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INTRODUCTION
 

The National Academy of Sciences - Indian National Science Academy 

(NAS - INSA) Workshop on "Water in Man's Life in India," held in New Delhi 

September 13 - 17, 1971, represents the second in a series of such 

gatherings undertaken by the two institutions on a cooperative basis. 

The first, held in Baroda, March 2 - 6, 1970, and preceded by a
 

week of travel and consultation in India by NAS participants, addressed
 

itself to "The Organization and Management of Industrial Research."
 

The intent of the NAS - INSA program is to bring distinguished U.S.
 

specialists in various fields together with their Indian counterparts,
 

joined by senior government officials from planning and technical
 

departments as well as leaders from the scientific, educational,
 

industrial, and other interested communities, for the purpose of discussing
 

significant problem areas in the relationship of science and technology to
 

economic development. Aside from the inherent value of such binational
 

gatherings--especially at the level of participation suggested above--the
 

two Academies envisaged that joint deliberation would bring to light
 

various policy options that might usefully be considered by the Government
 

of India and Indian institutions, as well as external assistance agencies
 

concerned with Indian development.
 

The Workshop was of special interest to the co-sponsoring institutions
 

insofar as it was among the very first, in their experience, to address
 

itself to a critical point of intersection of two major worldwide
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preoccupations: economic development and environmental protection. The
 

choice of the Workshop theme resulted from consultations held with INSA
 

by NAS Deputy Foreign Secretary Thomas Malone, Chairman of the NAS
 

Committee for International Environmental Programs, in mid-August, 1970,
 

and by NAS Deputy Foreign Secretary Roger Revelle, Chairman of the NAS
 

Board on Science and Technology for International Development, in
 

January, 1971. These discussions revealed that Indian scientific and
 

governmental circles had a strong interest in the problem of environmental
 

protection because of its relevance to the formulation of India's devel

opment strategy and its urgency for India's preparation of its position for
 

the 1972 U.N. Conference on the Human Environment at Stockholm.
 

Water, in quality and in quantity, is the most pervasive and
 

fundamental resource constraint in the Indian subcontinent; therefore,
 

INSA proposed that the two Academies focus their initial attention on
 

this problem. Should this first exercise produce satisfying results, the
 

co-sponsoring institutions would proceed in succeeding workshops to
 

examine other major environmental issues affecting India.
 

The NAS panel of twelve specialists and one staff officer, led by
 

Dr. Revelle, spent 2 weeks in India. They devoted the first week to
 

single or group visits to many parts of the country, seeking out individuals,
 

institutions, and sites relevant to the Workshop theme and to their
 

respective interests; and the second week to the Workshop proper, at
 

INSA headquarters in New Delhi. Further information on these activities
 

and on significant Workshop side-events is provided in Chapter III.
 

Before their departure, the NAS panel gathered in Washington for
 

a 1 day briefing session attended by representatives from AID, the
 

Department of State, the Environmental Protection Agency (EPA), and
 

the World Bank (agenda and participants in Appendix A).
 



The NAS - INSA Workshop in mid-September was the second phase of a 

substantial effort by INSA to prepare the Indian side for effective
 

interaction with their American colleagues. A month earlier, INSA
 

gathered some 120 Indian technical specialists in various fields bearing
 

on the subject of water for a 2-day preparatory meeting, to which most
 

participants contributed technical papers. This gathering gave INSA
 

the opportunity to identify the best Indian scientific talent to be invited
 

for participation in the Workshop with the NAS, and to utilize the
 

considerable data and analysis made available at this meeting for the
 

preparation of a second set of papers specifically oriented to the issues
 

constituting the agenda of the NAS - INSA Workshop. INSA intends to
 

publish both collections of papers in two volumes; the one containing
 

the NAS - INSA proceedings will include a resume of the discussions
 

as well as conclusions and recommendations. Both volumes were to become
 

available before the end of 1971. This interim report by NAS to AID,
 

accordingly, will be limited to certain highlights and essential information
 

of interest to AID.
 



WORKSHOP CONCLUSIONS AND RECOMMENDATIONS
 

The final Workshop session, presided over by Mr. C. Subramaniam,
 

Union Minister for Planning and Minister for Science and Technology,
 

adopted a statement of conclusions and recommendations drafted by the
 

Indian and U.S. Workshop co-chairmen. This followed the hearing of
 

individual session reports, prepared by the respective co-chairmen and
 

co-rapporteurs, summarizing discussions on each of the agenda topics. 
These
 

reports, presented preliminarily in somewhat rudimentary form, are to be
 

redrafted and amplified for inclusion in the Workshop Proceedings; they
 

are not reproduced here.
 

The concluding statement, essentially an outline identifying
 

overriding "needs," was intended for the general benefit of central,
 

state, and local bodies with interests and responsibilities for the
 

issues cited, but without specific designation. Probably a majority of
 

these bodies were represented by participants in the Workshop. In
 

addition, Minister Subramaniam and K.L. Rao, Minister of Irrigation and
 

Power, who also attended the final session, assured the assemblage
 

that their respective ministries would give the statement careful study to
 

determine its implications and to formulate appropriate follow-up action.
 

In view of the high-level attention that is 
to be given to the Workshop
 

statement, it was felt that the two Academies should postpone the
 

identification of areas for further joint follow-up activity until
 

government authorities had sorted out priorities and ascribed responsibilities
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for implementation. Accordingly, the statement remains silent with regard
 

to further NAS- INSA efforts 'concerning the problem of water in India.
 

Herewith the text of the statement as presented and adopted:
 

I. Development of health education extension system
 

A. Objectives
 

1. To teach rural people the value of a safe water supply
 

2. To help villagers to provide themselves with safe water
 

for drinking, cooking, and bathing, by covering wells, using simple
 

chlorination devices in the wells, and other means
 

B. Accomplishing Objectives
 

1. Family planning workers, village-level workers, and
 

agricultural extension workers might be given additional duty as public
 

health extension workers
 

II. Development of joint union - state management policy for water 
quantity and quality 

A. The following appear to be the most urgent needs
 

1. To plan for the development of surface water and ground
 

water resources of India in an integrated manner
 

2. To expand the existing capability for modern methods of
 

ground water exploration and appraisal
 

3. To establish a national hydrological network for surface
 

water by identifying a national set of hydrological stations
 

4. To establish a national data storage and retrieval system for
 

hydrological information
 

5. In planning the development of India's water resources, to
 

apply multidisciplinary systems-analysis techniques, that combine
 

economic, hydrological, agricultural, and engineering considerations.
 

Such planning analyses are particularly needed when water is used for
 

multiple purposes--water power, irrigation, domestic and industrial water
 

supply, waste disposal, navigation, and fisheries. The objectives should
 

be to reconcile conflicting uses and to make the most of complementary
 

uses. These analyses are especially needed when ground water and surface
 

water are used conjunctively. Problems of mining ground water, among many
 

others, also need such analysis.
 



6. To expand and develop monitoring systems to keep track of
 

possible changes in quality of ground water from such causes as salinization
 

of wells by overpumping, increasing sodium content, etc.
 

III. Education of civil and sanitary engineers
 

A. There should be increased emphasis on economics and other social
 

sciences, including consequences of population growth and change for
 

development of water supplies and waste disposal
 

B. To ensure that engineering education is practical and relevant
 
to Indian needs, both faculty members and students should be encouraged
 

in every way to consult and work on water-resources development projects
 

of central, state and local governments, and those for specific industries
 

IV. Research and development requirements
 

A. The economic implications of a safe, potable water supply for
 

the urban and rural populations
 

1. Problems to be studied include not only the cost of
 
providing such a water supply but also the economic benefits in
 

a. prevention of food wastage by reduction of gastroenteric
 

infection which lessens the ability of people to digest their food
 

b. improving the health and therefore the potential
 

productivity of the labour force
 

c. improving the ability of students in the critical
 

years from 1 to 6 to respond to the external stimuli that are basic to
 

their educational development
 

B. The implications for economic development of water-pollution
 

control and abatement
 

1. Factors to be considered
 

a. The balance between industries requiring clean water,
 
such as chemical and food processing industries, and other industries,
 

such as paper, steel, textiles, and sugar, which tend to pollute water
 

b. The possibility of planning the location of industries
 
so that those requiring clean water are upstream of those which tend to
 

pollute water
 



c. The relative degree of pollution abatement that can
 

be attained by controlling pollution from municipalities and large
 

industries in presence of very many smallsources of water pollution.
 

In the aggregate, these may be much more important than the large sources
 

C. The development of methods and programs to greatly increase the
 

recharge of ground water during the monsoon season of high river flow.
 

One possible method might be drastically lowering the water table near
 

the river channels by pumping during the low flow season.
 

D. Development of nonpolluting means of pest control. Pesticides
 

are now essential for the control of certain agricultural pests. In
 

the future, nonchemical techniques should be employed as the primary
 

means of pest control.
 

E. Development of water quality criteria to serve as the basis for
 

the establishment of local standards. Such standards should serve the
 

needs of India both for industrial development and for protection of
 

public health, agricultural water supply, and the harvest of fresh
 

water, estuarine, and marine fisheries.
 

F. Studies of the relative economics and effectiveness of water
 

carriage and alternative systems of waste disposal in urban areas. This
 

might involve studies of systems now used in Tokyo, Bangkok, and other
 

large Asian cities as well as development of new technology.
 

G. Development of effective survey techniques for ascertaining
 

the requirements and the potential of supply of water of desired
 

quality in rural areas for planning and programming purposes.
 



III
 

HIGHLIGHTS AND COMMENTS
 

Indian Participation
 

Altogether some 90 Indian specialists and Government officials
 

participated in the Workshop, a total that was more than three times larger
 

than originally anticipated. This increase resulted from INSA's decision,
 

late in the planning stage, to involve all key elements of the nation
 

likely to benefit from the exercise. Indian participation was consequently
 

national in scope and included virtually all heads or leading members of
 

institutions and agencies at central and state levels concerned with one
 

aspect or another of the water problem in India. The high number,
 

and the caliber, of the participants showed that INSA's purpose in reaching
 

outward was achieved.
 

It bears noting, also, that three sessions of the Workshop were
 

attended by two Government Ministers: Irrigation and Power Minister C.K.
 

Rao, who gave the opening keynote address and hosted the entire American
 

reception in his Ministry; and, as already mentioned, the
group at a 


Minister for Planning and Minister for Science and Technology, C. Subramaniam,
 

who gave a very perceptive closing address.
 

In light of the then already strained diplomatic relations between
 

the U.S. and Indian Governments, it should be added that the NAS group
 

was received everywhere with great cordiality. Of the various
 

receptions organized in their honor, that of the New Delhi Municipality,
 

hosted by the Mayor and all the City Councilors, deserves particular mention.
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*Pre-Workshop Visits
 

In the-week before the Workshop, members of the NAS panel, singly
 

or in small groups, made over 60 visitA to Indian scientific, educational,
 

and governmental institutions, and had contact with a much larger number
 

of Indian scientists, educators, and government officials at central,
 

state and local levels. Altogether, NAS panel members visited individuals,
 

institutions, and sites of scientific interest in some 15 cities and
 

other locations throughout India. In many cases, the Americans were
 

invited to give lectures or seminars. As a consequence of these contacts,
 

several NAS panel members have established personal collaborative linkages
 

with Indian colleagues, which they propose to-pursue by correspondence and
 

further visits in both directions.
 

Workshop Structure and Organization
 

The design of the Workshop was formulated on the initial assumption
 

that Indian participation would number no more than 20 to 25, and that all,
 

by virtue of their professional interests and responsibilities, would
 

find it useful to be present for the entire proceedings. Consequently,
 

the Workshop was structured as a continuous plenary meeting, each agenda
 

topic to be treated in a single session. It was envisaged that joint
 

study groups, meeting subsequently, would carry the analysis of specific
 

problems to much greater depth..
 

This approach proved to be mistaken because of the much larger
 

Indian group that eventually attended, with interests far more hetero

geneous than had been anticipated. As a result, many of the Indians took
 

part in only two or three session- bearing directly on their professional
 

work. Over half of the sessions were attended by a fraction of the total
 

registered Indian participants, and for them as well as for the
 

American participants, who were similarly highly differentiated in
 



their interests, a 3-hour session proved insufficient to give each subject
 

full justice.
 

Thus the Workshop structure, the particularity of interests manifested
 

by the participants, and the great variety of major problem areas chosen
 

for discussion were not conducive to the most effective use of the American
 

participants or the fullest satisfaction of the professional expectations
 

of the Indian participants. Clearly, a division of the Workshop assemblage
 

into working groups, meeting concurrently for two or more sessions, would
 

have allowed more in-depth discussion and made.for better involvement and
 

interaction of the participants. As it was, two or three working groups
 

did get established on an improvised basis, meeting on the margins of
 

the plenary. More along these lines would have been possible had the
 

magnitude and character of the attendance that the Workshop would evoke
 

been known sufficiently in advance.
 

A note on INSA performance: The large Indian representation, combined
 

with the logistical support requirements of the NAS panel, strained INSA's
 

Suffering from lack of profesadministrative capabilities to the limit. 


sional staff and material resources, the Indian Academy moreover has little
 

experience with conferences designed to yield policy conclusions from
 

scientific or technical discussions. Its present leadership, however, is
 

determined to turn INSA into a more vital and relevant institution,
 

playing a role in Indian society somewhat akin to that of the NAS in the
 

United States. As INSA undertakes more such exercises, and obtains the
 

professional staff it is now seeking, many of the problems facing it will
 

undoubtedly disappear. However, that the Workshop and the visit of the
 

NAS panel gained the success that they did is in large measure due to the USAID
 

Education Staff, who gave unstintingly of their time to buttress INSA's efforts.
 



Press Coverage
 

The Workshop received unusually wide coverage in all Indian media.
 

Almost 40 articles on the Workshop were published within 10 days.
 

Most New Delhi dailies, both English and Hindi-language, carried daily
 

accounts of the proceedings, and several of the weeklies and monthlies
 

had longer articles in preparation. (Two of these articles are reproduced
 

in Appendix B.)
 

The extensive coverage resulted in part from the special arrangements
 

made by INSA, with assistance from the USIS Press Service. Formal press
 

conferences for the NAS panel members and key Indian participants took place
 

before, and immediately after, the Workshop. Informal press interviews
 

took place daily as reporters sought out individual members of the panel.
 

The NAS panel chairman appeared in a televised interview.
 

The quality and accuracy of Indian daily press reporting of the
 

proceedings was highly variable, reflecting the technical nature of the
 

discussions and the limited backgrounds that the reporters assigned to
 

this event brought to their task. Some of the finer technical points
 

may have been garbled, but there is little question that the chief issues
 

highlighted by the Workshop were brought to the attention of a large
 

reading public.
 

Parliamentary Testimony
 

Nine members of the NAS panel were invited as individual experts to
 

testify over a period of 2 days (each absenting himself from the Workshop
 

for the duration) before the Joint Select Committee of Parliamentarians
 

of.the Lok Sabha (Indian Parliament), which since 1969 has been considering
 

a water-pollution-control bill. Although the Lok Sabha was in recess,
 

the Committee gathered in extraordinary session to take advantage of the
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Americans' presence in New Delhi. (It should be noted that testimony
 

by foreign experts before a Lok Sabha committee is a fairly rare occurrence.)
 

The interest of the Parliamentarians in the Americans' evaluation of
 

their draft legislation, which was given to them to analyze, stommed in
 

good part from the fact that both India and the United States face
 

similar problems in their federal system of government. The division of
 

responsibilities for water resources between federal and state authorities
 

engenders great difficulties for integrated management and planning. As a
 

consequence of the testimony, the Indian Parliamentary Committee concluded
 

that their deliberations would be aided greatly by a subcommittee on-site
 

study in the United States. It is understood that a request for assistance
 

in this regard was to be made through appropriate Government of India
 

channels to the USAID Mission.
 

Ford Foundation Seminar
 

Five members of the NAS panel also took part in a special evening
 

seminar organized under Ford Foundation/New Delhi auspices in connection
 

with a new project being developed jointly by the Foundation with the
 

Indian Planning Commission and the states of Maharastra, Rajasthan, and
 

Punjab for integrated regional water-resources planning. The American
 

group had the opportunity to study the preliminary planning papers developed
 

by the Indians with assistance from Ford Foundation consultants. With
 

benefit of further details provided by the Indian planners at the seminar,
 

they presented a critique of the plans from the standpoint of methodology,
 

approach, etc. T1- Americans' overall assessment of the plans for the
 

two principal schemes was positive, and they contributed several points of
 

advice which are to be incorporated in the planning papers.
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Consultations with Government Officials 

The NAS panel was in India at a moment of intense discussion among
 

local ground-water specialists concerning the disposition of the ground

water research services between the Geological Survey of India and the
 

Central Board of Irrigation and Power (Ministry of Irrigation and Power).
 

The interest of Minister R.K. Rao in this matter was such that he
 

requested a special working session with several members of the NAS panel
 

to solicit their views.
 

In addition, one panel member, from the U.S. Geological Survey,
 

spent several hours with Minister Rao in consultation on sediment deposition
 

problems in the Kosi River Project, for which he had served as a consultant
 

some 15 years earlier. Following his return home, he wrote the Minister
 

a technical report elaborating recent research work in the United States
 

bearing on sedimentation problems.
 

Finally, the chairman of the NAS panel had extensive private
 

discussions with Dr. Pitambar Pant (Member of the Planning Commission,
 

Chairman of the Indian Preparatory Committee for the United Nations
 

Stockholm Conference, and head of a new Indian Government unit on the
 

environment) regarding organizational and policy measures for governmental
 

action in this area. These conversations were to have been pursued in
 

Washington later in the fall on the occasion of a projected visit by
 

Dr. Pant. The NAS proposed to facilitate Dr. Pant's contacts with key
 

Washington officials in the Council on Environmental Quality, the Environ

mental'Protection Agency, the Department of State, relevant committees of the
 

NAS - NAE, and other public and private bodies concerned with environmental
 

issues. Unfortunately, the visit did not take place.
 



IV 

WORKSHOP AGENDA AND PARTICIPANTS
 

Agenda
 

The Workshop theme, "Water in Man's Life in India," was treated in
 

nine substantive half-day sessions and a summation session, in accordance
 

with the following agenda:
 

Monday, 13 	September
 

Session I 	 Availability and Human Use of Water in India
 

Co-Chairmen: 
 Roger Revelle and K.R. Ramanathan
 

Session II Economics of Urban Water Supply
 

Co-Chairmen: Harold A. Thomas and R.B. Chakravarty
 

Tuesday, 14 September
 

Session III Economics of Village Water Supply
 

Co-Chairmen: Nathaniel Wollman and J.P. Naegamvala
 

Session IV Appropriate Technologies for Water Supply Treatment
 

and Distribution
 

Co-Chairmen: Robert L. Smith and N. Majumdar
 

Wednesday, 15 September
 

Session V Appropriate Technologies for Waste Collection, Treatment, 

and Disposal; Waste Disposal for Future Urbanization 

Co-Chairmen: John C. Geyer and T.R. Bhaskaran 

Session VI Agricultural Pollution and Water Degradation--Pesticidps, 

Fertilizers, Siltation, and Salinization 

Co-Chairmen: Donald W. Pritchard, S.P. Ray Chaudhuri 
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Thursday, 16 September
 

Session VII Industrial.Pollution and Water Degradation 

Co-Chairmen: Perry L. McCarty and Jagjit Singh 

Session VIII Public Health and Sanitary Engineering Education and 

Research--Use of Systems Analysis and other Optimizing 

Techniques 

Co-Chairmen: Harold A. Thomas and J.B. Srivastava 

Friday, 17 September
 

Session IX 	 Public Information and Extension in Water Use
 

Hygiene
 

Co-Chairmen: Gerard A. Rohlich and M.V. Desai
 

Session X 	 Priorities and Programs
 

Co-Chairmen: Roger Revelle and B.R. Seshachar
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Participants from the United States
 

Roger Revelle (Chairman) 

Director, Center for Population Studies 

Harvard University 

Cambridge, Massachusetts 


Martin Alexander 

College of Agriculture and 

Water Resources Center 


Cornell University 

Ithaca, New York
 

John C. Geyer 

Environmental Engineering 
Johns Hopkins University 

Baltimore, Maryland 


Paul 11. Jones 

Water Resources Division 

U.S. Geological Survey 

St. Louis, Missouri 


Thomas Maddock, Jr. 
Water Resources Division 
U.S. Geological Survey 
Tucson, Arizona 


Perry L. McCarty 

Prof. of Environmental Engineering 

Stanford University 

Stanford, California 


NAS Staff Officer
 

Julien Engel
 

David Pimentel
 
Professor of Insect Ecology
 
Cornell University
 
Ithaca, New York
 

Donald IV.Pritchard
 
Director, Chesapeake Bay Institute
 
Johns Hopkins University
 
Baltimore, Maryland
 

Gerard A. Rohlich
 
Director, Water Resources Center
 
Hydraulic and Sanitary Laboratory 
University of Wisconsin
 
Madison, Wisconsin
 

Robert L. Smith
 
Chairman, Dept. of Civil Engineering
 
University of Kansas
 
Lawrence, Kansas
 

Harold A. Thomas 
Civil and Sanitary Engineering 
Harvard University 
Cambridge, Massachusetts 

Nathaniel Wollman
 
Dean, College of Arts and Sciences
 
University of New Mexico
 
Albuquerque, New Mexico
 

Deputy Director and Head, Special Studies
 
Board on Science and Technology for
 
International Development
 

Office of the Foreign Secretary
 
National Academy of Sciences
 
Washington, D.C.
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Director, Groundwater Division 

Geological Survey of India (CR) 

Nagpur
 

P.R. Ahuja 

Chairman, Tungbhadra Board 
(Ministry of Irrigation and Power) 

Rafi Marg
 
New Delhi 


R. Ananthakrishnan 

Director (Retired) 
Indian Institute of Tropical 

Meteorology 

University Road, Poona
 

S.C. Awasthi 

Geological Survey of India 

Lucknow 


P.S. Harihara Ayyar 

Director, Hydrometeorology 

Lodi Road, New Delhi 


S. Banerji, Secretary 

National Committee for IHD
 
Council of Scientific 


Industrial Research 
New Delhi 

B.K. Baweja, Director 

Geological Survey of India 

Lucknow 


T.R. Bhaskaran
 
Technical Adviser 

Geo. Miller and Co. Pvt. Ltd. 

D-2, South Extension, Ring Road 

New Delhi 


O.P. Chadha 

Chief (Irrigation) 

Yojana Bhavan 

Parliament Street 

New Delhi
 

R.N. Chakrabarty 

Principal Engineer (Dev.) 

Geo. Miller and Co. Pvt. Ltd.
 
D-2, South Extension, Ring Road 

New Delhi 


R.B. Chakravarty, Director
 
Metropolitan Water & Sanitation Authority
 
Calcutta
 

S.K. Chandra
 
Assistant Professor of Geology
 
Nehru University
 
Delhi
 

G.P. Chatterjee, F.N.A.
 
Research and Scientific Officer
 
Hindustan Steel Limited
 
Research and Control Laboratory 
Durgapur Steel Plant
 
P.O. Durgapur, District Burdwan
 

M.C. Chaturvedi
 
Senior Professor
 
Indian Institute of Technology
 
New Delhi
 

J.M. Dave, Adviser
 
Public Health Engineering
 
(Department of Health)
 
(Ministry of Health & Family Planning)
 
New Delhi
 

J. D'Cruz, Superintending Engineer
 
Water Supply & Sewage Undertaking 
Link House, New Delhi 

H.J. Desai, Director
 
(Planning and Progress) 
Central Water & Power Commission 
Shah Jahan Road, New Delhi 

M.V. Desai
 
Adviser Publicity
 
Planning Commission
 
New Delhi
 

D.S. Deshmukh, Director
 
C.W. Division, Southern Region
 
Geological Survey of India
 
Calcutta
 

G.P. Dubey
 
Director Fisheries
 
Bhopal
 

T. Durairaj, Deputy Advisor (PHE) 
(Ministry of Health & Family Planning) 
Nirman Bhavan, New Delhi 
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Gajendra Gadaker 	 C.V. Kurian, Professor and
 
Victoria Jubilee Technical Institute Head of the Department
 
Bombay Marine Biology and Oceanography
 

Ernakulam (Cochin)
 
S.V. Ganapati
 
Principal Investigator A. Mohal Lal
 
M.S. University 	 Chairman, Delhi Milk Scheme
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O.P. Garg, Deputy Chief Engineer
 
Ganga Basin Water Resources Organization U.N. Mahida
 
Shastri Bhavan, New Delhi Member of Parliament
 

Vithalbhai Patel House 
R.S. Hamsagar, General Manager Rafi Marg, New Delhi
 
Hindustan Insecticides Limited
 
Rohtak Road, New Delhi N. Majumdar
 

Professor Sanitary Engineering

J.K. Jain and Acting Director
 
Joint Commissioner to Govt. of India All India Institute of Hygiene
 
(Ministry of Food, Agriculture, CD & Public Health
 
Corporation) 110, Chittaranjan Avenue, Calcutta
 
Krishi Bhavan, New Delhi
 

B.L. Marwaha 
M.N. Jain, Chief Engineer Project Officer (IADP)
 
Water Supply & Sewage Disposal Undertaking Delhi Administration
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Civil Lines, Delhi-6
 
V.G. Jhingran, Director
 
Central Inland Fisheries Research Institute P. Kesava Menon, Director
 
Barrackpore 	(West Bengal) Joint Cipher Bureau
 

(Ministry of Defence)
 
I.P. Kapila, Secretary C-1/37, Pandara Park, New Delhi
 
Central Board of Irrigation and Power
 
Curzon Road, New Delhi R.C. Misra, Professor and
 

Head of the Department of Geology
 
G.N. Kathpalia Lucknow
 
Director (Irrigation)
 
Planning Commission A.N. Mitra
 
New Delhi Professor of Physics
 

University of Delhi, Delhi
 
A.J. Kidwai
 
Additional Secretary G.J. Mohanrao
 
Dept. of Science and Technology Deputy Director General
 
Room No.110, Yojana Bhavan Central Public Health Engineering
 
Parliament Street, New Delhi Research Institute
 

Nagpur
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Dean of P.G. Studies K.S.S. Murthy
 
College of Engineering Member Secretary
 
Guindy, Madras Irrigation Commission
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Managing Director 

Water & Power Development Consultancy 

Services of India 


L-18, South Extension Part II
 
New Delhi-49 


J.P. Naegainvala, Member 

Central Water & Power Commission
 
Bikaner House, New Delhi 


P. Natarajan 

Asst. Prof. in Civil Engineering 
Indian Institute of Technology 
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T.K. Natarajan, Head 

Soil Mechanic Division
 
Central Road Research Institute 
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B.N. Niyogi
 
Geologist (Senior) 

Central Headquarters 

Geological Survey of India 

Calcutta
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(Ministry of Agriculture) 
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Pitambar Pant, Chairman 
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APPENDIX A
 

Briefing Session for NAS Panel, Washington, D.C., August 4, 1971
 

Agenda
 

MORNING 	 Introductory remarks to NAS panel members by Roger Revelle,
 
Panel Chairman, and John Fry, Office of Science and Technology,

AID Bureau for Technical Assistance (Workshop observer)
 

Current U.S.-India relations and Indian political situation,
 
Anthony C.E. Quainton, Department of State India Desk
 

U.S. aid program in India and current economic situation,
 
Paul Isenman, Head, India Desk, AID
 

Remarks on public health aspects of Workshop, Lee Howard, M.D.,

Director, Office of Health, AID Bureau for Technical Assistance
 

Potential use of PL-480 funds for water-related activities in
 
.India, Fitzhugh Green, Associate Administrator for International
 
Affairs, Environmental Protection Agency
 

Remarks on technical nature of environmental problems in India,
 
Ramachandran Pitchai, The Center for the Environment and Man,
 
Hartford, Connecticut
 

AFTERNOON 
 Remarks on pertinent IBRD projects in India and new environmental
 
evaluation criteria, Matsumata Kato, Office of Director of
 
Projects, World Bank
 

Workshop documentation; discussion on Workshop approach,
 
formulation of detailed draft agenda; travel plans for pre-

Workshop week and other arrangements
 

Other Persons Attending Briefing Session
 

Surendra A. Raje, Environmental Systems Analysis Laboratory, General
 
Electric Co., Philadelphia (observer)
 

Julien Engel, Head, Special Studies, Board on Science and Technology for
 
International Development (BOSTID) (NAS panel staff officer)
 

Cecilia Allman, BOSTID Staff (Program Coordinator)
 

Tresa Bass, BOSTID Staff (Secretary to Mr. Engel)
 

- 22 



APPENDIX B
 

Indian Press Articles
 



Wanted : More Fresh Water 

About seventy-filee per ent of 

tileearth's surface is covered by the 
walers of the sea. Besides there are 
large quantities of %\aterin the polar 
caps, in the innumerable lakes, rivers 
canals and ponds, not to speak of the 

. huge volunc hidden undergortind, and 
suspended in gaseous form in the atmos,
phere. One would think there is enough

•waler 	 on earth for human use. Bilt 
the great paradox is that there is al-
ready a global water shortage for 
human use. In iany countries water is 
in short supply for industrial use, for 
irrigation and even for domestic re-
quirements. Several of the world's large
rivers which used to b, symbols of 
prosperity of t'hepeople living on their
banks and which used to be adored and 
sung about present today a sorry look 
with nauseating industrial effluents, and 
arc practically dry. 

The curious fact is that only three 
per cent of all available water on earth 
is fresh. Nearly three quarters of c len
this meagre 	 three per cent is in the 
form of permanent ice in the polar re
gions and on mountain tops, and hence 
out of bounds for man. .-largz percen
lage of the remainder :;5tored under-
ground. It is esmnia;ed .,m.i ri,that at,'. ' 
any one lime the lake) and the rivers 
of tte world hold oniv one-third of 
one per cent of the total fresh water 
supply and the atnlmphere contains
only t tenth of this rcenta;e. So. 

.although there is sor., score for im
proving ,lepresent re , ater Supply
by exploring and ,xplo>:..c the resour-
ces more systematically. the ultimate 
ansiser seems to be d.,aination of 
sea water on a large scale, 

ENORIMOUS WAST': !fre pro%-
pects of fresh %aler _:riy are thus 
disturbing on a global .:\el. itis even 
more so in the case o: India where 
sonic geophysical anid p_o-anhical fac-
tors have conspired to make :he situ-
atlon somewhat more complex. This 
fact is illustrated amp!y well by the 
present paradox of high floods and 
severe droughts existing in India at the 
same time. While more than three-
fourths of UP, Biar and West Bengal 
are 'being ravaged by one of the worsl 
floods in recent decades, a large part
of Andhra and certain pockets of the 
adjoining States are experiencing severe 
drought and famine. Often the north-
east and south-west parts of India 
haVe average or above average rains,
but parts of Tamil Nadu, southern 
Andhra and western Rajasthan have 
little or no rain at all. Similarly, while 
the northern rivers fed by rains or 

the year round, southern rivers depend.
ing on the monsoon are practically
dry during summer when the need for 
water is the greatest. As an expert put
it if India can be represented by a cir-
cle the ends any one of its dianicler 
will show the extretie weather conidi-
lions at two places at ally time. 

But taken as a whole -India does re-
ceieC a fair amount of rainfall %hich 
should meet atleast itspresent require-
nients. It is estimated that on an ave-
rape it receives about 370 million lice-
tare-netres of precipitation, but the 
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Dr Roger 	 ereila inaugurting the cotference 

melting snow have. plenty of water a!l !aintu and Kashmir 	 about 20 per cent 

traedy is that a substantial part of 


ithis is wholly %asted. Of about 168 
million hectare-metres available as 
surface flow after allowing for seepage 
and elaporacion, only 78 ne:llion hec-
tare-mtrcs is available for human use. 
lie r-.-st of the available and potential
,upplies flo%,s to Sea. linfortunately 
even this small quantity available is 
not evenly distributed in space and 
time. For instance, while the southern 
slopes of 1he Khasi hills, the Brahma-
putra valley and the W\stern Ghats 
recei'c 'very heavy rainfall' amounting 
to over 400 cm and the %Nhole of 
Assam and tie west coast of the 
Peninsula get 'heavy rainfall* aggregat-
ing to over 200 ct, the western part
of Rajasthan and Gujarat receive only
'low rainfall' ranging between 10 and 
50 cms. Similarly more than 75 
per cent of the annual rainfall is 
received during the south-west mon-
soan over practically the whole country
excepting Assam, Jammu and Kashmir 
and the southern Peninsula. In Tamil 
Nadu, 47 per cent of the rainfall occur 
d ;rive the post-moisoon scamon. In 

APIRE ,ACH:But 

these figures give only ;: as erage yeats
pwcture--it inay vaiy from year to year
becanse no t\o )at,, ha1c exactly tihe 
sane rainfall. Some yeats like the 
present one stand out its cxceptional 
years when the rainfall is vc'y much 
Inl excess. and some others vcry much 
in del'cient. T"he varia'ility is least 
over the north-eastern parts of India 
and South-weslIin coast of the Pvt'nin
sula, being only 15 to 20 pIe'r Butcent. 
the variation exeeeds 30 per cent over 
large areas of the country and is over 
40 to 50 per cent in parts of Saurash-
Ira, Kutch and Raiasthan. As a rule 
areas which have scanty rainfalls arc 
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also those in which the rainfall isthe
 

most trregular. 

"1hewenatural 	anomal~es make it in
perative for 	 India :o adopt certain in
terated measures wiih, while elimi
naang annual visitations of floods as 
,xell as orouszhts. will conserve the 
prezious water for our expanding
domes:ic. industrial and agricuitural re
quirements. Experts committees have 
at various times suggested remedial 
measures, :o 	 solve the tlood problem iD 

a region, or 	 how to tame a river, or 
even how to tackle frequent droughts
in a pocket. But it has nut been felt 
ncesary to make an inteLgrated ap
pro.ili to t:,¢klc imbalance thethe in 
nature's bounty. Previously dams were 
built merely to help irrigate large :racts 
of culturable land: later on irrigation
and power projects w',ere combined. It 
was only much later that flood control 
was recognised as an important aJdi 
tional aspect that could be combined 
profitably with river projects. Even 
then several other vital aspects which 
either folloed the exezution of th 
project or preceded it were neg.xled 
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,or nlissc F' ,r instance, the problems
of salinity aind waler-logging s\hich 
arise oil account of a.ecunnul,tion o 
excess irrigated v\atcr, spreading o 
water-borne diseases, silting of reser-
Voirs, walcr pollution, rural sanitation 
etc receivcd little atlention. But it is 
now realised that all th. c are differ-
crlt aspects of the saine main problem
-the problem of scientilic water man-
agement.--and that they shtld be lack-
led in an inlegraled inanner for gelling 
opltmum results. 

I'OSSIIJJLE 0110,NS; Recognising
tile urgent need to make a comprchcn, 
sive study of the problem with due 
weight to all aspects of watcr manage, 
nmenl the Indian National Science Aca-
demy (INSA) early last month organi-
scd a two-day national conference on 
"Water in man's life in India" Several 
eminent experts in gcology, hydrology 
and allied sciences participated in the 
confercce. "lhe subjects of their discus-
sions ranged from water resources, 
floods control, economics of rural and 
urban water supply, rivcr water pollu-
tion, silting of dans, sewage and in-
dustrial clluent disposal, etc., so much 
so, the conference was able to identify
the major problems involved in scienti-
fic water managcment. Armed with a 
wealth of data from the conference 
INSA last week convened jointly with 
the US National Academy of Sciences, 
a five-day v.orkhop on the sam,, sub-
ject. Twelve distinguished American 
scientists joined about one hundred 
Indian experts in re-examining the 
problems and reassessing the possible
options available to the country. There 
was no reading of any papers and r.o 
long lectures. Key papers prepared by
INSA in the light of the two-day confer-
ence last month served as the basi. of 
workshop divided into ten sessions. 'The 
participants, each of them selected for 
their specialised knowledge in a parti-
cular field, contributed weght and dir-
.ection to the discussions. Each of the 
tan sessions co-chaircd by one Ame-
-an and one Indian expel t, took up fordisusson s: anuchqustins owdiscussion stuch questions as: How can 
losses due to floods in India, estima-
ted this year at Rs .400 crores, be 
t tinimisd?eUst increasing water pot-
lution be an inevitable price of indus-
ti ad ancement? Hblow can pollution

ofrivers, lakes and sea coast from
urban domestic sewage and toxic in-
udustrial cfuents be avoided? just
scientific disposal of waste matter be 
a burden o communities? If water-
borne diseases like cholera and typhoid 
arepreventible, why do they continueto b major killers in this country? 

Can economic develop~ment and enivi-nonomicdcleanlpess ohand nronmental cleanliness go hand in hand? 
GROSS UNDER-SI'iMATE: It 

must have been just a coincidence,' but 
the workshop could not have been 
more appropriately timed. All of the 
northern rivers were in high spate inun-

SEPTEMBiIt 26, 1971 

dating vast areas; crops worth seVeral of a national %%ater policy might pave
hundred lakhs were *desh'nyd and in- the way for this watcr conservation
n11erable houses danLIged or was'ed measure. tic hoped such a policy would
iway. At least 200 people lost their be evolved in the next ive ycars. Any
lives in th" devastation. There has wag, Dr Rao was enaphatic that therebeen no cslinatc of the number of was to way out foe India except this.
cattle killed, but easily they could run If a national walcr grid was not cvolv
into thousands. Patna and Luck- ed now, it had to be done sometime in 
now were among tile many the immediale future. 
towns threalencd wilh complete - GRIM WARNING : Dr Roger Rc
destruction. It was only the Iterculcan voile. director of Harvard University's
efforts of the Army and thousands of Centre for Population Studics and 
civilians that saved them. Considering Chairman of tile American Academy'sthe scale of havoc and the area involv- Board of Science and Technology for
ed. tle cost of 1he flood put at 1'%s International Development (and who
400 crores may be a gioss tindecsti- headed the 12-man American scientists 
mate. The fact is nobody is as yet in to the workshop), said that unless man 
a position to give a correct idea. In learned to conserve and manage watcrany case, the figure does not Include in a most scientific way, he might reach
the cost in terms of the misery and a crisis point in ihc near future where
anxiety suffered by lakhs of people from his struggle would be for surviwho spent several days on the roofs of val Dr Rcvcllc emphasised the impe
buildings and tree-tops without food rative need for integrated systems foror sleep. developing water resources and for

The grim northern scene served as a- ensuring supply of safe water because
sinister contrast to the plight of Andhra the health and prosperity of tlhc people
where large irrigation, ponds and canals depended so much on water. 
hav., dried up. Hundreds cattle have- Ac
perished or are starving to death. Pc- "cAvailability of water in India and
ple in their thousands are leaving their its human use" even in tie future, ashomes to far away places in search of it present, the major share of the water
food and work. resources has exclusi,,ely to be earmark-It is a tragic sight. resen he major shareto e ar
While one end is suffering from excess ed for irrigation. It is estimated. howof water, the other side is gasping for fr iration is ltimaaeailhow
a mouthful of it. While one end is water resources are harnessed for irri
wasting the entire downpour, the other gation, it will not be enough to bringside is waiting for a trickle. The two under irrigation all the land resources.
sights however helped to bring hone In fact at the present rate of waterIndi g.is facihe c ntr stin si hts use, a muajorto the workshop delegates the problem portion of the land poten-
India is facint. The contrastig s tial will be left uncovered by irrigaalso highlighted our ineptitude, our lack tinl 
of initiative and the opportunites %%e it is being attended to) is to consesa 
have not cared to utilise. How else :he ater by reducing consumption o 
wilt we explain the co-existence of atimumylevels ing consmon t

pti le en thage l rn 
thousands of civil engineers. begaing for tie man ement of land and ater 
jobs? How else will we explain the resources. 
shameful inter-State water dispute? The 

droughts and floods w hen we have em o d -.e 

case for irrigation %here large
Dquantities of water are required is
Dr K. L. Rao. Union Irrigation and Jnderstandable. But even in the suplyPower Minister, v,ho inaugurated the of fresh water for domestic consumrworkshop,u n dwelt at length on this

unfortunate chapter of our national tion conservation measures are becom.lire !ng imperative. Already many Indianand said that water should be consider- ipeatv Alreay n y Indan
ed as a national wealth although our sitis are experiencing severe hater 

shortage. The situation in Delhi isStates refused to see it as such. He typical of this disturbing feature. So
said the bane of floods in the north far Delhi's water requirements have 
and droughts in the south could be been met from the Ymnuna's surfaceremoved only through a massige trans- flow. A stage has now been reached
fer of water by a combinalion of lift whereby the surface flow in 
and gravity canals over a distance of the riVer has been fully utilised.about 3,200 km involving a lift of Now they are thinking of getting water over 600 mires. Such a rinsfer wa s either from distant sources, or tapping
done successfully in tie United States a ample supply reportedly available
In fact the proposed national water grid the present cost.f ocost.th thesagspresentng 
envisages the linking of sonie of thlediVersion of surplus monsoon flow in POOR QUALITY: Even this evenmajor rivers in the north and south and luality has not, however, compelled the 
the Ganga to the Krishna and the civic administration to effect some
Godavari. But so long the States fight economy in tle use of water. A re:ent one another with6ut realising the na- suivey of Delhi water sunly by tlhe
tional :nterest, no progress could be National Council of Applied Economic
made. lie hoscer, said that .dJpton Research inJ'..atcd that leakage and 

"' LINK 

-25

http:ocost.th


wastage of water accounted for 42.5 
per cent of the total distribution. Allow. 
ing 15 per cent as normal wastage, 
it still leaves 27.5 per cent un
covered, rcpresenting a revenue loss 
of Rs 7 million annually, or a loss 
cqual to about 25 per cent of the pre
sent revenue of Delhi's water supply 
division! But this kind of unpardon
ahle wastage which could otherwise be 
used to meet the needs of 25 per cent 
more people. is not confined to Delhi. 

Apart from availability of water in
 
suflicient quantity, another scrious
 
problem confronting urb.an water supply
 
is quality. For, it is said that sources
 
of water themselves are seVcrcly con
taminated. The open wells in rural
 
areas are invariably polluted by agri
cultural and anin,al waste products.
 
Acco'rding to Mr Pitamber Pant, chair
man of the Committce on Iltuman En
vironment, 80 to 90 per cent of India's
 
villages are served by contaminatcd
 
water. In the Delhi region itself over
 
93 per cent of the 300 v,cll. recently
 
examined had "very high" proportions
 
of intestinal bacteria and parasites. Be
sides, in many villagc wells the fluoride 
content was found to be as high as 16 
to 24 parts per million ,Mhcreas the 
maximum permissible limit for potable 
water was less than 1.5 part per 
million. According to US standards, 
only 4 per cent of the ground water in 
Barmer. 21 per cent of the watcr in 

"Jaisalmer, 10 per cent in Jodhpur and 
1.2 per cent in Bikaner (all in Rajas
than) is potable. Even river waters are 
not free from such contamination. The 
fact is that passing near cities they get 
contaminated to a greater and greater 
extent. In the case of the Yamuna, 
for example, while it flows fron Delhi 
to Agra, the coliform bacilli number 
starting with 150 just above Delhi be
comes as high as 24.00 near Okhla, 
48,000 at Mathura and 240,000 at Agra. 

CHEMICAL POLLUTANTS; In a 
large number of cases river pollution 
is the result of callous dumping of in
dustrial wastes and effluents. For in
stance, the Hooghly, the Damodar and 
the Ganga now receive huge quantities 
of untreated industrial wastes and 
sewage, drastically lowering the quality 
of their otherwise fine water. The 
Hooghly receives wastes from jute mills. 

As a result of discussions* in the 
workshop a more realistic view of our 
priorities and programmes for better 
water management scens to have 
emerged. It has certainly succeeded in 
Its aim of providing a better under
standing of the Indian situation and the 
evaluation of possible options available 
to the country. Arranged as part of 
INA's programme of intcr-acaden'y ex
changes, the workshop is said to be a 
preparatory step for the first UN con
ference on htman Environment schedul
ed to be held in Stockholm in June 
next.
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T does not need much persuasion 
to realke the value of water. The 

main chlevinent of the five-day 
,or): hop organised in New Delhi 

recently by the Indian National Set. 
ence Acadf.my iln tissocialion with the 
Ntional Academy of ,eiences of the 
U.S. lie.s not li reiterating the impor.
(ance of water in th( life of man, but 

In focussing attention on the inn ine-
relic problems; that come in tho way 
of providing s.fe potable water thro-
ughout the length and breadth o.' the 

country. 

The workshop was unique In flat It 
brou;ht togethcr reprc-svntivs of 
almost all a:encies invol'd ili one 
wy or the oiher with vater rod ppe-
ehlit from both Iudl( r ard the i.S. 
T he .. e for this hin tic o:;l recting 
%&as 1pr'par'd a month e,.icr wi.en a 
natinal teminar %as e '.nn ed ) y 
INSA to rcvit-w the I'e.,t stal't Of 

:uia:atewet ftinand ide;atify ;artas
wh,ich reqttire i1Iediale .t iorl. 

Tlhe .r.ring,r in;iers for ihi b!national 
imetir'.- w e ihe outcoio of. h 

liatioil'.1 Conference. 

Aitcerican L:,pelence 

The paitleluatlon of Amerlean se. 
eitists should not be i,:,:n to inean 
that India has no expertise in (te
fieWl of %,;Iterinanagenmrt. Il fa't, it 
is r co,"nised even by th Amnealeap 
team that Ind1a has a much h nger

:radition o water z a" men' andi 
there is nothing 16uch A ich India 
cal learn by way of c.'riisc. But 
the American partilcipatio, 1(,;q al 
iccounts, has helped India to draw 
lessons froni American experience in 
this sphre. 

Pollution of water by pestiides Is 
an instan-e iii point, The Ape rican 
delegitatc uiiado poinited reicrence to 
the uc of pt-ticides inll ire quantio 
ties An-rici iihad ld to semi, 
ous Pinliso Water poletion andwOf 
$31d this should "erve as alion to 
Ia.h oh e iterv ail fpstiIndia. 'nhd i ot pici Copt-a,
to other otrii ies. t u onprojections, 
represeiontie As 0neInsetie. 
printing01 Indsen, I. 1ctpidr

piited oul ln(Ii: stcide Its. 1.n.ier 
tcle onS fid es. t 
hue U.S. andlts. d 110 , i apan. lie 

t-as at Fains to dispel th,. imprSesOion
that ', nse of ,:tucidcs . polluted 
wab.r ig Indict. ut still the A nerieain 

'arl~iuu seciis to Iliive non. homel as 

By B.S.Pdinanablt n 

The Indo.Amerlczn workshop orzanised in New Delhi recently
spotlighted (attention on the mO n. , problems to be faced iin the 
task of providing safe, potable v,:atr all over the country, and 
bnducingf policy-makers "o cha-ifle their attitude towards water 

CUppJI/ and scctwraoe Echcrnes. 

can be seen from one of the concho-
sins of the workshop that non-pol.u,
ting means of pest control Should be 

developed and In future Pou-chemieal 
techniques should be mployed as 
primary means (if pest-control. The 
Implications of this in te:-ms of ari
cultural production may need deepur
study. 

Pollutlon is of colrse an Important 
issue. Dot the larger issu. that domi-
natcd tho discussinn related o overll 
assessment (if water re, urces, and ti 
ne e-dfor a cornprechensi've i ssessrmn nt 
of ierourecs of su.-ice ,viwatr ndI 
groudv-ater was vtic ined. "h'l 
mal:t:itudlri of the problen i, high. 
]irl:Icd by the staI tlig I gill'i's th:,t 
were given drill, tile dic-uon. 
tile 110 Millions polpu bllton only 22 
millions have pro coted %,ter supply. 
In torms of vfll.g-s, ore i- every fivo 
. r "eii' enjoys tile ,sic arn niiy ctl 
drinking water su~ply. One-third of 

(le rcmafninnd , , hticri1 
water supply but not aeqata enou'h.Another one-third of the viflagas ies 
water supply but it is not h:.icsic. 
The rernaining .. ,...) l', s haV 
no water sujpply at all. It re,ird to 
uriban vwater supply t0e pi:turc i, n 
so [loomy. Over GOpr-r cent of the 
urban population ha!- been covered by 
protected v.'ater Wi.hWit;y. the 
growth of ppulation and industriali-
sation, the demand for water for 
drinking as well as other purposes is 
bound to go up. 

nbegan 

Litlng Factor 


According to one estimate the pre. 
Sent utilisation of wiater works out to 
34 million hectare inet-es. Ihis inclu. 
des requirements for irritgation, domnes-
tic needs and livestock, industries andtherim. power slations. Based on Plan 

tle total requirement of 
wat .r is expected to co up to 5"!.7 Iril-
lion hectare nretres by 11J80.81, and to 
l.6 million hectare" metres by tle 

year'l 2000. Ar:iinst these rcquire. 
Meats, the utilkable quanituim of total 
watt-ir resources is estimatfd "at b2 
bnillion hectare metres. One claioO 
drnvn by the experts front this is tiit 
water would be a limiting factor ili 

future economic growth. It is, how. 
ever, concetded that the present. assess
meat of water resources is only ap
proximate and that rn assessment 
based on sound data is necessary as a 
first step for water jcsources dave. 
lopment. 

A rigniflepnt factor broujlit out In 
this context is that evcii ..1o0 existingresources rxe not e.vnly :ilstributed 
rchoresho resultl trethat the io surlucwith 
water in one reaion and scarcity in 
another. )r. 1.. L. Rao, lrriation Mi
nistcr, and Mr. C. Stbir,,,,io, Plan
r tngti nnr fo r li d I this ca l
text the red for n : i l Water 
Grid to tIe water from .urplhs re
gions to fs rcity ar -. 11 t consensus 
at tie Nvorqlkop is th:ut th c;- r!hould ho 
a joint cfort by both the (.,.ntra! rnd 
tive Wt i o te' u.-n,oiiy. In 
tire \,'ater n, , t } y. in 
phliurg th: eVCor.;t o. water 
resource : u nrsc !c cstems 

hyor, gicm.i agbinne tc hnc , icul

!(Is conidiUtini 
rr 00 d eruined s ower ior
sioul be q,;,lied as is used for 

ould r,u obctivolarpivses. The 
Souli vsc Sand be to sof 
co;Illicttn s and make the most of 
the conspice.ntary tses. 
Witer-borne Dlscnsevi 

It is not enough to zrk-e water 
available if it is not safe for drink
tng. This was one of the points on 
which there was a frank exch.nge of 
views. Even before tie conference 

tle American spclalists high
lighted this point while giving their 
impression of a tour of some rural 
areas. The U.S. speialkts toled on 
the data collected by the Central 
Public Ifealth Engirec.-i'g fle..earch
Institute at Navpur and said 0 to 60 
per cent of villagers had Intestinalparasites at any one time. In one 
group of villages 13 per cent of the 
people were suffering fro:n dysentery 
at the time of the survey. from this 
the leader of the Aneiciian team, !lr. 
Roger Revelle, concluded that pcrhaps 
50 per cent of tle people arc iil from 
gastro-intestinal ifcition doring the 
course of a year. lie tran.lated the 
implications of this in ccouomni terms 
-to drive homo tle point that pro. 
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vYleon of sP.fa water cannot brook any 

11lay. Water-bo no (dihcases. he said 
iebilitated and %r:,k:ined the persoil, 

his capacitY 10.*eriously ntlectiio}; Secondly. it lessened the ahi. 

lity of tile person to bbsorb food, 
thereby lcatiug to wastag:e of per 
haps 5 per ccnt of the Lood. 

Lcon1ontic fleuIefuts 

Thi consensus w's also on tiheqe
lnt r.nd it was felt that reseaureh 
should be colidticted on the -. ')!e

woterimplications of a .ae, potal 'e 
suipply. The exp..rt.n prol. bly felt 
that once sf51civtit awarenes is crea, 
ted( about the cecenomic h1ncfA3, 
himdting of water supply sche nes IW,Y 
not pose a problem. At pi-cscnt the 
renleral feeling, is tiat \eater Fupply 
t.hemes Pro pietdy 1uw iII t)e orw:.r 

of priorities, li f ct, it .s strecsled 
by the Amcricl'i ,ecciali.,t.. that If 
the villagers wee co':viled zht rafo 
water had erill',ic kiee,t, they 
w.ould be wiifi'. to i~ive.t in \%a-r 
Supply cihcies. i o .1chl.vo thi. the 
Villb:, level wox'e's houl- be c 
tru:etd with tho ilditiona. duty of 
pubhle health education. 

One of the prciraulritee 'or r l'e. 
watcr supply is a proper I., steim fir 
collection, trcafmnt i:nd di.poiaz cf 
dolnestic vaste n;lid rx1.h, -l. Thi 
uv brought out cffectivci." ill t.o 
conferewee. Poll-utkon from (,nicdst c. 
waste is found to 1:, tho w.1r.t fo;m 
of water pollutio,. 7he ctbs il %.tr 
gets contimi ,Jtd in rrels noM: .-r 
ved by a sewcr Ly:;tem. On-' 13 ril 
liols out of the total popu'lation rf 
55o0 millions is IrN"d wit :.t'wers. 
This repiesents .10 per ce -t of tho 
urban population and 0 pe, cert of 
the tot-l pcppula.tio'. About 3,* vcars 
ago, the populationi 'erved by sev e,'s 
was 3 per cent, mid this shv.ws tha 
slow pace at which the sewc.rage ya.' 
tern has expanded. 

Tha only consoha'lon India cen d-. 
rive is that it is not the on!y rmontly 
with an inadequate sewerage systi:n. 
A survey by the W.t.O. has Lhown 
that a number of countries in Asla, 
Africa and Litin America Liwe no 
Dadequte sewerage systems a thouvh 
they have adequate water supply sys. 
terns. Whcther there is lack of ,vware. 
ness of the importance of a sewerage 
system in India or I-xt, It has r-Ecilved 
low priority aIl along. The v.ox k:hup 
can be considered a great succe: if 
at change for the better in the atti. 
tude of the policymkers towards 
water supply and ,ewerage schemas is 
brought about. 

, 
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