplus. Also as water becomes available through interlinking to areas which were 

till now arid, for economic prosperity, the farmers would start growing crops requiring excess water and not the 

traditional crops meant for arid region. This would further compound the ecological imbalance. Impacts of water 

diversion already existing should be taken into account, for example, storing of excess water of Ganga at Farrakka 

barrage and other locations upstream has negatively impacted the mangrove forest system downstream in 

Bangladesh11.  

 

4.7 Social and Ecological Impacts. 

Flooding although undesirable has a positive impact on ecology by depositing alluvium soil particularly in the delta 

areas of rivers. This adds to the fertility of the soil, besides compensating loss of top soil due to natural soil erosion 

over a period of time. Any mechanism that tries to stop or halt flooding by diverting water or making storage 

facilities will cause land fertility to slowly reduce and over a long period turning it into a wasteland. 

 

4.8 Security Issues. 

As this project will have large network of canals and links, these can easily be tampered with / breached by man or 

due to natural circumstances and water flow can be diverted or interrupted. Maintenance of network of canals, dams 

would have to be catered under strict supervision to avoid silting and resulting in overflow and breaches. The 

security of the network will have to be planned by the Center and the States with assistance of local stake holders 

who would be in a better position to maintain and secure the systems. 

 

4.9 Land Acquisition. 

The project envisages acquisitioning of about 8 thousand sq km of land. As people have become more aware about 

their rights and legal provisions being slow and sluggish, it may take decades to acquire land. As it would lead to 

displacement of large communities, finding land to resettle them would again be a major challenge for the 

government. 

 

4.10 Legal Implications. 

Inter basin transfer of water is bound to be unacceptable to various states and considering water to be a state subject, 

local politics and vote bank compulsions may see Center and States in a difficult situation to arrive at an acceptable 

arrangement. As of now there is no constitutional mechanism to oversee such legal implications. Such institutional 

mechanisms and legal arrangements need to be in place before undertaking the National River Linking Project 

(NRLP) components. Such schemes are not only interstate issues but some of them have international implications, 

with special reference to Bhutan, Nepal and Bangladesh12. Each of the schemes of the inter basin transfer need to 

be put through proper statutory, procedural and legal steps.13 

 

4.11 Financial Issues. 

Considering the scale of the project and its gestation periods long term financial planning and requisite financial 

backing is required. The estimated cost has been at variance projected through various channels and has been 

escalating over the years, which may lead to serious fiscal problems if not factored in presently. In addition to 

construction costs, maintenance costs also need to be catered for canals, dams and captive power projects. These 

costs would be diverted from other social welfare schemes and hence need to studied through detailed cost benefit 

analysis. 

                                                           
11

 Lakra, “River Inter Linking in India: Status, Issues, Prospects and Implications on Aquatic Ecosystems and 

Freshwater Fish Diversity”, Reviews in Fish Biology and Fisheries, , Volume 21(3), September 2011, p. 463-479. 
12

 Bandyopadhyay, J.,  Perveen, S., “The Interlinking of Indian Rivers: Some Questions on the Scientific, Economic 

and Environmental Dimensions of the Proposal”, IIM Calcutta, 2017. 
13

 Misra, “Proposed River-Linking Project of India: A Boon or Bane To Nature”, Environmental Geology, Volume 

51(8), February 2007, p. 1361-1376. 
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4.12 Lack of Public Debate. 

While feasibility reports have been prepared by the Task Force, the same has not been put up in public domain for 

scrutiny and public debate. The proposed NRLP project needs to be evaluated holistically and not in 

compartmentalized manner wherein few experts in specific fields study the project in silos to evaluate in their 

particular field, this may be a flawed approach and fraught with dangers.  

 

V. WAY FORWARD 

There is an urgent need for removal of the present system wherein different ministries are working in silos. All 

ministries associated with water management and conservation i.e. irrigation, forest, agriculture etc. need to 

converge and ensure a cohesive and well laid out policy on conservation, management and usage of water.  

Shortage of water should not be seen just as increase in demand but anomalies in distribution should also be factored 

in, including wastage and pilferage. Even though there may be overall shortage of water, but the main problem is 

improper distribution and huge differential in consumption, leakage and consumer wastage. If water is collected and 

consumed where it falls and run off made to naturally or artificially to percolate into the ground, local demand for 

water can be met to large extent. Planning for decentralized water availability practically obviates issue of displacing 

people and is more effective and manageable option and would enhance cooperation among locals. 

Based on the inputs on the project available in the open domain, there are still numerous gray areas and there seems 

to be substantial inconsistency in the declared objectives and modalities for implementation of the project. The 

approach based on the dams, reservoirs and canals for meeting domestic water shortages may not be the best choice. 

Local level harvesting and water conservation methods remain most effective method to overcome water scarcity in 

draught prone areas. Similarly, idea of interlinking rivers as the sole mechanism for ensuring food security of the 

country and mitigating low development of agricultural sector may not stand close scrutiny. This project from 

inception to final implementation would face numerous hurdles for obvious reasons and varied interests of the 

stakeholders including potential interstate conflicts to come to a common ground. Even reaching a consensus as to 

what is surplus and how much is surplus would be a challenging task. 

Overall impact on ecology due to such mega water transfer from one basin to another can have negative impact on 

the riparian economies of the countries involved both macro and micro. It is utmost important to study likely effects 

on environment before implementing this mega project so that mitigating measures can be put in place in a timely 

manner rather than trying to react to impacts once they have surfaced. If not done, it would be almost impossible to 

sustain such a project. The involvement of all stake holders must be ensured and they must be continuously 

consulted for specific link projects under implementation. The rationale for continuously evolving and re evaluating 

various links of the project is to ensure that changing environmental and socio political conditions are taken into 

account by the stake holders. Until, full technical details are not known about the project, it may be difficult to make 

any sound prediction about likely impact on public health. 

Wise long term management and water planning requires that decisions on such matters be flexible to ensure that 

irreversible and costly actions in geological sensitive areas can be avoided in time. Technologically proven 

methodologies and improved practices must be put in place under climate uncertainty. Current mega project with 37 

links, should be implemented deliberately in phased manner than attempting it simultaneously, to ensure that 

negative impacts are felt if any, before next links are implemented 

 A common legal framework is required for managing water and considering it as a national resource as currently 

this being a state subject, is being managed in differently by various states. There is a need for conduct of water 
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sector reforms. Formulation of a participatory irrigation management wherein water is essentially managed under a 

public trust doctrine in which each community has to participate in governance of the common resource that is made 

available to them. The central government needs to fund states that carry out water reforms by incentivizing the 

states. Reforms need to be incentivized not projects. 
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