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Extract from Water Vision Document released by Hon'ble Prime Minister on February 5, 2003
“The NGOs, which arc desirous <>t working in the water resources sector, need to be provided with the necessary technical backup, Professional societies can very well serve as multi disciplinary for a for providing the necessary input on water related matters especially the technical, scientific, ecological, social and economic aspects The NGOs could utilize their infrastructure, professional expertise, library, and publication and documentation services. These societies can be rich source in generating technically sound options with well-defined limitations and assumptions in Indian peculiar situations for taking informed decisions.
The services of professional Societies like the Institution of Engineers (India), Indian National Science Academy. Indian Water Resources Society. Indian Association of Hydrologists, Indian Association of Hydraulics. Water Management Forum, Rural Development Forum having vast network, good spread and pool of expertise may be channelized in, dissemination and documentation of various case studies for the benefit of all. Those professional societies and NGOs who help the WUAs and other self help groups become self-dependent, need to he encouraged
[image: image1.png]Basinwise Per Capita Water Availabili

W 2025 (Proecied)
0 2000 (Estnates)|

Kt

Bearman & Bty L

0 w M@ 80 S0 000 @m0 1800

‘cum per parson per year





PREFACE
There arc today major concerns related to preserving the quality and availability of fresh water resources in the prevailing socio-economic-environmental scenario in India- The question of sustainability is not only a matter of adequate water availability but also one of maintaining its quality. There is a need to find solutions to this set of complex problems and the challenge lies in identifying the actions that help in solving these problems. The solutions will lie in multiplicity of initiatives and actions, requiring technological innovations, policy issues and institutional mechanism.
The concept of inter-basin transfer of water has been around for over 40 years, ever since the initiatives of Dr K L Rao. former Union Minister of Irrigation and Power in preparing proposals for National Water Grid, followed by Garland Canal, through Capt. Dastur. Government of India had set up National Water Development Agency (NWUA) in 1982, which has in the last 20 years done extensive studies of the various possible links for inter-basin water transfers.
The concept is rational and can solve a lot of problems. However, on ground realities, it has also thrown open a plethora of issues - the constitutional provisions, the existing legal provisions, water ownership. R & R problems, political support and will, willingness of participating States etc. Some very interesting vital statistics related to
The vision document released by the Hon'ble Prime Minister on February 5, 1003 during Curtain Raiser function for "Fresh Water Year - 2003", has taken note of he role of the NGOs like ours. The extract from the .document released by the Hon’ble prime Minister has been reproduced on the inside cover of this publication.
A meeting of Heads of water related professional national societies was convened, at the initiative of WMF, at New Delhi on October 27. 2002. It was decided to form a coordination committee to link Water Related National Professional Societies (WRNPSs) for joint organization at various places of various events like Water Resources Day, World Environment Day. World Health Day, National Engineers' Day, Natural Disasters Management Day etc.. and coordinated focused working as well as complementary exchange of publications, journals and newsletters; with the aim of ensuring balanced scientific public awareness; cost effectiveness of professional activities and to foster brotherhood amongst all water professionals.
It is heartening to note that prominent societies like Water Management Forum (WMF-IEI). New Delhi Centre-World Water Council (NDC WWC). Indian Water Resources Society (IWRS). Indian Waler Works Association (IWWA), Indian Association of Hydrologists (IAH). Indian Hydraulics Association (IHA). Society of Water Management (SIWAM). Association of Hydrologists of India (AHI), Indian Society of Rock Mechanics and Tunneling Technology (ISRMTT), Central Board of Irrigation and Power (CHIP), Council of Power Utilities (CPU) have already joined this Coordination Committee for coordinated efforts in pursuing water related concerns of our country besides jointly organizing various events al different centers.
In our country where youth constitute about halt of our total population, their contribution   and   participation   in   water management   and  related   issues   is   also  of
Paramount importance. Needless to say that voluntary organizations working in the area of betterment of women must also relate to this problem.
A series of National and States level Round Table meets on 'Interlinking of
Indian Rivers and Indian Constitution - Challenges and Prospects (SIRIC)', are being
planned starting with a two day Workshop at New Delhi in early march. 2003 to be
followed by States' and Regional level Round Table meets in march, under the joint
auspices of Water Management Forum (WMF) and Stale as well as Local Centers of The Institution of. Engineers (India) (IEI) culminating with two days' deliberations again at New Delhi towards the end of March/ early April, 2003.
As a prelude, this Theme paper has been developed by Shri A D Mohile. Former Chairman, Central Water Commission and former Director General. NWDA. His pioneering efforts are gratefully acknowledged. Our interaction with senior experts from various disciplines helped a lot in identifying the crucial issues It would have been impossible to bring out this publication and sustain various activities of WMF without continued support by Shri R S Goel. Convener of Programmes. WMF and Convener, Coordination Committee, WRNI'Ss; I would like to note here that Shri Goel had taken leave from his normal duties for all round efforts in inter-linking the professional societies and coordinating the activities for the great noble cause.
Another thrust area is of Fresh Water. The UN has declared the year 2003 as a Year of 'Fresh water’. The IEI and all professional societies need to take active role in various events and programme launched on February 5. 2003 by the Hon'ble Prime Minister.
It gives me nil confidence that the issues brought out in this theme paper will initiate a nation wide informed discussion and help in I hi- tremendous task ahead of providing total water security to our great nation and prosperity for future generations.
February 9. 2003                                                                                       (V B PATEL)
New Delhi                                                                                                     Co-Chairman.
Co-ordination Committee Water Related Professional Societies &
Chairman. Water Management Forum IEI and
Former Chairman. Central Water Commission

10        BACKGROUND AND SCOPE 

1.1        Background
1,1,1 The various proposals involving inter-basin transfers within India on a large scale have been and are being studied for about last 40 years. In the 1970s, Dr. K.L.Rao, the then Minister for Irrigation & Power prepared proposals for the National water Grid.. His proposals better known as the Ganga Kaveri Link consisted of 2640 Km link from Ganga near Patna to transfer the Ganga waters during high flow to the south. The proposal also envisaged the Brahmaputra Ganga Link and Western Link- Another proposal which received considerable publicity was that of Captain Dastur. This proposal better known as the Garland Canal consisted of a 4200 Km long Himalayan Canal, a 9300 Km long Southern Garland Canal and a connection between the two systems through pipelines near Delhi and Patna.
1.1.2     After study of these proposals, the Ministry of Irrigation and the Central water   
Commission in 1980 prepared a National Perspective Plan comprising of two component-, namely i) The Himalayan River Component and ii) The Peninsular River Component. The outline of the National Perspective Plan was widely discussed at political level and a decision was taken by the then Prime Minister Smt. Indira Gandhi to start studies immediately on the Peninsular component since that component could he implemented by India on its own.
1.1.3 Consequent to these efforts, the National Water Development Agency was  set up

in 1982 by the Government of India, This Agency is charged with the detailed planning of the link proposals and preparing the feasibility reports of the various components. By now. the NWDA has completed all water balance studies and pre-feasibility studies. It has completed six feasibility level studies and is engaged in 18 other feasibility studies.
1.1.4 Meanwhile, the concept of inter-basin water transfers again came in the limelight and the Government of India, in December. 2002 has set up a Task force. The task force is to prepare action plans outlining the time schedules and options for funding and execution so as to facilitate implementation of the project by end of
2016
1.2       Scope
1.2.1 In this background, this paper has been prepared as a ha\c paper for providing information relevant to causing an Informed National Debate on the general issues of the desirability and practicability of the proposals for inter-basin transfers as have been studied by the NWDA. This paper thus discusses the proposals and various issues involved in the proposals; brings out the main issues on which a consensus needs to be built through a national debate gives various opinions as have been expressed by different experts on the various issues including the opinions of the authors of the base paper; but refrains from taking any particular stand. This theme paper has been prepared to focus the real issues while debating the prospects and problems in interlinking of rivers in India.
2.
PROPOSALS
2.1
National Perspective Plan
The National Perspective Plan comprises of two components, namely:
(I)
Himalayan Rivers Development, and
(ii)     Peninsular Rivers Development
2.2        Himalayan Rivers Component
2.2.1 The Himalayan Rivers Component envisages construction of storages on the main Ganga and Brahmaputra rivers and their principal tributaries in India and Nepal so as to conserve monsoon flows for flood control, hydropower generation and irrigation. Interlinking canal systems will be provided to transfer surplus flows of the Kosi. Gandak and Ghagra to the west. In addition. Brahmaputra Ganga Link will be constructed for augmenting dry weather flows of the Ganga Surplus flows available on account of inter-linking of Ganga and Yamuna are proposed to be transferred to the drought prone areas of Haryana. Rajasthan and Gujarat. The scheme will also enable large areas in South Uttar Pradesh and south Bihar to obtain irrigation benefits from the Ganga with a moderate lift at less than 30 m. Further, all lands in Terai area of Nepal would also get irrigation apart from generation of about 30 million kw of hydropower in Nepal and India. It will also provide flood moderation in the Ganga -Brahmaputra system. With this proposal, about 140 km of additional water would be available from these river systems for irrigating an estimated 22 million ha. in the Ganga -Brahmaputra plains, apart from Haryana, Punjab, Rajasthan and Gujarat. It would also provide 1,120 cumecs (40.000 cusecs) to Calcutta Port and would provide navigation facilities across the country. The scheme will benefit not only parts of India but also neighboring countries of Nepal and Bangladesh (NWDA. 1998).
2.3       Peninsular Rivers Component
2.3.1 Amongst the Peninsular rivers, the Mahanadi and Godavari are considered to have sizeable surpluses after meeting the existing and projected needs of the states within these basins It is therefore, proposed to provide terminal storages on Mahanadi and Godavari rivers to divert surplus flows of Mahanadi to the Godavari system and to further transfer surplus from the Godavari system to water short rivers namely. Krishna. Pennar and Cauvery. The link from Mahanadi to Godavari will be along the east coast and will not involve any lift. The link between Godavari and Krishna will be partly by gravity and partly in the ultimate stage, by lifts of the order of 120 m (maximum). The transfer of waters would enable irrigation in drought prone areas of Maharashtra. Karnataka, Andhra Pradesh and Tamil Nadu by successive exchange.
2.3.2 The second component of this proposal is to divert a part of the waters of the west flowing rivers of Kerala to the east for irrigating the drought prone areas of Tamil Nadu, apart from bringing new areas under irrigation in Kerala.
2.3.3 The third component is to construct storages and inter-link small rivers flowing along the west coast, north of Bombay and south of Tapi. This will enable partial release of waters from Tapi and Narmada which may allow extension of irrigation to Saurashtra and Kutchchh areas. It will also enable provision of extra water to meet the growing needs of metropolitan area of Bombay as well as providing irrigation lo the coastal areas in Maharashtra.
2.3.4 The fourth component envisages inter-linking of the southern tributaries of the Yamuna like the Ken and the Chambal in addition to construction of small storages on intermediate tributaries and a dam on the Yamuna at Panchnad. This will enable irrigation in Madhya Pradesh as well as in Rajasthan.
2.3.5 The proposal of Peninsular River Development will enable additional use of about 84 km of water to benefit the states of Orissa, Andhra Pradhesh. Maharashtra, Kamataka, Tamil Nadu, Madhya Pradesh etc. This will provide additional irrigation benefits of over 13 million ha.
2.3.6 The distinctive features of the National perspective, as distinct trom Dr. K.L. Rao's proposal is that the transfer of water is essentially by gravity and only in small reaches by lift not exceeding 120 m.
2.4       Link proposals of Peninsular Rivers by NWDA
2.4.1 In the peninsular component, the NWDA has formulated proposals for the following four systems of Links. The link proposals formulated by NWDA under Peninsular Component are:
(i)
The Mahanadi-Godavari-Krishna-Pennar-Cauvery-Vaigai link running
through the eastern region of the peninsular India and inter- connecting all the major east-flowing rivers of the southern India is the main link of the peninsular rivers component. This link system has been divided into several parts as follows :
1.
Mahanadi to Godavari
i) Manibhadra - Dowlaiswaram Link
2.
Godavari to Krishna
i) Inchampalli-Nagarjunasagar Link 

ii) Inchampalli-Pulichintala Link, 

iii) Polavaram-Vijaywada Link
3.
Krishna to Pennar
i) Almatti-Pennar Link.
ii) Srisailam-Pennar Link
iii) Nagarjunasagar -Somasila Link
4.
Pennar to Cauvery
i ) Somasila -Grand Anicut Link
5.
Cauvery to Vaigai
i)   Kattalai Regulator-Vaigai-Gundar Link.
ii)  Par   -Tapi   -Narmada   and   Damanganga   -Pinjal   links   under the
component of      interlinking of small west -flowing rivers along the
west-coast south of Tapi and     north of Bombay,

                  iii) Ken -Betwa and Kalisindh -Chamhal links for inter-connecting the
southern      tributaries of Yamuna, 

iv)   Pamba   -Achankovil-Vaippar,   Netravati-Hemavati   and Bedthi   -
Varada links for the       diversion of surplus waters of the west -
flowing rivers of Kerala and Kamataka to the    east.
3. 0         DRIVERS FOR INTER-BASIN TRANSFERS
3.1
Objectives
3.1.1. Water is both a basic human need and a prime natural resource. Even while water is a unique characteristic of the environment of the earth, which supports life, water has come to be realized both as the social and economic good. The pressure on the availability of usable water is mounting because of the finite nature of the supply and the ever increasing demand fuelled by both growing population and the improved standards of living. As a consequence, both the quality and quantity of water is suffering. Water development and management
therefore needs to adopt the principles of integrated water resources management in which a balance is maintained amongst the various users and non users of water and amongst the large number of stakeholders. The integrated water resources management has to meet the water for the people, water for food and water for the nature.
3.1.2. Water Resources of any country and particularly those of India are not evenly distributed in space and time. Although India receives some waters from the upstream countries, the precipitation is the main source of water availability. This precipitation, as is well known, has a very uneven distribution, with an annual rainfall of more than 10m in parts of Meghalaya to less than half a metre in semi arid parts of Rajasthan and Gujarat. In arid regions it could be less than 10 cm. Much of the water is received in a few months of the monsoon, and that to within around 100 hours of the rainy days. Also there are very large inter annual variabilities.
3.1.3. The basin is a natural hydrological unit. It is possible to plan an integrated development and management of a basin in such a way as to meet the demands of the various parts of the basin in an equitable way to the extent possible, thus overcoming to some extent the natural inequities in water resources within a basin. These basin plans would have to consider various aspects like the availability of water in different sub basins, the demands of water in different sub-basins as also within the different political units of the basin and the need for catering to such developments without causing significant harm to others. Various factors including alternatives sources for meeting the demands were required to be considered in developing the basin plans.
3.1.4. However, there still would be large inequities in the availability and demand scenario amongst the various basins and if these are to be reduced through an equitable distribution of the available nature resource, inter-basin transfers would be required.
3.1.5.       The various broad objectives for which the inter-basin transfers could be envisaged can be slated as follows:
a.
Equitable distribution of the available water resources within a nation or
aregion
b.
Increased Economic Efficiency
c.
Self Sufficiency in Basic water related outputs such as food and hydro-
energy.
d.
Providing livelihood and employment opportunities in situ, in various parts
of the nation so that migration of population, seasonal or permanent, short
distance or long distance, in water distress situations, a distress large scale
migration of population is avoided through a balanced regional economic
development
3.2. The water resources of India are very unevenly distributed within the basins. National Commission for Integrated Water Development has shown that the per capita availability of waters varies widely from around 300 m.cu per person per year in basins like Sabarmati to very large quantities in the Brahmaputra, with a National average of about 2000 m.cu per person per year.
3.3
Very large disparities are also noticed in the per capita irrigated and rain fed
land available to the rural population for derived lively hood from land. These
disparities are likely to increase in future. The position in this regard, in respect of the Indian basins is now examined.
3.4
Sell sufficiency in food grains could again he an important driver for planning
of inter-basin transfers.
3.4.1 Many economists propagating free market feel that one should engage in activities which one can do with the greatest efficiency. In order to be self sufficient in food, increased irrigation through long distance water transfers may be required. Investments in long distance water transfers may be economically less efficient as compared to say industrial and other commercial investments It may not be prudent to make investments to achieve complete food sufficiency through long distance transfer of water. Deficiency in any out put including food if it occurs can be met from imports, from those who can produce that out put more efficiently. There are instances where many smaller nations depend on import for meeting their food requirements Countries like Japan, England, Saudi Arabia etc. depend on imports to meet a large part of their food requirements
3.4.2. However many others feel that a nation of the size of India cannot afford to be not self sufficient in food requirements. The world trade in food grains is not large enough to meet the needs of a large country like India. World trade in rice for example is only 18 million tones at present. Large imports by India would affect the price stability. Infrastructural bottlenecks like port facility, shipping, roads, railways etc. are other constraints on increasing the trade in food grains. Also many of the nations who do not chase food self sufficiency as a goal seem to occupy a more commanding position, politically and economically. Thus, the threat of use of food as a weapon ma\ not be a deterrent to them.
3.4.3 After much consideration of these aspects, most decision makers feel that food
self sufficiency should be an explicit objective of future plans in India.
3.4.4 The National Commission has projected the water requirement for food and
various other uses up to the year 2050. Two different projections, high and low
have been made by them and projections of possible increases in irrigated area as   well   as   possible increases in   yields have been   made.   Similarly the Commission has projected the improved irrigation efficiencies of the surface and groundwater irrigation system for the future. Based on this population, the food grain demands have been projected by the Commission. Utilizing these, the irrigation water requirements have been projected by the Commission.
3.4.5 The Commission has similarly estimated demands for other uses like domestic
and industrial water demands, environmental demands, navigation demands etc all of which are much smaller than the irrigation demands, The final water requirements for all uses are given below:
3.4.6 The Commission also assessed the returns from the various uses which would
flow into the hydrologic system and thus make them selves available for reuse.
The overall water balance as projected by the commission is given below:
	Sr no
	Particulars
	Year
	Year-2010
	Year-2025
	Year-2050

	
	
	1997-98
	Low Demand
	High Demand
	Low Demand
	High Demand
	Low Demand
	High Demand

	1
	Utilizable Water
	
	
	
	
	
	
	

	
	a. Utilizable Surface
	690
	690
	690
	690
	690
	690
	690

	
	b. Utilizable Ground water
	396
	396
	396
	396
	396
	396
	396

	
	c. Existing  Augmentation from Canal
	90
	90
	90
	90
	90
	90
	90

	
	Total of (a+b)
	996
	996
	996
	996
	996
	996
	996

	2
	Total water Requirement – based on :

	
	a. National Average:
	
	
	
	
	
	
	

	
	Surface Water
	399
	447
	458
	497
	545
	641
	752

	
	Ground Water
	230
	247
	252
	287
	298
	323
	428

	
	Total
	629
	694
	710
	784
	843
	973
	1180

	
	b. Basin Water
	
	
	
	
	
	
	

	
	Surface Water
	
	Not Assessed
	642
	751

	
	Ground Water
	
	Not Assessed
	331
	429

	
	Total
	
	Not Assessed
	973
	1180

	
	c. State Study
	
	
	
	
	
	
	

	
	Surface Water
	
	448
	457
	496
	546
	641
	751

	
	Ground Water
	
	246
	251
	287
	297
	332
	427

	
	Total
	
	694
	708
	783
	843
	973
	1178

	3
	Return Flow based on:

	
	a. National Average:
	
	
	
	
	
	
	

	
	Surface Water
	43
	52
	52
	70
	74
	91
	104

	
	Ground Water
	143
	144
	148
	127
	141
	122
	155

	
	Total
	186
	196
	200
	197
	215
	213
	259

	
	b. Basin Water
	
	
	
	
	
	
	

	
	Surface Water
	
	Not Assessed
	93
	107

	
	Ground Water
	
	Not Assessed
	148
	186

	
	Total
	
	Not Assessed
	241
	293

	
	c. State Study
	
	
	
	
	
	
	

	
	Surface Water
	
	52
	53
	70
	75
	92
	104

	
	Ground Water
	
	145
	148
	128
	141
	122
	155

	
	Total
	
	197
	201
	198
	216
	214
	259

	4
	Residual Utilizable Water (4=1-1(c) -2+3) Balance based on:

	
	a. National Average:
	
	
	
	
	
	
	

	
	Surface Water
	334
	295
	284
	263
	219
	140
	42

	
	Ground Water
	219
	203
	202
	146
	149
	96
	33

	
	Total
	553
	498
	486
	409
	368
	236
	75

	
	b. Basin Water
	
	
	
	
	
	
	

	
	Surface Water
	
	Not Assessed
	141
	46

	
	Ground Water
	
	Not Assessed
	123
	63

	
	Total
	
	Not Assessed
	264
	109

	
	c. State Study
	
	
	
	
	
	
	

	
	Surface Water
	
	294
	286
	264
	219
	141
	43

	
	Ground Water
	
	205
	203
	147
	150
	96
	34

	
	Total
	
	499
	489
	411
	369
	237
	77


Note    1. The total utilizable water resources do not take into account likely reduction in utilizable surface water resources due to      reservoir sedimentation which is estimated to be about 17 percent of the total live storage capacity by year-2050.
3.4.7 The Commission has thus made an overall water plan aggregated over the whole country. Some attempts have also been made for examining (lie water availability and water requirements basin-wise.
The Commission recognized that inter basin transfer of water is an outstandingly large complex programme of water management. Studies have to be done with the help of computer simulation models and systems analysis. Also social and environmental impact studies as well as studies on economic viability ha\e also to he undertaken on an elaborate scale. The Commission opined that the preliminary studies show that the Peninsular Component is technologically and environmentally feasible hut economic feasibility and need for inter-basin transfer has to be evaluated after detailed studies of water balances. They indicated that there is no imperative need for large scale transfer of water. Reasonable projected water demands of the peninsular basins can be met from within the resources of the basins except for marginal shortages in Krishna, Cauvery and Vaigai. However, limited transfer from Godavari towards Krishna. Cauvery and Vaigai would be desirable. They further noted that the Himalayan Component would require more detailed study, using system analysis techniques.
3.4.8 Although the Commission has not come out strongly in favour of the large plans for inter-basin transfers, it has agreed that the peninsular component is technologically and environmentally feasible.
3.4.9 It could be argued that the Commission has presumed that all the conventional surface water and ground water development would become feasible whereas in actual practice some of the schemes may not become feasible because of technical, social and economic constraints. If this happens, the inter-basin transfers would become more and more necessary. Similarly, the Commission has not gone on to examine the link between the inter basin transfer proposals and the need for providing in situ livelihood to the large rural population for bringing some sort of a equity within the income levels of population engaged in different basins and different sectors. These could thus provide an important driver requiring the implementation of the inter-basin transfer plans.
3.4.10 The next 50 years in India would witness a very large growth of urban centres. Many large urban centres would grow into metropolitan centres and meeting their water requirements would become problematic. Most of these would have 10 depend on surface water from distant reservoirs. Long distance inter-basin transfers of waters are already common in the existing metropolitan cities. For example. Delhi gets a part of its supply the Bakra reservoir on Sutlej, Kolkata gets its waters from Farakka. Mumhai from distant reservoirs like Bhutsa and Vaikarna and Chennai supplies are supplemented from Sri Sailam. Meeting of the growing demands of metropolitan centres would thus he another driving force towards long distance inter-basin transfers.
4.0 BROAD SPECTRUM OF ISSUES
4.1 Having  seen  some  details of the current  proposals  for  inter-basin  transfer
prepared by  the National  Water  Development  Agency, and the objectives
which it could had filled, we now go on to describe and discuss the various
aspects which distinguish such inter-basin transfers from the conventional 'in
basin' developments.  In short the distinguishing features are:
i) These transfers by their nature art inter-basin and these seem to violate the basic premise of 'basin' as a hydrologic unit for water development and management.
ii)    These transfers allow the diversion of waters to the 'non co-basin' states or
provinces of India which rather uncommon, 
       lii)   Inter-basin transfers  in  particular long distance  transfers are perceived as
some what  unusual. One would like to know if such proposals have been
Implemented elsewhere. 
       iv)   Conformity of these proposals with the existing legal system (the international
law, the constitution of India and the relevant laws within India) needs a special
examination, 
v)     Before embarking on such large proposals, the available alternatives require
careful consideration. Such alternatives would, inter-alia include intra-basin
development   by   micro   mini   medium   and   major  projects,   ground   water
development, improved management etc. 
vi)    Methodologies and practices for economic analysis of the conventional in-basin
water developments have already been evolved.    The applicability of these
methods & practice in the inter-basin transfer proposals need to be considered
and if necessary modifications need to be worked out.
 vii)  These transfers being rather large can have serious social, ecological and
environmental impacts which could perhaps be larger than and different from
those of the conventional in-basin developments.
5.0 BASIN CONCEPTS
5.1 Concept
The concept of a basin is based on the general geographic reality, that, water flowing through a streams, rivers etc. receives additions through junctions with other streams, rivers, aquifers etc.; and the journey sort of "terminates" in a sea (or for a few streams, in inland lakes without outlets, or in deserts). This converging nature of the (low network is the basis of the basin concept. Central to the concept of a "basin" is the concept of a "common terminus" which makes the basin as a "unitary whole". More discussion about this would be in the section dealing with the legal position.
5.2
Basin as a Unit of Planning
5.2.1. The basin becomes a natural geographic unit for assessment, development, planning and management of water resources. Development in the upstream a Meets the regimes at downstream, since maintenance of a particular regime may be important, existing development in one part of the network may limit the possibilities in the other, Similarly, use of ground water aquifers would affect the surface flow and vice verse, however, developments within a basin do not normally affect hydrologic regime outside. The basin thus is a "unitary whole". It can be argued that in scientific terms the entire hydrosphere forms a single "unitary whole" through oceanic & atmosphere links. This may be true but presently for most practicable purposes, basins can be treated as independent. However, it would be hardly justifiable to take shelter in "practicability" to consider a part of a basin a "unitary whole".
5.2.2 The other reason for considering the basin as a good unit for planning is that most water developments are gravity related and are therefore often limited within a basin. Most schemes for flood control, water supply, irrigation etc. involve only one basin. Notable exceptions occur in the alluvial areas, or lower
areas of rivers where ridges between basins are low and gravity irrigation canals can easily cross over to another basin. Where the lifting and pumping is possible, crossing the boundaries becomes even more  easy.
5,2.3. The concept of a basin, as stated depends on the "common terminus" beyond which the interest in the basin water ceases. This is normally taken as the mouth of the basin in the ocean system since normally not much interest occurs beyond that point (even in this regard the situation is changing fast since the supply of nutrient leaden waters from the rivers to the sea is an important consideration in studying the fish life in the seas).
5.2.4. There are cases where even though two rivers have a common terminus to the ocean through a single data system integration of the development of the two river systems may not be practicable. In such a case, from practicability considerations, the two river systems could be considered as separate basins. On the other hand, there are cases where in a very similar situation integration is possible, and even necessary.
5.2.5. There is a strong opening that even while the basin serves as a natural geographic unit for planning and management of water resources, the concept of the basin should be broad enough to allow engineering possibilities of integration and to address the commonality of problems of various river systems. In most cases the sub basins would not constitute a unitary whole and sub basin-wise planning may not be desirable.
5.2.6. The "common terminus" concept seems to provides certain flexibilities in approach. Perhaps, where otherwise separate water course system meet in an estuary and the common interest of the estuary such as its navigational use, its ecology etc. can be neglected (which hardly ever may be possible), the separate outfalls of the separate water course system into the estuary could each be considered as " common termini" and each water course system could be considered as "unitary whole". Reasonable logical consideration in the other direction is also possible. For example, if separate rivers are flowing into same inland sea such as the Aral Sea, it may be appropriate in view of the common interest in maintaining the regime of the lake/sea, to consider that the entire system consisting of the sea as a common terminus and separate river systems flowing into it forms a "unitary whole" and a basin. Even in interconnected ocean systems, where the connections in hydrologic cycle through the meteorological or oceanic parts are strong and common interests, say in avoiding acid rains or maintaining the marine environments are important, the author feels that the" common terminus" and the "basin" concepts may have to be expanded. Geographers already talk for example, about "Indian Ocean basin" as the landmass draining into that ocean.
5.3         Planning Conflict - Basin and Political Units
5.1.1 Water developments on a large scale are normally conducted as an organized activity regulated by a state. The state may have the responsibility for development of more than one basin by taking a holistic statewide view. This leads to a conflict about the appropriate unit for planning and management. For example, if in a state a particular basin is rich in water resources while an adjoining basin is poor in water resources, the state would perhaps be fully justified in transferring the water of the rich basin for the development of its citizens in (he basin which is not so rich, provided such transfers are within the range of economic and social feasibility. There is perhaps no case where within the same state the citizens within the basin can claim the right to the full use of the basin waters by not transferring it to their co-citizens outside the basin.
5.3.2 The recent land mark publication of the Global Water Partnership regarding integrated water resources management, while advocating the use of basins as the natural unit for planning indicates clearly that the sovereignty of the nations may require an adjustment of this concept with the concept of sovereignty.
6.0
EXISTING INTERBASIN TRANSFERS
6.1.
As stated already, where there are no serious inter-state problems involved and
where the water divides between basins do not constitute insurmountable ridges, inter-basin transfers are planned and executed in a routine manner. To give a few examples, both the Krishna and Godavari delta irrigation systems cover and irrigate the small basins in between, the Nagarjunasagar Right Bank Canal irrigates areas beyond the Krishna basin. The Krishna Cuddapah canal in Andhra Pradesh transfers the waters of Krishna to the Penna basin, the Mahi Right Bank Canal irrigates large areas in the Sabarmati basin.
6.2. In the present century Rajasthan Canal Project diverts waters from the Himalayas to the deserts of Rajasthan. The Project comprises of a huge multi purpose project constructed across the Beas River at Pong, a barrage at Harike and a grand canal system.
6.3. Other important inter basin water transfer schemes in the country are the Parambikulam- Aliyar Project, Telugu Ganga.Sardar Sarovar etc. The Sardar Sarovar canal transfer the Narmada water to various basins of Gujarat and also into Rajasthan which is a non-co-basin s(ate. Also, as already stated the waters of the Indus basin (Bhakra) are transferred to the Yamuna basin and in particular to the Delhi urban area for domestic needs through the inter​connected canals of Bhakra and Yamuna.
6.4.
In United States, the California's State Water Project, first phase of which was
completed in 1973, provides for the diversion of 4 cubic km of flow from better watered northern California to the drier central and southern parts of the state. The conveyance system comprises of 715 Km California Aqueduct, a complex system of lined and unlined canals, pumping stations, siphons and tunnels. The lift involved is nearlv 1000 m.
6.5
The Texas Water Plan envisages redistribution of water in Texas and New
Mexico to meet the needs of the year 2020. Similarly (he waters of the Colarado river (an international river between USA and Mexico) are being supplied outside the basin to the Imperial valley in the California.
6.6
Major existing and under construction inter basin transfers in Canada include
Kemano. Churchill Diversion, Weiland Canal, James Bay. Churchill Falls, Bay d'Espoir etc. Proposed inter basin transfers in Canada include Ogoki, Long Lake( for transfer within Canada) and
6.7
North  American Water and Power Alliance (NAWAPA), Grand Canal
Concept, Canadian I Water. Magnum Plan, Central North American Water project (CeNAWP), Smith Plan etc.for transfer from Canada to USA.
6.8.
In Mexico, for the Mexico city water supply, transfer of ground waters from
the Lerma basin was completed in 1958. The Water Plan for the North Western
Region I I'LHINO) conceived a set of inter basin transfers within the Noroeste region.
6.9
Mahaveli-Ganga Project of Srilanka includes several inter basin transfer links
Inter basin transfer projects have also been planned and implemented in China and former USSR. A notable scheme executed in the USSR is the Irtysh Karganda scheme in the central Kaazakhistan. The link canal is about 450 km long with a maximum capacity of 75 cumecs. Lift involved is 14 to 22 m. There is another plan to transfer 900IX) M cu m on the north flowing river to the area in south. Other proposals include partial redistribution f water resources of northern rivers and lakes of European part to the Caspian sea basin Ivolving 2 M.Ha.m of water.
6.10 The Lingua Canal was completed in China in 214 BC and the Grand Canal was completed in 605 AD. Recently completed projects in China include Biliuha-Dalian inter basin later supply system. Trans basin transfer of Luhana river to Tiajian and Tengshan, Inter basin diversion of Guanglong province and Inter basin diversions in Fujian province. Diversion of Quiantang river water, diversion of Yellow river surpluses and South to North transfer projects with the West route. Middle route and East route are other proposed projects. Recent reports indicate that China has already started the execution of its massive water transfer Proposal.
6.11. Much information about the existing and proposed water transfers in the world is available in the book "Large Scale Water Transfer- Emerging Environmental and Social Experiences" edited by N.Golubev and Asit K. Biswas us also in the "Proceedings of special Session. IC1D, Athens. 1978. From these, it is seen that 59 schemes of water transfers have been completed in various countries mainly in Canada. USA. Iraq. Czechoslovakia and these involve a transfer of upto 246 Km' annually in Canada, 37 Km' per year in the USA and 45 Km' per year in Iraq and 6 Km per year in Czechoslovakia. In addition, about 19 schemes for future inter-basin transfers have been proposed mainly in Canada. USA, China, Russia and Germany. The proposals in USA involve an annual transfer of 348 Km3 while those in Russia involve 37 Km' and those in China involve 14 Km'.
6.12   Thus, inter-basin transfer of waters is not new. either in India or in other
countries.
7.0 LEGAL POSITION REGARDING INTERBASIN TRANSFERS
7.1 International Law
7.1.1. There is no clear international law in regard to non Navigational usage of water, but. the Helsinki Conventions as also the recent 'International Convention on Non Navigational of International Waters' which have not yet come into force are important benchmarks to understand the legal position
7.1.2. The International Convention is based on the principle of equitable and reasonable utilization of the waters by the Watercourse stales in their respective territories. The Article 5.1 reads" Watercourse states shall in their respective territory utilize the international water course in an equitable and reasonable manner. In particular an international water course shall be used and developed by watercourse suites with a view to attaining optimal and sustainable utilization thereof and benefits there from, taking into account the interest of the water course states concerned, consistent with adequate protection of the
watercourse"
7.1.3. These conventions do not seem to differentiate between needs of the watercourse stales within the basin and those outside the basin. While one may question the outside basin needs as being not reasonable, the argument may not stand unless those needs are shown to have other available alternatives of comparable value.
7.2         Constitutional Position in India
7.2.1. Under the constitution of India, Article 262. deals with the adjudication of disputes relating to waters of interstate river or river valleys and Entry 17 of List II and Entry 56 of List I of Seventh Schedule deals with items that fall within the purview of the state legislation and the parliament respectively. These are reproduced below:
7.2.1.1     Article 262:
Adjudication of disputes relating to waters of inter-State rivers or rivers valleys
1) Parliament may by law provide for the adjudication of any dispute or
complaint I with respect to the use, distribution or control of the waters of.
or in, any inter Slate river or river valley.
2) Notwithstanding anything in this Constitution. Parliament may by law
provide that neither (he Supreme Court nor any other Court shall
exercise jurisdiction in respect of any such dispute or complaint as is
referred to in clause M).
7.2.1.2. Entry 17-List II:
"Water, that is to say, water supplies, irrigation and canals, drainage and embankments, water storage and water power, subject to the provisions of entry 56 of List I."
7.2.1.3. Entry 56 -List I:
"Regulation and development of inter-State rivers and river valleys to the extent to which such regulation and development under the (control of the Union is declared by Parliament by law to be expedient in the Public interest."
7.3
We need to examine the concept of "in-basin" and "inter-basin" use of waters
in the context of these constitutional provisions.
7.3.1 The Indian constitution and the Central laws use the term' river or river valley" which could perhaps taken to be synonyms with the concept of "water course". However, the term "river or river valley" does not directly involve the concept of a "common terminus" so essential to make it a "unitary whole". This seems to have enabled the central legislative for example, to lake under its control to a specific extent, the regulation & development of the Betwa River valley (Betwa River Hoard act. 1976) even though it is only a part of a whole basin. The policy documents use the term" bas in" & this term appears to be inter changeable with "river & river valley".
7.3.2. At national level the case law on the subject through the decisions of the various tribunals have treated the basin as a "unitary whole" more or less in agreement with the international practice when dealing with water allocations. When it was put forth to the Ravi and Beas water Tribunal (Eradi Tribunal) that after formation of Pakistan the various rivers like Ravi. Beas. Sutlej etc.
flowing into Pakistan could he considered as separate systems (and not part to the Indus basin as a whole the Tribunal seems to have rejected such a claim. This consideration of the basin upto the sea as a "unitary whole" flow has not been strictly considered in the personal law created by states through Inter-state agreements. For example, inter state agreements on some of 16th September, 1973 and Yamuna agreement of 12th May, 1994 tend consider these sub-basins as if these were basins forming a unitary whole. The former allows the utilisation of all the utilizable water whereas the latter allows a small volume of water to be left for ecological purpose downstream of Okhla. However, in both these agreements at least had all the "co-sub basin states" as the partners. A earlier draft agreement (dated 12th March 1954) on Yamuna was signed only by the then Punjab and Uttar Pradesh for distribution of flows up to Tajewala without involving all co-sub basin states of the Yamuna sub-basin. (The Author is aware of a logical flaw: a sub-basin is perhaps not a legally tenable concept).
   7.4
Case Law in Regard to Inter-basin Diversion within Co-basin States
   7.4.1.The wording of the Constitution or of the Central acts does not seems to place any            

            restriction on the use of the waters of an inter-basin river, by a stale having rights 
          on  it, in its territories outside the State. However, such cases have been dealt
            more directly in the case law
7.4.2 The question of inter-basin diversion outside the basin within the states of India was considered in detail by the Krishna water Dispute Tribunal. Karnataka (then Mysore) expressed that the diversion outside the basin is illegal and only inter-basin needs should be considered in deciding the equitable share. Andhra Pradesh felt that the outside basin needs are a relevant factor but only irrigation needs should be permitted. After reviewing the international experience etc. the Tribunal decided that (i) the diversion of water outside the river basin by a state are legally valid, (ii) needs for diversion outside the basin are relevant to equitable allocation and (iii) however, more weightage should be given to the intra-basin use.
7.4.3. In its order the Krishna Water Dispute. Tribunal put considerable restrictions on inter basin diversions of the water towards the Arabian Sea for hydroelectric purpose, and also restricted diversions out of Krishna basin by Maharashtra. However, except for such specific restrictions, it allowed the water allocated to any state to be diverted by the Stale outside the basin.
7.4.4. In its order Krishna Water Disputes Tribunal allocated the dependable flows amongst the States. However, it gave to Andhra Pradesh, the most downstream riparian state, the liberty to use in any water year, the remaining water without acquiring any rights whatsoever. Karnataka had sought clarifications to indicate that the liberty given to Andhra Pradesh does not confer any right of diverting these remaining waters outside the basin. The Tribunal did not agree to give any such clarification.
7.4.5. The Krishna Tribunal also considered the question of inter basin transfers by the basin states from outside the Krishna basin to within the Krishna basin. Such possibilities of transfer from Godavari were attracting much attention at (hat time. Both Maharashtra and Karnataka pleaded to (he Tribunal for a direction that water of Godavari be diverted to Krishna, while Andhra Pradesh opposed this. Afterwards an agreement was reached amongst the basin states that each State would be at liberty to divert the_Godavari water which may be allocated to it by the Godavari Tribunal, to any other basin.
7.4.6. Maharashtra and Karnataka wanted the Krishna Tribunal to pass sell executing order providing for equitable distribution for such diversion of water (from Godavari to Krishna). Alternatively they wanted that in case of waters of Godavari. the Ganga or any other rivers are diverted to Krishna they should have the liberty to claim the benefits of the diverted water. Andhra Pradesh disputed this. The final order of Tribunal provided that in the event of augmentation of Krishna water by any source, no State shall be debarred from claiming before any authority or Tribunal, even before year 2000 that it is entitled to a share in the water of the Krishna on account of the augmentation, nor shall any State be debarred from disputing such claim. Thus in short the Tribunal has recognized that diversion of waters from any other basin at any point by any basin state or others could give rise lo another (subsidiary) dispute which would have to be settled amongst basin States.
7.4.7. This issue immediately got considered both by the Godavari water Dispute Tribunal (which had the same membership as the Krishna Tribunal) as also by the Godavari basin States. Through a series of interstate negotiations and agreements it was agreed that subject to the clearance of CWC the Pollavaram project would provide for diversion of 80 TMC
7.4.8. The Narmada Water Dispute Tribunal has not dealt exclusively with the issue of the legality of the waters by the basin states in their territories outside the basin areas. The known planning of the Gujarat relied heavily on use of Narmada waters in other northern basin in their territory and this formed the bulk of their use. The legal tenability of such a plan was perhaps not on issue in dispute...
7,5.         Inter basin Transfers to Non Co-basin States in India
7.5.1.       In India there arc three main examples of inter-basin transfer to non basin states:
i) The water of the Perriyar river of Kerala (which is not even an interstate river) have been diverted from the Mula Periyyar dam located in Kerala across the western divide of Tamilnaduu for hydropower and subsequent irrigation. This has been done through an old agreement based on the lease of land for 999 years. This agreement has come under a considerable stress in the recent times.
ii) After the finalization of the Krishna Water Dispute Tribunal Award, as a matter of an exemplary good will, the three basin States through an agreement sacrificed 5 TMC from each of their rights on the dependable water for water supply to Tamilnadu considering the acute water shortage faced by the city of Chennai. Although the combination of this proposal with the Telugu Ganga Project involving irrigation in Andhra Pradesh has caused considerable disagreement, the provision regarding water supply to Chennai has not been questioned.
iii) The third important case occurred in connection with the Narmada Waters and its allocation to Rajasthan which is clearly a non-basin State. The case of Madhya Pradesh and Maharashtra was that Rajasthan has no right to share Narmada waters as it was a non-riparian Suite. This was upheld by (he Tribunal in a preliminary decision. Rajasthan appealed to the Supreme Court but later withdrew the appeal. However, subsequently
the party states signed an agreement allowing the share of 0.5 MAP of Narmada waters for Rajasthan. The Tribunal opined that the right to Rajasthan is based on this agreement and not on the general law. On this basis Rajasthan was made a party to the dispute and its agreed claim was incorporated in the orders of the Tribunal. While doing so the Tribunal made the following observations:
"It may perhaps, be open to Parliament to enact a law in exercise of its authority under item 56 of i list I of the seventh Schedule not only apportioning the waters of the narmada river between the riparian States of Gujarat, Madhya Pradesh and Maharashtra but also give a share to Rajasthan. The Constitution may also perhaps be amended so as to expand the scope of Entry 56 of List I so as to include apportionment; control arid use of waters of all inter state rivers which are declared by Parliament by law to be expedient in public interest. If the Constitution is so amended and the appropriate law is enacted by Parliament, the rights and interests of the riparian Stales of Narmad under item 17 of list II would be superseded and the law enacted by Parliament would prevail".
7.5.2. The opinion of the Narmada tribunal quoted above raises an important issue about the scope of the entry 56 which as we saw uses the words "regulation and development" of interstate rivers. The Tribunal has perhaps not taken a firm view as to whether these wording allow the apportionment of waters of a river to a non riparian state or whether the constitution may have to be amended to include specifically the word apportionment.
7.5.3. It one takes a view that the sense of the present wording "regulation" automatically includes "apportionment", then, it could be argued that the Union Parliament already has the necessary powers to allow inter-basin transfer of waters of interstate rivers to non co-basin states. However, if regulation does not include apportionment, a constitutional amendment to add this word may become necessary.
7.5.4 The question as to whether the executive or the judicial wing has to deal with the apportionment of the water on an interstate river also needs to be discussed. On one hand it could be argued that apportionment of waters to different geographic units is clearly a judicial function and this cannot be left either to (he executive or event to the legislative arms of the Government; and that only Courts are water dispute tribunals have the necessary wherewithal to act in this direction. On the other hand, it could also be argued that the States (the provinces) have traditionally enjoyed the full powers of allocating the waters available to them, either through entry 17 of the State list or through an apportionment of Inter-State waters, to any part of the State through the state being a anfractuous possessor of the water in accordance with the irrigation acts. Thus, if through an enactment under Entry 56, part of these powers are vested in (he Union, Union can also utilize these power in allocating the waters to any part of the union. These difficulties in interpreting the wording of the constitution, perhaps need to be resolved, if necessary by making a presidential reference to the Supreme Court.
7.6
Water Rights and Ownership of Water
7.6.1   Many interstate issues including the in basin apportionment and inter-basin transfers of waters arise from different interpretations of the ownership rights in
regard to water Traditionally, the basic elements: space, air. water and energy have been perceived as non-legal objects and as such incapable of becoming property. The Roman Law did not ever classify running water as capable of becoming someone's property. No ancient Indian text mentions property rights to anyone, including the king, in rivers.
7.6.2 Though there is in general no international law in regard to water, there seems to be a consensus on treating water as a "negative community" which indicate* that it is meant for all but owned by none. In such a negative community only anfractuous rights can exist; ie., the right would be linked to an use and right would exist only when the water is in possession pf the rightful owner. The Krishna water Dispute Tribunal gives a detailed discussion of these aspects. This principle is perhaps enshrined in the international conventions also. The conventions allow equitable use of water by the basin Males provided such use docs not cause any significant harm to others. Viewed in this context, one could say that absolute ownership of water is repugnant to this principle of negative community. However, in India as many countries the acute need of water for raising crops made the Government create a legislative Framework for Irrigation which seem to have created some sort of ownership rights for the government, perhaps partially negating the principle of negative community.
7.6
Law Related to Ground Water
7.7.1 The current proposals for inter-basin transfer of water do not directly involve any transfer of ground water because of the relative impracticability involved in such transfers. However, the availability of ground water as an alternate to the use of surface water would play a significant part in deciding the demands and transferability of basin waters as a whole.
7.7.2 The international conventions clearly consider the flues part of the groundwater as a part of the system of water courses and thus they treat the fuel ground water exactly in the same way of the other waters of the basin.
7.7.3 The national water policy in India recognizes water as a unitary resource. Thus, it seems to recognize that the .surface and the fuel ground water are pans of the same hydrologic cycle and to represent merely two sources of utilizing the same resource. However, in law the position seems lo be somewhat ambiguous. The Indian easement act 1882 considers groundwater as an easement connected to the land and refers to the right of even owner of land to collect and dispose within his own limits of all water under the land which does not pass in a defined channel All ground water existing and found beneath private properly is fully under the control of owner of the land, who is free to extract and use it as he or she deems fit. This has led to a 'defacto' right at the field level, where affluent farmers with higher pumping capacity and deeper tube wells have disproportionate claims over the resources than others. Inadequate regulator, restrictions on the exercise of private property rights in ground water resulted in excessive withdrawals in many areas Further, uncontrolled disposal of industrial wastes, sewage effluents and excessive use of chemical fertilizers have affected the quality of ground water and the problem is acute in some states like Gujarat.
7.7.4 The Indian Easement act seems to link the access to ground water with land ownership, thus ignoring both the fluvial nature of the ground water as also the concept of "Negative community" in general adopted in regard to waters.
7.7.5 The Krishna, Godavari and Narmada Tribunals did not include ground water in the coverage of their awards, except to the extent of regeneration of irrigation which may become part of the ground water. They have however not expressed any opinion about the legal issue involved.
7.7.6 The National Water Development Agency in its studies of water balances which farm the basis of further prefeasibility and feasibility studies have worked out a water account of the surface water alone, but have not worked out the overall water balance through quantification of the major elements of the hydrologic cycle. This point, it is understood, was discussed repeatedly in the Technical Advisory Committee of NWDA and a strong view was expressed that both the surface and ground water phases of (he hydrologic cycle be considered as the total resource available. However, for want of unanimity only surface water accounting was resorted to.
7.7.7 The National Commission for Integrated Water Resource Development Plan has however considered the total water resources including ground water resources in its planning and there was a complete unanimity within the commission in this regard.
7.7.8 Various laws for control and regulation of ground water by the State have been enacted in different states of India. The Central Ground Water Authority has been created as a legally empowered body to monitor and regulate ground water reuse in order to ensure regulation of the detrimental environmental affects of ground water exploitation. None of these recent legal measures have been declared as invalid, in view of the provisions in the Indian easement act. However, it needs to be recognized that in the Indian Legal System the groundwater is still not fully integrated as a pan of the water resource.
7.7.9 Water is a unified resource and within the land face of the hydrologic cycle all waters of a basin are derived from common source of precipitation over the basin. In its journey from land either to the atmosphere or to the ocean systems the water can travel either on the surface or through the ground. The ground waters are in constant motion, although slow, towards the lower level to find their way to the ocean through the basin water resource. This unity of the water resource and the fact that the groundwater drawn from a piece of land causes disturbance in the groundwater table as a whole needs to be recognized and incorporated in the legal system in a more direct way.
8.0
OPTIONS TO INTER-BASIN TRANSFERS
8.1
The large financial needs, economic impacts, social and environmental
concerns associated with the national perspective plan for water transfers makes it essential to consider available options which would meet the objectives of the inter-basin transfer proposals in a more efficient way. The various options possible could be classified as follows:
a) Evolving new crops which give larger yield with less water consumption
in order (o meet the food needs.
b) Evolving cropping patterns suitable to agro-climatic conditions
c) More efficient use of available waters within a basin through measures
such as
watershed management, water harvesting and micro irrigation
-Improved recharge, more efficient use and conjunctive use of ground
waters
-Water   saving   in   distribution   and   application/use   for   irrigation,
domestic and industrial purposes
-Reuse and recycling of water including treatment of returned waters
to allow these.
       d) Control of population growth to bring down demands on food
and water 
e)   Changing human settlement patterns so as to meet water availability
8.2
In general, the option at 'a' depends mainly on future developments in bio-
technology. While more efficient crops with better yields through better resistances through pests and improved efficiencies of biological processes could perhaps be developed, it is unlikely that plant varieties which would consume less water per unit of area occupied could he developed. While technological improvements in agriculture would surely continue and can be planned for quantum jumps in bio-technology resulting in much improved yield per unit of water could perhaps not form the basis for long term planning.
8.3
Evolution of cropping patterns suitable to agro-climatic conditions appears very
desirable. In general, this is done automatically through a process of natural selections and human interventions. Thus crops like wheat which require low temperatures and low moisture establish themselves in the sub-tropics whereas; paddy became common in the tropics. However, sonic anomalies have developed. The large growth of paddy farming in summer in the otherwise water deficient areas of north-west India arc the large scale and very productive farming of sugar cane in the water deficit belt of Maharashtra, Karnataka and Tamilnadu could be sited as such anomalies. These anomalies have grown because of the efforts of the individual farmers to maximize their income under the given set of circumstances. These circumstances may include very low price of water, low power tariffs and political cloud, which could allow inequitable distribution of the available waters. Measures like rationalizing water prices to reflect the scarcity value of water, reducing subsidies m tariffs and better water distribution could lead towards adoption of suitable cropping patterns and management practices. Such measures, most persons may agree, need to take precedence over the implementation of inter-basin transfers.
8.4
The improving of efficiencies of  in basin water uses through the various
a measure similarly is an option, which needs lo be exploited before implementation of inter-basin transfers. However, detail working shows that in semi-arid areas having an annual rainfall of 750mm or less, water shed management and water harvesting can at best allow essential support to crops in JO'/r of the area. Although the principle of utilizing rain water where it falls is a good principle lo follow, it is perhaps unlikely to solve the massive problems, since on one hand the intense precipitation during storms cannot be conserved, and on the other hand, in semi-arid and arid areas the rainfall itself is much smaller than the requirements for agriculture and other uses. In such situations water transfers could have few viable alternatives. It is perhaps unlikely to solve the massive problems faced.
8.5
Improved water management on field and improved agricultural techniques
could surely increase yields of both rain fed and irrigated agriculture.  This has been happening all through the past 30 years or so.   However, there is some
evidence of plateauing in regard to rice and wheat in the high productivity pockets. Also while better yields can more easily be obtained on an experimental plot in controlled condition or even in the filed of an individual progressive farmer improving averages over a region is an extremely slow and painful process. Even while concentrating on the process; it may perhaps be better to make reasonable assumptions about the growth of productivity. In general, management changes which are based on human resource development including changes in skills knowledge and attitude are slow to pickup and either large or fast changes cannot be expected.
8.6
Much has been said about the wasteful use in irrigation and in particular about
the low efficiencies in distribution and field applications of irrigation from surface sources. Typically, in a large surface canal system, out of 100 units of water diverted from the river up to 45 units could be lost as seepage in the distribution network, up to 10 units could be lost through over irrigation in the filed and only 45 units may serve the desired purpose of increased evapo-transipitation through irrigated crops. Considering these, it is argued that water saving is the easiest method of increasing the resource base. This however, is not always true. What is loss for the surface irrigation system is often an important gain for the ground water sub-system. In many parts of India particularly in north Rajasthan, Punjab. Haryana and Uttar Pradesh much of the large scale ground water development is based on mopping up of these additional resources available from surface irrigation. Thus, from an overall basin consideration, the system can be quite efficient even though the surface distribution system is inefficient. On these considerations, the International Water Management Institute (IWMI), Srilanka has advocated the use of basin efficiency concept.
8.7
Mechanised irrigation application such as drips and sprinklers also save some
water. These allow small and frequent irrigation and thus the loss through over irrigation through large doses as is common in the conventional system could be saved. This could be around 10% of the diverted water. In addition, drips on tree crops save evaporation from soils since the soils trip in between two rows of trees is not wetted. However, these require additional capital costs and additional infrastructure through storages, filters, pumps etc., and this becomes practicable only in few horticultural crops which fetch a good price.
8.8
Domestic and industrial requirements are comparatively smaller in quantity, but
this water is costlier because of the treatment. Domestic systems can have up to 30% "unaccounted water", part of it due to leakages from pipes and remaining due to pilferage. The pilfered water merely represents a financial loss although the social purpose may have been met. Leakage control is an important measure, more for saving costly water than for saving the quantity of water. While sued measures are necessary' and a good management tools, they are unlikely to meet the large increasing needs of water in future.
8.9
Reuse and recycling constitutes a very important measure of stretching the
limited water resources. Often the effluent from domestic use after treatment can be effectively used for irrigation. This can allow the use of residual nutrients by the crop, and in the process the river waters would not get polluted. For industrial waters also, treatment and recovery of pollutants allows the
natural waters to be of a reasonably good quality so that these could be used on the downstream.
8.10 However, in general in the water short regions of India, most returned water whether treated or not gets used in agriculture. Thus, while treatment is essential, in quantitative terms the stretching of the resources is already taking place.
8.11 The control of population to reduce demands is of course desirable but in view of the efforts already being made this could hardly be considered as an alternative for inter-basin transfers. Reasonably effective population control programme needs to farm the basis of population projections which go into the planning of inter-basin transfers. The much larger issue of population control needs to be tackled as a national campaign, but need not be linked to the issue of inter-basin transfers.
8.12 Changing of human settlement patterns to suit water availability has been occurring naturally in the history but even then the water deficient areas of India already have population densities beyond what could be sustained by the available resources. However, the social stresses involved in artificial change in settlement patterns would perhaps preclude the use of such measures as an alternative to water transfers.
8.13
While   management   measures concentrating on demand management   art1
necessary, augmenting supplies also appears essential. Proposals for inter-basin transfer need to be viewed in this context.
9.
SOCIAL AND ENVIRONMENTAL CONCERNS
9.1
Special Socio-economic Impacts of Inter-basin Transfers
9.1.1 In India, the planners are familiar with the social and environmental concerns caused by small, medium and large in-basin projects. Over years, the awareness about such concerns and the methods for dealing with the adverse impacts caused by such concerns have changed considerably and an acceptable methodology of evaluating and meeting such concern through legal policy related and management measures has evolved more as less in a satisfactory manner.
9.1.2 In this context, views have been expressed that inter-basin transfers may cause socio-economic and environmental impacts much different from those caused by in-basin developments. These differences could be both due to the large size of the project and due to the different nature of the project which involves long distance water transfers through large and long canals. For example, the large storages and long links could involve a much larger resettlement problem Than the nation is used to. The link canals may involve large scale interruption of natural drainage and also a large barrier between neighboring communities. These are the problems created by the size. But. the very nature of inter-basin transfers could also lead to inadvertent introduction of flora and fauna alien to the recipient basin from the donor basin. This introduced flora and fauna could theoretically grow to a proportion where it becomes a menace to the ecology of the recipient area and can disturb the ecological balances.
9.2    Environmental Impacts Assessment for Inter-basin Transfers 9.2.1
          The social and environmental concerns associated with these                    
          inter-basin transfers would mainly on account of the largeness of the totality       
of the measures in the region in which the system of links passes. Each individual storage dam such as the Ichampally, the Polavaram, the Manihhadra/ Tikarpara etc involved in the peninsular links would not be much different in its storage or in its displacement from the large reservoirs like Gandhisagar, Sardar Sarovar, Srisailam, Nagarjunasagar etc which are existing. Similarly, we already have experienced about large canals exceeding discharge capacities of 1000 m' /sec and the link canals would be not of much larger magnitude through these would he of much larger links.
9,2.2 The issue of inadvertent introduction of alien flora and fauna is important since it could cause a very serious ecological problem. While this needs a detailed study, preliminary verbal enquiries have not brought out any such possibilities. The existing inter-basin transfers in India do not seem to have experienced any such problem. Perhaps the ecology of the various regions of India are not dissimilar. The Himalayan regions with their tundras and tigas could perhaps have a markedly different ecology and transfer of waters of these regions to the peninsular may require a more detail study of these aspects.
10.0 ECONOMICS OF WATER TRANSFERS
10.1 Broad Economic Objectives
10.1.1       In general, water resources projects are designed on the basis of two broad economic objectives namely:
Economic efficiency of the national economy
Redistribution efficiency in targeting benefits to a particular region or to
A particular group of persons, and thus improving equity
10.1.2  These two broad consideration would hold good for the economic analysis of inter-basin transfers also. However, as we discussed, the self sufficiency in food grains and provision of livelihood to the rural population in the water deficient areas of India could become additional specific objectives which would have to be catered in the economic analysis. Suitable methodologies and an information base in this regard would have to be created to allow these changes in the analysis.
10.2       Global and Incremental Analysis
10.2.1 Conventional water projects are normally subject to a global analysis for deciding the economic feasibility. For example, all costs involved in an in basin development such as the construction of the reservoirs and canals, the cost of the tertiary distribution system to be made by the farmers' organizations, (he cost of land leveling met by the farmers etc are all considered as costs and the benefits accruing to the farmers and others are considered as the benefits. Such a global analysis would of course be required for the total system of inter dependant links within the plan of inter-basin transfers.
10.2.2 However, the marginal economic analysis of adding or subtracting the last link in a system of link and correspondingly subtracting or adding to the capability of the first link by changes in storages etc would also be required. The methodologies for such analysis also would have to be evolved carefully eg. assume that the surpluses in Mahanadi and Godavari can be effectively used only upto Cauveri and that further transfer to Vaigai requires interlinking of Subamarekha and .Mahanadi. Under these assumptions, it could perhaps be logical to consider the full cost of the Subamarekha Mahanadi Link, the incremental cost of widening all the links between Mahanadi and Cauvery and the full cost of transferring and distributing the water from Cauvery to Vaigai and on to the proposed area to be irrigated against the benefit from this additional area irrigated in Vaigai basin. Although such a formulation may be logical, it may be too harsh for the Vaigai basin and may limit the scope of the transfers. A balance between the global and incremental analysis or a better suited methodology for the incremental analysis may have to be worked out.
11.0 FINANCIAL ISSUES
11.1 It is difficult to give reliable cost estimates of the link proposals based on the
pre-feasibility   studies   alone.   As   per   the   figures   available,   the   cost   of
implementation of the inter-basin transfer proposals prepared by NWDA, at
2002  price  level,  is  roughly  Rs.5.60.000 crores  for both  Himalayan  and
Peninsular  components.     This includes the cost of power component at
Rs. 1,35,000 crores.   The remaining cost of Rs.4,25,000 crores would be for
irrigation and water supply.
11.2 It is expected that the proposals when fully implemented will create irrigation potential of around 25 million hectares from the surface water transferred from the links. The recharge from these links would allow an additional ground water potential through conjunctive use of another 10 million hectares. Thus, the cost per ha. of additional irrigation potential would be Rs.1.2 lakhs per ha. It is not clear if this figure already includes the secondary and tertiary distribution upto the outlet. However, considering that even the in basin storage development based projects cost upto Rs.l lakh per ha, the costs do not appear very high.
11.3 Financing of the project would require careful consideration. If the works are to be executed in 35 years, a cash flow of around Rs.16,000 crores per year would be required. Considering that the levels of financing of water sector in the tenth plan could be about Rs. 10.000 cr per year, this cash flow requires a steep stepping up of the expenditure but this may not be impracticable. If the period of execution is to be reduced larger annual cash flows would be required.
11.4 The cost recovery would also present serious challenges even if the water is priced much above the current levels, recovery to meet both interest charges and O&M charges would appear to be very difficult.
11.5 Perhaps, much of the finance would have to come from the public finance or through soft loans from international funding agencies. These may be justifiable considering the poverty alleviation and employment generation nature of the investment. The self sufficiency of food grains in India and South Asia could be considered as an important objective for the international community to maintain the world order. However, once the main links transmitting the water to the recipient basins are financed through such a scheme, the further distribution of the water in secondary and tertiary systems could as well be transferred to the cooperative or private sectors in line with other in-basin irrigation projects.
12.0 CONCLUDING REMARKS
12.1 Enabling Steps
From the discussions so far. it appears that if a decision is taken to implement the inter-basin transfer proposals sequentially or in phases, following steps may have to be taken.
1. Completion of all feasibility reports
2. a) Gelling opinion of the Apex Court about the interpretation of
Entry 56. 
                    b) Public debate on the interlinking proposals for developing a
consensus about     specific    schemes 
                      c) Consideration in the National Water Board and National water
Resources Council
3.
Enactment   of enabling   legislations   under Entry   56   which   will
empower an agency    of the Union Executive to decide surpluses in
various river basins and to plan and recommend the inter-basin
transfer proposals for approval by the Union Government. Such a
scheme needs to include some quasi judicial provisions of hearing
objections from States and also of an appeal to a higher level Board
in the agency.
4. Consideration of the feasibility level proposals by the agency and
according an in principle approval to the components of the scheme,
5. Preparation of detailed project reports including detailed financial
plans pricing proposals etc by the agency either on its own or by
using consultants
6. Consideration of the detailed project report and its approval
7. Execution of the project through central finance, on behalf of the
Union Government either by the State Governments or by any other
agency created by the Union.
8. Operation,    Maintenance    &    Cost    Recovery    by    the    Central
Government utilizing the machinery of the State Governments.
9.
Monitoring of the performance both by the concerned ministries of
the Central Government and by independent agencies.
12.2        Issues for Discussion
Based on the discussions so far, following issues for discussions are brought
out.
12.2.1 Regarding Broad Objectives
i)
Whether food self sufficiency should be considered as a separate
national goal which needs to be addressed.
ii)
Whether equity in water utilization across the country is a desirable
goal to be addressed by considering possible interlinking of rivers are whether the water deficit areas and basins of India need to reconcile themselves to this situation forever.
iii)
Whether providing livelihood to the rural population in the semi-arid
areas and water deficit areas of India through irrigated agriculture should be considered as a desirable objective or whether the natural forces of adjustment through migration etc should be considered suitable for enabling these sections to achieve better economic status
iv)
What is the extent of national responsibility in providing water to the
people for a) sustenance of life and minimum hygiene and b) livelihood
12.2.2    Regarding Legal Issues
i) Is the present constitutional provision sufficient (or enabling planning and execution of inter-basin transfer proposals through legislations passed by the Union Parliament under Entry 56 or is. an amendment to the constitution essential for this purpose.
ii) Is it possible to plan and execute inter-basin transfers entirely through an agreement amongst all co-basin states of the donor basins, basins through will (he links pass and the recipient basins, or is legislation by the Central Government necessary considering the impracticability of reaching such an agreement against a large number of states?
iii) Should water be considered as a negative community in which no ownership rights can exist or should a ownership of the co-basin states conceded, thus allowing them to trade water with the recipient states.
iv) In case, the Apex Court opines that allocation of waters of interstate rivers either to the basin states or to the non co-basin states is a judicial function, should a permanent judicial tribunal should be charged with the responsibility of such allocation so that the inter-basin transfers can be planned in accordance with these allocations.
v) Is there a need to finalize a draft national policy for allocation of waters of an interstate river basin among states and should a policy also cover the allocation to non co-basin states. If such a policy is formulated, should it be adopted by consensus or should it have a legal force.
vi) Can ground water be considered as a part of the basin waters in the process of water allocations? Is any reference to the Apex Court required in this regard?
vii) How far are the international conventions in regard to allocation of waters amongst sovereign states applicable to the allocation of waters among states of India?
12.2.3     Issues in General water Planning
i)        Can better in-basin management be a substitute to inter-basin transfers ii)       Does the concept of "basin as a natural hydrologic unit for planning and management of water" need to be  modified in view   of the national objectives    related    to   equity    and    the    possibilities   of   inter-basin integration?
12.2.4    Issues about Social & Environmental Aspects
i)         How to study the possibility of introduction of undesirable and alien
flora and fauna from donor basin to recipient basin through inter-basin
transfer
 ii)       What    modifications    in    methodologies    arc    needed    for   studying
environmental impacts of inter-basin transfers? 
iii)      To   what extenl   the present policies in   regard to rehabilitation   and
resettlement require a modification while applying these to inter-basin
transfer proposals
12.2,5      Issues in Economic Analysis
i)  Equity in water utilization, regional redistribution of economic benefits and the need to provide in situ employment in water short rural areas are likely to be important economic objectives of inter-basin transfers. How can the present methods of economic analysis which mainly address the national economic efficiency be modified to meet these objectives.
ii) How can the principles of incremental economic analysis be adopted in planning an inter-dependent system of water transfer links
12.2.6     Issues in Financial Management
I) Can the large financial requirements of the proposals he met from sources other than public finance and soft loans from international agencies
ii) Can the water transferred through these links be priced considerably higher than the waters made available through in-basin developments
iii)    What is the scope of privatization in regard to these proposals?
12.2.7    Issues in Implementation
The various possible steps for implementing these proposals are stated in section 12.1. The appropriateness of the steps needs to be discussed and possible alternations or modifications need to be worked out.
When would India be able to moderate floods and droughts? Let us strive to provide adequate clean water to our large population.
Water Resources in India
Vital Statistics
INDIA supports
                     1/6"1 of world population
Water resources
                     1/2511' of world water resources
Land area
                      1/50"1 of World's land

Utilizable surface water
                      690 b,cu.m/year
Replenishable ground water         -
       396 b,cu.m/year
Per capita availability
cu m/capita/year
Year 1951
51T7
Year 2001
1820
Future Estimate
Year 2025
1341
Year 2050
140(when population may
.stabilize)
International Standard
Loss than 1700
Water stressed
Less than 1000
Water scarce
India Water Stressed Today and likely to be Water Scared in 2025. Many basins are already water deficit (see Figure on cover II)
*          Domestic water requirement/yr    - 60 cubic meters/person
*
Roof top collection required        - 300 cubic meters/family
Rain harvesting
Area required per family
Rain fall (mm)
Area (m1)
100
3600
200
1800
300
1200
500
720
1000
360
2000
180
3000
120
i) A family can harvest its requirement of domestic needs if it has roof area shown on      previous page    
ii) for agricultural requirement eight times larger roof  area is required.
iii) Cost of storage is Rs. 2000/- per cubic meter or Rs. 6 lakh for 300 cubic meters/family.
* Agriculture is the single largest user; requiring 8 times more than domestic use; and 68     
   percent of total use,
* Water collected form all rooftops of the country would hardly collect lb.cu.m, which
   would just meet requirement of Delhi.

* Rain water harvesting, ground water recharge, check dams, small dams & medium dams   
  offer local solutions & partially mitigate the water deficit
* Total water contributed by rain is grossly inadequate in some basins.
* Inter-basin- transfer of water through interlinking of rivers is the only solution for basins
  which are grossly water deficit (see figure on cover II)
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