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Introduction
 

A Project Identification Document (PID), titled 
"Water Management and
 

Traihing", was approved by the India AID Mission 
Director in May 1981
 

with a proposed life of project budget for 
this five-year effort of
 

28.5 million dollars. In subsequent discussio.s and in response to
 

comments received from Government of India 
(GOI) and state offi­

cials, other donor agency personnel and AID/Washington 
staff, it
 

was decided to utilize a pre-design team to 
develop a data base
 

and to help reduce the options available for 
project components
 

to manageable levels prior to bringing in a follow-up team to
 

help USAID draft the final project paper. 
The pre-design team,
 

the Water Management and Training (WM & T)
referred to herein as 


team, consited of Messrs. K. C. Nobe, John Replogle, 
and Max K.
 

Lowdermilk.
 

The following material presented in the WM & 
T team report was
 

.ith each member contributing in his own
 truly a team effort 

area of specialized expertise and to the overall 

conceptualization
 
Any errc:s of omission, mis­of project design and implementation. 


or judgmental deficiencies tre the sole
 
interpretation of facts 


.Iews presented

responsibility of the WM & T ':eam members and 

-he 


herein do not necessarily reflect the agency p',sgi.ons 
in which
 

. It is our hope,
the respective team members are regularly employc 


be useful to
 
however, that the material presented herein w 

.11 


USAID in India in the preparazion of a succesiful 
project paper
 

for the Water Mangement and Training Project.'
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and
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and its Delivery System for India
 

4. Known Technologies and Procedures Within and Outside India
 

with Transfer Potential
 

5. Summary of Lecture-Seminars Presented Before the Central Water 
Commission
 

on February 9, 1982, and Before the ProfessioTdl Development Workshop
 

on "Diagnostic Analysis ofIrrigation Systems" at Jambhiri Irrigation
 

Project, Chittorgarh, Rajasthan, February 19, 19.
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Workshop
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Section A
 

Terms of Reference
 

The Tea of Reference for the.Water Management and Training Project
 
pre-.de ign team are incorporated in the New Delhi Cable #17708
 
sent to the Secretary of State on 9/18/81. The following Specific
 
Terms cf Reference were provided:
 I 

•"Ai 
 Study the PID and other related documents available at
 
the Mission.
 

3. Explore with GOl and State officials the objectives, mech­
anisms to be used, and inputs needed for each of the sub­
projects defined in the PID and others that evolved from
 

discussions.
 

C. 	Review the Training Programs and plans of other donor
 
agencies such as the World Bank and Ford Foundation.
 

D. 	Tour existing training facilities in Gujarat, Mahara­
shtra, and Uttar Pradesh to determine their goals, in­
pults and outputs relating to areas of Water Management.
 

E. 	 Considering A, B, C, and D interacL with GOI and State 
officials in refining overall Project concept and organ­
izational framework.
 

F. 	Develop a preliminary log frame and a de.af ,d scope of
 
work for the Design Team."
 

In addition to the above listed activities, WM.; T team members
 
made contact and acquired information from agricultural researchers,
 
personnel at the Management Training Centers, trainee participants
 
in the Rajasthan Diagnostic Analysis Training Workshop, other USDA
 
TDY personnel in India, farmers, extension field staff and subject
 
matter specialists, minor and major irrigation officials and others.
 
In Rajasthan, one team member developed a Training Needs Survey
 
Form which is being administered to rrigation and ;ricultural
 
Department personnel in Rajasthan, Maharashtra, and Jujarat States.
 
Lt theRajasthan Training short course, Dr. Lowdermilk had lon/
 
informal conversations with a number cf government personnel i out
 
India's water management training needs and delivery capacity He
 
also developed and tested a Training Needs Questionn-ire (Se
 
Annex 10) for use by CWC and the States to collect data in the
 
design of the Project Paper.
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Team members conducted two seminars for CWC staff and officials,
 

One team member assisted in the Diagnostic Analysis short course
 

for about 20 days and used this time to observe and evaluate the
 

training and to ascertain views of the participants about training
 

needs and *tow a useful WM & T Project could be developed. The WM & T
 

Team also developed concept papers related to key components of the
 

training project, key components for a national water management cen­

ter, a case study of needed institutional reorganization at a USA
 

land grant university to support the WM & T Project and the Asia
 
and 	other materials
Bureau Water Management Synthesis Project 1I, 

as referenced in this report, which can be used by the Design Team 

for the Project Paper. Several Annexes for the Project Paper have 

been prepared and others will be identified and developed by Dr. 

Lowdermilk before the .Desigi Team arrives. 

Sect io B 

Sumrmary of Team's Recomaissance Activities 

days after Nobe's arrival in Delhi, an itin-During the first few 
erury of field visits and agency contacts was firmed up, in consul­

tation with AID administrators and GOT Irrigation Ministry and Cen­

tra, Water Conunission representatives. This schedule of activities 

was 	 designed to carry out duty items 2 through 4 of the set of team 
These activ­responsibilities outlined in the Introduction section. 

ities are summarized below but for a detailed report of activities,
 

refer to Annex 1, Trip Reports: Phase I through VII. 

I. 	Field Trips 

Major field reconnaissance trips were scheduled and carried out, 
as 	follows:
 

1) 	Visits to Rajasthan and Gujarat States, Janaury 20 -23.
 

2) 	Trip to Lucknow and vicinity in Uttar Pradesh State, Jan­

uary 27-29.
 

3) 	Trip to Bombay, Aurangabad and Nasik in Maharashtra State,
 

February 1-4.
 

The 	primary purpose of these field trips was to visit existing 

training centcrs and/or staff colleges, engineering and agricul­

tural university campuses and offices of the Secretaries of Irriga­

tion and/or Agriculture Departments directly responsible for water
 

management training activities in Rajasthan, Gujarat, Maharashtra,
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and Utta4 Pradesh States. We were indeed fortunate to have Mr. R. V.
 
Suryanai4ayana, Director, Central Water Commission, accompany us on
 

each ofithese field visits and one or more AID administrators also
 

participated in most of these trips.
 

In addition, two follow-up field visits were scheduled and later car­

ried out:
 

1) 	Visit to the Diagnostic Analysis Short Course site at Chit­

i 
torgarh, Rajasthan State (Lowdermilk, Replogle, D. R. Arora, 
and John Westley), February 10-12. 

) Visit to the Center for Management Analysis inAgriculture, 
Institute of Management at Ahmedabad, Rajasthan State (Nobe 
and Stains), February 16. 

3) 	Visits by Lowdermilk with CWC observers of the D. A. Train­
ing programs and Rajasthan State observers, plus selected of­
ficials in Jaipur.
 

2. 	Agencies and Officials Contacted
 

A concerted effort was made to contact key personnel inGOI and state­
level agencies and in key donor agencies directly in',rrlved and/or
 

otherwise interested in India's water management tra ning needs.
 
Listed below are the key persons contacted, agg-,,gated by agency
 
affiliation. (Although we realize that some nn s -e inadvertently 
omitted, we have attempted to include all those pexdonnel and their 

titles for which we had a record in our volumir)us field notes.
 

US. Embnbas y 

tir. 	Harry G. Barnes, Ambassador
 
Ms. 	Priscilla H. Boughton, Mission Director
 
Dr. 	 Richard I. Brown, Deputy Mission Director 
Mr. 	R. W. Nachtrieb, Chief, Office of Project Development
 
Mr. John Oestley, Chiuf, Office of Program 
Mr. William If.Janssen, Chief, Office of Agricr ture and R,,ral Development 
Mr. Edwin D. Stains, Project Manager, Agricultu.al Engineer, ARD 
Mr. D. R.Arora, Engineer, (Irrigation and Watur Resources) 

Central Water Comnission
 
G. H. Vaidya, Member, (Water Resources)
 
R. V. Suryanarayana, Director, (Permanent Stafb)
 

Ministry of rrigation (Delhi)
 
C. C. Patel, Secretary
 
R. K. Rao, Additional Secretary
 
Mrs. P. Prakash, Joint Secretary
 
S. S. Grewal, Under Secretary
 
B. Y. Saha, Director, Command Area Development \uthority (CADA)
 

http:Agricultu.al
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Narmada Control Authority (Delhi and Baroda)
 
M. N. Venkatesan, Chairman, (Delhi)
 
A. A. Pai, Chief Engineer, Project Planning Cell ( Delhi)
 
N. Ramaswamy, Superintending Engineer, Narmada Project Canal
 
Circle, (Baroda)
 

Ministry of Agriculture (Delhi)
 
Dr. 0. P. Gautam, Director Gentral, Indian Council of Agricultural
 
Research, and Secretary, Department of Agriculture, Research and
 
Education
 
Dr. A. M. Michael, Dirctor, Water Technology Center, Indian
 
Agricultural Research Institute
 

World Bank (Delhi)
 
Dr. Chris Perry, Economist
 
Dr. Gilbert Corey, Civil Irrigation Engineer
 
Mr. Sablarwal (Title unknown) 

Ford Foundation (Delhi) 
Dr. Lincoln Chen, Representative, (Brief introduction at Delhi Airport)
 
Dr. Roberto Lenton, Engineer
 
Dr. David Seckler, Economist, (On long-term CSU assignment in India)
 
Dr. Robert Chambers, Ford consultant from U. K.
 
Dr. Norman Collins (Dual assignment in Delhi and New York City) 
L.. Marty Hlanrathy, Ford Foundation's Bangladesh Office 

Irrigation Department, Rajasthan State (Jaipur)
 
Mr. Manoharlal Mathur, Secretary, Irrigation Department
 
D. Y. Singhvi, Officer on Special Duty (Irrigation)
 
C. S. Ilukmani, Chief Engineer, (Irrigation)
 
S. R. Katariya, Superintendiag Engineer, (Design and Research)
 
Mr. Kang, Superintending Engineer, Chittorgarh
 

Department of Irrigation, Gujarat State (Gandhinagar) 
Mr. P. A. Raj, Secretary, Irrigation Department 
(Also met with seven other top staff members - names and titles not obtained 
A. S. Patel, Engineer, (Anand)
 

Department of Agriculture, Gujarat State
 
R. C. Shah, Director, (Superintending Engineer), Land and Water
 
Management Training Center at Anand 
P. C. Patel, Deputy Director, Engineering Faculty, L & WM Train­
ing Center at Anand (Contact made at Chittorgarh where he was
 
a student in the Rajasthan Diagnortic Analysis short course)
 

Gularat Agricultural University Campus at Anand
 
Dr. P. D. Mistry, Director, Basic Science and Humanities Faculty
 
(Meterologint)
 
R. A. Patel, Professor, (Entomologist)
 



Maharaja SayaJlirao University (Baroda)
 

Dr. B. C. Patekh, Vice Chancellor, (Philosop,.y and Economics)
 

0. H. Patel, Professor, Dean of the Faculty of Technology and
 

Engineering (Civil Engineer)
 

A. C. Pandya, Professor, currently Director of the Gujarat
 

Energy Development Authority (Retired from the agricultural
 

engineering faculty at Indian Institute of Technology at
 

kharapur; now residing in Baroda)
 

Depa.tment of Agriculture, Uttar Pradesh State (Lucknow)
 

S. C. Gupta. Assistant Dfrector, (Farmers Soil Conservation
:r. 

S	ection) and Director, Land and Water Management Training Cen­

er located at the Remrnkhera State Farm near Lucknow
 
I
 

Office of AgriulItural Production, Uttar Pradesh State (Lucknow)
 

Mr. S'amsha Ahmed, Conmissioner
 
Goyal \nurag, Joint Secretary, CAD
 
Mrs. Sumita Kandpal, Administrator, Ramganga CA Project
 

Mr. Harsh Sanwal, Specialist, Area Development
 

Asid University of Agriculture at Kanpur
 

Dr. S. K. Das, Associate Professor, (Soil Conservation)
 

Dr. K. S. Bhatia, Associate Professor (Soils)
 

Dr. Banjpai, Associate Professor (Soil Conservation)
 

Note: Meeting was held in Lucknow as the University campus is
 

located at Kanpur, some 80 kilometers away
 

Department of Irrigation, Maharashtra State
 

In Bombay
 
Mr. P. R. Gandhi, Secretary, Department of Irrigation
 

Mr. V. II.Darjee, Deputy Secretary, Department of Irrigation
 

Mr. D. M. Deshmukh, Chief Engineer, (Projects)
 

Note: 	 Several other staff members attended the final meeting
 

but names and titles were not obtained
 

In Aurangabad and at the Jayakwadi Project Site
 

Mr. It.V. Dhamdhere, Director, Water and Land Management Institute (WALMI)
 

Dr. S. B. Varde, Professor of Agriculture, WALMI
 

Dr. S. L. Bhirdud, Senior Faculty member for Economics and Statistics
 

Mr. P. D. Purohit, Professor, WAU4I, (discipline unspecified)
 

Mr. L. S. Kohil, Executive Engineer, Jayakwadi Project
 

Mr. N. M. Josmi, title unspecified, Jayakwsdi Project
 
Note: 	 Also talked at length with two farmers in the new Jay­

akwadi pilot project areas but names were not obtained
 

In Nasik
 
R. A. Atre, Joint Director, Maharashtra Engineering Research Institue (MERI)
 

N. M. Dange, Director, Engineering Staff College, MERI
 

T. G. Ratnaparkhi, Superintending Engineer, Central Designs Organization
 
at MERI
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Mahatma Phule Agricultural University at Rahuri
 

Dr. D. C. Salunkhe, Vice Chancellor
 

Dr. B. R. Patel, Chief Scientist, Water Management Scheme
 

Mr. M. M. Sawant, Head, Department of Irrigation and Drainage Engineering
 
(Professor)
 

Indian Institute of Management at Ahmedabad (TMA)
 

Dr. V. S. Vyas, Director, IlA
 

Dr. Mohan Kaul, Dean, (Planning)
 

Dr. C. Gopinath, Chairman, Center for Management in Agriculture,
 

IMA, (Agricultural Eqgineering)
 

Dr. Nitin Patel, Professor, (Operations Research, Systems Analysis),
 

and Member of the Narmada Planning Group
 

Dr. Anil K. Gupta, (Rank unspecified), Risk and Uncertainty of Farmers'
 

Response, Project Monitoring
 

Dr. A. It.Kalra, Professor, (Production Economics and Quantitative Methods) 

Dr. Samir Barns, Assictant Professor, (Production Economics and Quan­

titative Methods) 

Tamil 'ladu Agricultural University (Coimbatore)
 

Note: Contacts at TNAU were made on behalf of the WM & T Team by
 

Dr. William Easter, Co-Director of the CSU - University of 

Minnesota International Water Policy and Pricing Project, 

who visited that campus in regard to the IWP & P Project. 

Dr. A. Venkataraman, Vice Chancellor 

Dr. R. Rajagopolan, Director, Center for Rural Development 

Dr. Ayasamy, Head, Department of Agricultrual Economics 

Dr. Palinsar.it,Assistant Professor, Department of Agricultural Economicr' 

Irrigation Personnel in Haryana State
 

K. B. Vig, Chief Engineer, (Lining), laryana State Minor Irrigation
 

(Tubewells) Corporation, Ltd., Chandighar
 
D. C. Garg, Superintending Engineer, World Bank Lining Project, Hassir
 

Miscellaneous Contacts
 
Informal contacts were made by WM & T team members with a large number
 

of non-agency personnel but had views worthy of consideration
 

relative to the WM & T project. These included the following:
 

Dr. Wayne Clyma, Associate Professor of Agricultural Engineering, 

Colorado State University, (In charge of the Rajasthan Irrigation 

Diagnostic Analysis short course underway during January - February) 

Dr. William Easter, Professor of Agricultural Economics, University
 

of Minnesota and Co-Director of the University of Minnesota - CSU
 

AID-funded International Water Policy and Pricing Project.
 
(Easter was on TDY assignment in India) *
 

Dr. Gerry Lewis, AID Mission in Nairobi, Kenya (Visiting India
 

to observe its Extension T & V System)
 

Dr. Robert Iluesmann, BIFAD staff, AID/Washington (while on a 

visit to AID Mission in Delhi)
 

Dr. James Melman, Associate Vice President for Research and
 

Director of International Programs, Colorado State University
 
(In India on TDY as a member of the Forestry Projects team)
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Dr. IA. 3. Dye, Director of Asia Programs, 
Office of International
 

CooDeration and Development, USDA, Washington, 
D.C.* (Also Con-


Dye mada
 
tr It Officer's Representative for 

Nobe's TDY contract. 


to visit AID 
Mission in Delhi.)
 

eekend stopover
a 


Kathleen McNamara, Asia Bureau, 
AID/Washington, D. C. (TDY
 

14 
in India on AID's Forestry 

Project Assessment Team)
 

Irriga

Com ents on the PID were also provided by threle 
Note: 

tion Engineers selected by CWC and currently 

enrolled in
 

the CSU International 
School for Economic 

Development
 

studies.
 

Collected
Materials
of Key Reference
3. Listing 


A large quantity of reference material was collected by the & T d 

team. This material has all been refetenced in attached Annexes and
 

Trip Reports and copies have
 is available in the Mission files. 


been assembled and cataloged for future use by the final Design
 

Team for the project paper.
 

Listed below are selected references 
judged to be of particular
 

relevance for the WM 
& T project design:
 

"ishment of a 

1) "Memorandum for Expenditure 
Finance for Fsta. 

staff Training Institute, 
Wate' Resources Devel-


National sion, New Delhi, 
Central Water Comn' 

opment and Management" 


March, 1981.
 

Draft Memo, dated 9 
November, 1981, (a

proposed Memorandum
 

2) 

of Agreement governing 

the Functions of the 
L & WM Cer.tr
 

at Anand), 7 pp.
 

fement
Curriculum,
a Water Mana 

A Proposal for Establishin
3 . S. University of Baroda, (Report by Dr. Gil Corey, Senior 

D.C.), B May, 1981. 
Water Management Specialist, U 


etus: 1980-81, Faculty of Technology and Engillepring,
 

M. S. University ot Baroda.
 
Water
Train
,,D and In-Service 


)Eiht Yearsof POR 


Mans, ment, by K. V. Paliwal, 
WTC Training Billetin 

.J,
 

Water echnology Centre, 
Indian Agricultur 1 

Research
 

Institute, New Delhi 
110011. 1979.
 

ation Manage­

6) "A Proposal for an 
International Service 

for irrig


ment" (a Commissioned 
paper by F. E. Schultze, 

P. Z. Kirpick,
 

-and R. J. 11. Chambers for TAC of CGIAR), Mexico City,
 

(Note: to be discusser' and possibly 
acted
 

January 21, 1982. 

on at a meeting in Rome in 

mid- ebruary 1. 2).
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7) "Training Programs for Better Water Management in Surface
 
Irrigation Projects in India", T. K. Jayaraman, (piges 261­
272 in an unidentified journal, undated).
 

Note: 	 Dr. Jayaraman was the Area Development Commissioner of 
the Kadana Project, Ahmedabad, and the Director of 
the Training Center at Anand reported to him prior to 
his reassignment. 

8) "Manpower Requirements for Efficient Water Development (in
 
India)", Paper by M. N. Venkatesan, which was presented at
 
the Afro-Asian Conference of ICID in Nigeria (Sent under
 
cover letter from Venkatesan to Nobe, dated February 8, 1982).
 

9) 	Report presente!d on the occasion of the Foundation Stone
 
Laying Ceremony of the Water Management Centre at Rehmankhera,
 
by Mr. Vishwa Nath Pratcp Singh, Chief Minister of U. P ,
 
March 8, 1981. 12 pages. (Describes the history and the field
 
studies involved.)
 

10) "Detailed Syllabus for the Long-Term Course at WAUII", August
 
1981 - May 1982. (Topic outliue by hours of instruction ­
typed, two pages).
 

11) 	 Recommendations of the Connittee for Review of Engineering Staff
 
College, Nasik, 422002, Government of Maharashtra, Irrigation
 
Department, January 1979. 175 pages.
 

12) 	 "Water and Land Management Institute - Aurangabad", October,
 
1981, 14 pages. (Description of facilities, map of campus,
 
cost estimates, organization chart and course list).
 
Note: This document includes detailed cost estimates for the
 
proposed Phase 2 expansion.
 

13) "The IMA Bulletin", Indian Institute of Management, Ahmedabad,
 
1980. 47 pages.
 

14) 	 "Centre for Management in Agriculture", Indian Institute of
 
Management, Ahmedabad, undated. 4-page brochure.
 

15) "Land and Water Policy for India", by Mr. Vora, Sandar Patel
 
Memorial Lectures, Government of India, 1981.
 

16) 	 Training for Development, Udai Pareek, et al of :he Indian
 
Institute of Management, Ahmedabad, Kunorian Press, Conn.,
 
USA, 1978. (Lowdermilk's personal copy; with MKL).
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17) 	 "Irrigation Manpower Needs for India" in Investment and
 

Input Requisites for Accelerating Food Production in Low
 

Income Countries, 1975 to 1990, Research Report 10 of
 

the International Food Policy Research Institute, September
 

by Peter Orom, Juan Zapata, George Aliboraho, and
1979 -

Shyamel Ray.
 

- June 1982,18 	 "Calendar of Management Programs", July 1981 

Indian Institute of Management, Ahmedabad. A 32-page listing 

of programs offered at TIM for 1981-82. 

19) 	 A Ten-year Perspective , Indian Institute of Forest Management 

Inaian Institute of Mansgement, Ahmedabad, 1980. 63 pages. 

Section C
 

,Major Findings and Conclusions 

1. Views of Agency Officials
 

Various agencies and contacta were asked to comment on the role of a
 
national-level center related to water management studies and training, and 

in the separate roles that this center and centers at the state-level 

might have. This national center for water management in visualized as 
palt of the proposed National Staff Training Institute (NSTI) which we un­

derstand has now been approved by the GOI Ministry of Irrigation and is 

under considecation by the Ministry of Finance. 

Central Water Commission: The primary purpose of the NSTI will be to pro­
vide in-service training to CWC personnel in all its programs. There
 

would be a separate water management section, as Yhaie 1.
 

World Bak: The view expressed here was negative toward a national-level
 

water management training institute. Cited were the wide variability of
 

problems that require site-specific treatments at the state level. Con­

versely, state-level training institutes such as the World Bank-supported 

WAIXI Institute at Aurangabad, should be encouraged.
 

Ministry of Trrigation: State-level training institutes should con­

centrate on tubewellq, overdratt ot groundwater and techniques for 

conjunctive use of groundwater and surface supplies. Primary concern
 



-- 

fe1-.trainn persne, t'___dr6ih!prn ra 

Td I*RId~ b, t I., 
tj ts ,M ag eet tra in *n.C n ttons' an(wpr - 2 

Ford ~ lonoojord has invested in human,capital for m'any years 'andj 
has created &,felt nee f4 profes' torals for Irrgation'deloph1ent.or 
Ford has a relatively, small budget but cbflt$nues to support numerous 
edctona intituations and training ,prograu. in India. No undue con-u 

o", corn was expressed towardth~e current uove' to set up nuerous training 

becusetheneed for nitrained irrigation engier sfri xeso 

State of Raisthan, epartment of Zrriaation:4 tNo conflict between state 
and national training institutes are seen ifboth the uicro and mecro 
divisions of the training issues and"problems ar~e considered* 

Aanitcul, V'al 1Vniver i tX at Anandu 7bere is, def initesly a need ior a 
national- love water, managemeont center that should deal with fundamental 
problem of national '.c6 i toowblo to the state centersto'leving it
focus on regional and~ localized problem. ' 

Statelof wisrat., D .atent of fittiony state-tevel, centers should 
deal with ,on-site problesisand a nationalcenter should 4aal with 
national prblemsoCt)he nattonal center should~focs on"issues 

'Comms to all states. No time avallabla for slabiorat"oit by the con­
tot person. k­

CStrolAuthji~tIf 20 or more centers were 
son qeast is e foi'a lcenter could W questioned. The 

Narma state 1to emerge 

basc-,qostonLs_14t ees , o:betrain: ndin what, 'am though all 
,.-.of ItA'iars rally-termed -.wt ngeW o# We must recognise the 

~ ~mutidiscipliniry nature of-thatrining needed which is usre than
Jutngnerig.Asnowpropoee, heatnlceer woul be' 

viostly.engtnsering,, with'veryy litti. devoted. to bolow 'the, ouClet;~W~ :+: 

thisasnt tlui icinar atoa- hnigotbr; f 
saff training institute iioatd solel fo' irWainegnere. 
Soiig"Swater pro.m atte e an6outout level is AnterdisoW 
pl~r4y, n -nature so trinif4in'such water management should 'Lncbid. 
in addition to in-undeitandieW of.eean engineing pri~o iplas,
(hydrology, all the ay to thielfavmsrs' ft Ids")l such things as farm 
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economics, water economics, macro-economics, Extension, rural sociology,
 

irrigation law and farmers' water rights, institution building and how
 

to set up farmer water user organizations along with the basic soil
 
"Don't give such a training assignment
and crop agricultural sciences. 


the only trainers in a NWMC because the irrigation water
to engineers as 

problem in India is a water management problem." Such training can suc­

cessfully be given to professionals 30 to 35 years old who eventually
 

would comprise new cadres in new water management departments instead
 

of in irrigation departments. A National Water Management Center would
 

still be useful if not overburdened with CWC engineering types and if
 

it would truly service the state-level institutes. It could also en­

courage more specialized training for the "thinking groups" that develop
 

national policy. Even this effort at the national level could benefit
 

from inputs from India's Management Institutes such as the one at Ah­

medabad which is less than 50 per cent government-controlled and there­

fore more flexible than CWC. "We must recognize that policy makers too
 

must undc-stand water management down to the farmer's field level or
 

the cadre to be trained to work at the field level -ill have no upper
 

level administrative support."
 

State of Maharashtra, Department of Irrigation: Sal-n a national center
 

would not be supported by the state-level personnel if it merely dupli­

cated training of the WALMI style which is at the state-level and only
 

served as an alternate training location. A National Center would be
 

supported, should it evolve in a broad context of coordination and
 

technical support for the state-level centers and if it can serve as
 

a direct link to the proposed international irrigation management
 

center and various donor agencies.%
 

WAIMI Center, Aurangabad: Four needed support areas or activities were
 

identified for a national center role in mutual discussions between
 

WAIMI staff and the WM & T Team: (1) monitoring, (2) coordination,
 
(3) technical support and channeling of donor funds, and (4) to serve
 

as an iuiformation center. Included in these functions might be ar­

ranging for teacher exchange among state centers and of training the
 

state center staffs.
 

Maharashtra Engineering and Research Institute, Nasik (MERI): Suggested
 

were national center roles in teaching specialized courses (not defined), 
professional training for the trainers, natiohal workshops, production of 
special T. V. tapes or films, adjusted for conditions likely to be 
encountered in India.
 

Indian Council for Agricultural Research: A National Center as proposed
 

by CWC might undesirably end up duplicating the state efforts and is
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likely to be dominated by CWC and the Irrigation 1inistry. Suggested
 
was that AID should help support several universities' efforts to train
 
water managers because, in the long run, universities must produce
 
the needed manpower. Also, ICAR could be channel for WM & T funds.
 

Mr. M Venkatesan: (During group discussions with Ford Foundation and
 
W! x T team members). For developing a "thinking group", a WM Center
 
in CWC could be of some assistance but that the interdisciplinary
 
training needed by CWC's own staff and the top eschelon of the state
 
agencies could be better done at one of India's management institutes,
 
which in turn would have to be staffed up to carry out such a new re­
sponsibility in the field of water management. Carrying forwird in an
 
integrated manner will be difficult, given the continuing battle between
 
irrigation andagriculture for control over the total progra1 . "This is 
perhaps the basic reason why Finance is objecting to formation of a
 
national WMC, feeling as they do, that water management is primarily a
 
state-level function."
 

Indian Institute of Management (IMA) at Ahmedabad: IMA can serve in a
 
support role for institution building and has capability for develop­
ment of specific short courses for use in state-level or national-level
 
training centers.
 

A primary role may be to add a business management orientation to the
 
curriculum for mid-level state managers and above, including national
 
policy workers. A secondary role would be to support CWC and states
 
to set up water management training programs.
 

Assisting CWC in setting up a water management wing of the proposed
 
National Staff Training College is a specific iMA possibility. A
 
similar role was filled by IMA in Sri Lanka.
 

Summary
 

In general, there was a strong consensus at the state level govern­
ment departments and educational institutions on what the training 
thrust should be and how to go about it. This was particularly true 
for WALM4I and the Center at Anand. (See detailed Trip Reports). 
Also State Irrigation and Agriculture Secretaries appeared generally 
to have an excellent grasp of the needs of their departments and on 
the training objectives. 
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At the national-level center and among the 
donor agencies, however,
 

The responses ranged

there were many conflicting views expressed. 


from recommending a national center for training 
personnel from
 

those states not having their own center (a 
state-like function),
 

to a national control and funding center operating 
all the state
 

centers, to a strong view that a national 
center is not needed at all.
 

The review comments by the Irrigation Finance 
Wing to the National
 
See the Proposal and
 

CenterProposal need to be studied carefully. 


the Review Comments which are contained therein.
 

2. Evaluation of the Institutional Capacity for 
Training in India
 

The ve.y nature of India's diverse training 
needs in the area of
 

irrigation water management--interdisciplinary 
efforts ranging from
 

to in-service short-and-long-term courses to
 seminars, i workshops, 
 nes
-underl4 the necessity

curriculum changes in basic degree offerings-

For
 
for having a large number and variety of institution, 

involved. 

r 
 of India's institu­:nis preliminary evaluati
discussion purpose! 
 in this area of con­

tional capacity to ruspond to its training neeL 


cern can be subdivided into seven components: 1) naz..onal centers,
 

2) State-level in-service training centers, 3) 
management institutes,
 

4) technology irkstit,,tes, 5) agricultural universities, 6) 
engineering
 

Each of these
 
universities, and 7) other universities and institutes. 


components is discussed in turn.
 

(1) National Centers: The only national'institution directed to agricul­

tural research in general, but which includes 
some short-term training
 

in water management, is the Water Technology Center 
within the Indian
 

Our WM & T team met
 
Agriculture Research Institute (IARC) in Delhi. 


briefly with Dr. A. M. Michael, the Center Director 
and the details of
 

- Trip Reports ­
our preliminary observations are given in Annex 1 


In summary, this center has the potential for an 
expanded


Phase I. 

role within its already established training program 

to undertake
 
..


many of the roles in the water management training 
and technology
 

transfer arena envisioned for inclusion in the 
WM & T Project at the
 

This center could provide special course offerings
national level. 

for CWC personnel and do some of the "training the trainers" for both
 

It could also provide assistance
 national and state-level institutes. 


to research and curriculum development efforts 
in India's system of
 

agricultural universities, though its affiliation 
with the Indian
 

Based on our preliminary
Council of Agricultural Research (ICAR). 


exposure to the Water Technology Center, it appears 
to us that it could
 

play a significant role in the WM & T project at the national level,
 

even though other observers in the GOI and state-level agencies and
 

dmong the donor agencies have questioned the validity 
of such a role.
 

We nonetheless recommend that the design team probe 
this issue further
 

before a decision is made on whether or not to include the Water Tech­

nology Center at IARC in the WM & T Project.
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The options available for emerging a major water management effort in a
 

proposed Phase I of the National Staff Training Institute of CWC are
 
otitlined in detail in Annex 2. Suffice it here to restate the broad
 

range of activities envisioned, as follows: 1) Provide coordination and
 

general support services for state-level in-service training centerc,
 
2) assist in the "training the trainers" effort and provide some seminars
 
and special short-courses for CWC staff; and 3) setve as a high-level
 
focal point for the total water management effort aid provide a direct
 

link to the international community, via an interaction with the pro­
posed International Service for Irrigation Management, if and when it
 
is established (See Annex 8). Although the establishment of Phase I
 
of the new National Staff Training Institute is abou~t to receive GOI
 

approval, it is still in the critical stage of its development when
 
when its various programs remain to be specified r.nd implemented.
 
The WM & T Project can help CWC get this program off on a sound foot­
ing and we recommend that it be used for that purpose. Further AID
 
interaction with CWC will be needed, however, before the details of the
 

program effort can be specified in a WM & T Project paper.
 

(2) State-Level lu-Service Training Centers: Most of the WM & T team's
 

contacts with agency personnel in India are in agreement that these
 
kinds of centers will be the key institutions to be involved in the
 
in-service water management training program. Eventually, all of the
 
states with large irrigation programs are expected to have such cen­
ters. Presently, there are centers in operation in Uttar Pradesh,
 

Maharashtra and Gujarat States and some other states are in the talk­
ing stage leading to the establishment of center, notably Rajasthan
 

and Haryana.
 

The Water Management Center at the Rehmankera State Farm near Lucknow
 
which was formally opened in March 1981, is expected to serve the in­
service training needs of Uttar Pradesh State. This center, in reality,
 
however, is only an expansion of the training programs offered at the
 

State Soil Conservation Research and Demonstration Center which has
 
been in existence for almost 30 years. The staff are almost totally
 
oriented to water management problems in a soil conservation context
 
so that while the potential is there to develop a viable on-farm
 
water management focus, it is unlikely to be accomplished in the
 

short run.
 

The WALMI training complex at Aurangabad in Maharashtra State is a
 
spin-off from the Engineering Staff College of the Maharashtra
 

Engineering Research Institute operated by the Irrigation Department
 
at Nasik. It opened in temporary quarters in 1981 and constuction of
 

permanent facilities are now underway. WAINI is viewed by the Ir­
rigation Department to be on an equal footing with the Engineering
 
Staff College which has already transferred all it irrigation water
 

management courses to it. This new center has the potential for
 

conducting the necessary kind ot state-level in-service training pro­
gram envisioned in the WM & T Project. But, unless its outout capacity
 



is considerably expanded, it cannot hope to meet the total needs of 
the
 

let alone
 
cdre of professional staff (bachelor's degree 

and above), 


the even larger needs for the diploma holder 
group of technicians in
 

the system. A Phase 2 expansion is in the design stage 
but is pre­

sently unfunded.
 

The Land and Water Management Training 
Center for Gujarat State was
 

Temporary facilities are in place in rented
 authorized in August 1981. 


space in AnanO and land for permanent facilities has been given, 
located
 

adjalent to the Agricultural University campus 
on the outskirts of
 

The curriculum is not yet in place 
but is expected to be gener-


Anan. It too has the potential of
 ally patterned after the WAIMI effort. 


developing into a viable state-level center 
but it suffers from the
 

Each state institute should have
 same capacity limitations as WAUMI. 

a separate team to diagnose and improve systems, using careful 

evalua­

tive resenrch methods to both provide live demonstrations of what WM is
 

his to training programs.
and link 


There are prese tly three management

3) Indian Institute of Management: 


ind wAich offer university

institutes in India that are well establishee 
 Contacts made within
 
type undergraduate and graduate degree pr.gra

... 


both the Irrigation and Agriculture Ministries/Dep&Aments 
are wary of
 

directly involving the management institutes 
in the water management
 

training effort, even though neither grc ip has 
their own internal cap­

ability to provide this critical management 
component of 'he curricula.
 

(See Annex 3 for a detailed discussion of this 
issue). Only one of
 

team, the Institute of
 
these institutes was visited by the WM & T 


It has a well established Center for Manage-
Management at Ahmedabad. 

ment in Agriculture which heretofore has focused 

primarily on macro
 

issues of irrigation development and problems 
of the agricultural sec-


The faculty and related research staff are extremely 
well
 

tor in general. 

trained at some of the best universities in India and abroad, and represent
 

all of the disciplines deemed necessary to mount 
an effective water man-


Its facilities are the best observed
 agement training program in India. 

The faculty is anxious to participate in
 anywhere by the WM & T team. 


this new training effort but only during its initial 
stages of develop-


It would focus its inputs primarily

ment, say for the first five years. 
 from
 
on training for administrators of irrigation delivery 

programs 

up through to the top
CADA and medium irrigation project managers 


Due to the relatively small
 irrigation administrators in the GOI. 


numbers of such personnel to be trained out of the total 
India-wide
 

cadre to be involved, we believe that the CMA at 
IMA has the capa­

bility and capacity to undertake this vital component 
of the WM & T
 

Project.
 

There are several Institutes uf Technology
4) Technology Institutes: 

in India and they are considered to be the premier 

institutions from
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which to receive engineering degrees. None of these Institutes were
 
visited by the WM & T team at this time, but Dr. Nobe spent a brief
 
period as a visiting professor in the Department of Agricultural En­
gineering at the Institute at Kharagpur during the summer of 1980.
 

Based on this brief exposure, it appears unlikely that the ITT's
 
will have a viable role to play in responding to the immediate in­
3ervice water management training needs. There is a potential,
 
however, at Kharapur at least, to eventually turn out agricultural
 
engineering graduates with an on-farm water management capability,
 
provided a concerted effort is made to broaden the present curriculum
 
beyond training agricultural and food processing machinery experts
 
currently in high demand in the private sector. Attracting the
 
ne'cessary interdisciplinary faculty for such an expansion will be
 
difficult. For example, four years ago Ford Foundation provided
 
fu..s to add a water resource economist to the faculty at the In­
stitute in Kharagpurand this post is still vacant, in spite of
 

vigorous efforts to fill it.
 

5) Agricultural Universities: The WM & T team is convinced that
 
India's total training needs in water management will not be met
 
adequately unless India's land-grant style agricultural universities
 
become directly involved. Ultimately, degree graduates in agri­
cultural engineering, civil engineering, agric iltural economics
 
and extension needed to staff the future water management cadre
 
will have to come from these institutions (with the exception of the
 

civil engineers that will be recruited from the engineering col­
leges). In terms of in-service training needs, they are the only
 
likely group of institutions willing and able to take on the large
 
training needs of the cadre of diploma holder level of engineering 
technicians and village level extension workers presently in the 
system. 

The WM & T team made brief contacts with agricultral university
 
faculty and administrators in Uttar Pradesh, Gujarat, Maharashtra
 
and Tamil Nadu States. We note that the Mahatma Phule Agricultural
 

University at Rahuri, Maharashtra, with 7 Agricultural Colleges,
 
2 Veterinary Schools, and 2 Extension Training Institutes, also
 

has a small WM Research Project, headed by Dr. Patel. This land­
grant style University is headed by Vice Chancellor Salunkhe who
 
was at a USA land-grant university for 25 years. In Tamil Nadu,
 
the contact was made two years ago when Dr. Nobe served briefly as
 
a visiting professor in the Department of Economics at the Agri­
cultural University campus at Coimbatore. In addition, this campus
 
was visited on behalf of the WM & T team by Dr. William Easter,
 
(Professor of Agricultural Economics, University of Minnesota),
 
during February 1982. Response from these university personnel
 
ranged from a "chicken and egg" stance in Uttar Pradesh (with
 
government to make the first move by demonstrating a firm demand
 
for water management-oriented graduates) to a "ready-to-go"
 
stance at the universities in Maharashtra and Tamil Nadu States.
 
The WM & T team believes that the potential is there for agri­
cultural universities to play a key role in the WM & T Project
 
effort but the design team needs to further investigate this
 
potential on an all-India basis before a final decision is
 
made in this regard.
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6) En eering Universities: The WM & T team does not fully share the
 
optimiqm of many of the irrigation department personnel contacted as
 
to the /role of the engineering colleges for training the future cadre
 
of water management personnel needed, nor do we believe that they have
 
the proper orientat.on or capability to participate directly in the im­
mediat'e in-service training needs. Nonetheless, it is both likely and
 
desirable that India will continue to look to these universities for
 
some!of its irrigation engineer recruits so an effort will have to be
 
made to assist selected institutions to broaden their curricula to in­
clude a water management option. The WM & T team visited with Profes­
sor 0. H. Patel, Dean of the Faculy of Technology and Engineering at
 
Mah raja.Sayajirao University of Baroda about his efforts in that re­
gar . We believe that his proposed new program is sound and should be
 
encouraged.
 

On a previous trip to India in 1980, Dr. Nobe also visited the Bihar
 
College of Engineering fat Patna so we are terefore aware of a similar
 
curriculum broadening effort underway there. The leading voice in that
 
effort is Dr. T. Prasad of the Civil Engineering Department who several
 
years ago was a Ford Foundation sponsored post-doctorate fellow at
 
Harvard University. He has recently announced the establishment of a
 
Water Resources Studies Program, with significant interdisciplinary
 
components, that merits a follow-up investigation. (A Water Resources
 
Studies Program brochure that outlines this progiam is available -

December 1981). The WM & T team suspects that simi ar efforts may be
 
underway elsewhere iil India and these should be thoroughly investi­
gated prior to finalization of the WM & T Projit t -.-per. 

7) Other Universities and Institutes: The samn point made above applies
 
equally well here. We recommend that Ford Fouidation be requested to
 
assist in a preliminary assessment of the total university and institu­
tes' capability to assist in the water management training program.
 
Ford personnel have a long history of working with these Indian in­
stitutions and are therefore in an excellent position to provide ad­
vice on this matter. If the team's limited knowledge of efforts al­
ready underway at Roorkee University (which recently entered into a
 
memorandum of understanding with Colorado State Un'versity to help
 
it add an interdisciplinary water management capaL lity to its faculty)
 
and at the Institute of Development Studies in Madras are any/indica­
tion of future potential involvement, these "other" universi*.es and
 
Institutes should not be overlooked.
 

3. A Brief Note on Needs for Training Abroad
 

It is the feeling of the WM & T team that little support currently ex­
ists within either the Indian agencies concerned with irrigation or within
 
AID for inclusion of a large training abroad component in the WM & T
 
project. We agree in principle, particularly in regard to the in­
service cadre to be trained in the near future. On the other hand,
 

http:universi*.es
http:orientat.on
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we do feel that personnel to serve as trainers, both within the
 
national and state-level in-service training centers, could benefit
 
from a study period abroad. Likewise, faculty within the agricultural
 
and engineering universities who are interested in helping expand cur­
ricula to include water management on an interdisciplinary basis could
 
benefit from such opportunities.
 

We think that the training abroad component should be coordinated by
 
the proposed national center and should be heavily skewed in favor
 
of non-degree study tours of one year or less--such programs are
 
available at the International School for Economic Development Studies
 
at Colorado State University and the Water Management Institute at
 
Utah State University. At present, six irrigation engineers selected
 
by CWC and supported by Ford Foundation fellowships are enrolled in
 
these programs. For the very limited number of trainees who would be
 
supported for degree programs, there are a wide number of options a­
vailable to choose from, only some of which are at USA universities.
 
For those that would be sent to the USA, howevr, we strongly recommend
 
that they go to one of the Western latid-grant universities which have
 
well established degree programs in irrigation water management on an
 
interdisciplinary basis. We also vuggest that along with the formal
 
non-degree studies, professionals also take an intensive summer "hands­
on" course in water management, plus a tour of sites in the USA and/or 
training centers and projects in the Philippines, Egypt, Sri Lanka, and 
Pakistan. We further suggest that those who come bring a real world 
problem to work on which will focus their studies and provide them a 
useful product before return. Under these programs, some individ,,als 
could benefit froTi in-house residence for short periods at CSU's 
Instructional Media Program, T. V. and Film Production Center, CSU's 
Video Extension on Continuing Education Center, the Bureau of Reclama­
tion, the Soil ConseL ation Service, Cooperative Extension, Irrigation 
District offices, etc. These experiences would greatly add to other 
more formal learning situations. Those selected should be assured 
before departure for the U. S. that their sponsoring organization will
 
utilize their knowledge upon return to India.
 

If degree students also are sent abroad, their thesis research should 
be done in India, and, if possible, they should write and defend 
their thesis here before the appropriate university staff. 

4. General Parameters to Guide Project Design 

Taking the views of various Indian and donor agency personnel into 
account, as well as the present and potential institutional capacity 
available to mount the kind and magnitude of training effort needed, 
it is possible to speclfy a set of general parameters to help guide 
the WM & T project design. These are as follows: 
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a) 	IPrior to the arrival of the design team, AID Mission personnel
 
Iehould reach agreement in principle witLi key GOI agency admin­

istrators in regard to acceptable funding channels for various
 

project compenents (e.g. either through CWC or ICAR, or 
both)
 

and the role of a U. S. university contract support team.
 

The AID Mission should outline a list of options from the most
 

to 	the least ideal to use in any discussions to take place.
 

It is suggested that Mr. Venkatesan and others be used 
for
 

initial discussions to outline possible strategies to pursue
 

within a framework for negotiations.
 

b) 	Prior to the arrival of the design team, more accurate 
data on
 

the number of personnel to be trained at various levels-should
 

be obtained and analyzed. It is our recommendation that CWC
 

be asked to coordinate this data collection effort on an all-


The 	data should be analyzed, interpreted and
India basis. 

written up with appropriate tables to be used by the design
 

team.
 

c) 	The success of the various in-service training efforts 
en­

visioned in the WM & T Project will require a total integra­

tion of the special studies components with the stAte-level
 

training centers and / 
cooperating univerrities. 

Training should focus heavily on this link, *eand be done
 
in
primarily in a living laboratoiy (desig ,ated pilot areas 


on-going irrigation projects) rather than, sing the conven­

tional classroom lecture methods.
 

-enerous enough in the
d) 	Proposed funding levels appear to be 

aggregate but it must be recognized that the pilot project
 

for special studies, on which the training center
areas 

.efforts will be dependent, will require a disproportionate
 

share of the total project budget. In addition, some funding 

for training abroad should be included but with a higher 

priority given to non-degree special problem solving training 

rather than to conventional degree progra- . 

e) In addition to the generally accepted components of engineering 
es (in­(both civil and agricultural) and agricultural scie 


cluding soils, crops, agricultural economics and Ex ansion) as
 

inputs in the training curriculum, it is at olutel% essential
 

that some business'type management and a',ninistration inputs
 

also be included. The best available sou ce for these inputs
 

appears to be the Center for Management inAgriculture at the
 

InstituLe for Management at Ahmedabad.
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5. Key Components of the Water Management and Training Project
 

Figure 1 provides a tentative presentation of recommended major com­

ponents of the WM & T Project. Per the PID specificetions, AID
 

support is anticipated for a national center and approxiastely three
 

state-level training institutes. These should be designed with their
 

respective roles carefully specified so that there will be mutual
 

support rather than resulting in overlap and conflicts in objectives.
 

The PID also calls for a large, field-based special studies component
 

which will focus on action-oriented applied research on priority ir­

rigation water management problems now known in India. Some mech­

anism is needed for the administration of special studies which likely
 

will be done by a number of organizations such as irrigation depart­

ments, agricultural departments, universities, and one or more manage­

ment institutes.
 

Another key component needed for long-term institutional development
 

is support for university degree level training especially in these
 

disciplines needed for on-farm water management. These should include
 

civil engineering, agricultural engineering, water resources and farm
 

management economics, agrono.,, and agricultural Extension. The degree
 

holder output from these disciplines can certainly be employed in the
 

CADA and othcr agencies involved in irrigation development and manage­

ment because in the long run, the manpower needs for effective water
 

management in India cannot be met solely through in-service training
 

programs at the national and state-level institutes. In this regard,
 

the project effort should start slowly and initially identify only
 

one engineering university (e.g. M. S. University at Baroda) and one
 

agricultural university (e.g. an agricultural university in Maharashtra
 

or Gujarat) where there is now emerging a commitment to develop curri­

culum and related research in on-farm water management. Each univer­

sity selected should also be assisted in developing a field-based
 

program in a nearby irrigation command area where field experience can
 

be gained by students and staff in a team diagnosis of a system and
 

developing and testing solutions in a small pilot project context.
 

It is likely that such university faculty members will be the best
 

prospects for non-degree training programs abroad, rather than identify­
ing large numbers of candidates from the action agencies. Ideally, a
 

team of such university professors representing the disciplines of
 

agricultural engineering, civil engineering, agronomy (soils-crops),
 

agricultural economics and Extension should be sent abroad as a team
 

for a one-year non-degree study tou .
 

The proposed WM & T Project cannot hope to accomodate all of India's
 

tiaining needs in irrigation water management. Ideally, however, this
 

AID project can be used to demonstrate appropriate training efforts
 

fo personnel at various levels in the water deliverYsystem. (Refer to
 

Annex 3 for a more detailed treatment of this concept).
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Selection of the final set of project components must necessarily be
 
left to the design team but at this stage, a representative "package"
 
can 	be offered for consideration. For example, the following com­
ponents would be mutually supportive.
 

a. 	Location of three to five-man interdisciplinary team at WAUMI, 
Aurangabad, responsible for forging a linkwith faculty at 
Mahatma Phule Agricultural University. This expatriate team 
should be allocated sufficient funds for special studies in a 
pilot project area of sufficient size co allow for a wide range 
of treatments. One or more of such pilot project areas could 
be selected from among the 13 medium-size irrigation projects 
that AID proposed 'to fund in Maharashtra State. Sub-elements 
of a project component in this state could also include: 

1) 	Funding of the proposed Phase 2 expansion of WALMI, and
 

2) 	Provision of funding support for faculty at M. P. Agri­
cultural University to conduct field research '..n nearby
 
irrigation command areas, to implement a water management
 
training program for diploma holder engineering technicians
 
and village level Extension workers (a critical group that
 
WALMI is not designed to accomodate) and to build water
 
management courses into the curriculum for its academic
 
degree holders.
 

b. 	Funding of an interrelated set of efforts in Gujarat State,
 
with technical assistance to be provided from the university
 
team to be stationed at WAIMI at Aurangabad or a separate ex­
patriate team to be located somewhere in the Ahmedabad-Anand-

Baroda area. Sub-components of this package could include several
 
or all of the following: 

1) 	Provision of funding support for faculty In the Gujarat
 
Agricultural University system for some of all of the pur­
poses listed under (a) above.
 

2) 	Assisting M. S. University to develop a water management
 
option in it BS degree program in general engineering
 
(See Annex I, Phase II).
 

3) 	Funding a possible Phase 2 expansion of the L & WM Training 
Center at Anand. 

4) 	Providing a linkage to pilot project areas for special
 
studies for L & WM Training Center, the Gujarat Agricul
 
tural University system, M. S. University in Baroda, and
 
for a proposed training input for medium to high level
 
GOI and state-level agency personnel at the Center for
 
Management at Ahmedabad (IMA).
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c. 	Fund the development of a short course and seminar for water 

management trainers at IMA, either as part of the Gujarat 

concentration as - proposed in Item (b) or as segment of the 

funding 	support for a national-level center.
 

d. 	Given that the proposed CWC National Staff Training College
 

will likely become a reality, fund the Phase I component to
 

establish a Water Management Wing, subject to AID covenants
 

and conditions that will put in a coordinating and support
 

role for state-level training centers rather than letting it
 

become a competitive program duplicating the state-level ef­

forts. Ideally, project funding for training abroad would
 

be left in this component of the project.
 

At a later stage in the project, provide funding and technical
 

asnistance support for development of a training center and re­

la ed pilot project area in Rajasthan State.
 

e. 

Notes: 	 For reasons outlined in Annex 1, Trip Repor i - Phase III, we
 

do not recommend inclusion of a projc component in Uttar
 

Pradesh State in the initial project aesigo,.
 

Plans should be considered to conduct a DA Training Course
 
for WALIkl staff at Aurangabad an. the Maharashtra Medium
 

Irrigation key staff in late summer or early fall, 1982, to
 

help WALMI and prepare staff for identification, selection,
 

and implementation of sub-projects. Indian professors who
 

have received DA Training twice along with Lowdermilk and the
 

WMSP staff members could implement this even before the WM & T
 

Project has final approval.
 

Section 	D 

Proposed Revisions in Project Coal, Purpose and Objectives
 

Given our analysis of the current India situation, both individually
 
and as a team, we recommend some modifications in the project goal,
 

purpose, and objectives, as originally stated in the PID and related
 

documents. These recommendations are set forth below in a series of
 

propositions and/or specific suggestions.
 

1. 	Restate Project Goal
 

The 	goal of the project should be to build institutional capacity to
 
help increase agricultural production, resulting in enhanced employ­

ment and incomes for rural people In India by using the mechanism of
 

increased efficiency of irrigation water use at the on-farm level.
 

The 	general goal an stated in the PID in so broad an to be essentially
 

meaningless and the fact that it appears in this form in almost every 

ATD project paper with which we are familiar in no excuse to continue 
to use it. The point is that any siizgle project cannot meet ouch a 
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grandiose oa s that spocified- e., g.cne--that wouldbni l 
"upoople inboth'a welfar* ~ q~; ense. EKve wthin irrigo

CLon command 'a*rs, not all rural~pople wll-benei~t diecly from this
al a~1b~~~ld 

~an equtable anner. But by =kidng the projact ~;oalsomewatmre ~ 

rpoposad project and certinly notU a 	 oI 

~specificp a rcomended above, atleast the Zo; frame portion of the
final project paper can sat forth A mor me~aningful isetofvrial 
performanc'a indicators. 	 0ovrfal
 

2, Imerova Prolect Purpose ~ ' 

'We recoend, as,a,minimum, adding a followup statement that, fOcuses'"more'specifically. on' the on-'faris element, of thesystem, 	
'"' 

e.g. "The''>w~Qj.
proec pu s uto Imrove th.auilizaion' of~irigLation water by-t ' helping'the GOI-.and stat. e'elel gvrann~gece in~ixpanding their 

4 

capacity, to provide',rele'vant 'technica ,l.ssetncd&to rmers in-,their,A 	 effot toIncresaseOvnfarm-vs tr7-U447 ffiiei .7'17 Th~ tIb'
 
followed by the rest -of the ,statement apparingin the lI). Alter­natively# ths purpose of the 'project could simply be sttda: 

11Hu mn and i s tu on l develop moc for Improved irrig tion 
water maaaetpoet tow~.help farmwe p 'va the~ir levelsof agricultural prduction 'anditheirnet Incomes;~. 
 4 

Wefeel that"'it is not the purpose of this project, to take responsi­
bility for solving all of Indial. asgricultural development problems.It is Intended Instead to sero in on the farm level end ,of its Lrriga.
tion systems and Siven'ta-bjectives to helpIndia develop a cadreof profesionals wo are aequately equipped and vLing:to work with
farmers in using, their' irrLgatLon-'water moreoff Leilntly. It- is'"our
belief that water will, be the 'catalyst most' likely. to. be offeactive in
'motivating farmers to add,:thet rIskiiiuts that' in turn~ will -lead . 'Ato, 'increased' net, farm inoc'01s and expanded agricultural production.
Many studies and long experience indtiate 'thsat:unless 'there is'4atercontrol 	and assured supply of''ater-.1aruers seldom will takerisks
to invest in other, inputs, noril01 1they ba'emotlvated, to change their
current.irrigation -behavior.' More~re*liability of' supplies 'and-La.
proved production posslitis Ln"irrigated areas cause farmers to
recognize and value water-morethen any_'aswi, force*" or rhetoric.- If---­

' ade 	 thiro$ e'i in aciein more liaitsdproj'ect purpose, the­time' and money to 'be invested iv%this project Will be well spent, but
'without unreell'istinal ly"taking *aan effort to'solve all the-problm
in the whole agricultural system inIni a, 

It44will 	beaslteycssriL oftisuccess rpsdpoetis 
'4 ' to,'be Lnsurd,'to fully~iutegrate the; two' mjor components set forth

'on 'page 7 of' the PID' 'a) Training Programs' and Professional Develop­
;ment "and b) Pilot' Study Sub-Projects. Specifically# ws firmly believe'that: they simply cannot' be successfully designed, Implemnted or oper-

'4 

'atedas separate project components.''4 
As viewed by our team,,theprsmary expectation from his project will 

beo dveop 'India's institutional oipscity4to assist farmers to more 
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In the final analysis, this
 
efficiently use their irrigation water. 


means helping to train a cadre of water 
management professionals
 

working at all levels of policy formulation, 
planning, design, con­

struction and eventually operation of 
irrigation systems who have a
 

clear understanding that whatever benefits 
will eventually come out
 

of such projects depend on what the farmers 
do with the water.
 

Since the training of water management 
personnel will require a
 

"hands-on" approach, the appropriate 
"laboratory" is not of the type
 

normally found at an engineering institute, 
an experimental station
 

farm, lor in the academically-oriented 
classroom se_ of lectures given
 

Instead, each element of the training 
com­

at Indian universities. 

ponent must be designed around a set 

of special field studies which
 

are located in the chaks of on-going 
irrigation projects that high­

light the kinds of technology and skills 
most easily transferable
 

This is the basic reason why the training 
and
 

(See Annex.- 4 3nd 5). 


special fi, 'd studies must be conceived as being totally 
interdependent.
 

The key planning concepts developed by Asia 
TR and r lined by the Mis­

this projec . This projectwhich supportsions in Asia are the ones 
the spr I of water management 

go a long way in India to speed upcan im­
technology which, if implemented, will 

complement b-"n be far more 


portant than the high-yielding varicLies 
of the later 1960's and 1970's.
 

4. Development Framework for the Irrigation 
Water Management Special
 

Studies and Training Program
 

a growing concensus among professionals 
involved in compre-


There is 

hensive water management programs that 

there must be a strong emphasis
 

on action-oriented diagnostic and evaluative 
research studies to as­

certain how systems are currently functioning 
in order to identify
 

priority constraints which must be solved 
in the context of a living
 

from work "nA Model has evolved
lab - the farm and command area. 

This Model,
 
Pakistan which has been tested and refined 

in Egypt. 

for Improving Irriga­

called an Action Research-Development Process 


tion Systems, now undergirds AID's Water Management 
Synthesis Pro­

ject and training courses have been evolved, 
using this Model. This
 

Model, now accepted by AID in terms of philosophy, 
process, and
 

the proposed WM & T prol{ram in India 
procedures, should be used for 

A video course 
for the development of new irrigation projects.and 

teach this Model, along with field 
has been developed which is used to 

exercises and procedural manuals. Already, in the States of Gujarat
 
of four disciplinesprofessionalsand Rajasthan, there are about 40-45 

(Engineering, Agronomy, Economics, and Extension) 
who have successfully 

completed te Diagnostic Analysis phase of 
training. 

which include the following:on several assumptionsThe Model is based 

who design, construct and operate irriga­
a. Many professionals 

systems do not understand sufficiently the complexities
tion 

of the system.
 

have ever had the experience of interdis­
b. Few profesionals 

ciplinary team work to diagnose system problems 
and develop
 

solutions to p.iority problems.
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c. 	Few professionals have had any training in management of systems.
 

d. 	Few professionals have knowledge of how to monitor and evaluate
 

complex irrigation systems.
 

e. 	Few professionals have ever worked face-to-face with farmers
 

in the field to diagnose and solve problems.
 

f. 	Designers of projects and construction people usually have
 

little experience and very little ground-truth empirical
 

data to design systems that will work well for farmers.
 

g. 	Few projects have utilized the potential of farmer involve­

ment in design, planning and implementing new projects or
 

improving existing ones.
 

for 	irrigation im­h. 	Few professionals and disciplines needed 


provement understand what comprehensive water management means.
 

Many studies in India indicate that these basic assumptions are sound.
 

as
The definition of Water Management which needs to be understood is 


given here:
 

"Water Management is defined as the manipulation of the physical,
 

biological, economic infrastructural, legal and social factors,
 

and the resources to achieve improved crop production and in­

creased income for beneficiaries. Water Management means con­

serving soil and water resources and supplying of water in the
 

amounts needed at the right time in the right way for optimum
 

economic efficient crop production while conserving and main­

of soil and water for future generations
taining the resources 

of farmers."
 

Water Management is not merely dams, canals, water resources,
 
policies and laws, institutions and farmers,crops and soils.
 

It is not encompassed by Engineering, Agronomy, Economics,
 

Low or Social organizations. It is not the domain
 

of a single Department. Rather, it is how these resources and techni­

cal skills, hardware and software, ara orchestrated or managed to pro­

vide water for plants and improved production possibilities.
 

Figure 2 provides a visual representation of the many inputs of an
 

infrastructural nature, which are important to achieve water manage­

ment for improved production possibilities. Note that in no country,
 

including India, does one Department or Ministry provide all these
 
This indicates that irrigated agriculture
skills, services and inputs. 


and irrigation development, which is judged by the criterion of in­

creased crop production per unit of water, is indeed a complex affair.
 

Irrigated agriculture which provides higher quality of crops and stab­

ility of produition requires broad understanding, Leam work, using all
 

disciplines and professions needed and much experience by those who
 

design, implement, and operate projects.
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With this complexity in mind, Figure 3 shows an outline of the four
 
phases and the essential concepts needed to implement successful
 
training projects and programs. This model has evolved over a 10-year
 
period in AID projects and is now accepted in whole or part by water
 
management specialists around the world. The proposed International
 
Center, FAO, the World Bank and others are now advocating this type
 
or a similar approach.
 

As Figure 3 indicates, there are four phases, each of which has rele­
vance for training programs and special studies.
 

First, diagnostic analysis of an irrigation system is done by an
 
interdisciplinary team with farmer involvement to understand the
 
system and to identify those physical, biological and socio-economic
 
components which are not functioning to meet the system goals. The
 
priority constraints are established in terms of the criteria discussed
 
previously. This is the type of training and special studies done re­
cently in Gujarat and Rajasthan States. The professionals and partici­
pants like the approach, learn rapidly and now can be used to train
 
others in India. Note that training and data collection go hnnd-in­
hand. 

Second, there is a search for practical solutions by the same team
 
made up of an engineer, agronomist, economist, and an Extension pro­
fessional. An in-depth investigation is made of these priority prob­
lems and solutions are worked out on-farm with farmers as cooperators.
 
Those solutions which are cost effective, highly visible, and acceptable
 
by farmers are selected, demonstrated, and refined. In India, every
 
project, sub-project and CAD program needs a place where a team can
 
learn by doing how to improve one or more chaks completely. Tese com­
plete demonstrations developed and evaluated over one or more crop sea­
sons would provide a visible demonstration of what water manigetnent
 
really is. You can't just talk or lecture water managemenL; it has to
 
be done and made visible to farmers, trainers and officers. 

Third, the same team makes an assessment of each solution that is made
 
to ensure farmer acceptance, and to identify what complementary inputs
 
are required. Careful analysis of costs and benefits, externalities,
 
and f.istitutional infrastructure needs are conducted. The alternative
 
packages evolved are presented to the appropriate agency for policy
 
decisions about implementation.
 

Fourth, there is the phase of program diffusion or project implementa­
tion over a large area by a government. This is taking place now in
 
several countries of the region with good results. This is the phase
 
where training centers are needed to provide large numbers of profes­
sionals. This requires many types of levels of training to meet a
 
country's needs. The training, however, of both a discipline-subject 
matter nature and interdisciplinary training, must be relevant and done 
on real systems under farm conditions in order to be effective. 
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The key concepts and essential components which guide this process are
 

The nature of the systems Indian professionals
also shown in Figure 3. 

deal with require a systems approach. The action research and the devel­

opment components of the Model bring together an interdisciplinary
 

team quite unlike most academic institutions in the world whb must solve real
 

system problems. The training and the research then is not done in
 

the lecture halls, a lab or on a research farm, but on-farm and in
 

chaks, involving the farmer himself under real and complex conditions.
 

The total approach is management-oriented because the focus is 

on helping the real manager at the farm level as well as the pro.­
fessionals who operate the large system. 

The research is applied and evaluative and not designed to produce only
 

reports or journal articles. The Model then places great stress on in­

volving the client in the total process from the beginning.
 

Note in Figure 4 the centrality of the farmer decision maker and the
 

farm focus in the Model. Ways and means have been evolved to improve
 

team members, with farmers,
communications and collaboration among the 


and between farmers and officials. Training in India and elsewhere is
 

a critical need and it ranges from training officials, technicians, man­

agers, Extension managers, and farmers. The International Food Research
 
needed in
Institute estimates that by the year 1990 about $247 million is 


Asia to train professionals, technicians, and Extension workers in Water
 

Management only for the new systems being developed. If, however, we
 

include all the people on existing systems who need training in Asia
 

alone, the cost is estimated at about $317 million.
 

In lndia, according to our estimates, those needing training by 1985
 

are roughly 150,000 or more, including those at all levels from the
 

senior professionals, CAD personnel, staff in existing systems, and
 

By 1990 there will be an additional
technical and Extension staff. 


need of an estimated 200,000 to be trained, so India must start now
 

every level, using a national center, state centers, management
at 

institutes, and universities to provide the staff needed.
 

To achieve the targets India has set and to meet the criteria of
 

successful lrojects listed below, India cannot afford to neglect any
 

longer an institutional approach for training critically needed staff.
 

If Water Management on irrigation projects is to be cost effective,
 

it will have to meet the following criteria which undergird the meaning
 

of Water Management.
 

- Improved control and reliability of water supplies to farmers
 

- Improved equity in distribution of water
 

- Improved productivity of water
 

- Improved maintenance of soil and water resources
 

- Improved maintenance of improvements and operation of the farm
 

sub-systems by the farmers themselves
 

- Improved cost recovery of projects by increased involvement and
 

contributions by farmers themselves.
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5. 	 Retitle Prolect: e.g. On-Farm Water Management Studies
 
and Training (OWNS & T)
 

In general, the concept of water management as understood by many
 
concerned India government and university personnel is slightly
 
different from that visualized by the WM & T team, and as set forth
 
above in section A. As viewed in India by most observers within
 
the government, the concept encompassesi the total irrigation water
 
delivery system which in itself is a valid concept only if there
 
is agreement of just what "management" means in this context. But,
 
as put into practice here in India, there is a primary focus on
 
upper watershed treatment to minimize erosion, dams. and canal
 
construction, and delivery of water down to the canal outlets which
 
focuses only on the hydraulic aspects of management, not including
 
bu'.et and people management. There is now an increasing reeogni­
tion as well that more attention must be paid to water delivery
 
and use below the public outlets, including drainage of excess
 
water, and, with particular 	attention to be given to problems of
 
farmers who use the water to increase output of plant material,
 
and hopefully, to increase net incomes.
 

The key point we wish to make is that there is a tendency to view
 
irrigation systems in India from the top down, e.g. starting in
 
the upper watershed and progressing downward through the system,
 
but, unfortunately, stopping at the point where water leaves the
 
goverrient-operated canals via the outlets into the watercourses
 
or field channels that serve small groups of farmers. An alter­
native approach is to reverse this sequence.
 

Specifically, the new approach is to start in the farmers' fields
 
and work upward through the system; conceptually this approach
 
encompasses the total system as well but places major emphasis on
 
that segment below the canaloutlets from which benefits must come.
 
Since the old approach is so engrained here in India and has here­
tofore so totally ignored that vital segment below the canal out­
lets, we think that this project should deliberately focus extra
 
attention on the below canal outlet portion--hence, the recommend­
ation that the title of the project should be changed as outlined
 
above. If this suggestion is not acceptable, then ab a minimum,
 
we suggest that the "irrigation" be iniserted in the title in
 
lieu of "on-farm".
 

Irrigation Water Management Studies and Training is also an optimal
 
title. Some of the studies will deal with dam and rcqervoir pro­
blems, ground-water investigations, systems for information, total
 
system modeling, and systems analysis. However, the on-farm first
 
focus should be the approach because of its present neglect and
 
the fact that a focus on the producti~i end of the system will
 
serve as a barometer of system efficiency.
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Section - E 

Pesired Organizational Mechanisms and Necessary
 
Protect Support 	Linkages
 

1. 	'AIDProject Linkage with GOI and State-Level Agencies and the
 

International Community
 

New projects must be designed ins such a manner that there are
 

-stro institutional linkages which will support and sustain
 

the roJect and lead to a firm institutionalization of the project's
 

purpose within the system. This innovative project needs strong en­

abling linkages for gaining the necessary high level commitments at
 

the policy level, mandates for operation, and funds to support acti­

vities. The project also needs strong functional linkages with those
 

organizations which will provide essential inputs and those which
 
Also the project will need normative
will utilize the project outputs. 


linkages with a number of organizations in India which share the purpose
 
Finally another set of
of the project and have similar values or norms. 


linkages, more diffuse than the others, that will be needed over time
 

is with strong leaders of public opinion and organizations that believe
 

in and will support the project's end goals. Figure 5 provides a ten­

tative framework showing key 6rganizational mechanib .sand linkages of
 

the type recommended for the WM & T Project. Te mec.hanics of these
 

proposed set of 	linkages will be discussed in tLrn.
 

As to enabling linkages, in the GOI and in the States, there now appears
 

to be a strong conmiitment by key administrator' to this project. These
 

include the Economic Affairs Division, the CWC of the Irrigation Ministry,
 
But a similarly
and top levellrrigation Department leaders in the States. 


strong commitment of the Ministry of Agriculture personnel from the Min­

ister of-Agriculture to the Director of IC\R. and corresponding support
 

from state-level Agriculture Departments will also be required but is
 

not yet fully evident. In Rajasthan, where a Senior Superintending
 

Engineer and a Joint Director of Agriculture ire C-Coordinators of
 

the Diagnostic Analysis Workshop, sponsored by the lission, there is a
 

good environment for this close collaboration for a Center. Gven the
 

unique nature of this project, a workable mechanism for hand)|'ng funds
 
,ywell
for action research or special studies is sorely needed and 


require a joint 	effort of the Ministries of Irrigation and A riculture.
 

Secondly, as to 	functional linkages, there is a ne A to work out care­

fully which outside organizations can or should provide inputs to the
 

project. For example, such inputs may include Mission staff for ,,Ver­

all administrative control, a contractual technical manager who monitors
 

the activities in the field, and a small field team of experts from a
 

USA university to provide technical support and guidance for the "hands­

on" training and special field studies. And, if ,isuniversity team were
 

to be located in Maharashtra State, say at WAU4I, .,urangabad, it could
 

also assist in the imple ientationand monitoring of the Medium Irrigation
 

Projects to be assisted ,yUSAID in the near future.
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FIGURE - 5 
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The WMSP II Project could also be used to assist and support the WM & T 
Project through "training the trainers", and providing training mater­

ials, technical and procedural manuals, video and audio-visual mater­

ials, special overseas short-term training efforts, technology transfer
 
and by other means. This linkage would be particularly beneficial be­
cause itwould tie the WM & T Project to sources of the leading exper­

tise in the water management field throughout the international com­
munity.
 

Stroltg linkages are also needed with Indian universities and institu­

tion, CADA's, Agricultural and Irrigation organizations, and other
 
institutions which either produce trained personnel or utilize them
 

in their programs. The universities, and possibly one or more man­
agement institutes, should be closely linked because they will ): in­
volved in training and in special field research which will feO jack
 
into the raining efforts at the national and state-level centers and
 
also will provide valuable data for system improven, nts.
 

Linkages of this project with international c orts- normative link­
ages - are essential. Linkages need to be developed to the forth­
coming International Water Management Research and Training Center
 
(See Annex 8), FAO, UNDP, and similar organizations, such as the Cen­
ter in Israel, to keep in touch with progress on water management im­

provements, especially in training and research efforts, on a world­
wide basis. In terms of institutional linkages to the international
 
community directly here in India, there.is a need to forge strong and
 
long-term linkages with Ford Foundation and World Bank programs. These
 
organizations have already laid much of the foundation and developed
 
contacts for international interaction which can serve the WM & T Pro­
ject extremely well.
 

There are many .organizations in India as well with similar goals and
 
purposes in regard to the importance of training. Linkages with them
 
can help to maintain a positive environment for this project. These
 
may include Extension training efforts, research efforts, and management
 
and other najor training efforts such as in forestry and rural develop­
ment programs. At a minimum, such groups should know about this Por­
ject which seeks to build both human and instiutional capacity for
 
India not unlike the goals of their own organizations.
 

Finally, there is a desired set of diffuse linkages to include inter­
action with and support of strong leaders in forming public opinion,
 
farmer organizations, and government policy and planning officials
 
who can indirectly help support the Project's aims. if made fully
 
aware of the Project, there will be many individuals and groups in
 
India who will willingly support the purpose and objectives of the
 
Project.
 

http:there.is
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This framework for forging four sets of organizational linkages for
 
a project, as outlined above, was used successfully in a neighbor­
ing country to India during the 1970's in evolving a national
 
water management program which is now fully institutionalized
 
there. Institutions were carefully selected which could be
 
strengthened. An inventory was made of all the enabling, functional,
 
normative, and diffuse linkages required. By design, several
 
strategies were used to build up and maintain the desired linkages
 
over a long period of time. Project documentation and reports
 
were prepared for both technical and non-technical audiences
 
a!" sent to a network of supporting individuals and organiza­
tions on a regular basis.
 

Training programs must start in the field with trainees working
 
together in interdisciplinary teams to evaluate and improve small
 
water delivery systems. This "bottom-up" approach, plus the "top­
down" approach for building organizational support mechanisms can
 
be successfully combined to achieve desired institutional changes.
 
For in-service training to be effective, this action, hands-on,
 
management-oriented approach requires a living field laboratory
 
as essential. Few people learn much about actual implementation
 
of water management improvements if this knowledge is offered
 
only in lectures. Therefore, the field studies and related field
 
training exercises must be a fully integrated and large part of
 
the total training effort envisioned in the WM & T Project.
 

If the proper mechanisms are evolved and the right types of
 
support linkages are developed, this WM & T Project can support
 
a successful large-scale, comprehensive training effort. This
 
task is only surpassed by the challenge, and the payoffs in a
 
few years can be substantial. Development of human capital,
 
as Theodore Schultz has argued for over half a century, is
 
still one of the best means for institutional change. As
 
Schultz, Ruttan and many others have shown, time and time again,
 
the payoffs of applied research and training are much higher
 
than any other forms of investment. Therefore, we believe that
 
this WM & T Project can provide a viable means for AID assistance
 
to India for successfully increasing its food production capacity
 
by serving as the catalyst for convincing farmers to accept the
 
risks of adding a total package of production inputs, once they are
 
assured of a reliable water supply and know how to use it ef­
ficiently.
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2. U. S. University Support Basp for the Project
 

Our WM & T team has approached the technical support question for
 

the WM & T Project components envisioned as being beyond the internal
 
The India AID Mis­support capabilities of AID's manpower resources. 


sion is not unique in this regard; mounting large scale irrigation
 

water management projects by AID Missions in Sri Lanka, Pakistan,
 
Particu-
Egypt, and elsewhere were all faced with the same dilemma. 


lar1' in Pakistan and Egypt, an acceptable solution was found by con­

tracting with U. S. land-grant universities with demonstrated exper­

tisI in irrigation management to supply in-country interdisciplinary
 

teas, supported by back-up research, training and coordination cadres
 

on the home university campuses. We strongly recommend that the AID
 

Mission in India also utilize this mechanism for obtaining the neces­

sary personnel for delivering technical support inputs for its WM & T
 

Project.
 

Due to the presence of large irrigation components n the agricultural
 
hese 3tates have strongly
sectors in the Western states of the U.S.A., 


supported the development of teaching, resea. i and extension exper­

tise in irrigation water management in their land-p' ant universities.
 

During the past two decades or more, some of these faculties have been
 

active participants in international irrigation development and water
 

management as well,thereby gaining additional expertise that is parti-

It is for this rea­cularly relevant to this WM & T Project in India. 


son that we recommend that India AID Mission look to the Western univer­

sities for the U.S. for its technical assistance manpower needs for this
 

project.
 

Based on successful past and present endeavors, there are several options
 
I) contracting with a
available to choose from. Among these are: 


single university (Colorado State University and the highly s,,ccessful
 

Pakistan On-Farm Water Management Project of the 1960's and 1970's),
 

2) tontracting with the Consortium for International Development (CID)
 

which uses a lead university approach (CID/CSU Lead University con­

tract for the Egypt Water Use Project), and 3) a co-university team
 

effort approach (CSU/Utah State's Water Management Synthesis Project
 

that operates on a world-wide basis).
 

line in a
It must be recognized that these past projects came on 

far lower levels of effort than the
sequential manner and were at 


huge and long-term efforts now on the drawing boards, not only in
 

India but also in Pakistan, Sri Lanka, Thailand,the Philippines and
 

elsewhere. In our opinion, therefore, we do not think it likely that
 

a single Western university, or even CID as a whole, can successfully
 

service all of the present and emerging irrigation water development
 

and management projects of AID and other donor agencies if they con­

tinue to operate under all these ad hoc ways of the past. Therefore
 

these universities cannot be relied upon to meet Missions' manpower
 

needs unless they begin to make internal adjustments that will
 



now demonatrai to AID and other .clental.,o r gr~'oups and host countr~y
that thesy are fna ly making'the necessary commitments to sevnitr 
ntinal irrigation water management personnel needs~ inadquatey numbers~ 

annaong-tm susitains~1 basis. 

In. looking tothe uaniveruity comunit~y for its ­ echnical support, 
manpower requirements, we ecommnd that India AIDisisonidespense -t~* 
with theI farce of, copttv idn ic anyon*ven' vaguely aware ~ 
of the cmparative advantgeof the Westen sate univeruities for't~hese kinds of projects can predict theome &ith'ner'lQO cor~­
tainty n~lieui teraofo ercmedta h Mission assess h 
relative degrees of( commitment that thepossibliividua Weser
universitie, ,and/or comibinations~therof("ae willing to m~ake for 
serving this WM &TProject and otht.iii largprojectuin~countries
noted above on alniter sus ie1baSi Uin& two-ofo rJ. T 

-

-s~ ity In past and prsnt irrigation water/u~ming n prjcs via have~''
developed ~a modal of ths ciiid of niverstycomitmnt and internal 
structure Ithat wo think the Mission should Iiigt on when seeking~its 
university4iut-for th H4TPoec-uigCUa a casestudy.
For detaila theratol refer'to Annex~ 6. <: 

3. AID collaboration with other Donor Agencies in India 

-

-

itmusat- be clal econxey the proponents of the 1W & T Pro-~ 
Ject that USAID is coming rather late on the scenie in terms of 
donor sgoncies' concern about the' need -for Lrirgation water management
training inIndia. ,Ford Fouandationi has been Intthe business of dav -
eloping institutionial capacity inthia area, of endeavor for over two
decades and In recent years, World ,snk has recognized the need for 

-­ suc1h efforts - han awsrding loan. for the consatruction -of major. irrigs­
tion projects#' Lqe In Gujarat and Mahareshtra States. -Itvwill there---­

-for* behove' USAIDtog iva due credit for~ these p'rior eofforts- ejpd to
solicit, further collaboration along .these lines .,We .fIrnty belIeve 

-that the order. of~ugi4 In te triig ed area are so larg
'tateeis ~vplai'oop for all threedonor-agenci*# to; be involved 

-~-- --­nd hat ~cordiate effrt i more productive than individual 
offorts ~which could lead bo duplication' and conflicts of interests.,
Suggestions for the kind. of WSAID collaboratow ith these other-donor 
agencies are given below, I 

A. Colliboratoh with-Potd Foundation - -

- r 

Ford Foundation hasbeen involved In training for development in Exton­
ion, communty:devolopmeinto, population health', Irrigation, and In-many, 

botheir irealint lndia isinci the"l9SO's, In reent years, Ford founda­tion# throuagh 'wmerows wokhopsg grants, *eholairships,0 fellovships, and
other means has been'involved In professional development related to in­
rigation professionals' - ordVotandatto'n has been a pioneer, a catalyst,

:~and a promte of "tanig '.Tey. have established significant credit­
ability~ with officials, at every level which will be Invaluable for the
proposed USAID Wter NA'nageent, ?raining Project$ 
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USAID slould collaborate with Ford to build upon and expand the efforts
 
alreadyinitiaved. This collaboration should include joint efforts
 
where feasible, loan of personnel for special activities, and close
 
cooperation in design, implementation, and evaluation of training and
 
special studies activities. Ford Foundation, with its excellent re­
cQrd of graduate level training effort should be encouraged to con­
tinue that focus as well as offering workshops which help change at­
titudes, increase knowledge, and help bring about institutionaichange.
 
Ford Foundation looks to AID for further building up of institutional
 
capa ity in WM training on a large scale which they cannot do due to lack
 
of r sources required.
 

b. Collaboration with World Bank
 

In terms of irrigation water management improvement, AID and World
 
Bank have collaborated closely inWashington and many host countries
 
in project identification, development, appraisal, evaluation and
 
training. In several countries, the Bank and AID are jointly funding
 
irrigation projects. The Bank uses AID and its 2it1n XII universities
 
for technical assistance. These relationships for he most part have
 
been productive but there must be a continuous -rocebs of building and
 
strengthening these linkages.
 

In India, fortunately, excellent collaborative efforts are already e­
volving. In water management training and special action research, in
 
particular, there are many opportunities for close cooperation. With
 
USAID's staff always in India and their ability to locate teams of ex­
patriates in-country, there is a comparative advantage for USAID in
 
accomplishing many activities in irrigation managem'it training and
 
in technology transfer efforts. For example, tha W :ld Bank sponsored
 
Water and Land Management Institute inAurangabad, the Water a Id Land
 
Training Center in Anand, and other centers need help in imprr ing 
their programs and expanding their efforts. AID, through itr itle 
XII universities and its forthcoming WMSP II Project, will ht e much 
expertise available for training and assistance to training. In terms 
of technology transfer, AID and World Bank staff nc I to work closely 
together. Also, in efforts to promote institutional change and policy 
formation, both USAID and World Bank staff need to continue their sup­
port efforts.
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Present dialogue can be exchanged for very short-term activities. joint
 

seminars and workshops implemented, and the sec6nd phase of special
 
con­projects can be worked out jointly. The World Bank needs AID's 


tributions to training because AID has resident staff, a source of ex­

pertise and much experience in both human and institutional develop-­

ment.
 

c. Collaboration with FAO and Other Organizations Concerned
 

AiD and Missions have collaborated closely with FAO's activities in
 

They have jointly sponsored expert consultations,
w~ter managemeni. 

the last
developed materials, and shared materials and personnel over 


few years. This type of collaboration needs to continue. In the field,
 

the Mission and FAO personnel should continue to seek ways to cooperate
 

more closely and coordinate their efforts in this regard.
 

d. A Concluding Comment
 

AID, through its WMSP II, is planning several regional workshops,
 

training activities, and other activities in India over the next 5 years,
 

Ford, World Bank and FAO staff should be involved in these efforts. In
 

the WM & T Project and related efforts, USAID will be involved in help­

ing to build up the capacity of India to train professional staff at the
 

Center and in the States, special action research, strengthening uialver­

sities, etc. Some of the local World Bank, Ford and AID staff should
 

participate in many of these training programs to gain additional ex­

pertise and experience which are needed.
 

Section F
 

Recommendations for Composition of and Scope of
 
Work for the Design Team
 

1. Conceptual Framework of the Project
 

A detailed conceptualization of the irrigation water management training
 

needs and its delivery system for India is presented in Annex 3 so
 

only a brief treatment thereof will be presented in this section. The
 

point of departure for designing this project will be to obtain accurate
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estimates of the number of personnel to be trained by category levels
 

within the system (See Annexes 3 and 7). Next in sequence is the need
 

to detprmine what kind of skills to be imparted and this in turn natural­

ly leads!one to concern with what kind of institution can best do the
 

training in each professional/administrative level of the system. In
 

summary4 an adequate response to the following set of questions:
 

(1) Who shall be trained?
 
(2) In what numbers?
 
(3) In what kind of skills?
 
(4) What institutions can best do the training?
 

Schema ically, the !iterrelationships of these four basic issues can
 
,be shon as follows:
 

Institution Types to Agency Water Mgt. Curriculum Inputs
 

Impart the Training Staff to Train Engineer- Agricultural Managerial
 
-ing Science Skills
 

National Cente)s, CWC Nat'l L ss L ss Mire
 

Institute of Management
 
Ahmedabad State
 

Regional CADA, etc
 

State Centers (WALMI) Sub-Regional
 
B.S. Level and up
 

---- Level
IOn-Farm 


Agricultural University. Di loma Holders
 
Cent' Ed.) \"
 

SaMore
 

Farmers
 

Nt't shown on this diagram, however, is the location of an expatriate
 
'interdisciplinary team of three to five persons who should be housed
 
with one of the WALMI type state centers and the location of a general
 

coordinator in Delhi. Also not shown is the location of pilot project
 

sites for special studies and demonstrationo for use by trainees and as
 

examples for farmers. The pilot project sites should be in on-going
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irrigation project command areas and will need to be linked in one
 
way or another with the various kinds of training institutions to be
 
involved. Providing a mechanism for establishing these linkages will
 
be one of the primary functions of the expatriate team. Finally, 
given the nature of the small but important training abroad component,
 
it cannot be shown in this schematic diagram.
 

2. Team Composition and Professional Qualification of Nominees
 

The PID identified the following staff resources required for the
 
design team for the project paper: "an irrigation engineer, water
 
management specialist, training specialist, water resources systems
 
specialist, irrigation agronomist and economit." We believe that it
 
will be more important to have team members who are already totally
 
familiar with the desired type of water management processes, business
 
management principles and training methods than the necessity to have
 
all the PID-specified disciplines involved. Secondly, it would be highly
 
desirable for the team members Lo have had prior experience in India or
 
similar experience elsewhere abroad with these kinds of irrigation
 
systems. Finally, it must be recognized that because of the need to
 
have the team in-country as a group during the total but rather short
 
period envisioned, it may become necessary to make some compromises
 
in the selection of team members.
 

Assuming, however, that the first two conditions can be met and that
 
no compromises will become necessary, we recommend the following
 
persons as the ideal design team:
 

Dr. Max Lowdermilk - Team Leader (Water Management & Extension Specialist) 
Dr. Dean Peterson - (Agricultural Engineer) 
Dr. Melvin Skold - (Agricultural Economist) 
Dr. R. K. Sampath , (Economist, Business Management & Training Specialist), 

To this group to be brought in from the USA, we recommend the addition
 
of three consultants alreadyemployed in India with other donor a­
gencies:
 

Dr. Gilbert Corey - World Bank (Agricultural Engineer) 
Dr. David Seckler - Ford Foundation (Economist)
 
Dr. Roberto Lenton - (Engineer).
 

It is our understanding that Dr. Corey may likely be available for es­
sentially full-time work with the team for up to a month and that
 
Messrs. Seckler and Lenton will be available for part-time consulting
 
inputs to the degree that their busy schedules will permit. 

Brief resumes of the professional qualifications of the team members 
recommended to be brought in from the USA are as follows:
 

Max Lowdermilk: Received his undergraduate degree at Duke University
 
and later interrupted a 12-year tour of duty in Pakistan to return to
 
Cornell University for a Ph.D. Degree in Extension with a speciali­
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II 

zatio as well in agricultural economics and soils of the Tropics. In
 
a series of farm level development efforts,
Pakistan, he was involved in 


directed a major Extension program and then served as a member of the
 

CSU field team for the On-Farm Water Management Project. He has served
 

on thelplanning and coordination committee for the Egypt Water Use Pro­

ject and was heavily involved in the Water Management and Synthesis Pro­

ject. At the present time, he is a water management specialist with the
 

Asia Bureau of AID/Washington, D.C. while on leave from his faculty pos­

ition in the Department of Sociology at Colorado State University.
 
i 

Dean Pe~erson: Is an Irrigation Engineer with a stronginternational re-

He has been a faculty mem­putation who is already well known to AID. 


ber at polorado State University and a faculty member, department head
 

and dean at Utah State University. Following his retirement form USU,
 

-he served as Chief of the Technical Assistance Bureau of AID inWash­

ington,: D.C. Following his retirement from that post, he was in the
 

India Mission in Delhi on a personal services contract for over two years.
 

He returned to the States only last December. He was heavily involved
 

in the development of the PID for the Water Management and Training
 
ProJecj. 

Melvin Skold: Obtain,.d his undergraduate degree at Colorado State Un­

iversi y and his graduate degrees in Economics at Iowa State Univer­
sity, specializing in agricultural production and water resource eco­
nomics. He spent an extended period of time in the Economic Research
 
Service of the U. S. Department of Agriculture, both as a Western Re­
gion Leader and later on, a duty assignment in Washington, D.C. le
 
is presently a tenured Professor of Economics at Colorado State Univer­
sity. Ile was a member of the on-campus support staff of the Pakistan
 
On-Farm Water Management Project and is presently a member of the plan­
ning and coordination committee for the Egypt Water Use Project; this
 
latter assignment has been taking him to Egypt on TDY assignments on
 
the average of twice a year. lie is presently considering spending his
 
forthcoming one-year sabbatic leave in Rome at the invitation of FAO
 
to work with their irrigation development specialists.
 

R. K. Sampath: Received his undergraduate and graduate degrees at
 
Universities in India; he then spent two years as a post-doctorate
 
fellow at Harvard University where he specialized in water resource
 
economics and systems analysis. He previously was employed as a
 
program officer and training coordinator for the Ford Foundation
 
Office in Delhi. lie is presently an Associate Professor of Economics
 
and Co-Director of the International School for Economics Development
 
Studies at Colorado State University. lie has already made plans to
 
spend the coming summer in India developing materials for a macro
 
study of investment in irrigation in India since Independence as part
 
of the AID-funded International Water Policy and Pricing Project.
 
While in India on short-term TDY, he will be spending some time as
 
an Honorary Visiting Fellow at the Madras Institute of Development
 
Studies on the invitation of Director Kurien and also plans to spend
 
some time working with Director Gopinath of the Center for Manage­
ment in Agriculture at the Institute of Management at Ahmedabad;
 
he and Dr. Gopinath were Fellows together at Harvard.
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The qualifications of the proposed participants from Ford Foundation
 
and World Bank are well known to Mission personnel so will not be
 
restated herein.
 

As noted above, schedule conflicts may welloccur that will make it
 
impossible to bring in all of the desired team members during the in­
country period as specified to complete the Project paper. Therefore
 
we offer the following list of possible substitutes, all of whom have
 
the kinds of training and experience that will be needed. These are:
 

Team Leader: 	No substitute recommended.
 
Schedule the time in-country so Dr. Lowdermilk will be
 
available.
 

Agricultural 	Engineer-or gagineer Alternatives:
 

Dr. Doral Kemper (Former Chief of Party, Pakistan On-
Farm Water Management Project)
 

Dr. Gil Levine (Soon to retire from Cornell University) 

Dr. E. V. Richardson (Director, Egypt Water Use Project), CSU
 

Dr. Jack Keller (Co-Director, W.M.S.Project, Utah State)
 

Agricultural 	 Economics: 

Dr. Robert Young (Co-Director, International Water Man­
agement and Pricing Project), CSU 

Dr. William Easter (Co-Director, International Water
 
Management and Pricing Project), CSU
 

Dr. Edward Sparling (Participant in Pakistan, Egypt,
 
and International Water Policy and Pricing Projects), CSU
 

Dr. Jerry Eckert (rormer team member, Pakistan On-Farm
 
Water Management Project)
 

Dr. Sam Johnson, III (Former team member, Pakistan On-

Farm Water Management Project and now Associate Pro­
fessor, Department of Agricultural Economics, Univer­
sity of Illinois)
 

Management and Training Specialist:
 

Dr. James Francis (Professor of Business Management), CSU
 

Other Disciplines:
 

Dr. John Reuss (Soil Scientist, former member of the
 
Pakistan On-Farm Water Management Project, Professor
 
of Agronomy, CSU; on assignment in CID Office, Tucson,
 
Arizona. 
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3. Scope of Work and Specific Duties of Team Members 

a. Scope of Work
 

The design team is expected to assist USAID,OI and concerned States
 

in determining the scope and nature of AID assistance to an integrated
 
program of training and pilot-level research designed to improve water
 
management, culminating in the preparation of a Project paper.
 

The team will be required to work closely with GOl and State officials
 
and the AID project manager in evolving the various elements of the
 
project design. The PID visualizes that the goal of increased agri­
cultura1l production, rural incomes and employment will be served by
 

improv d utilization of irrigation water - the Project's purpose.
 

The Project concept assumes that increased numbers of better trained
 
personAel and better systems-Ilevel information - project outputs ­
will result in improved utilization of irrigation water. As instru­
ments (sub-projects) for achieving the project's purpose, a national
 
staff training institute, two or more staff training institutes at
 
state- evel, development of academic programs and curricula at one
 
or mor engineering and/or agricultural universities and implementa­
tion or pilot-level field studies of critical problems are visualized.
 
The team, working closely with GOI and State officials and USAID staff,
 
will develop a detailed description of the project, setting forth what
 
is to be done, who is responsible, what support will be required, by
 
whom and how it will be provided.
 

The degree of success of the Project is highly dependent upon the ef­

fectiveness of the organizational and administrative arrangements for
 
the project generally and for the sub-projects, the linkages in place
 
or to be developed to utilize outputs of trained people and informa­
tion, and the priority, technical content and design of the sub-pro­
jects themselves. With Indian counterparts, the team shall review and
 
make recommendations on these issues and on a plan for implementation.
 
In addition, the team will be required to develop a financial plan in­
suring the integrity of the ub-projects and to examine and assess
 
the economic and social impacts of the Project and sub-projects.
 

It is expected that the bulk of sub-project design will be complete
 
by the time the final Project paper is drafted; however, some flexi­
bility to add new critical activities or revise activities over time as
 
experience is gained is desirable; therefore, a definite procedure
 
for making these changes must be agreed upon and included in the pro­
ject paper.
 

I/ The WM & T team is indebted to Dr. Dean Peterson who drafted a
 
preliminary version of this section of the report. We generally
 
concurred in its content and are presenting it herein with only
 
minor modifications.
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The activities to be supported under this Project are only part of
 

India's program to improve irrigation water untilization through
 
training and research, unilaterally by GOI or the States and with
 

other bilateral and multilateral support. Under active consideration
 

for CGIAR (Consultative Group for International Agricultural Research)
 
support is an international water management research and training cen­

ter. For the current draft proposal, see Annex 8. The team shall as­

sess the coherence of the WM & T Project with all of these programs,
 
with the Mission's portfolio in the irrigation sector and with its
 

str'tegy as set forth in its current (FY 84) Country Development
 
Itrategy Statement (CDSS).
 

The final product of the team will be a draft of the Project paper
 

to be presented to USAID prior to the team's departure from India. It
 

will provide essential chapters in final form which will support the
 

Project paper. Circulation of the draft Project paper will be restricted
 

to GOI and concerned Indian State officials until after the Project paper
 

has been formally acted upon by AID and the GOI. Final revisions and
 

additions will be provided by the Mission before submission for review
 
by AID/Washington.
 

To meet this schedule will require that the Missioa, CWC and the States
 

provide the data requested which must be analyzed and summarized in a
 

usable form. Also one senior team member should arrive 2-3 weeks
 

prior to the rest of the team for ctitical negotiations. One team mem­

ber should remain behind a week or more to complete any section of the
 

draft Project paper not completed due to the lack of data and informa­

tion to be collected, analyzed, and tabulated by CWC, the States, and
 

the Mission.
 

team arrives, key contacts should be made with the MinistryBefore the 

of Agriculture, the Director General of ICAR, to gain their views.
 

Both at the Center and in the States, the a.sessment of training needs 

should be done by a good balance of Agriculture and Irrigation offi­

cers.
 

Key appointments should be well planned for members of the team.
 

A strategy which could be used is for s(me of the team members who
 

know India and Indian colleagues to travel individually to make con­

tacts where appropriate. At each place there should be group meetings
 

as well as individual for al and informal meetings.
 

The Mission will give hign priority on finding a suitable working en­

vironment with easy access to typing, xeroxing, transportation, and
 

other facilities. The team members should be housed in one place or
 

one floor in a suitable hotel with air-conditioning.
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b. Spdcific Duties of the Team as a Whole,
 

(1) The team, as a whole or individually, as designated by the team
 
leader, shall examine, analyze and fully describe the various compon­
ents of the overall Project and of each of the sub-projects, or where
 
similar sub-projects are involved, one or more examples of each,
 
giving attention to the validity, feasibility and implementation re­
quicements relating to but not restricted to the following issues:
 

(Ia)Concept
 

(1) goals and objectives
 
(2) outputs to be realized
 
(3) alternative approaches
 
(4) justification
 

(b) Organization
 

d, ) organizational objectives and constra'nts
 
(2) alternative options
 
(3) description
 
(4) responsibilities
 

(c) Methodology
 

(1) description
 
(2) technical soundness - scientific methodology, curriculum,
 

entrance requirements
 
(3) alternative approaches
 

(4) additional design requirements
 
(5) special training needs
 

(d) Physical Resources
 

(1) description of those available and planned
 
.(2) adequacy
 
(3) responsibility for providing physical resources
 
(4) imported equipment needs
 

(e) Personnel Resources
 

(1) need and availability
 
(2) plans for acquisition and training
 

(f) Technological Support
 

(1) exchange of scientific personnel for training
 
(2) consultancies; indigenous and international
 

(g) Relationship to Other Programs
 

(1) other vub-project components
 
(2) oLher similar unilateral or bilateral or multilateral
 

programs
 
(3) related indigenous programs such as irrigation project design,
 

construction and rehabilitation, command area development,
 
extension and production support programs, etc.
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(h) 	 Impact 

(1) 	linkages and institutions to be used and their effective­
ness and availability
 

(2) 	beneficiaries, direct and indirect.
 
(3) 	 economic and social impacts 

(i) 	 Work Plan and Budget 

(1) identify critical steps for implementation and develop
 
time schedules for their accomplishment
 

(2) 	agree upon detailed budget.
 

(j) 	Criteria for AID Support , 

State any specific criteria relating to features of the overall
 
project or sub-projects believed to be essential to achieving
 
the project outputs and establishing the goil linkages as set
 
forth in the PID and as may be further agreed upon during the
 
design study period.
 

The 	foregoing list of tasks is not necessarily the prescribed outline for
 
the team's report (although it may serve as a guide). For example, Item
 
(j), may need to be addressed as well under several of the other items.
 
Nor is the list necessarily complete. Other important issues identified
 
by GOI or State official's, the team or Mission may be added at the dis­
cretion of the team leader.
 

(2) In preparing its design, the team should keep in mind the project
 
cconcept as routinely outlined in a logical framework. The team, with
 
USAID assistance, shall fully develop the logical framework following
 
the general concept stated in the PID Section "Project Goals and Pur­
pose". Particular attention shall be given to:
 

(a) 	Institutional linkages for translating project outputs into
 
achievement of the project's purpose.
 

(b) Methodology, organization and work plans for achieving
 
project and sub-project outputs.
 

(c) Identifying the critical inputs, including the appropriate
 
disciplinary backgrounds and training of personnel respon­
sible for existing sub-projects.
 

(3) rhe project should be designed to "learn as it goes"; thus,
 
provivion will be made for both internal and external monitoring and
 
evaluation and a process described and responsibility fixed for judging,
 
amending and revising project and sub-project plans in order to increase
 
effectiveness during the project's life.
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(4) The team, with Indian officials and with USAID staff advice and
 

assistance, shall prepare detailed plans for implementation and eval­

uation of the project.
 

c. Individual Duties of Team Members
 

(1) irolect Leader
 
The project leader ideally will be the water management specialist but
 

eithe the economist or irrigation engineer can be substituted, if
 

necessary. He will be responsible for providing overall leadership
 
the work of the team, for insuring that adequate
-and organizing 


attention is given to the integrative features of the project such
 

as institutional linkages, interdisciplinary approaches, etc., for
 

preparing the Project paper outline, assigning the various tasks to
 

team members, developing work schedules and for completion of the
 

draft of t ,eProject paper. 

(2) Other Team Members
 
i consideration of the
The disciplinary makeup of the team was based 


various technical areas which need to be integLated nto project and
 

Each team member will be respi.xbible for insuring
sub-project design. 

that proper consideration is given to mobilizing the most effective
 

technological approaches available in hib field of expertise and exper­

ience.
 

d. Minimum Qualifications Desired of Team Members
 

(1) Team Leader
 
The team leader shall be a senior water management specialist (or econo­

mist or agricultural engineer) with extensive professional experience
 

in irrigation and with at least some relevant experience in India or
 

other LDC's with similar irrigation problems. He shall have had signi­

ficant experience with the design and management of a multi-disciplin­

ary project, preferably in irrigation and/or water resources fields.
 

Because of the training, pilot-level research and practical application
 

aspects of the project, a combination of academic, research and applied
 

professional experience is highly desirable, as is familiarity with AID
 

project design processes and AID procedures. The team leader should
 

hold a Ph.D. or equivalent degree, have gained a significant level of
 

professional recognition in his field and as a technical generalist,
 

and with a minimum of 15 years of professional experience.
 

(2) Irrigation Engineers
 
A Ph.D. in civil or agricultural engineering, with a minimum of 10
 

years experience in irrigation and 15 years total in water resources
 

is expected. Experience may include academic teaching or research with
 

not less than four years equivalent consulting experience, preferably
 
minimum, in other LDC's with similar irrigation
in India or as a 


problems.
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(3) 	Irrigation Water Management Specialist
 

(See Team Leader, Item #1, above)
 

(4) Economist
 
Ph.D. and 15 years experience in agricultural economics, with a signifi­

cant period of overseas experience in irrigation and related agricultural
 

development projects is expected. Development or resource economics ex­

pertise may be substituted if incumbent has had significant applied ex­

perience in the agricultural sector.
 

(5) Training Specialist
 

Ph.D. level academic qualifications in economics, agricultural economics,
 

agricultural education, Extension, or a business management speciality.
 

Not less than 10 years professional experience with not less than 5 years
 

direct experience in curricului development, development of training
 

courses, instructional modules, training aids, etc. or five years exper­

ience in administration of training programs in agriculture or related
 

agricultural development fields.
 

4. Further Investigations Needed
 

Within the time frame that the WM & T team members were in India, it
 

was not possible to collect and/or develop all of the information and data
 

base that the design team will need to prepare a Project paper. In order
 

to best utilize the time of this team when it arrives in Inida, the fol­

lowing investigations should have been completed: 1) Dissagregated est­

imates of the number and type of water management personnel who will need
 

training; 2) Information on curriculum content obtained from Irrigation
 

and Agriculture Department staff who are engaged in on-farm management
 

and/or the administration of such effort; and 3) A judgment on the in­

terest, capability and quality of universities and institutes in India
 

that could be utilized in the training function. These data needs are
 

discussed briefly in turn.
 

a. Number and Type of Personnel to Train
 

We believe that this kind of information should be collected India­

wide from Irrigation Departments, Agriculture Departments, CADs and the
 

like. Further, we believe that the Central Water Commission would be
 

the best agency to coordinate this data collection effort. A question­

naire for this survey has been developed and shown in Annex 9.
 

b. Views of Irrigation and Agriculture Staff on Types of Training Needed
 

If we truly believe that farmers shouild be involved iz,8overnment de­

cision making on the amount and timing of their irrigation water
 

deliveries, channel layouts and the like, then we must also obtain an
 

input on what the curriculum for water management training should in­

clude, obtained directly from the staff of Irrigation Departments and
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Agricultdre Departments. Initially, we think that this kind of inform­

ation sh4uld be obtained from the States of Gujarat, Maharashtra, and
 

Rajasthap where AID is presently getting involved in irrigation develop­

ment efforts and where various kinds of training are already underway.
 

Given the foregoing rationale, we think that USAID should coordinate
 

this survey effort. A questionnaire for the survey has been developed
 

and is given in Annex 10.
 

of the trainers
One of the WM & T pre-design team members was also one 


in the Rajasthan Irrigation Diagnostic Short Course, completed in 

February 1982. As such he had an opportunity to field test the question­

n aide given in Annex 10. Time constraints did not permit us to totally
 

summarize the data recieved from 29 course participants and observers
 

but t is clear from a preliminary screening of these data that such
 

people have valid ideas for curriculum input that should be used as
 

a direct input into the 	WM & T Project design. (See Table 1, 2 and
 

3). Also, this vest run provides some hard data with which to dis­

prove the conventional wisdom within the Mission that a team of U. S.
 

university expatriates to work with the project would not be welcomed
 

at a field location in India. Of the 25 persons in the sample who re­

sponded to a question in this regard, 92.4 %would favor the presence 

of a U. S. university expatriate team at a state-level in-service 
. were undecided.training center, 4.3 . did not favor this and 4.3 


(See Table 4).
 

5. Follow Up Visits and Contacts to be Made by the -sign Team
 

a. Central Government
 

(1) Mr. C. C. Patel and key CWC Members
 

(2) Director General 	 ICAR and Staff 
(3) Water Technology 	Center - Dr. A. M. Mi !hael 

(4) Ministry of Agriculture - Secretary, Director, etc.
 

(5) Mr. S. R. Upadhyaya, Joint Director of Extension
 

b. Donor Agencies in 	Delhi
 

(1) World Bank - Dr. 	Corey and others 
(2) Ford Foundation - Drs. Lenten, Sockler, an Chambers 

c. Ralasthan 

ion and
(1) 	Mr. D. M. Singhvi (who can plan a meeting for Irrigc 

Agriculture officials)
 

(2) Director of Agriculture and Mr. R. R. Meht , Joint Director 
(3) Mr. Tomar, Director of the Adaptive Reacat a Centre, Chittorgarh 

(4) Agricultural College Staff selected by Mr. R. R. Mehta at Udaipur 

d. Maharashtra
 

(1) 	Mr. P. R. Ghandi, Secretary of Irrigation ind key Staff - Bombay 
as he known and understa .n water management)(Utilize heavily 

Dhamdhere, lirector of Water and Land Inntftute, Aurangabad(2) Mr. 
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(3) 	Irrigation Staff College and Research Center, Nasik
 
(4) 	Vice Chancellor Salunkhe and selected Staff from Agricultural
 

Engineering, Economics, Extension, Agronomy, and Water Manage­
ment Research Project at Rahuri, the Mahatna Phule Agricultural
 
University
 

e. Gularat
 

(1) Dr. 0. f1.Patel, Dean of Faculty of Technology and Engincerirg 
at Maharaja Sayajirao University of Baroda (Dr. Patel and key
 
officials)
 

(2) 	Director R. C. %hah, Water Management Training Center, Anand 
(3) 	Agricultural College, Anand
 
(4) 	Rural Management Training Institute, Anand 
(5) 	Indian Institute of Managtment, Ahmedabad, and :selected Staff 

(Dr. Anil K. Gupta, Dr. Nitin Patel, Dr. V. N. Asopa, Dr. G. R.
 
Shown, and Professor S. P. Seethovonan).
 

f. Other Key Places/People
 

Mr. M. N. Vvnkatosan, Fornet Menher of CWC, now Chairman of the
 
Narmada Control Authority 

Note: Ie is:a key individual to depend upon in sorting out th# 
art oi the possible in nvgotIat ions and in planning the 
Proj .ct. Consider utilizing his services as a workin, 
memhLr of the PP team. 
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PARTICIPANT'S VIEWS OF RELEVANCE OF 
DIAGNOSTIC
 

TABLE 1 
ANALYSIS TRAINING FOR VARIOUS WATER MANAGEMENT 

PERSONNEL (WORKSHOP AT CHATOORGARH, 
RAJASTHAN, 

JANUARY 19 - FEBRUARY 20, 1982) 

"Would You Recommend Diagnostic Analysis 
Types of Professional
 

?"
For ------Development 


(Nu4 er of Participants Reporting 
is 29)
 

No Reponse

Yes Perhaps No Don't Know 


Type Perdonnel 


PERCENTAGES
 

3.5
0 3.5 

1. 	CAD kield Staff 86 7 


3.5
0
76 14 7 

2. 	All Irrigation 


Dept. Personnel
 

3. 	All ew Eng. Grad- 0 0
 
uates Entering It'e- 60 24 16 


ation Depts.
 

4. 	Ex ension Staff In­ 0
3.5 3.5
79 14
volved in CAD Pro-

grams
 

5. Arronomists In-	 00 3.590 7volved in CAD 

Programs
 

6. 	Economists In­ 0
3.5
76 21 0
volved in CAD 

Programs
 

7. 	Officers with
 3.5
3.5
83 3.5 7
Similar Positions 

to Yours
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TABLE 2 	 PARTICIPANT'S VIEWS OF THE IMPORTANCE OF SHORT 1.TO-4
 
DAY WORKSHOPS FOR TOP LEVEL OFFICIALS ON SYSTEMATIC
 
INTERDISCIPLINARY APPROACHES TO DIAGNOSE AND IMPROVE
 
FARM IRRIGATION SYSTEMS
 

"Would You Recommend Short l-to-4 Day Workshops for Top Level Of­
ficials to Understand the Systematic Approach to Understanding 
How 	to Diagnose and Improve Farm Irrigation Systems?"
 

(Twenty 	Nine Participants)
 

Type Personnel Yes Perhaps No Don't Know No Response
 

PERCENTAGES
 

1. 	Policy Makers at 83 14 0 0 3.5
 
National Level
 

2. 	CWC Members 76 17 0 0 7
 

J. 	CAD Commission­
ers 93 7 0 0 0 

4. 	Secretaries, 
Chief Engineers, 
Supt. Engineers- 76 17 3.5 0 0 

Irrigation
 

5. 	Directors of 93 7 0 0 0
 
Agriculture
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TABLE 	 ANAND/GUJARAT STATE PARTICIPANT'S VIEWS OF RELEVANCE
 

OF DIAGNOSTIC ANALYSIS TRAINING FOR VARIOUS WATER
 

MANAGEMENT PERSONNEL (WORKSHOP AT ANAND, GUJARAT,
 
14, 	1982)
FEBRUARY 16 -MARCH 


ou Recommend Diagnostic Analysis Types of Professional
"Wouldl 
!iDevelopment For ......--


LType Peksonnel Yes Perhaps No Don't Know 

I I PERCENTAGES 

1. CA Field Staff 94 0 0 6 

2. 	AI! Irrigation
 
6
De t. Personnel 56 19 19 


=
( 16)
 

3. AlA New Engin­
edring Graduates
 
Entering Irriga- 73 20 0 7
 

tion Depts.
 
(n= 16)
 

4. 	Extension Staff
 
Involved in CAD 87 13 0' 0
 

Programs
 
(n=16)
 

5. Agronomists In­
volved in CAD 87 7 6 0
 

Programs
 
(n=15)
 

6. 	 Economists In­
volved in CAD 75 19 6 0 

Programs
 
(n=15)
 

7. 	Officers with Sim­
ilar Positions to 60 13 27 0
 

Yours
 
(n-15)
 



Table - 4 

Participants' Responses to the Question 

"Would you be for or against a imall interdisciplinary expatriate 

Team of 3 to 4 professionals such as the Diagnostic Analysis Train­

ing being being located in India for a few years to provide assistance 

and support.in Development or strengthening Training Centers for 

Water Management and Special On-Farm action research studies? 

*Participants Tofal Percentage Reporting 
Number For Against Undecided 

23 92.4 4.3 4. 3 

*Participants included: 

Irrigation Engineer (12) - Exec. Engineer (7) Asst. Engineers (3), 
Supt. Engineer(l), Project Officer CAD (1)
 

Agriculture (11) - SMS Agronomy (3), Asst. Agronomy (2),
 

Additional !JAO (I), Joint Director (1) Training Officer Extension
 
(1); Deputy Director Econ (1) ; (Economists (3) 

http:support.in
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Section G
 

Outli~ie for the Project Paper and the Preliminary Log Frame 

PART I) SUMMARY AND RECOMMENDATIONS 

IAF RECOMMENDATIONS 

;B. SUMMARY DESCRIPTION 

I 1. General 
2. Statement of Problem 
3. Project Components
 
4. Project Activities
 
5. Project Goal and Purpose
 
6. Project Expectations and Output
 
7. Feasibility
 
8. Alternative Approaches
 
9. Monitoring and Evaluation
 
10. Organizational Arrangements
 

(a) Organizations Involved
 
(b) Organizational Linkages
 

/ 

1/ Inside India 
2/ Outside India
 

C. RESOLUTIONS OF ISSUES RAISED BY APAC PVIEW OF PID
 

D. MISSION SUPPORT OF PROJECT 

.1. Grant Component 
2. Loan Component
 
3. GOI Component
 

PART T. PROJECT BACKGROUND AND DETAILED DESCRIPTIQN 

A. BACKGROUND AND BASIC CONCEPTS 

B. JUSTIFICATIONS 

C. DETAILED PROJECT DESCRIPTION 

1. Project Concept
 
.2. Project Goal and Pt pose
 
3. Project Outputs
 
4. Project Inputs 
5. Project Linkages/Assumptions
 
6. Key Componerts and Relationships
 
7. Descrirtion of Project Components
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PART 	 II PROJECT ANALYSIS. 

A. 	 TECHNICAL ANALYSIS 

1. Project Mechanism and Components (Example Only)
 

(a) 	Types of Training Needed
 
(b) 	Quantity and Quality of Training
 
(c) 	Special Water Management Studies
 

1/ Dams and Reservoirs
 
2/ Canals
 
3/ Minors
 
4/ Systems Analysis
 
5/ Information Systems
 
6/ Control Structures
 
7/ Rotation Systems
 
8/ Outlets to Farm
 

a/ Control Structures
 

b/ Conveyance Losses
 
c/ Lining Techniques
 
d/ Channel Cross Sections
 
e/ Topography
 
f/ Land Leveling
 
g/ Irrigation Practices
 
h/ Irrigation Efficiencies
 

9/ Monitoring Evaluation
 

I0/ 	Ground Water
 

a/ Conjunctive use
 
b/ Water logging
 
c/ Salinity
 
d/ Drainage Control
 

11/ Water Use Practices
 
12/ Water Codes
 

2. Impact on Primary Audience
 
3. Impact on Secondary Audience at the Farm Level
 
4. Initial Environmental Analysis
 
5. Relevant Experience at AID with Similar Projects
 

B. 	 SOCIAL ANALYSIS
 
( See Section in WMSP II Project Paper)
 

C. 	 ECONOMIC ANALYSIS
 
( See Section in WMSP II Project Paper)
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D. 7/FINANCIAL ANALYSIS 

E.1 1/ ANIZATIONAL ANALYSIS 

PARTADMINISTRATIVE ARRANGEMENTSI 

A. 	 ANALYSIS OF ADMINISTRATIVE ARRANGEMENTS
 

I 1. National Level
 
2. 	State Levels
 

B. IMPLEMENTATION PLAN 

1. 	National Level
 
2. 	State Levels
 

C. EVALUATION
 

PART V. COVENANTS AND AGREEMENTS BETWEEN AID AND GOI 

PART V SCOPE OF WORK 

PART VII. LOGICAL FRAMEWORK
 

PART VIII. TECHNICAL SUPPORT CHAPTERS
 

Chapter 1 Evaluation of Irrigation Practice Seminars (1956-1970)
 

on Indian Water Management Developments
 

Chapter 2 	Evaluations of Gujarat and Rajasthan Diagnostic Analysis
 

Professional Development Programs by the Water Management
 

Synthesis Project (Gujarat, 1981; Rajasthan, 1982)
 

Evaluation of Potential for Institutional Change of
Chapter 3 

Participating Organizations (MKL will do)
 

Chapter 4 	 Support Services to Project by AID/Science and
 

Technology Bureau, WMSP II Project
 

Chapter 5 	Asia Bureau Expert Team Evaluation of India's
 

Training and Special Studies Needs (1980)
 
(WM Synthesis Team Report on Training)
 

Chapter 6 	Watar Management Curriculum of M.S. University of
 

Baroda, by Gil Corey, USAID/Washington, May 8, 1981
 

Chapter 7 	 Brief Description of CWC Plan for National Water
 
Resources Development and Management Institute
 
(In Team paper, Annex 2)
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Chapter 8 Relativu Cost of Hardware and Software, including 
Training, from World Bank and USAID Projects in 
Asia and India 
(India to be added) 

Chapter 9 Known Technologies and Procedures Within and Outside 
of India With Transfer Potential 
(In Team Paper, Annex 4) 

Chapter 10 Minor and Major Irrigation Officials of Gujarat and 
Rajasthan on Professional Development Needs 

Chapter 11 Analysis of Data on Number of Potential Trainees 
to be Provided by CWC 

Chapter 12 Summary of Findings of Irrigation Needs Assessment 
by Agriculture and Irrigation Officials in Gujarat, 
Maharashtra, and Rajasthan 
(Survey Data) 

Chapter 13 Effectiveness of Operation of Irrigation Projects 
Visited by Expert Team in 1980 



LOGICAL FRAMEVORK OF GOA1_,PtURP1OSES & OUTPUTSPR ELIWINARY 

Irrigation Water Management Training and Action Research Project 

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions (For achieving Goal) 

Measures of Goal Achievement:Program or Sector Goal: 

I. GOI will continue to place high piriority"o Improve India's capability Implementation of new design pro- On-going monitoring 
techno- evaluation studies by on irrigation. 

- increased agriculture pro- cedures for projects. new 

duction and higher farm logies. monitoring and evaluation CWC. States and special 
a 

incomes. 	 Cadres, trainers, institutionalized studies project evaluation 2. CWC will continue to work toward 

training programs. improved pro- plus monitoring through separate professional Cadre by WM Develop­

jects. more area irrigated in pro- LOP by VWMSP I experts. ment and O&M Field Staff. 

jects, higher returns. 3. 	 That Irrigation and Agriculture mninistries 

work close together at project level and 
state level. 

4. 	 That a contractor and a team of experts 
are allowed to help implement the projec.t. 

Important Assumptions for Achievipn P:u rpose:
Project Purpose: 	 End of Project Status: 

I. 	 Adequate commitment of C0I for training
To strengthen Indias insti-	 I. Host country has adopted and 

and provision of incentives for training and
rutional and develop human continuing training at estab-


professional careers in WM and O&M.

capital which will increase fished centers. 

India s capability to design. 
implement and operate 2. WM concept and professional 2. Host country continues to give high-st priority 

to improved WM by changing policies. codes. 
effective irrigation systems development widely accepted 

and 	developing, monitoring. andevaluating
which will improve the eco-

systems for projects to assure improved
nornic efficiency of irrigation 3. Universities beginnirg to 


operation of Irrigation projects to provide
include WM in curricula.water uses. water control, improved timing. more equity 
and more level as a final measui, of irrig­
ation project success. 



End 	of Project Status: (Contd.) Important Assumptions (For achieving Goal) (Cont4 

3. 	 That all training programs are linked with 

special field research which diagnoses pro­
4. New design and implementation 

procedures for monitoring and 
blems and develops solutions on-farm.

evaluation accepted for irrigation 


improvement.
 
4. 	 That all training has a primary kands-on 

field-oriented management focus with the
5. 	 More effective programs estab-

Command Areas and farms as Livinglished. 
Laboratories.. -

AssuMptions for Achieving Outputs:ts: 	 Matnitude of Outputs: 

raineo nanpower for better 1. One National Center with 
Quality host country trainers and levels 

understanding, design. imple- professionals trained. 	 1. 
of training programs are selected 

mentation. operation, monitor-
"ng and evaluation of irrigation 2. 3 State Centers with profess­

2. 	 Trained personnel will utilize skills gained
Water Management Projects. ionals trained. 

in their organizations. 

1. A National Center which 3. 2 or more university with full­
3. 	 Long-term AID commitment ta imstitutional 

focuses on WMI training, fledged courses in VM at BSc level 
development, human redo:xrce d6el,pment,

and graduate programs. 
and technology transfer.

2. 	 3 or more State Centers. 
4. Professional development on-going 

4. 	 WMSP U supports and assists thi project
3. 	 2 or more universities with for all staff. 

by special studies, training materials. 
a WM curriculum focus. 

transfer network and TA as needed.
5. Technology transfer as a built-in 

4. 	 Special studies or action component of India"s irrigation 

oriented evaluative research development. 
to diagnose and solve pro.
 
blems.
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Output$: (Contd.) 

5. 	 Rapid appraisal, monitoring and 
evaluation methodologies developed 
and adapted. 

i. 	 Greater understanding by host 
countries of importance of on­
farm WM. 

7. 	 _;etwork of Indian professionals 
who form a special professional 
Cadre. 

8. 	 Hardware and software interface 
on irrigation projects accepted 
wid ely. 

9. 	 Special demonstration of a whole 

package of improvements on all 
projects and subprojects funded 
by AID. 

10. 	 Trained Professionals. 
a) At Center 
b) 	 In States 

c) 	 Universities 
d) 	 Extension 
e) 	 Management Institutes 

11. 	 Special studies reports & proce­
dural manuals for technology 
transfer.
 

12. 	 Training usterials 

13. 	 Audio-visual and film Production 
Unit 	at Center
 



* 64-

Section H
 

Proposed Covenants and Conditions
 

The WM/& T team feels that there is a need to establish a number of 
covenaits and conditions for the WM & T Project, mutually agreed upon 

by the donor organization (USAID) and the host country (GOI). This 

will require some skillful negotiations and educational efforts. We
 

fel, however, that the environment is positive for creating the con­

ditions needed for successful projects.
 

Act vities by Ford, World Bank, and the Mission over the last few
 

yeats have created much interaction, openness, and change in old­

established attitudes. The WMSP Irrigation team efforts to study
 
issues and strategies, the two successful Diagnostic Analysis Train­

ing Workshops, and both formal and informal contacts with key officials
 

at the national level and in the States have collectively created an
 
Our 	team was impressed
environment that is now ready to yield results. 


with the openness, frankness, and candid questioning attitude of offi­

cials at all levels, project managers, professional staff, extension
 
workers and technicians relative to water management training for im­

provemeri: of irrigation systems for increased productivity.
 

The 	suggested list of covenants and conditions below is not complete
 
and should be viewed only as suggestive. There are ieveral options
 
open for negotiations. We have not included the us al conventional
 
conditions of AID relative to procurement, rep:anent of loans, etc.
 

since these can be added later.
 

1. 	Recommended Covenants and Conditions for Cansideration by GOI
 

a. 	That the Phase I component of the National Staff Training
 
Institute to be funded be limited to irrigation water
 
management with a primary focus on on-farm aspects.
 

b. 	That the roles of the National and State Centers be
 
designed so as not to be in conflict or duplicative in
 
nature. /
 

That the National Center be designed to coordinate, s4port,
 
and strengthen State-level institutes.
 

d. That the National Center and State institut,' have o-vermanent
 
staff of the best professionals available both as administra­
tors and trainers and that the training t .mbe interdisciplinary.
 

e. 	That the GOI provide priority commitment to water management
 
training, which is "hands-on" and field-oriented, and to special
 
-studies that are primarily action-oriented to meet high priority
 
irrigation needs in India.
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t1b 	 That the GOI and States will finalize or move toward
 
creating a professional Cadre for operation, maintenance
 
and rehabilitation of irrigation systems separate from
 
a design and construction Cadre.
 

(2) 	That the training program be interdisciplinary as well
 
as discipline-based and that the program be available to
 
key personnel from both Irrigation and Agriculture Ministries/
 
Departments.
 

(3) That efforts will continue by CWC and the States to find an
 
improved Management mode for CAD programs where essential
 
services and personnel are more carefully coordinated into
 
a Cadre of professionals.
 

(4) 	That faculty staff of training centers be carefully selected
 
and provided with incentives and status similar to that given
 
to faculty at India's prernier management institutes.
 

f. 	That a council be established for the National Center on which all
 
organizations are represented who play a role in efforts to im­
prove irrigation efficiencies for increased productivity of
 
water.
 

g. 	That all components of the Water Management Training Project be
 
"linked" and that the 001 provides the vehic 2 through which the 
AID Project Officer can work effectiveJ'.. 

h. 	That a contract technical coordinator selt-ced by the Mission and
 
GOI reside inNew Delhi and be housed ,nCWC or appropriate 0O
 
Ministry or organization.
 

i. 	That CWC have a Member for Water Management (Training and Spezial
 
Studies) so as to give visibility, stature and administrative sup­
port for water management training efforts.
 

J. 	That the CWC will help create close collaboration among all donor
 
agencies involved in training for water ma igement and to link
 
with all international efforts.
 

ko 	 That the National Center be involved in identificati t,develop­
ment, and dissemination of technical materials, proc fural
 
guides, and training materials to support tr'ining ( forts
 
throughout India.
 

1. That CWC utilize the centrally-funded AID Science nnd Technology
 
Bureau's Water Management Synthesis Project II to support efforts
 
in training, technology transfer, and in special studies as
 
npeded.
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m. 	That CWC develop an interdisciplinary team to monitor and oval­

uate training activities in the States and for its own training
 

activities and special studies.
 

n. 	That criteria be developed for identificacion of special study 

needs, selection of organizations to implement studies, and the 
means to monitor and evaluate these studies in pilot-project 
areas.
 

2. 	Thoughtsabotit Covnants/Agreeme,nt for Contractor 

a. 	That a top level USA Title XII consortium, utilizing one or two
 

lead universities with demonstrated expertise and long experi­

ence with water management with all relevant discipline espertis.,
 

be selected for a special MOU or other appropriat mechanism to
 

assist with the project.
 

b. 	That the univcrsities concerned organize in such a way to pro­

vide the servicea contracted for in a timely and efficient
 
manner.
 

c. That the contractor utilize an experienced Interdisciplinary
 

team approach with top senior faculty and mature experienced
 

research associates.
 

d. That t,,e consiortium mechanisin with the lead universities pro­

vide a mechanitium for shurt and mid-term non-degree special 

studies as well as longer term highy-specialized studies where 

needed. 

e. 	That the inocutanisti utilized is committed to the philosophy, 

principleii and procedures of AlD's WJMSP II and that they be 

closely llt.d in supportive roles to meet the urgent needs 
of the project. 

Section I 

Prel imfinry 7deas oni 'rooicr Implementation 

Projec Work Plait St rategy 

As discussed in earlier sections of this report, our teams recommends 

six major component for inclusion In the HJ (s T Project. These are: 

(1) Asaistance to CWC during Phase I of thoir propomed National 
Staff Trait i g Institute dur iit which ttine a Wit er Mainage­
mont Criltv- Would be impl'ttm,.ted. 

(2) 	Assistance to tho Center tot ,iinagxemrentIt Arriculture its the 
Institute l"tiantagemont at ' wdibtid. 
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(3) Assistance to two or more State-level in-service training centers.,
 

(4) Provision of a three-to-five person expatriate team from a U.S.
 

Western land-grant university.
 

(5) Development of a series of special studies in pilot-project
 
areas, particularly inMaharashtra State, but later also in
 

Gujarat State.and elsewhere.
 

(6) Technical assistance to selected universities for curriculum
 
development, field-.level research and training of the tech­

nician cadre currently employed in the Irrigation and Agri­
culture Departments.
 

We propose that AID fund one or more activities in each of these pro­

gram area rather than concentrating on only a few of them. The
 

strategy roposed is to provide concrete examples of what is needed
 

at each program delivery level which cP.n then serve .s a demonstration
 

effect for the whole system. We definitely rpnomme..d the use of an
 

expatriate team from a U.S. land-grant univex ty to assist AID in
 

servicing these components, with an overall coordinotor to be located
 

in Delhi and the remaining members of the team to be located in the
 
field, preferably at the 	WAIMI campus at Aurangabad.
 

Finally, we recommend that the total project effort be started at a
 

modest level and to build it gradually until about the mid-term of
 

the project. The key elements in this strategy, along with a schematic
 

distribution of project budget, are shown in Figure 6.
 

2. Project Budget ald its Distribution
 

It is of course not possible at this time to develop a total budget
 

estimate for the Project or to suggest its distribution over the life
 

of the project. Rather than presenting figures that later could con­

ceivably be used without further analysis, we prefer simply to indicate
 

the general allocation stream that will likely be needed, again as
 
shown in Figure 6.
 

3. Estimated Time Frame 	for Project Paper Completion
 

April 1 	 Agreement and organization of TDY Team Members
 

April 20 	 Team Members review relevant materials before
 
arrival, e.g. WM & T Team Report, etc.
 

May 1 	 Team arrives in India
 

May 3 - 4 	 Team orientation by USAID Mission and top level
 
GOI officials
 

May 3 	 Team provided with documents available at Mission
 

May 4 - 5 	 Team provided with a synthesis and analysis of
 
datt collected by CWC and State governments­
careful study by team
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M~y 6 Team Members plan for detailed nvestigation 

May 10 - 20 Central Government - Peterson 

May 10 - 15 Visits to States and organizations concerned 
by individual Team Members unless otherwise 
needed 

May 17 - 18 Working session with AID and CWC officials to 
provide'findings 

May 17 - 22 Preparation of the draft PP 

May 24 - 31 Revisions of draft PP and TDY Team return to the 
USA 

4. Timetable for Obtaining Project Approval
 

June 1 -15, 1982 Review of draft PP by USAID and GOI officials
 

June 30, 1982 Approval of PP by USAID and GOI
 

July 4, 1982 Project Paper submitted to Washington
 

July 15, 1982 Review of PP by Asia PD, Desk and TR
 

July 22, 1982 APAC Review of PP
 

August 1, 1982 Approval sought by
 

August 1-30, 1982 Final Revision and Resolution of key issues by
 

September 1, 1982 Project signed.
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Figure 6 

Skhematic Distribution of Budget over Life of Project 

Projec! Components 


CWC. Training Center
(Phase I)

Program Development 


*(WM&T Project Coordinator) 

(Delhi-based)
 

- 2. Mgt. Inst.IAhmedabad 

Program Development
I 
State-level Tng. Centers
 
Program Development 


WAIMI, Phase 2 Expansion 


4. *Expatriate Team, WAIMI-based 


-5.. Special Studies/Pilot Areas 


6. 	Indian Univirsities
 
Curriculum.Development 

(e.g. Baroda and at an
 
Agri. University)
 

Training technicians 


Field leVel Research 
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Annex-2 

Annex-2 SUMMARY DESCRIPTION OF CWC PTAN FOR NATIONAL WATER RESOURCES 

DEVELOPMENT MNAGEMENT INSTITUTE 
AND TEMS REOMMENDED 

CENTER FOR
ROLE AND RESPONSIBILITIES FOR A NATIONAL INSTITUTE OR 

WA'nR.RESOURCE DEVELOPMENT AND MANAGEMENT WITHLi THE 
CENTRAL WATER COMMISSION 

There isipresently much debate in Central Government and in the States
 

role and function of a national center for water management.
as to th 

Concern~ s being expressed in the Finance Wing of the Ministry of Ir­

rigation about the size and cost of the proposed project as well as
 

on the n ed for a National Center, given the conventional wisdom that
 

Irrigattin is solely a State subject of concern.
 

The CWproposal now under review is designed only for the professional
 

ent of Engineers and has included irrigation water manage­develop 

ment as only one component, to be implemented as Phase I. 1/ The pro­

posed curricula includes primarily physical engineering content, along
 

with some agronomy and soils input but little if any related to the
 

software sciences such as economics, management or public administra-


There is yet little known about the actual field
tion is)included. 

traininj to be included or a recognition of the difficulty for a Cen­

or near New Delhi to include this vital compon­ter to e located in 

ent. Pesently there is no arrangement for professionals other than
 

engine~rs to participate, either as trainers or participants.
 

The proposal calls for starting small and supplementing a small core
 

staff with outside lecturers. Such an arrangement appears to be some­

what ad hoc and will make it difficult to build a strong permanent
 

center over time. While the proposal discusses the need for interdis­

ciplinary training, it is difficult to see how this can be done with­

out an interdiaciplinary staff and participants from various disciplines
 

learning and working together in field-level appraisal situations.
 

The proposal does call for a council to guide the Institute as a
 

Board, to be made up of senior professionals from CWC, CGWB, Fin­

ance, Ministry of Irrigation, representatives from the States, and
 
But, it
a representative from the Ministry of Agriculture (ICAR). 


is evident that the Center as presently proposed is primarily for the
 

professional development of engineers, and thus there is insufficient
 

emphasis placed onproblems and responses for that vital portion that
 

starts at the canal outlet and ends in the farmers' fields. This is
 

not to imply that it is not needed but there is also a need to pro­

vide training in water management to the other disciplines required
 

to implement comprehensive, multi-faceted water management projects,
 

e.g. crop and soil specialists, economists, and the like.
 

Based upon experience in Egypt and Pakistan, there appears to be a
 

need for a national or central Institute to do the following things:
 

I/ "Memorandum for Expenditure Finance for Establishment of a National
 

Staff Training Institute", Water Resources Development and Man­

agement, Central Water Commission, New Delhi, March, 1981.
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1) To provide high level commitment, status, and support for
 
training efforts throughout the country in on-farm water
 
management.
 

2)' 	To focus on collecting, developing, and disseminating of special
 
training materials, technical manuals, and transfer of technol­
ogies and new innovations in training.
 

\) 	To coordinate, monitor, and evaluate all water management
 
training activities to be carried out at state-level training
 
institutes and/or universities.
 

4) 	To provide linkages between all ministries, departments, and
 
organizations concerned with irrigation/water management
 
t-iining in India and with the proposed International Center.
 

5) 	To operate as a mechanism for the acquisiti(i and channeling
 
of funds.
 

6) 	To conduct special studies which feed into training which
 
state institutes are not equipped to do and make these data
 
available. (Examples: Evaluatior- of CAD organizations, WM
 
manpower needs, etc.).
 

7) 	To conduct special training for CWC personnel and others in
 
the form of workshops, seminars, and special courses.
 

Discussions in the States with personnel at training centers, Irriga­
tion Department offices, and at universities about the role of a
 
National Center in CWC revealed the following ideas:
 

1) 	Develop a center which will be an apex organization which
 
will provide support services to State training centers but
 
in a coordination sense rather than in a control sense.
 

2) Have a National Center that will not attempt to duplicate
 
what the States will do in their training centers.
 

3) 	Use a National Center to develop strong linkages with sup­
port organizations in India and outside of India to assure
 
systematic transfer of technologies and new ideas related
 
to Water Management and training inWater Management (WM).
 

4) 	Allow the National Center to be a model for other training
 
centers in terms of having an interdisciplinary focus, de­
velopment of a systems understanding to irrigation, advoca­
tion of a management-oriented approach to irrigation, and the
 
integration of software with hardware approachen, with major
 
emphasis on the on-farm (below canal outlet) components.
 

5) 	Utilize outside international expertise, where available,
 
to assist in "training the trainers" and to provide other 
support assistance as needed. 
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was possible to develop a preliminary frame-
Utilizing these ideas, it 

work for a Water Management Wing of a National Center which would have
 

1) Special
four major functions, as shown in Figure 1. These are: 


Training; 2) Support Services.for State Training Institutes; 3) Special
 

Studies; and 4) Technology Transfer.
 

I. Special Training
 
This!training would be for CWC staff, key researchers and administra­

tors from Irrigation and Agriculture Ministries, senior State profes­

sionIls from Agriculture and Irrigation Departments, and selected
 

Univrsity staff from both Engineering and Agricultural Universities.
 

The bpecific course content needs for various training components
 

should be finalized only after a thorough study of the priority needs
 

of the staff, based on a careful job analysis. Unless there is high­

level commitment that those who receive training will actually utilize
 

the new s ills, e.g. be assigned to duties that tuilize the new exper­

tise, thi., training effort will result in questione*le impact and a
 

waste of scarce resources.
 

utes
 

A National Center could provide valuable technical .jsistance to the
 

State training institutes in the form of curricula development, train­

ing materials, development of training eOds, evaluation of training
 

programs, channeling funds for training, exchange of trainers, and
 

maintaining key linkages, both inside and outside of India, for
 
training.
 

II. Support Services for State Training Inst ..


For example, this National Center could access an AID/Washington, D.C.
 

centrally-funded Water Management Synthesis Project which is designed
 

to help strengthen water management training programs world-wide.
 

This Project has developed non-country specific training materials,
 
technical manuals, procedural manuals, teaching aid. (films, videos,
 

in this new filed of Water Management.'FAO,
slide sets, etc.) for use 

IRRI, and other donor organizations also provide some assistance in
 

this specialization that can be funneled through the National Center.
 

III. S]pecial Studies
 
A National Center could also conduct special studies of the type not
 

to be undertaken by State institutes but which would support and help
 

to improve their training efforts. These could include: monitoring
 

and evaluating of projects, using interdisciplinary teams which serve
 

a dual purpose. One is to improve projects and another is to provide
 

useful data for training. The Center could focus on special studies
 

to improve CAD's performance and CAD management. Also this Center
 

could evaluate state-level training programs, provide teams to do
 

project appraisals, study ways to improve irrigation information
 

systems,and provide information on water law, water user associations,
 

and other sujects which provide data for policy analysis and program
 

action decisiona.
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IV. Technology Transfer
 

World -wide, the technologies are known for more effective irri­
gation development and water use but there is no systematic
 
vehicle., either within countries or world-wide, to transfer
 
this technology. Within India, each project and each State pro­
gram operates almost as a case separate from other'projects and
 
State programs. There are therefore likely many technologies
 
and procedures within this vast nation which need to be known,
 
tested and adopted elsewhere. Even in neighboring countries,
 
there are technologies which may be useful to India. There are
 
organizations such as AID and FAO which have plans to build an
 
international information network and to evolve more efficient
 
means to transfer technologies. A National Center needs to be
 
linked to all these related efforts and also to play a major role
 
in promoting national and regional workshops, study/observation
 
tours, development and dissemination of technical and procedural
 
manuals, planning guides, and publication of relevant reports, news
 
letters and the like.
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Annex - 3 
OF THE IRRIGATIQN WATER MAGEMENTCONCEPTUALIZATION 

TRAINING NEEDS AND ITS DELIVERY SYSTEM FOR INDIA
 

Background
 
in recent years, there has been a growing awareness 

among Indian
 

administrators, professional agency personnel 
and farmers that in
 

order to make significant progress in efforts 
to increase agricul­

tural output, ways must be found to increase the 
efficiency and
 

Hereto­
productivity of irrigation water at the on-farm 

level. 


fore,:professional personnel primarily employed 
in the Irrigation
 

Ministry and respective state level Irrigation 
Departments, who
 

are trained primarily in civil engineering, have only been con­

cern d with the water delivery system 
above the canal outlets.
 

DeliVery of water at the water-course level and 
its eventual use
 

in farmers'fLelds have been considered the farmers' 
responsibil-


These end users have traditionally been given 
technical as­

ity. 

sistance from the Ministry of Agriculture and 

the respective state
 

level Agr: zulture Departments, supported through 
research at land­

grant typc agricultural universities and Institutes and by cadres
 

of Extension personnel. At the farmer's level of ct itact, however,
 

such Extension assistance has been almost totIly 
oi. a single-item
 

basis, e.g. plant protection, improved seed v. 
leties, fertilizer,
 

etc. but there is presently no overall Extension.covionent packaged
 

as on-farm water management advice.
 

Given the above listed separate lines of agency responsibility and
 

the type of training of the respective professional 
staffs involved,
 

it should be readily apparent that appropriate technology 
and better
 

methods of on-farm water use are not effectively 
reaching the Indian
 

Within this context of present
farmer irrigators at the present time. 


reality, Indian government administrators and concerned 
personnel from
 

the major international donor agencies have now 
reached agreement in
 

principle that an intensive training effort to upgrade 
the professional
 

skills of personnel in Irrigation and Agriculture 
Departments in the
 

now of the highest order of
 area of irrigation water management is 

urgency of this effort was recently highlighted 

in
 
priority. The 

the new.20 Point Program for the current 5 Year 

Plan reiterated by
 

the Prime Minister (January 1982) in which improving India's irriga­

tion efficiency was given priority number one.
 

Although some mechanisms for training a cadre of 
skilled personnel
 

in the area of on-farm water management are already underway, e.g. 

World Bank supported state-level training centers at 
Aurangabad
 

(WALMI) and at Anand, it is deemed necessary to view the training
 

needs in total perspective. Such a perspective must necessarily
 

range upward from engineering technicians and Extension workers 
in
 

direct contact with farmers, to CADA and major irrigation project
 

administrators, and finally up to national level personnel in the
 

Ministries of Irrigation ail Agriculture. In toking such an over­

view, there are key questions to ntiawer, as followa:
 

1) Who nhall be trained?
 
2) In what numbers?
 
3) In what kind of akills? 
4) Who can best do the training?
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These questions are addressed briefly in turn.
 

Who Shall be Trained?
 
At the outset, it would be desirable to consider the proposition that
 
all government agency personnel in the chain of command who have a
 
direct role in the irrigation water delivery system--from the water­
sheds above the major dams, down through the canal system, into the
 
water courses and eventually ending in individual farmers' fields,

must have the kind of professional skills appropriate to whatever
 
level of responsibility each of them has in the system. 
A corollary

to this basic proposition is that, regardless of the kind of specific

skills each professional needs to engage effectively in his primary
activity, each of them should also have an overall understanding of
 
the total irrigation system, not just detailed knowledge of that com­
ponent of the system with which he is presently directly concerned.
 
Up to now, little understanding of the system component below the canal
outlets is apparent among either Irrigation Engineers or Agricultural
 
Extension specialists.
 

The short-run training needs focus directly on 
the total group of
 
professional personnel already on the job--an in-service training

effort which, as will be shown below, is of a major order of magnitude.
For the longer term, it must be recognized, however, that an interdis­
ciplinary focus on irrigation system management must be included in 
the university curricula of the engineering and agricultural univer­
sities whose graduates form the manpower pool from which government

agencies concerned with irrigation systems will be recruiting their
 
personnel replacements. Smaller numbers of the latter group of trained
 
personnel will be needed on an annual basis. 
 But, it must be recog­
nized at the outset that considerable lead time is necessarily involved
 
in developing this part of the training system because of the slow 
rate 
at which curriculum changes can be incorporated into the on-going 
university delivery systems. 

The final point to make in regard to "who shall be trained" is that

ultimately, it is the farmers who need these kinds of water manage­
ment skills and unverstanding. All of the profesional manpower re­
quirements for agency personnel referenced above are dwarfed by the
 
magnitude of the number of farmers involved in irrigating fields.

Unless the agency personnel receive the appropriate training first,
there is not 
likely to be much adoption of improved irrigation water
 
management technology and skills at the farmer level. Nor will they
undertake the risks involved in adding enough other high 
.ost modern
 
inputs until reliable water deliveries are insured.
 

In What Numbers?
 
Estimates of the numb.,r of professionals in need of appropriate irri­
gation management training here ranged from 30,000 to 50,000, (not
including personnel at tie irrigation techlnician and ngriculturnl
diploma holder levv Is) but in our view, there is serious questLion as 
to their relirbility. Ultimately, the nmgnitude of the trnining needs 
should be based on estimates obtained from agenoy administrators at 
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the va4ous levels involved inthe system. Therefore, the WMT team
 

has designed a questionnaire to be coordinated through CWC so that
 

such data can be available for use by the appraisal team when it
 

arrives in Delhi.
 

For the purpose of this effort at overall conceptualization, however,
 

estimates to the year 1985 prepared by M. N. ynkatesan and presented
 
His approach in devel­in a recent professional paper will suffice. ­

oping these estimates assumed that the smallest units to be managed
 
There are presently 60
ind. endently would average 5 million ha. 


million total ha under irrigation and another 15 million are scheduled
 

fordevelopment during the current 5-Year Plan. V In total then,
 

there would be 15 such units of 5 million ha each by 1985. In­

cluding both technicians and professional level managers, a total
 

manpower requirement of 171,794 was estimated per unit. Of this
 
total, however, only 8,933 would be assistanit manager level and above. 2/
 
To this direct manpower requirement, he added 250 persons for monitor­

ing and 25 for auditing, or a total of 9,208 per unit. / Then, since
 

there are 15 such units to staff, the total estimated professional
 

manpower requirements at the assistant manager level and above is
 

138,120 to 1985.
 

It is worthy cf note that this total estimate is tw to three times
 

as large as estimates made previously by Indian adm-..istrators and
 

donor agency personnel. This wide variation it.'avp 4lable estimates
 

points to the critical need for getting more acut, e estimates, pre­

ferably from the various administrative levels involved, per steps
 

taken to have the CWC coordinate this data col.ection effort. At this
 

point in time, it is impossible to tell at wha: level the final esti­

mates will fall so suffice it now to merely say that extremely large
 

numbers of professional personnel will be in need of training, over
 

and above the even larger training needs for diploma holder support
 

personnel.
 

In What Kind of Skills?
 
The )asic approach to training agency personnel ir iater ranagement for
 

irrigation begins with a diagnostic analysis of water use problems in
 

the farmers' fields, carried out by an interdisciplinary teair' The
 

mechanics of this approach are explained in a paper detailir the
 

Pakistan experience of the CSU On-Farm Water Management Pro' ct during
 

the 1970's which our WT feels is extremely relevanL to the 'ndia
 

M_
H. N. Venkatesan, "Manpower Requirements for I ficient Water
 

Management", Paper presented at the Afro-Asian Conference,
 
I.C.ID., Nigeria, 1981.
 

2/ Ibid. p.2
 
3_/ Ibid. p.15

_/Ibid. p.17
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situation as well. 1/ The three basic kinds of subject matter in­
volved are engineering, agricultural scinces, and a third arna of
 
expertise broadly labeled "management". At the lowest level of
 
involvement by professional agency staff, the training inputs are
 
covered via participation of the following team members, identified
 
by discipline: engineering, agronomy, economics and sociology (or
 
Extension).
 

As the training needs are defined for involved professional personnel
 
at higher levels in the system, however, the element of management
 
skills shifts from the narrower focus of farm management as a basic
 
element of the agricultural economics and sociology disciplines to
 
that of program and personnel management in the vein of the kind of
 
training provided in Harvard and elsewhere in MBA programs; there­
fore, a skill input of this type, more likely to be found in such
 
places as the Inidan Management Institutes, becomes a necessary
 
ingredient. Finally, as one visualizes the kinds and mix of skills
 
needed as we move up through the administrative hiecarchy, one finds
 
less and less a need for detailed skills in engineering (which the
 
personnel involved there already have in any case) and in the agri­
cultural sciences but with increasing proportions of basic manage­
ment skills. For personnel at all levels, the need remains for
 
an understanding of the total irrigation delivery system, beginning
 
at the farmer's field and moving upward to include the canal delivery
 
system and the total watershed above the storage reservoirs.
 

It should be apparent from tihe above discussion that the curriculum 
mix for the clientele groups at different administrative levels will 
necessarily have to change as we move upward through the system,
 
and with smaller and smaller groups involved at each successive
 
level. This kind of mix change can be schematically shown as follows:
 

Type of Curriculum Inputs
 
Engineering Agricultural Managvrial
 

N Stiona Skills
Sciefices * 

Level 
Less Less More 

Sub-Regional Level More More Luss 

* Cncludes agricultural economict; 

based farm nanagement type itiput:. 
Number of Personnel to Train 

I/ Max. K. Lowdermilk, Wayne Clyma and Alan C. Early, "Physical and 
Socio-Economic Dynamis of Irrigation in Pakistan", Proceedings: Specialty 
Conference on Legal, Institution and Social Aspects of Irrigation ani 
Drainage and Wate- " iources Planning and Ma, ,ement, ASCV. Blacksbilrg, 
Virginia, July 26. 1979. pp. 827-843. 
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Who Can Best Do the Training?
 
There Jispresently no consideration being given to the diploma level
 

technician water management training needs at any of the state WAIMI
 

type training centers now underway. Yet, since it is these engineering
 

aides a~d field level Extension workers who have the most direct con­

tact with the farmers, this component ofatotal training needs program
 

is extremely crit!.cal. Given the large numbers involved, it does not
 

appear likely that the state level training centers could accommodate
 

them, yen if physical facilities could be adequately expanded. It
 

therefl're appears that the continuing education and Extension type
 

short lourses presently offered in other subjects at some of the
 

agricultural universities could be utilized to meet this need. It
 

must b recognized, however, that given the present departmentalized
 
and sp cialized nature of such university programs,a concentrated pro­
gram of training these trainers from among existing faculty would
 

have to precede any major efforts of the universities to pick up this
 

large raining component. This component will involve some training abroad.
 

As presently structured, the state level training centers are best
 

equippd to handle the regional level training needs, such as the
 
junioj engineers of the Irrigation Departments and the Extension
 
contact agents of the Agriculture Departments. While the centers
 
at Aurangabad and Anand have organized so as to have interdiscip­
linary faculty inputs, the older training center near Lucknow is
 

still heavily focused on programs that utilize its existing exper­
tise in soil conservation. All of the existing and proposed centers
 

will require a heavier curriculum input of field demonstration and
 

problem solving which in turn will necessitate a linkage with pilot field
 
areas for conducting special studies. The degree to which the
 
training centers can be linked with agricultural universities in
 

their immediate vicinity will likely depend on whether the center
 
directors report through either the Irrigation or Agriculture
 
Departments. Since the curriculum at the state level centers will
 
have a heavy agricultural economics input, there is no apparent
 
need for an additional direct input of the "managerial skills"
 
component that is envisioned to be increasingly critical in training
 
programs for personnel at higher levels in the administrative chain.
 

The so-called state level top administrators are identified in the 

above diagram as the point at which the managerial skills input be­
comes critical, although in practice, key regional level administra­
tors, such as project managers and CAD directors, should also have 
this kind of training. And, it goes without saying that the key 
administrators at the national level in both the Irrigation and 

Agriculture Ministries should be included. In this level, it will 
be particularly critical for the administrators who came up through 
the technical route, such as in CWC, but will also be useful for 

Indian Administrative Service personnel who have heretofore had no 
specialized training for administering Irrigation water management 
programs. Ideally, such training via , minars, workshops and short­

to-medium term study programs should be offered through one or more 
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of the Indian Institutes of Management who have deomonstrated expertise

in this area of endeavor. The IMA at Ahmedabad, through its Center
 
for Management in Agriculture is best equipped to take on this re­
sponsibility, and since there will be n relatively snaller number.of
 
trainees involved, it could probably :i.,iidle the total workload. In 
additiu, it could provide a useful function as an input for "training
the trainers", both for the state level traini-ig inscitutes and the 
watiji management wing of the proposed national staff training college 
in uWC.
 

Under present plans, the water management unit of tit. CWC national 
staff training college sits at the top of the apex. As we view its 
most useful functions, however, they fall more in the coordination 
and support role for state level training centers than in major
direct involvement in training efforts, per so. Since it would not 
be tied to a representetive field study or pilot program area, and 
since the IMA at Ahinedabad has greater demonstrated expertise in 
imparting managerial skills, it is difficult to see a direct training
role in either of these two areas for (CC's institute. We do see,
however, a role of providing selected short courses In specialized
subjects, and worksh,,ps and seminars for CC. 

Implications for All)',; Water H.mav.t- t and Traininse lProjeCt 
It was not our intont in providing Ht forego ing ri:rtt-rIal that It 
would enable All) to move directly into the design of an id.al water 
management training program for India. There ar, s ir ly too mny
option-i to cons ithr, ranyitng from concr1n rathi g ILt. .i;upl)ppt only 
at the CWC level, to a broad range of progran support at all levels 
in the system. The itnLt was rather to provide ani ovtrall conceptual­
ization of the problcm, identification of V.ey qti.:itionts E() answer, 
and a raising of awarene.ss to the political framework in which a 
water management training program in India will necesarily evolve. 

K. C. Uoobo 
AL Toan 

http:awarene.ss
http:number.of
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Annex . 4 Known Technologies and Procedures Within and Outside 
India with Transfer Potential 

Introduction 
A recently printed volume, entitled " Design and Operation of Farm 
Irrigation Systems", Edited by M. E. Jensen, American Society of
 
Agricultural Engineers, Monograph Number 3, in a series published
 
by ASAE, 2950 Nibs Road, P. 0. Box 410, St. Joseph, MI, 49085,
 
December, 1980, provides a convenient point of departure tor the
 
summary presented in this Annex, even though its thrust is for
 
U. SL Irrig~ted Agriculture.
 

Irrigation technology has advanced significantly during the past
 
two decades but most existing projects and on-farm systems have
 
not imprc-ed proportionally since their original inception. Scienti­
fically, a seem to kno. what to do, but despite many decades of
 
irrigation research, the most pressing need for imp oving the over­
all effectiveness of irrigation is still on-f.'rm wa.er management.
 
Of course, on-farm water management cannot bt ivorced from the com­
plete irrigation system, nor should it be, since the water delivery
 
policies of the irrigation departments bear heavily on the effective
 
and economical use of water, labor, energy, and capital investment
 
on the farm. It even limits the :rops tnat can be considered.
 

Irrigation Dellvery Scheduling Policies
 
Ideally, the farm-water delivery policy must be compatible with the
 
distribution system on the farm. In India, this has generally re­
quired adaptation of the on-farm systems to what is, in effect, an
 
existing system (whether it is built yet or not) because the "exist­
ing!' system is construction-incentive oriented with plaudits measured
 
in length of c&nal completed. Some day soon, as water resources
 
reach their practical limits, the eriphasis must turn to production
 
per unit of water. At that time, much interest will probably be
 
generated on ideal matching of dzlivery minors and majors to on-farm
 
distributiur requirements.
 

At tha time the rigid schedules that deliver water in fixed volumes
 
at fixed intervals with little regard to weather or crops will be 
upgradcd to more flexible schedules, even the modified-demand sys­
tems, considered the practical ideal in more developed countries. 
However, to Zunction, the modified-demand systems require wide­
spread and thorough on-farm water management knowledge by the 
farm owners-operators in the system. Even then, the canal opera­
tors must be ready to make best-choice decisions on how to "break­
cadence" of demand requests that will naturally accumulate a few 
days after a rainstorm. These types of decisions, incorporating 
canal capacities, cropping patterns, probability analyses, and 
weather sequences, are well suited to modern computer modeling 
and will be a management tool for the canal system operations and 
maintenance staffs. 
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Meanwhile, in India, the rigid rotation system (warabunde) apraars
 
to be the first step toward more effective on-farm water management.
 
The reasons for this conclusion are not really complex. They stem 
from an unanticipated evolution of the irrigation construction pro­
cedure. Initially the water supplies were captured (dams), then 
canal mains were started and distributary canals added, etc. Mean­
while, the dams were filling and the water supply was over-abundant 
for the small area then serviced. These upper-end farmers were thus 
allowed, even encouraged, to take the water at extremely inefficient 
quantities - the lakes must be emptied. Thus. low efficiency was 
learned and irrigation methods established tat now border on de­
pendency. These early users appear to have established an unintended 
"water-right", as first beneficial users, that has continued even 
though the remaining canals have since been constructed. These re­
maining canals seldom have the anticipated design flow in them.
 
This is a psychological problem entwined in economics, sociology,
 
and education. The rotation system may have to be announced and
 
imposed, but simultaneously, these upper-end farmers must be con­

vinced and shown by demonstration, that their previous water-wasting
 
practices were actually leaching expensive fertilizers, cauaing
 
drainage problems, and in general, depressing their yields. 

Level Basin Irrigation
 
Much of India appears to have enough natural rainfall and deliver­
able irrigation water to mature one, and in most cases, two cycles
 
of some economically viable crop per year. Technologies that can
 
enhance the irrigation components are those that hold naturnl rain­
fall on the fields. Systems that are in use and are visualized to
 
expand, are precision-leveled batins; and level contour furrows.
 
Both allow maximum vertical infiltration and minimum runoff, but
 
also, if precision-leveled, drain well enough when weather extremes
 
produce very large rainfalls.
 

Basic level-basin design criteria are listed in the aforementioned
 
reference. Basin size in t' function of infiltration rate and water
 
supply rate. For example, if the final intake rate of a wetted
 
field (infiltration in very rapid at first, then rlows to a nearly
 
constant rate after n short, but noil-ripeciftc titne) in at 0.1 inch
 
per hour, and the water supply in I cffi, ten it four-inch applica­
tion on one acre would take four hours , and the theoretical dif­
ference in infiltrated water from be.ginning vdge to banS n end would 
be the advance time difference. Thin advance tltne is a c¢nnplex 
function of infiltraition rate tind crop cover, but fi the worst cane, 
it In usually no more titan 307. more than the application time, or 
5 to 6 hours. and for ritivll banInis with relatively de.ep applica­
tions, It will be iftach lens than the applicntLion tl.ne. (! l Pap le 
consideration of tcitling effects would indicate that a four-inch 
application with fotur cfn on four ntr-n wtou ld mosit Iikely ennii­
paro with a One -|itch appliIcation with one- e fi oin -. ,e aere). Thus 
it can be Phown that tho worst catir situation of 0.1) Inch infl1­
tration differmice In4.0 inches toi an application efficincy 
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(uniformity measure) of about 87% and any real differences will be
 

caused by field-leveling problems. 

Advantages and limitations: High application efficiency can be ob­

tained with little labor. Basin irrigation can be used efficiently
 

by inexperienced irrigators who need to be able to tell time inter­

vals,read a number scale on a flow measuring device, and calculate
 
If water delivery is uniform
or table-look-up a time-on interval. 

fromldelivery to delivery, this reduces to determining the time inter­

val rom basin to basin. Basins are usually precision-leveled with 
large aslaser-controlled equipment, and the leveled basins may be as 


40 acres, with no specific limit on how small they can be. Indian
 

applications would tend to small sizes. Laser-controlled equipment
 

has expan,'ad ia use to Africa and Spain and could possibly be em­

ployed as iroject-owned equipment in India. The possibility of
 

using it with compact earth-moving equipment makes - attractive
 
.tal invest­for small, sub-acre sized plots despite its high-ca 


ment of about $15,000 per system, plus the tr tor and scraper
 

equipment. Other methods are also av'ilable tor small plots-­

water leveling, standard surveying processes, etc., and are suited
 

to labor-intensive situations.
 

Many different kinds of crops can be grown in sequence without major
 

changes in design layout or operating procedures. There is no
 

runoff, there is little deep percolation, if no excess water is
 

applied, and ma.imum use of rainfall is possible. Leaching, when re­

quired, is easy and can be done without changing either the layout
 

or operation method. 

Accurate land leveling is essential to within about + 1.0 inch.
 

This does not refer to tillage marks but to general, large islands
 

that would be 1 inch above or el w the rest of the field.
or ponds 
Adequate basin ridge height and integrity may be difficult to main­

tain in 3andy soils, or crack-prone soils, or where extensive rodent
 

or crayfish activity is present. If the system is poorly managed
 

(over-irrigated), prolonged ponding and crop scalding can occur.
 

In hot weather, total inundation times should be limited to 8 to
 

12 hours in fields that have a history of fungus infestations
 
Uniform soils are also a basic requirement.
(Pythiu). 


Design efficiencies should not be less than 80%. Efficiencies in
 

excess of 90. are oft-n practical. This may be compared to Gloping 

furrow irrigation, where frequently half or two-thirds of the water
 

applied exits as surface runoff, making the field efficiency very
 

low; or to sprinkler efficiencies, which are normally quoted at
 

to 807. application efficiency under good conditions. Of course, 

sprinklers can be iffectively applied where sand a,.d clays appear 

in the same fields, or where the field slopes cannot be readily 

altered duo to underlying rock formations, etc. 

70 
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Flow Metering
 
One other requirement for level basins is that of measuring the
 
applied volume. The new styles of flumes available are simple to
 
install, flexible in design and rugged enough to require minimum
 
maiutenance. Like any flow meter, they should be installed by ex­
perienced technicians or engineers, or at least constructed under
 
close supervision of an experienced person. They were especially

designed for third world use, but are finding their primary ap­
plications in the United States. Installations in Sri Lanka, Spain,

Mexico, Australia, Canada, New Zealand, and India have been reported.

They would seem well-suited to Indian conditions for retrofitting
 
main canals, minors, and farm outlets.
 

Trickle Irrigation
 
Drip or trickle irrigation is the newest of all commercial methods
 
of water application. It is described as the froquent, slow appli­
cation of water to soils through mechanical means or devices called
 
emitters or applicators, located at selected points along a water
 
delivery tube or lines. These lines may be placed on the ground

(usual) or buried. The emitted water moves in the soil system

mainly be the process of unsaturated flow.
 

Advantages: Initially, many claims for trickle irrigation compared to
 
conventional methods were made. 
 Several of the current] recognized
 
advantages are:
 

a) 	Application of water at slow rates arouLnd 
trees improves
 
water penetration in some problem soils
 

b) 	if small areas around trees are wetted, general soil sur­
face evaporation is reduced and the extra-dry soil between 
trees could then absorb more rainfall 

c) 	 Further savings of water result for young trees if the wetted 
area in appropriately reduced 

d) 	 Weed growth Is reduced because of the limited soil surface 
that is wetted 

a) 	Limited t;oil wetting aids In scheduling cultural operations
 
and 	 in utilizing labor 

f) 	Fertilizeru can be !nJected with the water supply 

g) 	 Considerable evidence supported the concept Lhat water

availability to plants enhanced plant growth and yield
 

h) 	Frequent or daily applicutionn of water kept the salts In 
the soil water more dilute and lenched to the outer limits
 
of the wetting pattern, making the uuo of saline water
 
practical.
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Drip or ttickle irrigation is not suited to every agricultural crop,
 

specifi ites or objectives. It is used for a variety of crops,
 
climateb,, and soils such as almonds, grapes, citrus fruit, stone
 
fruit, avocados, walnuts, pistachios, olives, pecans, apples, pears,
 
figs, vegetable crops, nursery plants, berries, tropical fruit,
 
sugar cane, and others.
 

Disadvantages: Several problems are associated with trickle irriga­
tionJ The causes of clogging are attributed to physical, chemical and
 

biological factors. Clogging greatly reduces emitter uniformity and
 
crop damage frequently occurs before it is detected. (New infrared
 
senjing equipment reduces this risk of damage by permitting early
 
det ction). Improved filtration and chemical treatment of the water
 

(ac d and chlorine are used) can reduce clogging problems. Rodents
 
and other animals frequently damage the tubing. For crops of high
 
density, the pipe quantities may be uneconomical. Excess salts ac­
cumulate at the soil surface and toward the fringes of the wetted
 
area. Rain may leach harmful amounts of these salts into the root
 
zone. Drip irrigation thus should continue even during rain.
 

High level technology and hardware support are nectssary to success­
fully use trickle systems. This technology and support has tradi­
tionally been supplied by the equipment manufacturers. Since there
 
is a product to sell, it has had more commercial effort and backing
 
than the contractor-construction operations cotmion to surface sys­
tems. The success of individual schemes have large / been due to
 
the success of the grower-supplier relationship and tiow adept both
 
are in developing successful management schemeb. ta'lored to the
 
particular case.
 

In most third world applications (North Yemen), entire plantation
 
style operations have been attempted, the equioment and technology
 
imported and varied success experienced.
 

It is doubtful if India should venture into this method at this time.
 
If economic analysis should sh w a strong possible market for crops
 
such as strawberries, the use of drip irrigation with its potential
 
for extremely high yields on small areas should th ibe considered. 
However, even two hectares of dcip irrigated str.aoerries can be 
a maintenance, management, labor, and marketing nightmare.
 

Sprinklers
 
In rolling lands, and where infiltration ratte are ro spatit .ly
 
varied that surface irrigation is highly inefficient, sprin.ler
 
systems are commonly recommended. Besides a cleat "iater supply,
 
pump pressure and trained maintenance personnel are usually
 
needed. Fixed, or permanently-placedsprinklers, common to house­
hold yards and some stateside gardens and parks, usually produce
 
low distribution efficiencies. Movable sprinklere are slightly
 
better, depending on how they are handled. The Center-Pivot and
 
Lateral-Move systems provide the most uniform fic I distributions 
among the various sprinkler methods because the oveinkler "cones" 
that form with fixed sy tems become sprinkler "ridges" when they 

move, and this improves iniformity. 
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These mechanically-moved sprinklers, however, are best suited for field
 
sizes on the order of 40 acres to 160 acres, although larger and smaller
 
sizes of fields are in service. The Center-Pivot system, unlike the
 
linear mover, irrigates the inscribed circle on the square-shaped
 
fields, resulting in unirrigated corner areas. Expensive mechanical
 
solutions are sold to reduce this unirrigated area. Where land is more
 
plentiful than water, the corners are ignored.
 

The major advantage of such systems is the "built-in" water manage­
ment. The sprinklers are normally designed for a particular crop­
ping system, soil and climate. The owner-operator is handed a
 
"turn-key" system wiLh few management options besides "on" and
 
"off". The training requirements of this may reduce to one plant­
'aterspecialist for thousands of acres, but the mechanical aud
 
maintenance training, and the hardware support, including wells, or
 
surface-water treatment facilities and power plants, may be formid­
able in an otherwise non-mechanized environment. One unofficial re­
port from Lybia in the late 1970's stated that in one new remote
 
area, 500 miles from a supply port city, 104 center-pivot systems
 
were installed, but only 7 were able to operate at the time of the
 
observation. (Dr. Grant Richardson, Arizona State Univer.-.ty, De­
?artment of Agriculture). Thus, hardware support problems in re­
uote areas can be severe.
 

The small holdings in India mitigate against using the center-pivot
 
systems by private sector farmers. However, it could be visualized
 
that with some property realignments, a centrally-located well and
 
an area where water is covering 75% or less of the land anyway, a
 
large center-pivot might be operated by an irrigation deportment or
 
local cooperative which would make the "on-off" decisions and em­
ploy the technician; for muaintenance. The complex problems of site 
selection for such operations are much more acute for previously 
farmed areas than on raw, unsettled lands, which may extremely 
limit opportunities for applications i- India. 

Fixed, or solid-set systems, even with the usual low efficiencies, 
may be a technology that can be appied in special situatioos. 
Rocky sloping fields are prime candidatei. Again proper sprinkler 
type and spacing can improve performance, and essentially provide 
water management down to the "on-off' peration, once installed. 
As in all, hardware intensive -.t ems, vandalism, and animal dam­
age mujt be considered.
 

Thermal - Infrared 
II masses and biologicnl oysr-n at temperature above absolute zero
 

emit radiation in the Thermal 'afrared portion of the electro-rmig­
netic spectrum for whic, instruments are now commercially avail­
able to detect remotely. The common configuration is that of a
 
"space-age" gun that has a detection angle of only a few degrees. 
(Visualize the conical angle of the full moon which is one-half 
degree). 

http:Univer.-.ty
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This instrument used in conjuction with the conventional soil auger
 

would extend the effective working range of trained water management
 
specialists. With it,he could quickly assess the problems of water
 
distribution within fields, since the dry, hot areas show up very
 
early, days before ordinary visual signs are present. The present
 
ability of the irrigation system to respondto this new capability is
 

limited unless tube wells are present. In the case of a well, it
 
can quickly outline the portion of the field needing direct attention
 
and avoid overwatering again the original overwatered areas.
 

This Itechnology is supportable in remote areas since no field re­
pair is possible on the rugged, solid-state devices anyway. They
 
should be provided in quantity to irrigation evaluation study
 
groups who would use thcm initially to assess system effectiveness
 
and field pplication efficiencies. This can be done by quickly
 
scanning t field as it begins to dry out after an irrigation or
 
rainstorm, and following the drying pattern for a f r days. This 
should basically point out the water distribution pr tern on that
 
field for the previous irrigation, or irrigat' is. 

Computer-Scheduling Techniques and Models 
The next decade may see the computer technology that is presently in 
place in some U. S. Irrigation Districts, transferred to Indian con­
ditions. A typical example is the 100,000 ha Salt River Project that 
operates a modified-demand scheduling system whereby the farmer calls 
in his requested flow size and requested duration with the expecta­
tion of getting notified response as early as 24 hours later but not 
more than 48 hours later. To accumulate these orders, place them in 
a computer, and work out the flow hydraulics for timed delivery, re­
quires four technicians for part of each day. For Indian conditions, 
the number of such orders for the many small farms will be nearly 
overwhelming and .so would require a sophisticated telephone system. 
This may, however, be brought into manageable proportions with a 
leader that places the local group order and receives the confirma­
tion. 

It should be pointed out that such rater or volume deliveries re­
quire canal flow metering and monitoring. In existing operating 
systems, minor adjustments in flow quantities to offset known seep­
age losses are "cranked" into the hydraulics of the system.
 

Seepage Control
 
The physical layout of moot irrigation systems is such that water
 
captured in a lake or dam must be delivered to the field to be
 
used. Losses from the delivery canals and fromx the fields is in­
frequently recovered by that irrigation syntem although it may serve 
as a supply to the next downstreaim system, or escapes to the ocean. 
These losuct; then, reduce the aren thatcan te serviced, or reduce 
the quality of service to the area. A sometimes more Important 
problem is that caused by the lout water itself. It can appear as 
stream flow (probably the least damaging), or cause high water tables 
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and swampy, saline conditions (usually the most damaging).
 

While the problems of seepage are site-specific, most can be anti­
cipated. For example, when the dam to field efficiency is less than
 
50., the huge quantities of non-consumptive use flow can be ex­
pected to raise water tables to the swamp-producing levels. When
 
these losses are less than say 20%, natural internal drainage can often
 
suffice. Canal lining has been long recommended for seepage control.
 
Evaluation of its relative effectiveness has L'-en somewhat spotty,
 
with the general conclusion that any lining h.tlps considerably, but
 
.collecting accurate verification data on seepage after lining in­
stallation is somewhat difficult because of the small differences
 
between usually large flow values.
 

Lining of canals in India will probably proceed much as it has in 
the U. S. which has been described cynically as "--decided to line
 
the canal, so then proceeded to collect data to prove that it
 
leaked--", meaning that while the project may indeed be technically
 
necessary or desirable, it is seldom technically inspired.
 

In non-freezing climaten, such as India, many lining techniques
 
are available. Even brick or block linings, not feasible in the
 
U. S. because it is labor intensive, c(mpetes well in India with
 
concrete linings, particularly in cement-short areas. Pneumatically
 
applied mortar or sho.crete is sometimes used fir canal linings; re­
pairing old linings, cr connecting structures to linings. Since the
 
equipment ordinarily will not pass particles larger than 5 rim, shot­
crete requires more c(,ment in the mix than ordinary concrete. The 
resulting lining is wtually made thinner than concrete which pre­
cludes its wide use ii cold climates. It may, however, not be suited 
to applications it In iii in the near future because of the relatively 
remote locations of sconm irrigation systems. In these canes, definite 
third-world design strategies are probably in order. This means that 
canals and structurvn are over-designed to a guaranLeed failsafe level 
because remedial stepn nd maintenance is highly unlikely. This be­
comes both nn economic atid an institutional consideration. India han 
the technical expertise, that unler the right conditions, will be 
applied to maintenance and design-correction operations. 

The technical aspect.! ot a large canal operation and maintenance are 
already botter .nder.itood by a rauch highrr percentage of the people 
involved than by those Involved in the un-farm operation . The largest 
volume of canal oanem are reported to actually be from the large 
number of small on-larm canals. 

Our own observat ionn of several canali that wvr connsidered an "on­
farm" or "beyond! thet nutlet" indicated that ti the observed canes, 
about 507. of that livcrted reached the intendehd plt. Thie other 
507 would probal-lv r.appear as a draainge problem. 

Where high water tabls have prenently developed, an: irrigation And 
drainage opportunity may exist. In many partnof the world, where 
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the water table supply is not too saline, it has been tapped by wells
 

and used to irrigate off-season crops, or to supplement an unreliable
 

Where pump power can be supported, this drain­surface water source. 

age scheme solves two problems, and may produce the temporary 

crop
 

production that will then finance permanent efficient surface 
ir­

rigation techniques that will greatly reduce future drainage 
problems.
 

J. A. Roploglo 

UN ' Team 
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SUMMARY OF LECTURE-SEMINARSAnnex 5 

gresentod before the Central Water Comission on February 9. 1982
 
' 
 and 

Beforn the Professional Development Workshop on "Diagnostic Analysis
 

of Irrigation Systems" at Gambhiri Irrigation Project, Chittorgarh,
 
Rajasthan, February 19, 1982
 

Originaly contacted by the World Bank concerning his availability for
 

a seminar on Flow-Measuring Flumes, Dr. Replogle subsequently addressed
 

an assemblage of Engineers from various projects throughout India and
 

from the World Bank, using a lecture room at the Central Water Con­

mission4 The substance of the presentation which consisted of 50 

photographic slides was as described below. 

A style of trapezoidal, broad-crested weir, particularly suited for 

slipforled canals can inexpensively and accurately measure irrigation 

flows. IThe weirs are really long-throated flumes with the throat con­
racttd from the bottom only. They differ from the classical, his­

torica, broad-crested weirs in that they have a sloping approach
 

ramp, instead of a blunt vertical wall, and the cross-sectional
 
shape may be nny desired form, usually trapezoidal or rectangular, 

as opposed to rectangular, only in most of the historical cases (2). 

These flumes are called long-throated because the contraction
 

length is about twice the maximum flow depth, causing the flow 

lines to be nearly parallel as they pass through the flume throat. 
The cross-sectional shapes of the throat and the approach channel 
can be almost any regular geometric pattern--rectangular, triangu­
lar, trapezoidal, circular, parabolic, or complex. The approach
 

channel may be any of these shapes and the throat may be anya 
other. Of course, the throat must be of lesser flow area t n the
 

approach channel to effect the necessary hydraulic control and
 

cause "critical flow" on which all flume-theory and weir-theory
 

depend. Also, if the approach channel and the throat are of dif­

ferent shapes, a warped-surface transition will be necessary be­
tween the two. This transition in all cases should converge the 

flow lines no faster than about 18 degrees (about a 3:1 slops from
 
the centerline of flow) to avoid overly large shock waves in the 

throat. Bottom sill contractions can be somewhat steeper without
 
shock waves.
 

Constructed with thene rather liberal requirements. long-throated
 
flumes have been successfully computer-modeled to give reliable 
calibrations for all shapes to wLti'in + 2 percent for a high­
to-low-flow-range ratio varying rom about 35:1 for rectangular
 

shapes to about 350:1 for triangular shapes. Bloundary layer devel­
opment, caused by wall friction and velocity distributions in 
channel flows, are incorporated into the model to obtain the rela­

tively high accuracy as verified by numerous laboratory measure­

ments by Replogle and by limited check mwsuroments at tie U.S. Bureau 
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of Reclamation, Denver, Colorado, and the Salt River Project, 
Phoenix, Arizona.
 

Simplified field techniques have greatly decreased the skill require­
ments of field construction yet permit accurate determination of
 
individual discharge rating, restoring intended accuracy in spite
 
of most field construction anomalies (5, 12). 

An important aspect of flumes is the high submergence limits
 
(50-95%) that can be tolerated as compared with sharp-crested
 
weirs (0%).. (Submergence limit is defined as that depth of down­
stream water at which the real discharge deviates by 17. from that 
indicated from the observed discharge). This translates into the
 
minimum required drop in water surfAce for the measuring device in
 
the canal system (4, 11). 

The broad-crested weir styles, mentioned previously as being parti­
cularly suited to canal use, require the least absolute head loss
 
of all other flume shapes and are nearly ideal for retro-fitting
 
into old canal systems where increases in upstream water surfaces 
must be kept to a minumum. Representative minimum head losses are 
about 1 cm for the smallest flume in use (4.5 liters per second) 
and about 15 cm for the largest in service ( 85 cubic meters per
 
second).
 

The liberal construction tolerances place major emphasis on making 
the raised sill portion (throat). level, prescribed (or at-least
 
determining) the sill width, and on careful mounting and refer­
encing of the flume .guuge. Analysis shows that the error in dis­
charge is almost proportional to the error in sill width, but may 
be about twice the error that may exist in locating the ,,auge
 
acro (8). 

The high accuracy and 1,w coat of these styles of long-throated 
devices matke them highly desirable for meauring flows in slip­
formed canals. The hasic shape conforms to the canal which is used 
as part of the flume structure. Vie photographic reproduction of 
the attached figure sheet ahus a broad-created weir style of flume
 
satisfactorily operating at near the astimergence limit, with a head 
loss in the canal of less than 4 cm while measuring approximately 
400 litiFa per second. 'rite drawing on the attached shect shows de­
tails for installing this style. Calibration Tables are provided 
for a selection t' rre-covputed siresao that the casual, or non­
technical use , ,vei not learn the ctmjuter procedures. The Tables 
are not presented h,re, but may be found in the appended refer­
ences (10, 11, 1?).
 

The broad-crested veir styles are usually constructed without exit 
ramps in the small sizes where the sill iI 0.5 twtors, or less, high 
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and art usually made of solid concrete. In the very large sizes
 

where' h4 sill may exceed one meter, the sill may be of 
compacted
 

earth which is then covered by a canal-lining procedure. 
In this
 

case, aImild-sloping exit ramp of about 6:1 is recommended 
for
 

structu al reasons, construction ease, and high-head recovery, 
per­

than obtainable without the exit
 mitting'higher submergence ratios 


ramp (E:ample: 93. with ramp, 85. without ramp) (4).
 

with the aid of photographic slidds of
 The above points were made 

Also introduced were small
field installations and flume styles. 


furrow-measuring sizes made of sheet metal that are being 
used by U. S.
 

researchers at the U. S. Water Conservation Laboratory, 
the Snake
 

River Conservation Research Center, the U. S. Salinity 
Laboratory, the
 

Soil Conservation Service, and three Western universities (USU, WSU, 

and USCD). They are particularly adapted for quick installation and 

ease of reading, so that large numbers of furrow flows can be mon­

itoredifor better evaluation of field application efficiencies.
 

points and a discussion were presented to the study course
Simila 

group /at Chittorgarh under the lecturc title of "Fourth-Generation
 

The thrust of the presentation moved from the
 Flume /Developments". 

to 	the short-thcoated flumes,
Venturi flumes of the early 1900's, 


Parshall, Cutthroat, Short-throated Trapezoidal of Robinson (2),
 

the early long-throated styles that were partly mathematically
 
to the general solutions and com­modeled,Ackers and llarrison,(l) 


puter-rated styles of today (5,7,8,9,10,11,12) which 
were designated the
 

fourth generation flumes.
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Annex - 6 

A PROPOSAL FOR ESTABLISHING AN
 

INTERNATIONAL IRRIGATION WATER MANAGEMENT 
 INSTITUTE 

AT COLORADO STATE UNIVERSITY 

Backj!!round 

Colorado State University has been engaged in international 

developmo t programs and projects since the mid-1950 s. These 

efforts have ranged from inlttutiCnbuilding (As;an Ir.,titute of Tech­

nology in Thailand and the Peshawar University effo't in Pakistan), 

to irrigation watcr management projects (Pakistan, Egypt), agricul­

tural sector analysis and planning (Le sotho) agricultural credit (domi­

nican Republic, londuras), e'stablislm ent of a veternary program (Kenya). 

farming systems ('The-Gambia) and many other sniraller and/or short-term 

technical assistaice efforts throughot Asia, the Middle11i st Africa and 

Latin America. Irrigation projects have- been one of CSU ',major inputs 

throughout itj long period of involvement in international tec('hnical atisitst­

ance programs. And, given the excce.dingly large projo('cte(d expansion of 

irrigation d(eve'lopiqntt via new p)roj(ct t'onstru'ction and u ,pgradingof exist­

ing projectij with funding an(1 t(chnical a.ni;intanm c from the Agency for Inter­

national Developm cnt (All)) and other donor agicl(i,. it is- lik,,ly ihat CSU 

can continue to assist in uiuch programs for a long tiinv into th. suturv. CSU 

participation will not be ;tit(iinatic, itwivoV, '. lw,,(11t15 All) and other donor 

agenciets will nveesarily ha;v,- to be a1ir'1 d of long. trin111 contimn ity 



for the technical expertise from the university community that they 

commitment to this program area that will be convincing to both the 

Iind of faculty that will be Involved and to the donor agency personnel 

responsible for obtaining U, S. university involvement. 

Over the years, CSU has utilized many different kinds of contract-

Ing mechanisms for delivering its technical expertise to AID. including 

institutional and personal service contracts with AID In Washington and 

with individual country missions, cooperative agreements with AID/ 

Washington, PASA type arrangements through the U.S. Department of 

Agriculture, host country contracts, and lead university contracts with the 

Consortium for International Development (CID). All of these prior efforts 

have one thing incommon--they wore on a project by project basis and as
 

a result academic departments and colleges at CSU view these efforts as 

temporary and unrelated so that they have refused to adequately staff such 

efforts on a long-tern basis with sufficient numbers of tenure-track facuilty. i.4
 
Specifically, CSU administrators still view Involvement In Internatio+;L., 

development programs as a temporary measure, even though we have now 

been In the business for over a of a ,uartr-entur-. Given the magnitude 

of technical assistance that AID and other donor agencies expect to draw 

fron the university community in the water managemnt area alono (lot alone 

I+
... + + + + -. +-. 'K .*> 
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a large number of related programs), CSU simply must begin to make 

long-term commitments to this area of concern if it wishes to continue 

to be actively involved. 

AID is wi.ll aware of the dilemma that CSU and other agricultural 

universitieg have faced in the past because of the risk and uncertainty 

involved in staffing development projects on an ad hoc basis. Recently, 

AID has introduced a number of mechanisms desiL. ed to obtain university 

involvement in development efforts on a long erm basis with a minimum 

of risk and uncertainty, including but not necessarily limited to collabo­

rative agreements, technical service to missions (TSMs), dual career­

track faculty appointments and the new- Memorandum of Understanding 

(MOUs). In my opinion, the MOU mechanism offers CSU the best option 

for developing a long-term commitment in one of its greatest areas of 

recognized expertise - on-farm water management - that will in turn 

attract enough donor funding to sustain this effort and allow CSU to attract 

and retain the necessary number and type of faculty to service it. It is with­

in this context that this proposal for establishing an International Irrigation 

Water Management Institute at CSU is being put forward at this time. 

Rationale for Establishing the Institute 

CSU has recently been invited by AID and BIFAD to become one of the 

first three U.S. universities with which to enter into a Memorandum of 
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Understanding(MOU). Acceptance of the MOU by CSU in itself will 

demonstrate an institutional commitment heretofore absent because
 

of the cost '=shaiig for faculty positions r'quired in 
 this vehicle. 

But, in my opinion, this will not be sufficient, either from the view­

point of AID o" from that of a large nunber of interested CSU faculty. 

unless the MOU is focussed on a large functional area for which ther, 

is demonstrated de'mand within AID and unless there is established at 

the same time an administrative mechanism within which CSU can 

deliver its services. Therefore, I propose that CSU"s MOU be d(vo)t(d 

entirely to emerging a high level ()f visibilityand university comn lity)"0,nt 

to the important and growing area of irri ,ation water managen-len and 

the establishment f the IIWM Institute to administer it. 

As is well kn, wn within the donor community, CSU is already inv)lved 

in three separate projects in this area of specialization - 1) Egypt Water 

Use Project, 2) Vater Management Synthesis Project, and 3) Inter rnati('nal 

Water Policy andI I','icing Project and, of cotirse- these were pr(.(,.,.l,.e 

by the long-ternihighly successful Cn-Farm '"ater Managemnt , t 

in Pakistan. In addition, CSU (former and present) fac'ulty are inv(ld ill 

helping AID dv (lo) project papers for major new water nanag(T., '11 1r)­

jects in India, P-akistan and Sri Ianka. Th(, projects, del(! to cal.'Hl 
articulated host ct)intry needs and by d(elierate All) design, will b. ;in inter­
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disciplinary in nature that will require an integrated team effort approach. All 

three of the traditional university faculty responsibilities - teach­

irpg, research and Extension (service) will be involved with much 

n ore emphasis on the training and Extenstion aspects than has been 

the case in CSU projects heretofore. 

The faculty manpower requirements from specific disciplines 

are already well known. Although some inputs will be needed from a 

wide range of disciplines, (usually for short-term assignments) almost 

all of the long-term requirements will be for fac'lty and mature graduate 

students from the Departmrnts of Agricultu -1 Engineering, Civil Engin­

eering, Agronomy, Economics, and Sociol gy. And, given the on-farm 

nature of the special field studies and trairing support components, the 

CSU personnel to be involved must have expertise and a strotig commit­

ment to applied rather than basic research, non-degree rather than degree 

tr ining, and above all, an Extension orientati. that truly reaches down to 
~/ 

the farmer level. Due to the somewhat non-academic nal re of these man­

power requirements, and the uncertainty and ris" associ ted with staffing 

development projects in the past, department c,,airman and college deans 

are not likely to respond positively to the expanded faculty needs in these. 

areas under the present administrative arrangemeitu at CSU. As a result, 
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Individual project directors will continue to compete for the scarce 

faculty resources now available. And, AID is becoming Increasingly 

aware that, given their projected large and Increasing demands for 
such faculty inputs, CSU simply will not be able to deliver the nero­

suary Inputs on a sustainable long-term basis under the present ad hoc 

arrangements. Therefore, 

zational changes to respond 

now is the time for some Innovative organi. 

to the above listed set of adverse circum­

stances. 

An MOU at CSU focussed on irrigation wat,r management can servi. 

as the mechanism for significantly redtucing the uncertainty level for 

department chairman and college deans who will ultimately be responsible 

for setting up and staffing thefaculty positions needed in this program. And, 

If an Institute is eslablished to which the cost-shared positions envisioned 

In the MOU mechanism are assigned for administrative control, planning 

for faculty needs for the program needs as a whole will minimize the unpro. 

I 

I 

ductive competition among Individual project directors for these resources, 

And for Interested faculty who desire to work In agricultural development 

with a concentration InIrrigation management on a long-term basis, th. 

combined effects of a ft-nctionally oriented MOU and the proposed Inlitito 

will greatly reduice (heir uncertainty levels and facilitate their necossary 
progression toward tenure and promotion, Finally but nonetheless vqually 

important, adoption of those organizational changes would clearly demnstrate 

4 

4 
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to AID and other donor agencies that CSU io making the necessary high­

level commitment to instire that their manpower needs from the uni versity 

community can be inr cd on a long term ss tainale basis. I am firmly 

convinced that unle ss CSU agree s to make soc'h a comm it ment. All) and 

other donor agencies will siml)ly have to look cl.ewhere for their university 

inputs in the water managment arena - the stakes are much too high for them 

to risk the failure th,,t reliance on a univer-iity chosing to continue to operate 

under the ad hoc arrangem ts of the past would imply. 

The funding level t for international work in water manag .ment in the 

forseeable future are 4xc cedingly large. For All) alone, ignoring for the 

moment other donor ag'.icy need.s, funding for l)rojE(ct 5 in which CSIJ iS and/ 

or should bc involved b.ca,,e of its unique expetise. in conservatively esti­

mated At 75 millinn dollars. I'le breakdown of projectn likely to be involved 

in an follows: lEgypt (IP.. mil. ), VMS II (1Z. '), IWlNl ' (1 3), J,]ia (Z " ) 

Pakintan (I . 0) afn( hl],.ru e. ,.. Sri Lanka. etc (6. 3). It shiould le readily 

apparent, therefore, that direct C(;t involv.meent in th,"n water )iianagi-l. nt 

proj(ctn would easily 'x(ct(l the budi"et and faculty rrqui,',.n,.sl l of fll olher 

CSU international projects by 1severa-;l ore of 11agn"lituinc Ifinlt it(ril 

tl(.refore,, for C IJ t Inow maki, a convincinig, ( omoitliment to thin iiportalt 

nnd rapidly gro wing arra of tipeciali zation in the inl.'matio al devlopment 

arena? 'The Inntltute propop tl, c(mblned wilh a water imnagenifot functional 



focus In the now CSU MOU, would be an Ideal mechasilom to accomplish 

-Proposed-Organizational Structure for the Instititte 

A suggested administrative structure for a now International
 

Irrigation Water Management Institute at CSU 
 Is given in Figure 1.
 

This mechanism, as proposed, has several unique fe& ureu designed
 

to give high visibility and functionality to CSU's international water 

management programs but without limiting its efforts in other areas (if the 

international arena (It is not the purpose of this proposal to deal with CSU's 

total present and potential Interests in the International arena alth igh 

I personally believe that a sharpening of focus for CSU's overall Invoivo. 

ment in such activities is long overdue. ) 

Note first of ill that the creation of the Institute and its reporting 

directly to the F.xecutive Vice President would give It high visability 

and clearly,demonstrate CSt's commitment to thin area of endeavor 

As result, AID and the other donor agencies Interested in irrigation water 

management (a. g. World Bank, FAO. UNDP, Ford, Rockfeller, the 

proposed worldwide Irrigation Management Service, and the like) could 

look to the Institute Director as their university contact point. This 

would be highly desirable because It would greatly Increase the efficiency 

and reduce the time Involved in contract negotiations and project ant 

program planning that Is presently thn case when thay deal with CSU 

administrators and faculty fo wo water management is only a pArt. 

time activity. It ts (o his reason i throv units atCSU that wotildl 

4 
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Figure - 1 	 A Proposed International Irrigation 
Management Institute at Colorado 
State University: Organizational Chart 
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be Involved but who have other important university duties as well 

are aet out side o the line authority chain of command for the Insti­

tute. These arc: I ) The Office of International Programs, 2) An 

Administrative Policy Advisory Committee (composed of Department 

Chairman and/or Deman reprcs5 enting the najor disciplines to be involved), 

and 3) the nternational School for l.7cononic l)Develop iclt St(dics. 

Reporting to th Insititute l)irector would ',- a ] rogram and Planning 

Committee on which all the di-:ectorn of individual "..ter mnagenment 

projects to 1w included under the Institut ..would automnatically hold rmembe r­

ship. This unit 'ould he a vit;tl link for planning long-term faculty support 

needs. Each project director in turn would have his own planning and coor­

dination committe.., dotnpoted of nenior faculty from each of the discil)lines 

involved, bIuilding oil the SIcce'n which the Egypt and Gamibia projects have 

had with this approach. Individudl faculty would contim, to hold rank and 

appointments in th .ir home d(Npartments in the sname man ner an faculty now 

mervicing the other intitutei at CSU. 

The tiecond %ni(ue feature of thin itr.itute', organizational structure in 

that the (facuIlty positi ons to Ih fu 0(1,d on a cont-nla rel Ii undl,.r the MOUt 

,ouldbe under the adminirtrative culntrol of lle In ttuil el )i rector. Ie in 

turn cotild l negolial, im c| imre effec tively will individllal (Iepa rtment Ohai r 

men and collg. deians for nec irary facully inpium l,.cat', 1u1h positiolin 

would remain in Specified ac;(dlin unitls1 only a li long l the faciulty input 



was delivered. Thus. It such units In turn would take their commit. 

-m tto -this -a rea-of'special ization-aor ous y su ch, u 

be viewed with long run samesecurity In the light as positions now 

funded from resldeut Instruction, Experiment 3tatlon and Extension. 

(It is my firm belief that this lack of security for tenure-track positimns 

has boon the primary reason that department chairman and college doans 

have not supported CSU's efforts in international development with the 

same degree of enthuslasm that they have accorded to resident instrue­

tion, Experiment Station Research and Extension. ) But even so. such 

administrators would not necossarfy have the confidence In this arrang­

ment that will be needed unless the Director in turn reports directly to 

central administration in the same context the line administrators foras 


these other university programs.
 

Concluding Comments:
 

The MOU mechanism now being offered to CSU was designed to
 

provide AID 
a way to Insure long-term university Involvement in their 

programs. If proptrly formulated, It can achieve the objective envi"oned. 

CSU has a unique opportunity through this mechanism to make a firm
 

commitment to Its major international program, one In which It has
 

already established Its expertise within AID and the 
 rest of the donor
 

community. 
 The proposed Institute, supported by a functionally orit-nied 

MOU focussed on Irrigation water management. Is the Ideal m-chanism for 

this purpose at this point In time. 

K. 0. Noba 
' 'team 
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SUMMARf OF IFPRI DATA ON MANPOWER NEEDS FOR DEVELOPMENT 
OF NEW IRRIGATION CAPACITY FOR TIHE PERIOD 1975-1990 

This projected estimate for India is based ona growth rate of new 
irrigation area of 17,511,000 hectares or 2.84 per cent for the 
1975-1990 period. Between 1964-74, the actual growth rate was 
2.46 per cent. By 1990 the estimated new Irrigated area is
 
69,000,000 hectares which is an increase of 27,336,000 hectares
 
over the 1975 year total. Roughly 79 per cent of this new area
 
is estimated to be for food production with an es timated 2.5 tons/
 
hectare of priunrily rice and wheat.
 

Also TFPRI en timi!:tc that 1(dia had 6,720,000 million acres need­
ing major im)lOVelets; and 10,0 0,000 needlnlog minor improvements 
in 1975. Those estiImatese adjusted for 1982 are much higher, prob­
ably doub the 1975 figure. 

The manpower needed only to develop and operate the iew systems 
in estimated as technicians (21,098), Extnsi'," wor.,,rs (17,511), 
and profe.;sional .staff (4,37H), or a total at ,out 42,987 indi­
vidual.s. This doe; vot inclde personnel needed for rehabilta­
tion and improiumout: of existing systemn. 

At a cost of $3000 for training n technician, $5000 for an Exten­
sion worker, a.Id $10,000 for a profess ional, tlh es tlmated training 
costs are provided below only for manpower for newly equipped areas. 

Type of 1.1orker Number Nvd(, Total Cost 
1975-1990 ($1000) 

Technician. 21,098 $63,294 

Extension Workers 17,511 $87,555 

Profess onals 4$378 $43,780 

TOTAlS 42,977 $194,629 

Some estimate that with the Increase in CAD programs and rehabilita­
tion of major andi minor s ch(.mn , pilu.s simall scheme develop ment., the 
number of In dlvidnals to be trained In new approaches to WM improve­
ment, research, and operations,1) and mlint elnanCe (management) ins on 
the order of double or tr, plv the lie cdn for trained manpower for new 
areas. 

There is the growing perception among pl]aone rn and off1cials that 
all new professional e(ntrants to irrlglation requirv some training 
plus existing ntnff. Added to thin tIn t:he need to train subject 
mnttver spec a115t ,and E×"t(Mon workers need speclal tralnig in 
water utoe t('chlologien 11nd(1 practicen to improv, the productivity 
of fnrmero. 
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Current investments inirrigation development inIndia ;is on the
order of $2.5 billion per year as India attempts to add about 2.5 
million hectares of now irrigated area par year. r
:.m ¢ ipIl 	 The total esti­-,:-::--.t_ nvesamt-nt by -l1990, for-onl -major -improvemen tao ........
... 
($3,716,200) and minor improvements ($2,388,900) in about $5
 
billion (dollars).
 

New irrigation capacity alone by 1990 is estimated by IFPRIto add 35,205,000 motric tons of food production in wheat equi­
valent per year. MaJor improvements should add 8,198,000 metric
 
tons and minor improvomonts should add 7,799,000 million tons per
 
year.
 
An Added Note:
TheseiUP timato provide an overall perspective of both the
magnitude of the task in developing skilled manpower and the ex­
pected benefits if systems are designed and operated at a reason­
ably good level. It should be noted, howover, that the cost per
trainee figures are likly to be on the high side as they 	appear

to include more formal degree training and training abroad thanvisualized in the Water Management and Training Project. 
On the

other hand, this Project which will emphasize a "hands-on" ap­
proach, supported by farm level special study areas will have a
 
correspondingly hiRhor cost item for those special studies than was
likely taken into account in the IFPRI estimates. It is the latter
component, however, that 	will make the training project successful 
and so therefore mist be funded theto level deemed necessary. 

Source: "Investment and Input Requirements rot Accelerating

Food Production in Low-Income Countries by 1990", by

Peter Orman, Juan Zopoto, George Aliborwho, Shyamal 
Raosuarch Report 10, International Food Policy
Research Tnotituto, Washington, D.C., September, 1979. 

ARD: 	Max Lowdormilk
 
WW&T Team
 
2/23/82
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A PiROPOSAL lVOR AN INTERNA TIONAL SELVICI 1;O11 

IRRIGATION MANAGEMENT 

The Technical Advisory Committee (TA C)of the Consultative 
Group on Intornational Agrocultural tesearch (COLA I) has commlssiced 
a 3-porson Study Team to report on Irrigation management research and 
training. Its terms of reference include investigating current research 
and training, identifying gaps and needs, and if appropriate, proposing 
action. Countries visited Include Pakistan, India, the Philippines, 
Sudan, Senegal, Mexico, France , the United Kingdom, and the USA. 
DoIdes national dopartments and agencios, tho Study Team has also 
co dulted representatives of the World Bank, -.he Asian Development 
Bank, the Inter American Development Ba,%r-, FAO, UNDP. USAID, 
ODA , IC J D the Ford Foundation, the lockofoiler Foundation, IRRI, 
ICRISAT' and numerous Individuals. The proposals which follow 
have boon developed through those discussions, but are tho responsi­
bility of, the Study Team alone, serving In their individual €npacltios, 

The Importance of irrigation and drainago Is indicated by its 
current scalo and production, by projected incroacos and invostmw t, 
and by its social significance. Of over 200 miilon hectaren irrigated 
In the world, over 70 percent are in 22 dcvolopinj -ountrios, India 
alone having some 60 million hectares under, omiuand. It has been 
estimated that in Asia, investment in now lrrija' m In the next 
decade will be of the order of $75 to $100 bllion. Sri Lanka, India 
and Moxico are among the countries projecti g a doubling of Irrigated 
area by the end of the conturyo. Moreover# I rigation has enormous 
social significance - raising incom4s, employment and wages, 
reducing risk, restraining migration to overcrowded towns, an 
with mixed benefits and disbonofits through Its effects on productivity
(negative with waterlogging and salinity), on nutrition, and on health* 

Severe deficiencies are, however, wie ty reported in irrigation 
ma4goment. Those arise from inadequato planning (with narrow objectives, 
lack -ofrealism, and neglect of non-Irrigation aspcti), fre. defects In 
design (neglecting requirements for flexible oporation, on arm develop­
ment, and drainage), and especially defiionclgs I" oporat 3n and 

l nmaintonane (including farmers' participation# 1 distribution of 
water. and financing maintenance). Good Irriga on mmaoment 
requires a multi-dispiplinary approach# butlspecallsation loads 
away from tils In particular, civil angineoring training and 
professional rewards value construction and neglect nnId undorvaluo 
the vital ativities of operation

Iv..+++++ ++m v t +++o i m l + p m 0 , ++++++ : ++++++ + ++ ++ ++++++ + ++ + + ++++ 
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- To improve irrigation mainagemelnt is a national responsillity. 
Three, principles -underlie an effective approach: analysis of whole 
systems, not just of parts; a practical, field orientation; and the 
application or alrfady known physical technologies. Seven key activities 
can be identified: 

.... i, a4ppra!isalJo.. improveni ent-.of.oexi sting s srs . .........
 

ii. 	 action research on existing systems (whole or part) to identify, 
test aid ruplicate improvements. 

iii. 	 improved operation of existing systems based on either appraimtdls,
existing knowledge stemming from action research, or 
additional planming and design. 

iv. 	 improved planning and design for future irrigation systems. 

v. 	 information systems for monitoring, communication, control 
and ovaluation. 

vi. 	 institutiom1 development, including managem ent of irrigatiol.
organizatiowi,, responsibilities for water distribution, farmrs's 
participation. .md national irrigation ,ma1Inagelnt -filttutions. 

vii. 	 training, with curricula and methods focusing on and derivingi : 
from the above. 

Major 	attention it; proposed to action research vehicle,as a mech;nism 
and spur for other activities. Action research involves appraisal, the 
identification of inerventions, benchmnark studies, and then experiwnenl 
treatments with monito-Ing. It will often involve collaboration of inm* 

' j 	 action team (the project management) and a research team (a separt •r 
group, often from another institution). The benefits from good action 
research in the Philippines, Pakistan and elsewhere have been high,
and the miethods d esrve rapid development and dissemination. 

Ta To promote and support these priority activities, the Study
Team rocommendti an International Service for Irrigation Management
(ISFIM). This Service would not replnce tational, blilateral or otUhr 
multilateral initiatives, but it would complement those in the follow.ig 
ways t 

http:follow.ig
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-, 	 By raising, in each country, the status of professional 
interest in irrigation management 

By supporting activities in irrigation management through 
encouragement, promotion (including partial funding in some 
cases), catalysis, and facilitating collaboration between 
disciplines and agencies 

By assisting in identifying, analysing and developing methods 
for key activities including the appraisal of existing systems,
the conduct of action research, and the management of water 
distribution on main systems 

-. 	 By transfening and excaanging information, especially among
developing countries with similar problems 

By, through the foregoing activities, promoting confidence 
among decision makers, both national and international,
that irrigation management problems are being adequately 
addressed.
 

The support of ISFIM to national activities would be both
indirect and direct. Indirect support includes an information network,

and a network to link together existing action research, and workshops

and seminars. Direct involvement and support would include variously

funded action research, 
 and staff. support _.for -national institutes of
 
irrigation managen)ent and for regional-training. Indirect support would

be relatively quick and easy to mount, 
 requiring a minimum of reconnais­
sance and negotiation, and is strongly recommended. But in itself it is 
unlikely to achieve the desired impact. Direct support is therefore 
recommended to countries that reque.st it. 

The Study Team proposes that a country's involvement can be at 
a number of different level;, according to whether it participates in an 
information and/or action research network, whether funds or staff are
provided for action research, and wln ther a national institute ur regional
training are supported. 

Seven pow;:ihle degrees of involvement are in the attached chart. 
For a particular country, the degree of involvement would be largely
according to the (c.-;ires of the country, subject however to 	negotiation
and agreemnent with ],SilM. The degree of involvemeCnt could also increase 
and develop over time. 

http:reque.st


T ry out its tasksII 
To car ry o' t ass IM Wvould have a smnall inter­disci linary "core staff" of some 8 - 12 professionals plus a field staff'which: w)ula be built up gradually, depending on agreements r.ched wita g c'unt..numbe r "L.participatn The core staff Would be on a travelstatus dhrin about a third of.their time. 

heIICa(I Iuart rs or_
7 

I-l''old cons ist- of'offices ywithout any further physical facilities, in which respect it differs
from the existing centres of the 
CGiAll system (except for ISNAR,IBPGR, and IFPRI). This is sO since action research would becarried out on actUwd irrigation systems on areas varying in extentbut often between 1,000 and 20, 000 hectares. 

The Governing Board of ISFIM would include: (a) represent.tivesof the principal donor organisations; {b) representatives of leading irrigationdeveloping countries, and (c) professionals in their personal capacity whohave had pertinent experience in planning, research, training or operationof irrigation systems. Since the Governing Board might have as many as20 members, it would not be feasible for it to meet than oncemore a year.It might therefore be aflvisable to have a Program Committee of say 6members made up of persons as under (c). It might be possible forthiese persons to serve both on the Governing B3oard and the ProgramCommittee. 

Owing to starting difficultiCS and the time needed for staffrecruitment, sub.stantive activities by the end of year I would 
be lilmid
to level I (please see table) and perhaps level'II, with preliminaryexplorations of other levels. 3y the end of year 2, a reasonable targetwould be substantiv, progress at either level V, VI, or VII in 3 to 5
countries. 

With respect to costs, the Study Team has estimated a mquire­ijient in 1982 dollar, of about $1, 600, 000 for year 1 and $3, 200, 000 for
year 2. Costs aftcr year 2 have 
to be somewhat speculative at this point
since much depends on the response 
of the first five co; -itries involved,on requests for assistance by additional countries, and on the extent andcharacter of funding from bilateral and multilateral donors for rel,ttedactivities, It should be noted that some of such funding would vury likoly

be stimulated through 
 the work of ISFIM .
 
IThe best current guess Is 
 that the level of funding for ISI.,IM needed 
in year 3 and subsequent years would be about $5 million (in 1982 dollars;). 
Drafted by the Study Team, Mexico City, 21. 1. 82.
F.E. Schulzo.. . 
P. Z. Kirpich

R.,J.14. Chainbors
 



Table I. 

Possible Levels of Involvement of a Country with ISFIM, 

I II III IV V VI VII 

Indirect 

(Information networks, 
(seminars, workshops.,
(etc. 
( . 

(Acton research in 
(network 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(Action research. partially
(funded X X 

(Training partially funded x x x x 

/ 

Direct 

(Action research partially 
(funded plus ISFIM staff in 
(residence
( 
(Regional training
( 
(Support for national 
(irrigation management 
(center 

X X 

x 

X 

x 

X 

ISFIM staff visits
In residence 

X X
0-1 0-1 

X
1-2 

X 
1-3 

X 
2-4 
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QUESTIONNAIRE TO OBTAIN ESTIMATES ON NUMBER AND 
TYPE OF PERSONNEL TO BE TRAINED 

(Estimated Number) 

ITEM RAJASTHAN GUJARAT 	 MAHARA- UTTAR MADHYA INDIA 
-SHTRA PRADESH PRADESH 

1. Irrigation Potential (CCA)
 

a) Created up to 1980-81
 

b) Proposed by end of 6th
 
Five Year Plan
 

c) Proposed by end of 7th
 
Five Year Plan
 

d) Proposed by the end of
 
the year 2000
 

e) Number of projec s:
 
i) Completed up -o 1980-81
 

- Major
 
- Medium
 
- Minor
 

ii) Under construction
 
- Major
 
- Medium
 
- Minor 

iii) Planned up to yr. 2000
 
- Major
 

- Medium
 
- Minor
 

2. CAD program - operational
 

.a) Major 
b) Medium
 
c) CCA coverage
 

i) Major _
 

,,,ii) Medium 

3. 	Personnel involved in CAD
 
operating projects
 

a) CAD Administration:
 
i) Conunissioners/
 

Administrators
 
ii) Deputy AdmInistrators
 

b) Engineering (Civil/Agril)
 
1.) Senior level Engineers
 

(SE and above)
 

ii,) Mid- level Engineers,
 
(XEN w-! AE)
 

-i1i) Junior level IEngineers 
(l)eputy Engrf . ) ........ ... 

iv) Technicians 



_________ 

QUESTIONNAIRE TO OBTAIN ESTIMATES ON NUMBER AND 
TYPE OF PERSONNEL. TO BE TRAINED 

__(atited Number 

ITEM RAJASTHAN GUJARAT 	 I4AIARA- UTTAR MADHYA INDIA 
-SUTRA PRADESH PRADESH 

c) Agriculture
 
--- ) -Soi- conservation--f iej-­

units
 
- Jt./Deputy Directors­
- Asst. 	 Directors or equal 
- Overseers/tracers-	

4.­

ii) 	Extension 

- Jt./Deputy Directors 
 ___.__ _ _ ...­
- Subject matter specialist. __ _' ____ __--:__-_-___ ..... ­

- VLW's etc. 
iii) Agronomists

iv)Soil Scientists 


_ "_______v) Economists 	
­

4. 	Personnel involved in non-CAD
 
irrigation projects


a) State level
 
i)Irrigation Departmeont
 

- Secretary _ __
 

- Chief 	Engineers _____ 

- Superintending Engrs. _"_._.._..

- Executive Engineers 
- Asst. Engineers/ 

-

Deputy Engineers 
-

- Technicians
ii)Agriculture Department
 

- Jt. Directors 
- Deputy Directors ___.._____
 

- Subject matter
 
specialists 	 __ ,_.. __ . .. 
Extension specialists

b) Regional project construction 
­

-

level 
­

i) Irrigation Department: _ _.I 

Project 	construction
 
- Addl. 	 Chief Engineers _____...__ 

- Supdg. Engineers 
- Executive Engineerst
 
- Asst. Engra/Doputy Elngrs.
 
- Technicians
 
Operation&Maintonanco
 
- Addl. Chief Engineers
 
- Supdg. Engineers _,
 

- Executive Engineers 

- Aset. Engr/Deputy Rngrs. 
 ______________m__ 

- Technicians 

S ~ . ' 	 ~ i ,,...'. 
+ 

. . 
.. 

,i5+:?i:44'+n l P .- N ' +. . .. +4.... . .. . . 
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QUESTIONNAIRE TO 
TYPE OF 

ITEM 

ii) Agriculture Department
 

- Jt. Directors
 
- Deputy Directors
 
- Subject matter spec­

alists 
- Extension specialists 
1.Jt. Directors
 
2. Deputy Directors
 
3. 	 Sub. nitter 

special ists
 

4. 	 VLW's 

5. CWC Professionals
 

a) Members
 
b) Chief Engineers
 
c) Directors
 
d) Deputy Directors
 
c) Acst. Directors
 
f) Technicians
 
g) Irrigation Research
 

Institutes 
i) Directors
 

ii) Deputy Directors
 
iii) Assistant Directors
 
iv) Technicians
 

6. Universities
 

a) Training of Civil Engrs.
 
i) 	 Bachelor's level 
ii) Master's level 

iii) Doctorate level 
b) Training of Agricultural 

Engineers 
i) Bachelor's level 
ii) Master's level
 

iii) Doctorate level
 
c) 	 Training in Agriculture 

i) Bachelor's level 
ii) Master's level
 

iii) Doctorate level
 

7. Estimated number to be trained 
per year at National Centre by
 
type of course 

a) 	Professor's induction course
 
(I year)
 

b) Mid-level course
 
(6-8 'd(ektJ)
 

Ui;TA TN ESTIMATES ON NUMBER AND 
PERSONNEL TO BE TRAINED 

(Estimated Numb r) 

RAJASTHAN GUJARAT MAHARA- UTTAR MADIIYA INDIA 
-SIITRA PRADESH PRADESH 



QUESTIONNAIRE TO OBTAIN ESTIMATES ON NUMBER AND 
TYPE OF PERSONNEL TO Ill, THAINID 

(Estimted Number)_ 

ITEM 	 RAJASTIHAN GUJARAT MAHIAR\- UTTAR MADH{YA INDUI 
- SIIRr PIRADESH PRADIESIH 

i) Superintending Engrs.
 
ii) Executive Engineers
 

iii) CAWB
 
iv) State GW organizations
 
v) Agronomists
 

c) Management Development
 
Course (3-4 weeks)
 

i) Members
 
ii) Chic f/Addl. Chief lEs-nrs.
 

iii) Superintending Engrs.
 
d) Training of trainers at
 

State level institutes 
i) Engineers 

ii) Agronomists
 

iii) Soil conservation
 
personnel
 

8. 	Overseas Training by type 
of training per year 

a) Non-degree special:!ed
 
(1 year)
 

b) Intensive speciali:ed 

(6 months) ­

c) Intensive speciali:ed
 
(3 months)
 

d) Short-trm "Hands ''-oi"
 

Intentsive traning 
 f 
(4-6 wvc(ks)
 

e) Study/Observnt ion
 
Training Tour;
 

f) Professional Workshopa/ I
 
Conferences 
 {
 

g) Graduate Degree -

speci lized
 
i) Masters 

ii) 	Doctorate
 



Annex 10
 

Proposed Questionnaire for Obtaining Information on Types
 
of Irrigation Training Needs
 

INFORMATION ABOUT IRRIGATION MANAGEMENT
 
TRAINING NEEDS IN INDIA
 

PURPOSE
 

As is becoming well-known in India, Irrigation Water 0anagement is a
 
new interdisciplinary subject of deep interest aroun( the world. The
 
identification of Training needs has just begu n most countries.
 
India, with one of the largest irrigated areas in th world, has the
 
great challenge of providing skilled manpower needs iur new projects,
 
rehabilitation programs for old projects, and for operation and main­
tenance of existing systems. 

Several special training institutions are being developed in the States
 
and a Water Resources I)evelopment and Management Center as Phase 1 of 
a National Staff Training Institute In the National Water Connission
 
has now becn approved. Exs itg Tnstitutes , Research Center,. and Un­
iversitfes are becomingq interes ted in "hands-on" field-level training
 
and applied action r,.slarch In irrigation water management. 

USATI and the Covrnm nt of India are now developing a project paper 
for an India-wide project to provide assi stance in training and for
 
rpecIal action ren'vrclh uitudi ,ii.We need your views and Information 
about this propo.ed project. We will utilize your views in the
 
design of tie projtpcr.
 

LIi tinl: to bes;t your 
ity. Pi ia so rtrurn tlie c omplet:ed form to Mr. Edwin ). Stains, UISAID, 
by 15 Apr1l, 19H2. No informatIon will )e used or re port(1d which re­
veals the iame of the person who provided the information. lie frank and 

provide us withI your best ju dgienvts. Thank you very imuch for the 
valuabie Inforrit ion you can provide. 

Plals1:e taLe t to)answer questionnaire tiro of abil­

http:propo.ed
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Present Position in Your DepartmentPosition and Department 

Years of Total Service, there 

Highest level of Acadiiic Training
 
attained
 

Places of Academic, Tr;ainlng (College level) 

Non-	 Academic Trainirw!,: 

Forina I 

Tours 

Other 

Plans for further Professional 
Development 

(1) 	 Acadehnri c 

(2) 	 Non-Acidcmic
 
Short oturses
 

(3) Other 

A. 	 INFORMATTON AIh I'* A NATIONAL CENTER 

There is n current prpo ;a for a Nationial Cnt,,r for Water Resources
Development and ,ma:i ,',t ft. The fol lowin, qutt on.,; are, related to 
that proposed centcti. 

1. 	 The Nat imid Cn t er slhould provlde training for:
 
(Check only one)
 

a) Oly :;lir o)ffictil in 

Trrial i ,n D)partinents_ 

b) Only s( it or Pro ftss IonalIs
 
(r Nt-w .n trlnt s; to Irrtiga­
t Ion 	 I) I'a rt men t 

C) ()lly ',IfiLor Officials In 
MinlkI t i ,,,, of rrrigaotion
 
Jll(! Andi colt ie to het hi­
'JO v{ ia 1IrrIgfated AgrI­

d) ot ly 1:c, 'rol';!ilova , 
fro :l 1 a),Irt vlLne,SIa t
 
(lific l, 1 i e I,l in
w, voIV cd 
t rr Ial a1lv( lon)lm),int,­



e) 	 Other 

Explain your choice:
 

2. 	The National Center should be under the: 
(Check onl one) 

a) 	Central Water Commission
 

b) 	Some other Unit of the
 
Ministry of Irrigation
 

c) 	 Under the Ministry of 
Agriculture
 

d) 	Under some Joint Com­
mittee of the Minis­
tries of Agriculture
 
and 	 Irrigation 

e) 	 Other 

Explain your choice:
 

3. The National Center should 
types of Training. 

be designed to 

(Check 

provide the 

only one) 

following 

a) Long-term (6-12 months) 
of technical training 

b) Short-term (1 week to 
2 months) cours(,s of 
technical training 

c) Short courses on tech­
nical or laiag'imlnt­
oriented studl,s __ 



'd)
Other
 

Explain your choice briefly:
 

4. Methods of Training: (Please rank these in order of value
 

a) 	 Lecttire:;
 

b) 	 DiscissIon 

c) 	 Case Studies
 

d) Audio Vi iuals 
(Video, !ilms;, etc.) 

e) 	 Demons tv:1L i ons 

f) Fie ]d -ov i .nitcd 
(Field trips, obser­
vation tours, field 
studI,.!;, etc.)_ 

g) 	 Laborat itry 

h) 	 Other 

i) 	Comlbinat ions of all the
 
above activities
 

5. 	 Types of Tr:iining: 

a) 	 Single ! ubject matter 
disc 1) 1i nt, training 

(Clvil Lng., Management,
(t:C.
) 

b) lnterd f:. ip inary Teamn 
tra ulit, In t:echnicil1 
:ireas hIlch combine !oie 
discipli,, training with 
Team tri. Jing In how to 
nnaly.,;o I rri gation ;yn­
tems, a,1d dcvelop slolutions 

to pr(, 1.1w.; 

1 is high; 9 is lowest)
 

(Check one)
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6. What disciplines need special subject matter training?
 

I- What types of non-discipline training is needed?
 
(Example: Management/Systems Analysis)
 

8. 	Types of Overseas Studies needed: (Please rank; I is high, 7 lowest)
 

a) Observation tours in other
 
Countries
 

b) 	Short intensive "hands-on"
 
practical interdisciplin­
ary Water Management
 
Training (4-6 weeks)
 

c) 	Short-term (4-6 weeks) in
 
highly technical, spec­
ialized subject area.
 

d) 	One year non-degree aca­
demic training with focus
 
on Water Management
 

e) 	M.Sc. or Ph.D. level aca­
demic training in inter­
disciplinary Water Re­
source Management 

f) 	 M.Sc. or Ph.D. level aca­
demic training in a highly
 
specialized technical sub­
ject area
 

g) 	 TechnIcal speciality in
 
Irrigation or Agr 4culture
 

h) 	 Other 



9. Selection of Core Training 	Staff for National Center should bo. 
taken 	 from theo following: 

(Please rank with*1 highest; 6 laost) 

a) 	 Senior professional staff
 
from Irrigation and Agri-­
cultur1initris ............
 

b) 	Highest qualifted staff
 
from atty place in India _________________ 

c) 	 Highly qualified staff 
from Rosoarch Institutes _________________ 

d) 	 Highly -qualified Univer. itv 
staff
 

a) All of the above_______ 
: -1 

_________
 

f) 	 None of the above (Other)
Please describe __________________ 

10. Training of Trainrs: (Check only one below)
 

a) 	 All training staff should
 
hava special training fn
 
use 	 of boxt teaching phil.. 
sophion or mothods __________________ 

b) 	All training staff should
 
have special training In
 
Comprohensivo Diagnostic
 
Analysis of Irrigation


Systems __________________
 

c) 	No extra training needs to
 
be providod _________________
 

d) Discipltin. Trainers need
 
update intheir subject
 
matter areas. _________________
 

a) 	 Other_________________ 

I1. Major Rlo of the National Center: (Chock only *o) 

* ~~~a)Training CWC Staff____ ___________ 

b) Tfraining Senior Irri­gation Staff in States 
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c) 	Training Senior Irriga­
/tion staff or Agricultur­

/fal Staff involved in State/ Irrigation Projects __________________ 

d) 	 Training of Traindks for
 
State Training Institutes
 
and providing support for
 

e) 	 All of the above _____________ 

f) None of the above __'-_ ___ __• 

(Other; Write in). 

12. 	What other roles are appropriate?
 

13. 	Would you please specify the ways a Nati-, l Center could assist
 
and support Water Management Traininfloftorts in the States?
 
(May include: training the trainers, transfer of technology
 
from around the world, collection a d development of training 
materials, otc. Describe below). 

B. 	TRAINING NEEDS IN THE STATES
 

1. 	Ploaseo describe the specific types of tru .ing in Water Management 
needed in the States to develop now projects or improve the opor­
ation of existing projects., 

- - + ++ -, + + + -+ -+: - -	 - * 
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2. Policy Commitment for Usitig Trainers 

What official arrangemonts should be made to assure that
trained personnel are used for the jobs for which they 
receive training? 

3. How can this high leve1 of commitment be ensured? 

4. Which of the following types of training are most needed
for Co:r nld Area Developr:1e0It (Check One): 

a) Strict lv technical (1s­
cipti ll trainiin, in key


Il). Ct.
 

b) Strict ly tichnic;,1 train­
fill; ain Intt'r disciplinary
 

iial I; '
 

c) lsuil linv orenttd lild 
I ' I i I I;, in 1rT '.i lDi a .1i0:, ­

1c .', Iy , Is , devtw I ,p­

p r 'I, t I I l I ,,in) t t t 

5. Pllease d.:;cri 1 y our pm.nt poms ton in terrvs of Job activi­
ti(,'; wlich you ire expctrd to perform. 
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6. 	What specific types of further professional Water Management
 

training would you like to have? Please specify in terms
 

of subject areas you feel you need further training in to be
 

a better professional.
 
(Remember that professional development is a life-long process).
 

7. 	 Please specify: 

a) 	The number of trainers
 
needed for a State
 
Training Center (Number)
 

b) 	The disciplines needed
 
for 	faculty in a State 
Training Center
 

c) 	The professional qual­
ifications of these staff members in terms of experi­

ence and academic training should be:
 

C. 	 SPECIAL STUDIES NEEDED TN WATER MANAGEMENT 

(In terms of the types of applied research needs to improve irri­

gated agriculture, please answer the following questions).
 

1. 	Special types of action research needed? (Rank with 1 as highest;

11 as lowest)
 

a) 	System evaluation such
 
as diagnostic analysis
 

by Team
 

b) 	Ground water hydrology
 

c) 	Crop water requirements
 
consumpt:ive use
 

d) Soil fertility studies
 

a) Water logging and
 
salinity 



f) 	In itutional con­
straints________________ 

k) 	 Conjunctive use of ground

and surface water nrga 
 ____o__:______tea__ndtt_ 

11)	Soil-water-plant rela­
tionship Level,,,,_____
 

omics studies 
(Explainrm Management Econ­

___________________
 

D DExtension studie
 

k) 	Ways to involve Farmers__________________________________
 

2. 	What organizations or an organization at National and State
 
levels do you think is best for allocatiig funds, receiving
 
proposals, monitoring/evaluating of special studies? (List one)
 

a) 	National Level__________________ 

b) State Level __________________ 

(Explain your answer below)4 

D. 	EDUCATIONAL NEEDS
 

1. 	What now course would you like to see in the following Depart­
ments of Universities related to Water Management which would
 
help prtepare future generations of graduates with improved

skills, knowledge and attitudes about Irrigation Water Man­
agement? (Please list by academic departments).
 

a) 	Civil Engineering
 

b) 	 Agricultural Engineering 

r ' .	 _ _ ; 

c) 	Agronom, loils 



d) Economics/Agricultural Economics
 

e) Agricultural Extension
 

f) 	 Rural Sociology 

g) 	Business Management
 

h) 	Other
 

2. 	Do you think there should be a spe:ial interdisciplinary set
 
of courses in graduate schools in india for Water Resource
 
Management? Why or Why Not?
 

3. 	What role, if any, could the Management Institutes (Example: 
those at Ahmedabad, Bombay, Bangalore, etc.) play n special 
workshops/ training which would help improve thr .anagement 
of irrigation projects. 
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E. TECHNICAL ASSISTANCE 

Would you bo for or against a small interdisciplinary expatriate
Team of 3-4 Professionals, such as the Diagnostic Analysis Train~ers,
being lctdin In!dia for a few years. to provide aS.i6tance and .suhiport in'de've-Loping or strengthening Training Centers for Water 
Management and special On-Farm Action Research Studies?
 

Check One:
 

For______ Against______ Undecidedt________ 

If you areo Against, briefly explain why in the space3 below. 

If you are For such a Teamn, explain why anid suggest where it
should bo best located and what the primary job responsibil­
ities of the Team members should be. 

F. LOCATION O1F STATE TRAINING CENTEhRS 

1. Should the State Training Centers be located on or near an
 
on-going Irrigation Project, at a major city, or 
near a Univer­
sity or Insttute?
 

Check One:
 

Project Area______ city_______ U1niversity______ 

Explain your answer. 

* 2. Whore would bto thco beat place Lo ostablish a Stnto Training Center? 

(Check one below)
a) Rajanthni 
b) Mahiahrn 
c) Gujarat ______ 

i i _ ;i % -: -_: 1_ * *b*,n 



Annex -; 11 	 Annex 411 

Brief Outline for a 	Proposed Rajasthan 

LAND AND WATER MANAGEMENT TRAINING CENTER 

BRIEF SYNOPSIS 
By 

R. R. 	 Mehta, Jt. Director - Agriculture, Rajasthan 
Co-coordinator of Diarynostic Analyis Workshop 

Note: 

A brief outline has been worked out; it will be completed in detail after
 
the finalization of the scheme, it s contents as per approval of GOI/
 
GOR as the case may be.
 

Objective 	 With increase in the energy rates and ferti­
lizer's cost the water management has be­
come of the prime importance in the irrig ­

atorb minds. Our country is the oldest, 
where irrigation is practised since centuries. 
However, more and more stress has been 
rightly given to the development of irrigation. 
But less emphasis was given on the utilization 

of irrigation potential created, which is equally 
important to achieve the maximum production 
and efficient utilization of the water. More and 
more emphasis will have to be given for the 
regulated water supply at the field levels and at 
the critical stages of the various crops. 

For efficient operation and management of the 

irrigation projects, special efforts are required 
to train the personnel engaged on ope ration, 
maintenance and utilization of the irrigation systems 
with a view to achieve better water use management 
and to attain higher productivity from irrigated 
agriculture. To mieet this requirement the "Land 
and water management in service training" has 
been proposed for the irrigation and conc erning 
agriculture authorities. 



-Trainees 

3.- Duration-

4. Training Venue 

5, Trainers 

6. Training 

6. 1 Practical 
training and 
training aids 

2f 

Senior 	and Junior level officors of Irrigation 
Departmant and the AgricultJ 're officers of 
the concerning command areas, 

Fo-Senior-fficers-the p'cribd m~ay var 
from 2 	* 3 weeks, 

For Junior leve) officers the training period
 
may be of 4 weeks,
 

If possible it may be good canal irrigation farm 
and/or 	at project site as the case may be. 

Engineers/Agronon;sts and Soil Specialists and 
Extension specl-lists . (May be selected from 
various depta ) 

M tst be post Graduate in the subject and must 
have good knowledge or Irrigation and land 
ma nag ementI. 

For the best nianagrnont of the training, It should 
bo based on the (i) Sound technology (if) Good 
management and (i) Supported by good applied 
fiold Retearch and D)evelopment. 

I ) 	 Live modules for various Irrigation systems 
on the farm. 

(Ii) Live modules of drainage system on the farms. 
(iII) Various important crops. 
(iv) 	 Various systems of irrigation to different types 

of crops. 
(v) 	 Size of irrigation fields depending on the type 

of soils,
(.i) 	 Various types of canal/water courses fiold 

channels etc. 
(vii) 	 A complete mntterological unit, 
(viii) 	 Various measures of controlling water systems, 
(ix) 	 Various instruments for meauring quanitiest : 

of water, etc. 
(x) 	 A small laboratory for working out the field 

capacity, wilting points, permanent wilting points, 
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quality of soils, water, infiltration 
rates of various soils,etc. 

(YU) 	 Weed controlling measures in canals 

distributaries, water courses,field 

channels etc. (By mechanical, chemical 

and manual method) 
(xii) 	 Field preparations of various types of 

soils and their water requirements 
depending on the field capacity. 

(xiii) 	 Equipment needed for working out capacities 

of canal, distributaries, water courses 

field channels and field losses. 

6.2 	 Theoretical/ The following are the important topics which may 

Practical be dealt in the classes and fields both. 

6.2 	 (1) Soils: (a) Type of soils (Prevalent in the state) 

(in Brief) (b) Characteristic, of various soils (Chemical 

and physical). 

(c) 	 Irrigability clr 3sii,,:ation of various soils. 

(d) 	 Salinity and al,.al ity development, it's 

control. 
(c) 	 Drainage sys' em in different soils. 

(f) 	 Field prepar, tion in various soils in 

irrigation. 

(g) 	 Crops in relation to various types of soils. 

6.2 	 (2) Crops: (a) Important crops of the state in. relation to 
climate soil and irrigation. 

(b) 	 Characteristics ( all the crops in relation 

to growing period and with major cmphasis 

on the water requirement in relation to the 

maximum productivity. 
(c) 	 Correlation of irri,,ation a :1 yields (For 

emphasizing the .imely iri igation at a 
critical stage of ,e crop. 

6.2 	 (3) Weed Control: (a) Field weed control, important weeds, their 

control measures, losses incurred etc. 
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6.2 (4) Climate: (a) Componentsofwahrndteriptnc 

In-relation to crop growrth and water require­
(b) C and therwaterl requirements. 

() Rainfall in relation to growing period of various: 
(c) inportantcaerrequirements of various 

______.--- -- -- -­ ' -- -­ crops by using climatological data, i • -

~~6.2 (5) Irrigation: (a) Various systems = "::!i~i 
"~~(b)(c) Methods of IrrigationType of Irrgaton inrelation to various : 

- :~ i 

bcrops,frutplantstreesetc. 
(d) Types of channels and their efficiency

:relation toquantities ofnwater and oils., 
-

6. : (4) Climate: (e) Types of canals and their efficiencyin ce 

relation to quantity of water and area of the 

(f) command. ".rainag systems In relation to . .. soil their ::.'ious 

depts and permeability . 
6 ) a(g) 

(h) Warabandl system
Mantenanceof riganio 

(1) Reduction of waterlosss In tonvea 
(j) Difficulties faced in adopting Irrigation 
(k)
(1) eConjunctive use of ground andeurface waterSedlimentation ofieservors and sis -

(m) Siltng of crrigatlon channels and Its con ro 

(n) 

(o) 
(p) measuets, o eul

Dra mnagestes inrelig lossoslnconveyanc 

Maintenance ofvaiustcurso canals, 
radctionl flwatuer orwskin gonveyance 

s(y) tanemaniosystm 
(k) Cncte useofgyunandthieeisrIac 

( I) SlioIrrigation c halsandscoto 

wateren 


