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Part I: Analysis of Program of Work



FY-84 WORKPLAN
WATER MANAGEMENT SYNTHESIS II PROJECT

Introduction

Improving irrigation water management as a means for increasing
agricultural production throughout the world is the overall goal of the
Water Management Synthesis II Project. Irrigated agriculture 1s of
rundamental importance 1n many LDC's both in the production of required
food supplies and in the creation of increased rural employment
opportunities. While in the past emphasis has been on the physical
construction of new irrigation works or on the rehabilitation of exist-
ing facilities, 1in recent years there has been increasing attention to
the need to improve the actual performance of these systems--both old
and new. This increased concern with irrigation system performance,
often referred to as improving water management, focuses on the need to
provide cultivators with a reliable, timely, and sufficient water supply
and provide the 1inputs and services for an effective irrigated
agriculture.

The Water Management Synthesis II Project is directly concerned
with these 1ssues of improving irrigation system performance and water
management. The Project's overall goal 1s to help AID missions around
the world to achieve their objectives of assisting irrigation-related
institutions 1n the LDC's to enhance their capacity to deal with the
complex issues of water management. The project views improving LDC
capacity to plan and implement water management projects as a principal
objective.

Improving the management and performance of irrigation systems
requires attention to a broad range of factors--engineering, agronomic,
economic, and organizational, at a minimum. That {is to say, water
management requires an approach that utilizes several different dis-
ciplinary perspectives--a strategy that is at the core of the project's
approach to all of its activities. As can be seen in the detailed
activity descriptions that follow, WMSII operates on the principle that
technical assistance activities, training programs, and special studies
Tn water management are best conducted by interdisciplinary teams
focused on common problems.

Such interdisciplinary teams experienced in working with water
management issues are relatively scarce. As a means of harnessing the
existing professional expertise on this topic, as well as providing a
means for expanding the pool of expertise, the Consortium for
International Development (CID) has contracted to implement the Water
Management Synthesis II Projact. Two CID universities--Colorado State
and Utah State-~and Cornell University are the lead universities for
this project. The project mobilizes resources and personnel to assist
USAID Missions 1n developing programs to meet world needs through tech-
nical a.sistance, training and technology transfer, and special study
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project personnel; and 2) training programs which have a primary purpose
to increase the capacity of project personnel to provide more effective
technical assistance, technology transfer or research,

Professional development must also be 1inked to institution
building., Participants 1n our training programs cannot be expected to
change complex organizations. Training programs must be viewed as one
important means for providing a base for further project activities in
host country irrigation systems., A sequence which might well be altered
to fit specific host country and mission requirements would be to teach
a Diagnostic Analysis Workshop for middle level] personnel and then
proceed to a Senfor Officers Workshop which would utilize data and
Tnsights garnered during the field-oriented difagnostic analysis.
Outcome of that 1nftfal sequence would then provide a base for a fol-
lTewup Search for Solutions Workshop. It might in turn be followed by a
second Senfor Officers Workshop to prepare the base for implementation
of a package of solutions needing fnstitutional support,

Training programs for FY 84 1n host countries which have as
their primary objective the professional development of host country
personnel 1n host country contexts include the following.

1) Presentation of three Diagnostic Analysis Workshops and
preparation for a fourth as requested by AID missions are
planned.

2) Preparation of materials for both a Development of Solutions
Workshop and a Senior Officers Workshop are scheduled.

3) Presentation a Senfor Officials Workshop will be initiated
as requested 1n five states in India. A Senfor Officers
Workshop wil1l be given in Pakistan as requested,

4) A seminar on Experiences with Water User Associations will
be given in India with participation from the lead
universities, Indian researchers and AID staff.

Training activities for FY 84, which have a primary purpose of
increasing the capacity of project personnel to understand key 1ssues 1n
water management or to conduct training programs more effectively,
Tnclude the following:

1) workshop on the Design of Programs for Developing
Small-Scale Community-Managed Irrigation Works;

2) workshop to review farmer participation and organizational
issues;

3) seminar on current research in irrigation; and

4) Diagnostic Analysis Trafners Workshop.
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and a summary of activities managed by each university. The results
will be used to present important aspects of the workplan.

Major activities are being implemented in Asia because of the
importance of irrigation in Asia, the Asia Bureau buy-in of central
funds, and the Mission buy-ins (Table 1). The other major emphasis is
preparation of training materials, conducting of workshops, and special
studies to synthesize knowledge and improve future efforts in water
management on a Worldwide basis. In additfon, Synthesis activities
will be carried out in Latin America, Africa and the Near East.

A summary of activities by AID bureau, activity, country and
source of funds is presented in Table 2. The results show that India,
Indonesia and Sri Lanka are major countries for WMS II activities both
in terms of central funds and mission funding. These three countries
also are implementing water management projects with short and long-term
WMS II assistance. India in particular is developing projects, provid-
ing training and implementating projects with major assistance from WMS
11,

Budgeted activities by category and management responsibility
are shown in Table 3. Results of interest include the percentages
budgeted in each category of assistance and between universities as a
total. The USU TA budget reflects mission buy-ins for long-term TA and
other TA in India. The CSU budget in TR/TT reflects mission requests
for DA workshops and preparation of related trainirj activities.

Table 1. Summary of budgeted amounts by AID Bureau and Source of Funds.,
Funding Mission

Bureau WMS II Buy-Ins Total Contribution
Africa $ 54,367 $ 39,681 $ 94,048 $ 24,375
Asia 1,265,511 1,140,866 2,406,377 355,792
Latin America 152,115 95,017 247,132 38,320
Near East 48,705 26,514 75,219 35,020
Worldwide 1,661,766 -0- 1,661,766 -0~
$3,182,464 $1,302,078 $4,484,542 $453,507
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Table 7. Line Item Budget
Csu Cu usu Overall Total

Salaries &

Benefits $ 690,381 $ 330,426 $ 760,139 $103,708 $1,884,654
Travel 199,436 129,340 347,600 16,645 693,021
Consultants ~0- 49,952 118,276 -0- 168,228
Otcher Direct 323,795 33,057 62,676 6,843 426,371
Equipment -0~ 5,300 20,000 -0~ 25,300
Indirect costs 299,234 252,640 375,983 44,982 972,839
Institution

Costs 1,512,846 800,715 1,613,509 172,178 4,099,248
CID G&A & DBA 116,231 53,736 131,407 12,773 314,147
Total $1,629,059 $ 854,451 $1,816,081 $184,951 $4,484,542




Table 8. Activities to be Funded through CID from FY 83 Carryover Funds

CID TRAINING & TECHNOLOGY TRANSFER

Country Activity Code # WMS II Buy-ins Funding Total Missfon
Cost Sharing
WORLDWIDE DA Review (Consultants) 2-02-079-84 47,305 -0- 47,305 -0-
DA Review (CSU) 2~-02~080-84 54,103 -0~ 54,103 -0~
FAO Workshop Farmer Participatfon 2-14-078-84 26,000 -0~ 26,000 ~0-
Inc. Water Mgmt, Cap. - Intern #1 2-11-037-84 52,422 -0- 52,422 -0-
Inc, Water Mgmt. Cap. - Intern #£2 2-11-038-84 55,922 -0- 55,922 -0-
TOTAL CID TRAINING & TECHNOLOGY TRANSFER 235,752 ~0= 235,752 -0=-

ve
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Part II: Activity Plans with Budgets
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Africa Bureau



Technical Assistance

CHAD
Activity Title: Bonyor Irrigation Project Code #1-02-004-84
Description: Assistance will be provided through a team which would coordinate with the World Bank the
development of project design activities as well as an irrigation sector study. Specific focus will be

yiven to the Bongor Irrigaton Project. Approval for a six-day work week and holiday pay is requested for
all short term TDY under this activity,

DELETED
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Technical Assistance

KENYA
Activity Title: Irrigation Sector Study

Code # 1-04-002-84

Descript fon: Broad review of irrigation sector to assess current situation, to identify possible
g:‘:gstiltieisﬂterventlon options and associated problems in order to recommend specific project/program
Institutions: Managing: CORNELL Cooperating Participating L
Activity Coordinator: Phone:
Fy 1984
PERSONNEL
By 1983
DISCIPLINE 1984
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Augy Sep TOTAL
Irr. Engineer 1-- --- --- 1
Agr . Economi st I-- --- --- 1
Rural Sociologist 1-- --- .- i \
i
TOTAL 3
Project costs
MISSION
[tem WHMS-11 FUNDING CONTRIBUTION
Direct Costs
Salaries & Benefits
Professional Personnel 3 PPM at 34,766 14,298
Travel -~ USA to Nairobi 3 trips at $3,000 9,000
internal 3 trips at 500 1,500
Per Diem 93 days at § 75 6,975
DBA 345
Other Direct Costs 500
TOTAL DIRECT COSTS $14,643 17,975
Indirect Costs
University Overhead (60%) 7,698
CID G&A 1,450
TOTAL INDIRECT COSTS $ 8,548
TOTAL COST OF ACTIVITY $23,191 17,975
Mission Buy-In Funding...ovveveoronrssescscsrecosnnsses 3 0

WMS-T1 Core FUNding.ecussessesrscsssesssssncensnsensnes 323,191

Vasmd
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UNIVERSITY: OVERALL

COUNTRY: Kenya

PERSONNEL BY
DISCIPLINE

Discipiine

Ag. Economist

|

Irrigation Engineer

Rural Socloioglst

}
|
|
!
|
l
|
I

|
t
|
|
|-
|
|
I

LE




32

Technical Assistance

SENEGAL
Activity Title: Water Users Manual Code #1-02-032-84
Description: Assistance would be provided to develop methodoloyies of transfer of irrigation technoloyy

to 24 villayes in the Bakel area of the Senegal River Basin to enable increased ayricultural production.
Approval for a six-day work week and holiday pay is requested for all short term TDY under this activity.

DELETED




Technical Assistance

SENEGAL
Activity Title: Bakel Small Irrigated Perimeter Assistance Code #1-02-033-84
Description: Assistance would be given to develop a three-year work plan for the maintenance and
expansion of irrigated perimeters in the Bakel Area. Approval for a six-day work week and holiday pay is

requested for all short term TDY under this activity.

Institutions: Managiny Usy Cooperating Cu Participating

FY 1984

PERSONNEL BY
DISCIPLINE

TOTAL

Agri. Engineers . 3.00

Ag. Economists . . . 1.00

Institutional Exp. . . 1.50

TOTAL 5,50

MISSION
Project Costs: WMS 11 FUNDING  CONTRIBUTION

[tem

Professional Personnel 4.50 PPM (ts) $ 27,000
Local Hire 1.00 PPM (nts) 2,000

Travel 2 trips 5,000

Per Diem 135 days 5,400
135 days

Other Dirart Costs

Consultants

TOTAL DIRECT COSTS $ 39,400
Indirect Costs:
University Qverhead 12,608

CID - DBA 733
- G&A 3,940

TOTAL IMDIRECT COSTS $ 17,281

TOTAL COST OF ACTIVITY $ 56,681

Mission Buy-In Funding . + v o v v v v v W . e o o« $ 39,681

WMS TT Core Funding & v v w v w v o o v v o . « s $17,000




UNIVERSITY: OVERALL

COUNTRY: Senegal

PERSONNEL BY

DISCIPLINE

Oiscipline

RS E OIS SRR SICESCECECSESTTI-ST=ETS=En=ox

Ag. Economist

T=====EETEccEs=Eo=

Tofal 1

I.OOI

I
1

Agril. Englneer

5.501
|

Extension Speclalist

2.501
I

institutional Speciallst

1.501
!

Sociologlst

2.501

13.00

ve
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Asia Bureau



o 36
Technical Assistance
BAMGLADE SH
Activity Title: Completion of Water Management Systems Project Paper 1-02-072-84
Description: Project will focus on development of manpower and institutional structures necessary for

Bangladesh to deal with its water management problems effectively,
project paper. Team leader will
coordinate team data gathering and wr

Team to submit final version of
provide assistance to mission for water management activities and
iting efforts (six day work weeks for short term consultants).

Institutions: Managing CORNELL Cooperating Participating

Activity Coordinator: Hammond Murray-Rust Phone: c/o AID, Dhaka
FY 1984

PERSONNEL

BY 1983 1984

DISCIPLINE

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOTAL

Agr. Engineer 1 1 6 2.6

TOTAL 2.6
Project costs MISSION
Item WMS-~11 FUNDING CONTRIBUTION

Direct Costs
Salaries & Benefits

Professional Personnel 9,836

N e .6 months at $1,000 600

Per Diem/11ving allowanc 3o at 31,000 o
DBA 78

Other Direct Costs

Eg:sultants 3 days at $ 200 600

Travel 2 trips at 250 . ggg

Other ’
TOTAL DIRECT COSTS ’ $13,614

Indirect Costs

University Overhead (49.3%X) 5,757
CID GLA 1,348
TOTAL INDIRECT COSTS $7,108
TOTAL COST OF ACTIVITY $20,719
Mission Buy-In FUNGINg..cesessessocusrserasrscnnores 3 0

WMS-T1 Core Funding....cevsesesessessornssacrnssosnss $20,719
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1-02-073-84
Technical Assistance
BANGLADESH
Activity Title: Technical support for Mission and Regional Water Management Activities
Description: Provision of technical support for mission water management activities between

authorization of WMS project and actual implementation. Coordination between public and private sector
agencies {invelved in i{rrigation development; development and oversight of action-research and data

collection problems on existing water management activities and constraints; assistance to research and
training institutions in training programs.

DELETED




Technical Assistance

Activity Title:

Description:
organizational

operate and maintain delivery

network
interdisciplinary analysis of scheme for

BURMA

Wakema Pump Scheme Study

and on improved

on-farm

Code ¥ 1-02-036-84

Interdisciplinary study of cropping systems, farmer attitudes, and informal and formal
arrangements affecting implementation of Wakema electric pump irrigation scheme in the
Irrawaddy delta; provide field training for extension personnel

on organizing and training farmers to
complete

irrigation
use by planners and recommendations for other schemes in region.

practices;

Institutions: Managing: CORNELL Cooperating: (CSU Participating
Activity Coordinator: Milton Barnett Phone: (607) 256-4526
FY 1984
PERSONNEL
BY 1983 1984
DISCIPLINE :
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOTAL
Agronomist 1.5 oo ==- i A i === l'5§
Agr/Irr.Engineer | 1.5 T i =T T e e 1.5
Agr.Economist 1.5 i - = me Tt i 1.5
i
Rur Sec/Cul Anthrg 1.5 === --- --- -=- --- --- 1.5,
TOTAL 6.0
Project costs
MISSION
Item WMS-I1 FUNDING CONTRIBUTION
Direct Costs
Salaries and Benefits
Professional Personnel 3 PPM at $4,766 14,298
Travel - USA to Rangoon 4 trips at $3,200 12,800
in Burma 4 trips at $§ 500 2,000
Per Diem 8 days at $§ 100 800
120 days at § 47 5,640
DBA 447
Other Direct Costs 1,000
Consultants Fees 54 days at §$ 225 12,150
TOTAL DIRECT COSTS $27,895 $21,240
Indirect Costs 12,365
University Overhead (49.3%)
CID G&A 2,762
TOTAL INDIRECT COSTS $15,127
TOTAL COST OF ACTIVITY $43,022 $21,240
Mission Buy-In Funding....covivurerenneseenssenseess $ 0
WHS-11 Core FUunding.evivessesnssonsssnseesssosesnons $43,022
“qﬁr.a o ) ) . l‘!"fi . r‘lj . N |"-‘
CECRRA W AL RS WG SR N B SR R I R
‘ir I -r-:l Vo it b b \t.: he nlhA o e e



UNIVERSITY: OVERALL

COUNTRY: Burma

oY

PERSONNEL BY ! FY 1984 1
] !
DISCIPLINE ! 1985 I 1984 |
| | !
Discipline I Oct Nov Doc 1 Jan Feb Mar Apr May Jun Jul Aug Sep | Total

::::::::::::z::l::====‘..-:|::=z:::::::::::x::n:::u::==:==::::::x::::::a:n:::::::::::::::::::::::::::=::==::==::=: l =======

Ag. Economist I 1.001 | | ! } I ! | | 1 ! | 1.001
i ! | ! [ ! I ] 1 ! ! l |

Agri./lrrci. Englneer I 1.001 ! ! 1 | | | | ! ! ! | 1.001
Jwmmmee I ] ! | { [ | -1~ | I [ !

Agronomlist 1 1.001 ! 1 ! ! ! I | 1 | ! I 1.001
- -~ - | 1 ! 1 ! ! 1 ] i | -1 !

Rural Socloiogiest I 1.001 ! | ! ! 1 i ! 1 ! i l 1.001
{ l ! | ! I i ! i l 1 | |

| ! | [ ) ! | 1 ! ! | | I 0.001

4.00
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Technical Assistance

INDIA
Activity Title: Maharasntra Minor Irrigation Project Code #1-02-018-84
Description:  Assist USAID/India in determining the scope and nature of A{D assistance to the minor
1rriyation proyram in Manarashtra and prepare a report on teasibility as a pasis for project paper,

Special enpnasis 111 be put on the gevelogment of an institutional analysis. Approval for a six-day
work week and holiday pay ts requested for all snort tem TDY unger tnis activity,

[nstitutions: Manaying usu Cooperatiny Participating Cy
Fy 1984
PERSOMNEL BY 1983 1984
DISCIPLINE
oct tov bec | Jan | Feb | Mar Apr | My | Jun Jul Auy Sep T0TAL
C5ordinator 0.75 | 0.75]0.75 1.00 [1.00 4.25
Ayry, tnyineer 0.75 | 0.75 1.50
Instit, Specralist [0.50 {1.00 1.50
Ayronomists 0.75 , 0.50 1.2%
Socioloyist 0.75 0.75[ 1.50
*Ingran Ay. Engineer 0.75 | 0.75 1.50
“Ingran Agronomist 0.75 | 0.75 1.50
*Indran Inst. Anal. |1.00 Jo.50 | ' 1.50

To be provided by USAIQ:

Ay, £conomist ](.75) (.75) (1.0 ](1.0) [(1.0) (4.50)
WID Of ficer [€75)]C.75) (1.50)
Project Of ficer '(1.0) (1.00)
* Local Consultants TOTAL 14,50
MISSION
Project Costs: WMS 1] FuNDING CONTRIBUTION
[tem

U.S. Professional Personnel 10.0 PPM {ts) at $6,000 $ 60,000

Ind1an Professional Personnel 4.5 PPM (nts) at 2,000 9,000
Travel - USA to India - 1 trips at 2,750 19,250
Per QOtem 280 days at 90 25,200 *
21 days at 100 2,100
15 trips at 300 4,500 *
Other Direct Costs 1,000

Consultants

TOTAL DIRECT COSTS $121,0%0

Indirect Costs:

University Cverneaa 23,u712

CID - DBA 1,628

- CsA 7,210

TOTAL I%OIRECT COSTS $ 31,910

TUTAL COST OF ACTIVITY . £152,960

Mission Suy-In Funding . o . v v v v v v W ... . $ -0-

WHS 1 Core Funding . . . . . 4 4 4 ... PP $152,960

* No indirect costs on tnese items because of direct AID fundiny,



http:75)1(.75
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48

Training and Technology Transfer
IND|'A Code #: 2-13-030-84
Actlvity Title: Development of Handbooks

Description: |Identlfy priorty subjects, and develop outllnes, and wrlte handbooks for use by fleld Irrigation
water management statf In Indla. Host country professlonals wlll assist In planning and writing the handbooks.

DELETED
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Technical Assistance

INDONES A Code #: 1-02-009-84

Activity Title: Short Term Water Management Speclalist

Description: To asslst with the early stages of the engineering data collectlon activity under the "High Performance
Sederhana Irrigation Systems" (HPSIS) project. Dutles to Inciude callbrating flow measuring statlons at selected
HPSIS sites, examine exIsting data collectlon procedures, and check Installation of water measuring Instruments. Also
suggest some guldellnes for analyzing englneering data In combination with soclo-economlc data should be developed.
SIxth day pay will be pald. Thls activity Is funded by the mission.

DELETED










UNIVERSITY: OVERALL

COUNTRY: Indonesla

PERSONNEL BY I FY 1984 I
DISCIPLINE : 1983 i 1984 :
Disclpline : Oct Nov Dec : Jan Feb Mar Apr May Jun Ju! Aug Sep : Total l’

Ag. Economist 'le: T T o : TS

I I I |

| | ! 1 I I I | I I ] i

Agrl. Engineer I I 0.751 1.751 1.001 1.001 1.004 1.001 1.501 2.001 2.00! 1.00/ 1.001 14.00)
I I ! ! [ I ! I I | I I I I

Agrl. Engineer/Agron. I ! ! I 0.501 ! I 1 ! 1.00! I [ I 1.501
1 I ! i I I I ! I ! i I i !

Agronomist I ! i 1 [ I I I 0.501 1.00! 1.001 ! I 2.501
I ! I ! ! I ! | ! | ! | ! !

Civil Englneer | I l ! I I I I 0.501 1.001 1.00| ! I 2.501
I 1 I ! I i I I ! I I ! | I

Coordlnator I 0.251 | 0.501 ! I 0.501 0.25! | I | ] I 1.501
I I | I | ! ! ! i I | I I I

Economist I I i ! [ ! | I 1.501 1.001 1.001 ! I 3.501
! ! I ! I I ! 1 ! . I { 1 i

Editor ! I I I I I ! ! ! I 1.001 ! I 1.001
I I ] i ! ! l I I ! I I | I

Soclal Sclentist i | ] 1 0.501 I I I 1.501 2.001 1.001 ] | 5.001

89
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Latin America Bureay
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Technical Assistance

GUATEMALA

Activity Title; Baseline Survey Code #1-02-052-84
Description: Provice assistance to USAID/Guatemala in conducting a baseline survey in order to measure

the impact of irriyation components of mission agricultural projects. Approval for a six-day work week
and holiday pay is requested for all short time TDY under this activity.

DELETED
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Near East Bureay












UNIVERSITY: OVERALL

OOUNTRY: Jordan

PERSONNEL BY I

£8

DISCIPLI:E | 1983
--Blsclpllne : Oct Nov Dec
Agrl. “ngineer I 1.251 i
;gronomlsf §—-—: 0.7;: :
Economist : 0.7;: :‘
Institutional Speciallist : 1.06: 0.50:
Soclal Sclentlst : 0.75: :
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Worldwide









Training and Technology Transfer

Actlvity Title: Tralning Materlals

Description: Tralnlng materlals for
for use with project vldectapes,

DELETED

WORLD WIDE Code #: 2-12-041-84

L]
FYB4 Include a surface Irrigation planning guide and Instructor's materlals
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Training and Technology Transfer

World Wide Code #: 2-07-046-84
Actlvity Title: Materlals for Development of Solutlons Workshop
Description: This activity will develop a search for solutlions workshop wlth related materlials and supporting

activities. Workshop will Include formal training, fleld methodologles,
durling the experimentation and analysls period following the workshop.
on this actlvity.

DELETED

and a mechanism for *echnlcal backstopping
See appendices for more detalled Information




Training and Technology Transfer
WORLD WIDE Code #: 2-04-048-84
Actlivity Title: Developing Materlals for Senlor Offlcers Workshop

Description: Developing of materlals for a workshop to famlllarlze senlor offlcers with the fundamental princliples
and concepts of Irrlgation water management. Requests from Indla, Pakistan, and Bangladesh Indlcate a strong need
to develop capabl|lty for presenting such a workshop. Materlals wll| be used and evaluated at Internatlonal
Commission on Irrigation and Dralnage. See appendices for more detal|ed Information.

DELETED

































http:Costs.44
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Training and Technology Transfer

WORLDWIDE
Activity Title:  AID/FAO Expert Consultation in Water Management Code ¥ 2_14-067-84
Description: Presentation of results of Farmer Participation Special study and participation 1in

Expert Consu)tation on Water Management meeting in Jakarta.

Institutions: Managing CORNELL Cooperating Participating
Activity Coordinator: Norman Uphoff Phone: (607) 256-6370
FY 1984
PERSONNEL
8y 1983 1984
DISCIPLINE
Oct Nov Dec Jan Feb Mar Apr May Jun dul Aug Sep TOTAL
Agr. Economists +25 -25
Political Scientist .25 .25
TOTAL .50

Project costs
MISSION
Item WMS-11 FUNDING CONTRIBUT ION

Direct Costs
Salaries & Benefits

Professional Personnel .50 PPH at $1,192 $ 2,384
Travel - USA to Jakarta 1 trip at 2,000 2,000
1 trip at 500 500
Per Diem 10 days at 100 1,000
DBA 58
TOTAL DIRECT COSTS $ 5,942

Indirect Costs
University Overhead (60%) $ 2,698
CID GRA 588
TOTAL INDIRECT COSTS $ 3,286
TOTAL COST OF ACTIVITY . $ 9,228
Misston Buy-In Funding..... $_ o

WHMS-11 Core Funding....... teeeeserareratiasirans $ 9,228
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Training and Technology Transfer

WORLDWIDE
Activity Title: Professional! Visitors Code # 2-11-068-84

Description: This activity provides a small amount of resources for inviting to the Cornell campus
individual junior and senior professionals to report on recent research or action projects and to exchange
information and views with the Cornell group working on irrigation. This intellectual exchange serves to
keep Cornell faculty and graduate students informed about current developments, to inform others about
present activities and approaches being used in the project and to identify potential participants in
technical assistance and other activities of the project.

Institutions: Managing: CORNELL Cooperating Participating
Activity Coordinator: Barbara 0. Lynch Phone: (607) 256-8463
FY 1984
PERSONNEL
8y 1983 1984
DISCIPLINE

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOTAL

6-8 Professional
Visitors

TOTAL

Project costs MISSION

[tem WHMS-TT FUNDING CONTRIBUTION

Direct Costs

Travel - to Ithaca 5 trips at $§ 800 4,000
Per Diem 15 days at § 65 975
Other Direct Costs 1,000
TOTAL DIRECT COSTS $ 5,975

Indirect Costs

University Overhead (51.975%) 3,106
CID G&A 592
TOTAL IKDIRECT COSTS $ 3,698

TOTAL COST OF ACTIVITY T ;TELQZQ o
Mission Buy-In FUNding.eeeeeeseeeernenneronnnonasns 5§ o

WMS-IT Cre FUNDiNg.oseceeereseeenennsernccoananene $ 9,673
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Special Studles

Activity Title:

Descriptlon:

Indla, Rangladesh, Mexlco, Peru, and
Preparation of flnal version of paper based on workshop dlscussions

Institutions: Managing Cornell

Revislon of small-scale Iret
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WORLDW IDE Code #: 3-04-069-84

Small-Scale Irrigation Systems Speclal Study Completion

gatlon concepts paper In |}
Bollvia for November workshop (see tralning and technology transfer).

Cooperating Participating

Actlvity Coordinator: JiIm Nickum, Barbara Lynch Phone: (607) 256 - 5095;
(607) 256-8483
PERSONNEL BY [ FY 1984 !
] — l
DISCIPLINE | 1983 ! 1984 |
----------------- == ! | I
Discipline I Oct Nov Dec | Jan Feb Mar Apr May Jun Jul Aug Sep | Total |
:::::::::::::::::::::===::::::::::=:=========:===:::::::::::::::::::::::=:=:==::=:================= ==I ======='
Agri. Engincer | 0.50) | I i I | ! ! ! i ! I 0.501
------------------ i b |~ I | -1 ! -1 |-~ e Bt | ! i
Civll Englneer | | I 1 ! l 1 I | | | | I 0.00!
----------------- = ! i ! == l------l------I-—----l--—-—-l--—---I——----l--—---—l
Economist ] l | I ! | ! ! | ! I | I 0.001
----------------- [===mue ~-~1 | |- i ! ! ! ! f-- ! ] |
Agronomist ! I I | | ! | ! ! ! ! ! I 0.001
----------------- R et -] i | == ! [====ea == | ! | -==1
Seclal Sclentist | | I | | ! | I | | I | I 0.001
------- - | -1 I I | | == ] == i Rl REEE T T E—"
I [ l ! ! I | | ! I ! ! I 0.001l
------------------ | -1 ] | | ! ] | -1 B i I !
| ! ! ! | ] ! I [ I | | I 0.001
0.50
Project Costs; WMS 1] FUNDING MISSION
I tem CONTRIBUTION
Direct Costs
Salaries & Beneflts
Frofesslonal 5 PPM ( ts) at 4,755 2,383
Graduate Students 11 GPM (nts) at 1,333 12,463
TOTAL DIRECT CO&TS b 14,846
Indirect Costs
University Overhead 7,088
CID - DBA 0
-G4 A 1,470
TOTAL INDIRECT COSTS b 8,558
TOTAL COST OF ACTIVITY $ 23,404
Misslon Buy~In Funding $ 0
¥MS 11 Core Funding $ 23,404

ght of summer fleld experiences In Srl Lank

. Recommendation for further study research,






Administra
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tive Costs

Faculty Salaries for Administration (3.5 months)

Support St
Assoc
Secre
Accou

Editorial assistance (4.2 months)

Travel
Trave
Other

Per Diem

aff Salaries and Benefits
iate Coordinator (9 months)
tarial (23 months)

ntant (6 months)

Total Salaries and Benefits

1 to PMT meetings
administrative travel

PMT meetings

Other

Other Dire

Communications, duplication, materials and supplies

Offic

Equipment
Perso
1 mod

Cornell In
Endow
Statu
CID G

TOTAL Supp

Total Travel and Per Diem
ct Costs

e equipment rental

Total Other Direct Costs
nal computer and printer
em

Total Equipment

TOTAL DIRECT COSTS

direct Costs

ed (factored at 58.35%)
tory (estimated at 51.975%)
&A

TOTAL INDIRECT COSTS

ORT COSTS

Code #:

0-02-996-84

Cost
$ 15,494

25,426
32,166
12,349

6,245
$ 91,680

5,000
4,350

1,750
__ 1,850

$ 12,950

11,000
8,626

$ 19,626
1.600
3,000

700

$ 5,300
$ 129,556

11,670
47,743

12,301

$ 71,414

$ 201,270
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Administration
WORLD WIDE Code #: 0-02-998-84
Activity Title: CSU Administration
Description:
Instftutfons: Managing: csu Cooperating Participating
Activity Coordinator: Dan Lattimoie Phone: (303) 491 - 6991
PERSONNEL BY ! FY 1984 |
DISCIPLINE : 1983 ! 1984 {
Discipline ; Oct Nov Do;-—: Jan Feb Mar Apr May Jun Jul Aug Sep : Total |
Z;F??'ESQIE&EF‘"I"BT&ZT'6?657"6?65]’”655?"6?657"6?65}"'535?"6?65?“6?68?"6?65?"Bﬁéé?"éfié}""IT66:
Civil Engtnaer : 0.08: 0.08: 0.08:- 0.08:- 0.08: 0.08: 0.08: 0.08: 0.08:- 0.08: 0.08: 0.12: 1.00:
Economist --: 0.08; 0.08:- 0.08:- 0.08: 0.08; 0.08: 0.08: 0.08: 0.08: 0.08: 0.08: 0.12: 1.00:
Rgroncmist : 0.08i 0.08: 0.08:- 0.08: 0.08:— 0.08: 0.08; 0.08: 0.08: 0.08: 0.08:- 0.12:-~-I:66:
Socfal Scientfst : 0.0g: 0.08: 0.08: 0.08:- 0 08:-—5?65f 0.08i 0.08: 0.081 0.08: 0.0;:— 0.12: 1.00:
Director —:- 0.50: 0.50: 0.50: 0.50;- 0.50: 0.50: 0.50; 0.50: 0.50:--aj;6;- 0.50:— 0.50: 6.00:
Secrataril & supsl 3501 3,501 3501 3s0l 3501 3sol 3t aae el el el e i
B - T e 53.00
Project Costs: WMS II FUNDING MISSION
Itom CONTRIBUTIUN
Direct Costs
Salarfes & Benefits
Professional 53 PPM (nts) at 2,180 115,526
Travel - USA to 7 trips at 500 3,500
Per Diem 7 trips at 200 1,400
Other Direct Costs
Other: (Itemize, 1f large) 42,326
TOTAL DIRECT 00STS b 162,752
Indirect Costs -
University Overhead 58,591
CID - DBA 0
-G&A 16,275
TOTAL IMDIRECT COSTS b 74,866
TOTAL COST OF ACTIVITY b 237,618
Missfon Buy-in Funding b 0
WHS II Core Funding s 237,618





http:164,1.04
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FY84 ACTIVITIES FUNDED FROM FY83 CARRYOVER






Training and Technology Transfer

Actlvity Title:

Descrlption:
budgeting purposes only.

To provide two Internshi

118

WORI.OW IDE

Inc. WM Capabllities - Internship No. I

ps for a one-year perlod for the Asla Bureau.

Code #: 2-11-038-84

*Salary level set for

Institutlons:  Managling: CID Cooperating Partlclipating
Actlvlty Coordinator: Wayne Clyma Phone: (303) 491 - 6991
PERSONNEL BY | FY 1984 I
; | )
DISCIPLINE 1 1983 | 1984 |
----------------- [ 1 ||
Discipline I 0ot Nov Dec | Jan Feb Mar Apr May Jun Jul Aug Sep | Total |
:::::::::::::::::::::::=:===::::::::::::::—.::::::_—.:::::::::::==:===:=============:::::::::::::::::::::| =z=z====|
Agri. Englneer | ] | | | | | | | l | i I 0.00l
----------------- [ormmmmmf | | ! i Bt R atand EE LT Ry (R U
Civit Englneer | | ! | | ! | | | | ) | I 0.00l
----------------- R et ol RSy Py pUSpay JR— 1 | l -1 I ===
Economist | | | | | I [ | | ! l | I 0.00l
----------------- el RCC Y BT | 1 [ { i | |- Rl B B |
Agronomist ! ! | 1 I ] | | | | I 1 I 0.001
----------------- R B e | | | (R | 1 1 ! | l |-- |
Soclal Sclentlst | | I ! | l [ | | ! | | ! 0.001
----------------- R B B Loy 1 | ! I | i i ! |
Coordinator i [ | | I | | ! | | ! | I 0.001
----------------- lemmmee| | | | | I | ! I | - == |
Graduate Students! 1,001 1,000 1.001 1.00| 1.001 1.001 1.0001 1.00) 1.0001 1.001 1.00! 1.00I 12.001
12.00
Project Costs: WMS 11 FUNDING MISSION
Item CONTRIBUT ION
Direct Costs
Salaries & Beneflts
Graduate Students 12 GPM ( ts) at 12 30,000
Travel - USA to 2 trilps at 5,000 6,000
2 trips at 600 1,200
1 trips at 170 170
Per Dlem 56 days at 75 4,200
TOTAL DIRECT COSTS $ 41,570
Indirect Costs
Unlverslty Overhead 9,145
CID - DBA 1,050
-G2&A 4,157
TOTAL INDIRECT 0OSTS $ 14,352
TOTAL COST OF ACTIVITY s 55,922
Misslon Buy-in Funding ] 0
WMS 11 Core Fundlng H 55,922












Part Ill: Concept Papers and Plans
for Worldwide Activities
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APPENDIX A

PROPOSED WORK PLAN FOR WMS-TI SUBPROJECT:

MAIN SYSTEM DESIGN, MANAGEMENT AND REHABILITATION
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August 1983
PROPOSED WORK PLAN FOR WMS-11 SUBPROJECT:
MAIN SYSTEM DESIGN, MANAGEMENT AND REHABILITATION
by
Wynn R, Walker, Professor

Utah State University

STATEMENT OF PROBLEM AND ISSUES

. Under the theme "irrigation system management ," the WMS-11 Project
intends conducting research studies of various components and operational
linkages within irrigation systems. As a part of this objective, an
interdisciplinary, inter-university subproject is proposed to study the
design, operation and maintenance of the irrigation conveyance system
which collects water resources at the watershed and conveys them to the
farmlands. This system is often divided into a "main" system operated by
governmnent agencies or structured user groups, and a secondary system
serving a "unit command area" which is, in theory, constructed, operated
and maintained by individuals or small non-agency groups. In practice,
technical support and defined responsibility are too frequently missing
in the command areas.

At the engineering level, conveyance hydrology 1is generally
understood, although these principles may not be given sufficient
emphasis in  most civil or agricultural engineering curricula.
Forexample, design procedures are often based on maximum steady state
flow rates assuming a standard strategy for operating the system, a
strategy which may or may not be valid. The hydraulic transients,
introduced in some main system operations, which may be very important
factors affecting irrigation practices on individual farms, are seldom
taught at the baccalaureate level. Estimating seepage, operational
losses and flow measurement errors requires practical experience,
particularly since these factors change during the life of the project.
Of an evenless defined nature are the multitude of important Tinkages
between the main network and the water resource and water use systems at
either end. These problems lead to a large variety of operational
weaknesses which are often unfairly attributed to the engineers who may
be responsible. Poor management is nct the outcome of a "single-minded"
discipline that is unwilling to recognize the array of social and
institutional pressures acting within the system and incapable of system
scale coordination of wate- delivery and use systems, The truth is that
these individuals lack adequate training. The supporting computational
tools which would allow a higher level of system management are not
readily available, and the translation of social and institutional
influences into hydraulic-hydrologic impacts is yet to be developed.

Thus, in addition to the need for more advanced and comprehensive
computational tools and training, main system management must also begin
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including a host of institutional issues. These include: (1) the
institutional linkages in the water law system governing the development
and use of water and the impact on the operation of the irrigation
network; (2) policies which administratively define and extend the legal
framework and set in motion procedures for financing, project selection,
design and construction, operation, agricultural production supports,
etc.; (3) the organizational arrangements between the public agencies
responsible for water development, water conveyance and sometimes
allocation; (4) the interactions between these agencies and the
irrigators; (5) the effectiveness of the irrigators in organizing for the
construction, operation, maintenance, equitable allocation and use of the
irrigation water supplies based on the water demands for optimal crop
production below the point of main system control; and (6) the impact of
main System operations and maintenance on irrigation water use.
Consequently, main system management shouldbe envisioned as an inter-
disciplinary subject involving agronomists, irrigation engineers,
economists, lawyers, sociologists and anthropologists.,

This project addresses a well-documented problem of world-wide
importance. It focuses on one component of the irrigation system at a
Tevel in which individual components and their interactions can be
studied. Technical assistance and training programs will assume that
main systems can be improved substantially with respect to conveyance
efficiency, delivery reliability and management; and that improved
on-farm irrigation practices, and thercfore production, are also
dependent on better main system operations., Under this prnject, a
conceptual framework will be developed, tested and demonstrated to
support the implementation of these programs.

DEFINITIONS AND SCOPE

The maximun benefit of irrigation cannot be derived unless the
collection, storage, transmission and delivery of water are coordinated
with the temporal and spatial characteristics of the water needs at the
farm level. A necessary input to the evaluation of the main system,
therefore, is the behavior of the area it serves. Similarly, the main
system should not be considered independently of the catchment where it
derives its water supply. None of these physical systems should be
divorced conceptually from their associated social and institutional
systems. Thus, three linked sub-systems are involved in this project --
the unit command area, the catchment and the main system itself. The
following paragraphs define these subsystems and discuss some of the
issues associated with each that should be factored into this project.

The Unit Command Area

The irrigation conveyance system is a channelized pathway from the
water supply to each individual field. Near the downstream end of this
system, water distribution changes from allocation between irrigated
blocks, or comnanded areds, to allocation between individually irrigated
fields. This point is assumed to demarcate the main system from what is
herein defined as a "unit command area” (abbreviated as UCA). This is a
physical division point in the system and is generally a turnout or
diversion structure. It may or may not be the point dividing the public

and private sectors of the economy or the governmental and private
institutional Tevels of administration.
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The UCA is comprised of individual fields and the ditches linking
them to the main system. As a system, it has not been investigated
extensively. The effects of irrigation timing, frequency, duration and
discharge on optimal cropping mixes and crop production need to be
quantified since achieving higher levels of production is critically
dependent upon having water on a timely basis with sufficient flow to
operate the application systems efficiently. Conjunctive use of
groundwater and surface water resources need to address questions
regarding the irrigator's response to uncertainty of water availability
and production inputs. Uther issues needing increased attention include:
(1) the priority of uses with the UCA; (2) formal and informal
arrangements for operation and maintenance of the distribution network;
(3) changes in the nature of irrigation from season to season or from
year to year; and (4) effects on household subsistence and income, labor
and environmental consequences, waterlogging, disease vectors, etc.

Models of the UCA must allow for technological improvements, both of
cropping systems and of methods for applying water to cropland. The
major weakness in previous research studies on main canal system
management has been the wuse of UCA wmodels in which irrigation
efficiencies, directly assigned or implied in "duties," are unsupported
and unrealistic. Even when efficiencies are reasonable, such models
generally represent an "“average" seasonal condition. The farmer must
contend with wide variations in water requirements as well as major
changes 1in advance and infiltration from one irrigation event to the
next. The capability for modeling climatic effects and the hydraulics of
surface irrigation has improved tremendously in the last few years.

The size of the unit command area is an important issue in the
design of the main system, and this will be one variable to be studied
under the project. Small command areas require more main system
investment in structures and higher administrative operation and
maintenance costs, but the main system can be more responsive to the
UCA. Larger areas cost less to serve but are more difficult to serve
effectively., The issue of where the interface occurs often reduces toa
question of where public, directly subsidized support such as commonly
provided for main systems ends and private (less subsidized)
responsibility for unit commands begins. Large UCAs tend, therefore, to
reduce public costs while increasing private financial commitments. In
most countries, this interface may be set by policy and may be different
than the optimal location for best system effectiveness.

Unit command areas seldom have formalized operating rules and the
communicating link with the main system is often undefined. One must
presuppose that main system operations would he somewhat reflected in the
operation of the UCA and that UCA operations could therefore be
influenced by changes in the main system. An important issue therefore
is how might water management in the main system be modified to enhance
water use in the UCA.

The organizational effectiveness of the farmers in the UCA for
operating and maintaining their portion of the irrigation distribution
network plays a significant role in the effective use of the water
supplies for producing crops, both in terms of total production and the
equity of this production between farmers at the head and tail of the
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retwork. Again, this is a dynamic situation that changes between periods
of plentiful and scarce water supplies during any season and from one
seasom—to the next. Also, the water losses 1in the system are
significantly affected by the organizational capability for maintaining
the water delivery and removal channels.

This subproject will treat the YCA as a modular subsystem and
attempt to simulate its aggregate response. The efforts of Colorado
State University are expected to evaluate the UCA in substantially
moredetail, and those results will be used to refine the UCA aggregate
response component of this work.

The Catchment Area

- For purposes of this study, the catchment area is defined as the
area of the watershed supplying water for irrigation to the main system.
It would include the upland drainage feeding the stream where main system
headworks are located, reservoirs and control structures operated in
conjunction with the main system,

The nature of the catchment has an important bearing on irrigated
systems. For instance, the size, shape, topography, soil and veyetative
characteristics of the wupland drainge area dictates the runoff
hydrographs to the main system. These parameters may also effect
sediment and debris in the flows which increase the need for
maintenance and reduce system conveyance and storage capacities.

A few of the issues of concern with regard to the catchment area
are: (1) integrated management of storage and control facilities; (2)
supplementing direct flow diversions; (3) forecasting and monitoring
runoff; (4) treatments of the watershed to control sediment and debris;
and (5) flow augmentation.

Integrated Management. In many hydrologic systems, the major
fraction of Trunoff from snownelt or rainfall occurs prior to the peak
consumptive use period of agricultural crops. An irrigated area may be
small so that even the reduced flows are sufficient to satisfy crop
demands during the critical maturation (and peak consumption) periods,
regardless of the cropping pattern. Under many other systems, sufficient
water 1is not generally available and cropping patterns are adjusted
toward early maturing crops or drought resistant crops. It is not that
the annual water supply is deficient, but that the temporal distribution
of the supply is out of phase with crop demands, Reservoirs solve this
problem and they make water available for hydro-electric power
generation, recreation, fishing and urban or industrial needs. They also
act to control flooding.

The operation of reservoir systems which supply irriyated
aygriculture is complex. Reasonably accurate methods have been developed
to forecast crop water requirements and to predict crop yields which can
be expected under various irrigation regimes. However, few if any
reservoir system operators know the cropping pattern being serviced
and would never know the moisture status on an individual field,
nor the schedules of plantings, cultivations, pest
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be controlled in the catchment area by managing flow velocities and
surface irrigation can be supplied, the administrative efficiency of main
system operation can be maintained and the system losses tend to be more
equitably distributed. However, the system costs more to construct and
operate due to larger capacities. The difficulty in serving the temporal
variations in crop demands remains a severe constraint to production.
There is also more opportunity to exert individual influences on
administrative decisions.

Demand Systems. Many irrigation projects operate with a decidedly
downstream view because the irrigated lands way extend great distances
from the main system headworks. This scenaric assumes implicitly that
the reguirements of the irrigated sector can be anticipated one or more
days in advance, depending on the lag time in the delivery network. The
philosophy is to operate on the basis of irrigator demand, or in response
to demand communicated to the system, Few if any demand systems which
include long delivery networks are able to satisfy downstream demands all
of the time. Some modern systems and most groundwater systems, in which
the operation of the catchment and main facilities respond to the UCA,
approach this ideal. Discharge capacities for hoth canals and pumps, and
therefore capital costs, are higher for such systems. Operation and
maintenance costs are also higher due to the neced for more skilled
mangers and increased maintenance due to periodic fluctuations of water
levels of the canals. The physical managoment of main systems is more
difficult because the hydraulic conditions are continuously changing.
Demand systems present greatly increased opportunities for external
influence in decision making. Main system functionaries yield tremendous
power at times of high demand in responding to individual requests, so
their good will is cultivated by most irrigators. This may be the most
serious drawback to demand systems.,

Summary, It is perhaps paradoxical that with the tremendous capital
investments that have been made to construct or rehabilitate irrigation
systems, yields in most areas are still well below the attainable. An
enumeration of the reasons would be lengthy and site-specific, but in
most cases a major contributor would be inadequate irrigation system
performance. 0On balance, the need for water conservation and increased
yield are outweighing administrative problems associated with more
sophisticated systems, Newly constructed or rehabilitiated main systems
tend to incorporate as much of a demand nature as possible and make the
main system more responsive to the needs of irrigators. Farmers are
Fecoming more involved in main system management and in evaluating the
performances of their systems. Thus, important issues concern the
methods of improving delivery flexibility at reasonable cost, how to
modify existing institutional structures to accommodate desirable changes
and the development of a trained personnel to implement the changes.
Certainly, some of the primary benefits expected from this special
research study are identifying legislative or policy changes that would
improve system performance and organizational rearrangements and training
programs tnat would provide the necessary skills  for continually
improving the planning, design operation and maintenance of irrigation
systems,



132

Project Objectives

1. To develop a multidisciplinary model describing main conveyance
and  distribution subsystems within irrigation systems,
inctuding the physical and iastitutional linkages with the
catchment and irrigated service areas. The model should
simulate main systems generally and provide a means of
optimizing objectives within particular system constituents;

2. To test the model using comprehensive field case study data to
ensure its applicability to systems in the developing
countries;

3. To apply the model under an action research progam to at least
three diversified systems in areas of need in order to
substantiate the practicality of the analysis and to provide
the framework for transferring technology to other areas: and

4. To formulate guideines for the selection and deveiopment of
appropriate technology including software and training
materials needed for in-country and expatriate users, and
hardware for the operation of main systems,

Conceptual Strategy

The catchment, main system and unit command area segments of an
irrigation system are physically contiguous. These components may be
adininistratively and operationally coordinated at some level, although
effective coordination is requently deficient. Systems themselves may
range in size from a few thousand hectares in aerial extent to millionsof
hectares. They will invariably be complex. The guestion arises as to
how the main system design, operation and maintenance be studied in
detail without detailed study of catchment and UCA systems which provide
inputs and 1impose constraints through strong linkages to the main
system. There are also a number of logistical questions such as how to
incorporate an optimizational capabiity to evaluate and rank options for
improving management and system perforinance, how to integrate social and
economic characteristics with physically based descriptions of the system
and how to transfer the results of the study to personnel involved in
actual main system operations.

In considering these questions and the nature of the irrigation
systems, the strategy for investigating main system issues may be best
founded on a management services orientation which is capable of
integrating physical simulation with an optimization capability and
including social-institutional considerations as constraints and boundary
conditions. Because main systems are themselves networks with discrete
control or decision points and flow pathways, it scems logical to base
the approach on a network analysis structure. The main system model
which emerges from applying hydraulic and administration principles must
be Tinked with catchment and unit command area submodels in order to
incorproate their inputs and constraints. This strategy allows the study
to investigate main system issues without sacrificing the vital effects
of other irrigation system components.
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A modeling framework fur problem definition and development of
alternative solutions imposes some rather unique restrictions on an
investigtion. Field data are needed to calibrate and verify the models,
and are generally more exhaustive than data derived when simply defining
problems and remedies. (The strategy is thus to evolve from the general
to the specific.) These data need to be indicative of awide range of
physical and operational conditions in order to provide the models with
sufficient generality to be transferable., The data must therefore be
collected from multiple case studies.,

In addition to employing a strategy based primarily on modeling and
detiled case study analysis, the results must be applied in a rezal time
situation, i.e., close the loop in the study with an action research
program. A sign:fiant refinement in most algorithms occurs when their
use moves beyond the development and verification stages to their
practical application. Methods of collecting and reducing data are often
modified to streamline field use of the model, and generally, training
others to use the product of a research project is best accomplished
under familiar conditions.

DESCRIPTINY OF ACTIVITIES

This special study involves the derivation and application of
basically new concepts in both research and applied areas of irrigation.
While the need for integrated main system design and management
procedures 1s recoynized, a detailed strategy for their development has
yet to be formuleted,. Likewise, there has yet to be concentrated
interdisciplinary thought applied. Remedying these two deficiencies
should be the first task under this project., Several components of the
model expected as primary outputs are fairly obvious and involve only
modifications and adaptation of existing technologies, for example, the
hydraulic simulation of canal flows, crop water demands, watershed
runoff, etc. Their development can therefore proceed immediatey along
with the collection of data to guide their formulation. Formulating an
interdisciplinary strategy for study and initiating the physical modeling
wduld comprise two of the principal parts of the 1982-84 fiscal period
work plan,

The case study analysis needed to guide model development will begin
during this work plan period and continue throughout the duration of the
subproject. Because this research is intended to couple with planned or
on-going USAID projects, the opportunity may also exist to provide an
intermediate level of technical assistance and training to involved USAID
and host-country personnel. Under this work plan, several potential case
study projects need to be identified and visited by a reconnaissance
level interdisciplinary team, Then, following the workshop to refine an
overall subproject strategy, follow-up visits need to be made to case
studies that can be initiated to accomplish a more detailed data
inventory and evaluation of physical and operational problems. During
the case study, data need to be collected to fill any gaps that may exist
and that may be needed by the models. Afterwards, the results could be
used to assess main system issues and serve as a more rigorous training
experience.
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1982-83 Activities

1.

Several potential case study areas will be identified from
which a broad range of system conditions can be extracted to
provide generality to the analytical procedure.

Initial contacts via several channels will be made with USAID
projects in countries like the Philippines, Thailand, India,
Morocco, Sri Lanka and the Dominican Republic for assistancein
these site selections. (This list of countries was developed
from consideration of prior, ongoing or expected work on main
system management, and the array of irrigation systems known to
be in place.)

A more detailed identification will be made with respect to the
assortment of physical and institutional parameters in at least
one, and possibly two, countries where the likelihood of USAID
Mission and host agency cooperation and contribution is best
and where the most cost-effective opportunity for obtaining the
required data can be found., A project team comprised of the
project leader and two to three others from WMS institutions
Colorado State University and Cornell University will visit
these sites as possible over a four to six week period in
August - September 1983 to examine alternative irrigation
systems for use in this project.

Based on discussions during the site visits and inputs from
colleagues at WMS institutions, a draft strategy statement will
be prepared and circulated to a 15-20 member group cf experts
who will participate in a workshop during 1983-84 project
period. The statement will delineate main system issues and
needs; objectives and conceptual approaches; relationships with
other USAID host-country, or other donor assistance projects;
potential case study opportunities and an overall framework for
main system evaluation,

Currently available simulation models of irrigation systemsfrom
the farmlands to the catchment will be assembled. Work will
begin on delineating their applicability to this problem and
their input requirements. Modifications to some components
will be initiated and initial sensitivity analyses will be
performed. These models will include watershed precipitation-
runoff programs, reservoir and canal operations models,
conveyance system hydraulics, cropland water requirements and
yield analyses, groundwater management models, etc. Assembly
of these model will be accompanied by a thorough literature
review of the individual technoloyies in order to identify the
associated state-of-the-art.

Preparations will be made to generate a baseline data set to
guide the model development efforts. Segments of two nearby
irrigation systems, one in Southern Utah and one in Western
Colorado, for which minimal operational data would have to be
collected, have been located. The Government Highline Canal in
the Grand Valley is a direct river diversion system in which a
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significant amount of data are already available from years of
salinity cortrol investigation. The Consolidated Sevier Bridge
Reservoir Company near Delta, Utah is a multi-reservoir demand
system where excellent records are maintained.

7. A list of experts and their expertise will be developed for a
main system workshop during the 1983-84 project year, The
proposed participants will be considered by WMS directors and
USAID program officers and then contacted for their indication
of interest and scheduling,

1983-84 Activities

1.  Activities (5) and (6) in the 1982-43 period will be continued
and expanded. By the end of that 1984 project year, a main
system operational model should be materializing and several of
the components verified.

2. Early in the 1983-84 project year, possibly as early as
December or January, and interdisciplinary main system
management workshop will be held in Logan. The objectives of
the workshop will be:

a. To define the current state-of-the-art with respect to the
main system;

b.  To outline the issues, both within disciplines and those
requiring interdisciplinary efforts that should be
addressed by the project;

C. To formalize the structure of the interdisciplinary and
inter-university Cooperative effort; and

d. To revise and finalize the Concept Strategy Paper,

3. Based on the results of the workshop, it should be possible to
initiate the case study analyses. This will require formal
site selection, approval and contribution by the USAID
Mission(s) and host-countries and assistance from host-country
agencies. The most probable scenario will involve evaluations
being set up first in Maharashtra, India and Northeast Thailand
and/or the Dominican Republic during FY 83-84. Additional case
studies might follow in other countries like the Philippines,
Morocco and Sri Lanka, The workshop strategy paper will
enumerate the data needed and the methods of analyses,

OUTPUTS

Sept. 1983: (1) Initial contact with USAID Missions in the Philippines,
India, Thailand, Dominican Republic, Morncco and Sri
Lanka to inquire as to interest in participation and
availability of projects.



Nov. 1983

Jan. 1984

Feb. 1984

Sept. 1984
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(2) A site visit to at least one mission to evaluate a
potential case study project that could be initiated in
FY 83-84.

(3) Workshop participants contacted.

Draft Concept Strategy Paper distributed to workshop
participants.

Host workshop on interdisciplinary main system design,
management and rehabilitation,

(1) Publication of Strategy Concept Paper.

(2) Initiation of case study action rasearch studies at
‘least one international site.

Completion of first case study.
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BUDGET: FY 1983

1. Professional Personnel (USU)

W. R. Walker

20 days ts @ 192.02 3840.40

2.33 ppm nts @ 3775.45 8796.79
G. E. Stringham

.5 ppm nts @ 3327.27 1663.63
T. C. Hughes

2.ppm nts @ 3321.25 6642.50
J. R. Moris

20 days ts @ 164.79 3295.80

-25 ppm nts @ 3295.80 823.95

total 25063.07

2. Professional Personne] (CU_AND CSU)
G.V. Skogerboe

20 days ts @ 242.50 4850.00
R.K.Sampath
20 days ts @ 176.40 3528.00

total  8378.00

3. Graduate Student and Fellowships

A.A. Keller 4.5 pm nts @ 1000 4500.00
N. Haie 2.0 pm nts @ 800 1600.00
J.R. Busman 1 pm nts @ 125 125.00

total 6225.00

4. Employce Benefits

27.35% of (1) 6854.74
18.8% of (2) 1575.06
11.25% of (3) 700.31

total  9130.1

5. Consultants

G. V. Skogerboe 2 days nts @ 213.77 425.54
J. C. Loftis 15 days nts @ 142.05 2130.75
D. F. Peterson 10 days nts @ 242.50 2425.00

————

total  4981.29
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Miscellancous Direct Costs

Computer Services 4000.00
Telephone and Mailing 500.00
Printing and Photocopying 200.00
Office Supplies 300.00
Other 800.00

total  5800.00

Travel

2 pt to Washington for system monitoring

conference 3740.03
1 pt to CSU to coordinate work plan 555.39
3 pt to Washington to coordinate work plan 2766.00
4 pt to Thailand to develop action research 17600.00

total 24661.42

TOTAL DIRECT COSTS

84238.89
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APPENDIX B

PROPOSED WORK PLAN FOR WMS-11 SUBPROJECT:

ECUAVIR
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I. INTRODUCTION

1. Justification as WMS Il Activity. The goal of the WMS II project is
to improve the technical efficiency, productivity, and economic
performance of irrigated agriculture, by increasing the effectiveness
with which increasingly scarce irrigation water resources are developed
and wused. Better water management 1is the crucial key element in
achieving this increased efficiency. To achieve these goals in the
context of improved water management, a number of activities are proposed
which themselves have a variety of practical objectives. Two of these
objectives are to: (1) increase the quality and expand the quantity of
U.S. expertise in irrigation water management, and (2) develop training
techniques and methodologies to disseminate improved water management
knowl edge.

Regarding the first point, the statement of work of the project
specifically provides for a focus on:

...helping expand the core group and in preparing others to
conduct the field work., This will include helping identify
individuals to comprise the expanded core group and providing
them with the required training and experience.

In addition to developing the level of expertise and pool of
ll.S. experts in water management, the second ohjective listed above has
as its training purpose to disseminate water management technology to
developing countries through the use of training materials appropriate
for both in-country technicans and local water users. This will both
improve the technical competence of LDC water managers and increase their
capacity to train other managers as well as water users themselves. The
project envisions the development of training techniques which greatly
accelerate the capacity of LDC institutions to accomplish this.

The ECUAVIR audio video module activities fundamentally further both
of these objectives. The project develops the capacity of water
management experts in the use of computers to create graphic and
antimated techniques and their integration with audio-video modules.
Such skills and expertise are extremely scarce and their application to
water management problems are practically non-existent. Thus the project
achieves a significant strengthening of a unique area of water management
expertise,

Likewise, the video modules themselves will make a significant
contribution to the training capacities of WMS II training activities.
The modules facilitate the transfer of relatively complex technological
information in a way that can be readily understood. This represents
the opportunity to jump the technological information gap; even where
semi-literate people are involved. Mot only are they useful for the



143

training of LDC water managers but also lower level extension personnel
as well as water users at the farm level. Thus, the project addresses in
a fundamental way the WMS II objectives of increasing the skills of U.S.
experts as well as applying new training methodologies to upgrade the
skills of LDC water managers and use:rs.

2. Prior Documentation, The detailed project proposal and
justification for this work 1is incorporated in a 12 page document
entitled "Proposal for Audio Video Modules for Ecuador," dated June
1982. That proposal describes how the modules integrate into a
comprehensive research and technoloygy transfer program in Ecuador. The
work plan and cost estimates contained in that proposal are superceded by
this document as a result of the interim experience in methodology, costs
and updated state of art production methods and equipment as later
explained.

A. Work Completed to this Date:

1. Mdule Content Agreement. The IIC in cooperation and agreement
with INERHI established a subject matter outline for the forty proposed
practical conceptual modules and 18 field exercise previews.

2. Production of Demonstrative Module. The T1IC produced a
demonstrative AV module to establisn a common understanding as to the
type, quality, subject matter depth, length and variety of production
components to be incorporated into the whole program and an improved
basis for estimating the total production costs. This module is a 15
minute module on Surge Flow. The concerened agencies have previewed this
module, approve the general approach with the understanding that cultural
live filming will be done in Ecuador.

3. Integrated Training. The IIC has elaborated a proposal detailing
how the proposed modules fit into and form the basis for a comprehensive
training program in irrigation for Ecuador,

4. Mriting of Script. The writing of the script for the modules has
commenced and 1s continuing,

5. Establishing Efficient Production Methodology. Strategies for
production and ohtaining the hignest practical quality audio visual
modules are continuing and are shifting rapidly due to dynamics of the
computer graphics filming, editing equipment, costs and capabilities.
The experience gained in the production of the Surge Flow Module have
been invaluable in developing this work plan,
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IT. HORK PLAN

B. Development of Work Plan and Cost Estimates

Our earliest cost estimates contained in the Proposal were made
without actual experience of the Surge Flow demonstrative module. OQur
estimates prior to our Surge Flow experience was calculated at slightly
over $3,000 direct costs per average module plus 35% USU overhead and 10%
CID administrative costs for a total of about $4,350 per module, totaling
more specifically $185,335 for the 40 modules.

This work plan is based principally upon our projections resulting
from our actual experience in production of the Surge Flow demonstrative
module both in terms of methodology, time, equipment and total costs. Ve
calculated our actual total costs in production of the Surge Flow module
at $9,000 for 15 minutes. We have then considered our best projections
by incorporating calculations for improved production methods, economies
of scale, new state of art equipment for editing and art computer
graphics, filiming and production whici were not available to us for Surge
Flow but which are now or will soon be available. Our present estimate
is calculated at a total cost of $6,060 per average module or a total
cost of $263,241. The following cost estimate under AID format is our
best rough calculation as to line items but because of the experimental
nature and shifting state of art the IIC would have to have the right to
shift between line items as reasonably necessary for execution of the
work,

C. Module Organization for Work Plan
The modules are titTed and organized as follows for purposes of this
work plan.

1. Soil-Water-Weather-Plant-Fertility Relationships

//’ 1.1, Overview of hydro-agriculture at the plant level,
*1.2. Soil water storage and availability to plants,

*1.3. The use of water by plants.

1.4. Critical water requirement periods of corn.

*1.5. Estimating potential evapotranspiration and the water
requirements of crops.

*1.6. Determining when and how much to irrigate. this module will
integrate or synthesize the knowledge gained in modules 2
through 5,
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1.11.
*1.12.

c
1.13,

*1.14,

2.

|

1.7.

1.8.

1.9.

1.10.
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Corn production with various levels of irrigation and
fertilizer applications to demonstrate the important
interaction between water and fertility.

Sub-soil conditions which restrict root and/or water
penetration.

The effects (on crop production) of high phreatic water levels
in the soil and the need for drainage.

The causes of soil salinity and its effect on crop production,
General water requirements of other important crops and the
timing of planting and the use of several crops to create a
topping program which fits the availability of irrigation
water (plus probable rainfall) throughout the year,

The effects of various degrees of irrigation application
uniformity on crop production.

The causes, bad effects and control of soil erosion.

Water infiltration into soils and percolation through them.

Irrigation Techniques and User Aids

2.1.
2.2.

*2.4-
*2.5.

*2.6.

*
*2-80
*209o

2.10.

*2.11.

Basic irrigation concepts and system types.
Furrow irrigation on various slopes ranging from 0 to 10%.

Furrow irrigation (using level furrows with curves) for fields
with slopes up to 70%.

Border irrigation with and without corrugations or furrows.
Wild flooding on sloped land with and without corrugations.

Innundation irrigation in small basins on sloped land and
level basins on flat lands.

Sprinkle irrigation on various slopes ranging from 0 to 30%.
Sprinkle irrigation on steep slopes ranging up to 70%.
Micro (drip or spray) irrigation on tree and row crops.

Sub-surface irrigation by regulating the phreatic water level
on flat lands to supply water to plants,

Selection of irrigation methods for various site conditions
and crops. This module will integrate the knowledge gained in
the 24 previous modules.
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3. Evaluating the Economy of Water Use

3.1.
*3.2.
*3.3.

*3.4,

Basic concepts and reasons for evaluation.

Temporary water measurement devices and methods.
Estimating main system water conveyance losses,
Estimating accuracy of farm water delivery devices to
determine whether farmers are receiving their propor-
tional share of water.

Estimating on-farm system conveyance losses.

Uniformity and efficiency of furrow irrigation.
Uniformity and efficiency of basin irrigation,
Uniformity and efficiency of sprinkle irrigation.
Uniformity and efficiency of micro-irrigation,

Actual overall efficiency of projects and on-farm systems
in deliverying water from the source to the plants being

irrigated. This module will integrate delivery and
application system performance.

4. Management to Improve Irrigated Agricultural Performance

*4.5.

*4.6,

Determining field water delivery requirements according
to season, crop and growth stage, irrigation system
efficiency, site conditions and farmer preferences,

Practical vs design frequency of irrigation for various
crops and crop mixes,

Periodic and seasonal diversion and farm water delivery
requirements for multiple cropping systems,

Secondary canal water requirements and delivery
scheduling.

Managing rotational deliveries at the farm level.

Managing system when there are and/or preceived water
shnrtages or excesses,



D.

147

QutTine of Module Production Work

DV B W -

6.

1.

2.

1.

2'

1.
2.

Phase I: Scripting and Story Boarding

Seminar on methodology with all authors.

Drafting script and story boarding.

Editing, integrating, coordinating.

Translation of script and story board to Spanish,

Forward to INERHI for review, localizing language and review
and approval of live filing requirements from story board.
Return to IIC for final editing of script and story board.

Phase I1: Computer Graphics

Access equipment and operator training.

Commence when computer graphics inputs clearly identified as to
any module in Phase I. This phase could begin within 2 weeks of
beginning of Phase I,

Phase III: Live Filming (Primarily in Ecuador)

Identify non-cultural Tlive filming such as laboratory or
controlled stages of plant growth, etc. with no cultural
implications. -

After scripting and story boarding (Phase 1) complete each
production. Specific cultural filming scenes will be taken in
Ecuador and suitable logistics for 1ive filming in Ecuador will
be developed by trial and error.

Appropriate site selections and preparations made by
INERHI/USAID/FE.CUADOR/SEDRI/IIC. We will experiment with filming
with personnel now in Ecuador.

Phase IV: Final Editing and Production

Could begin as to any module when all of components in story
board are complete as to that module.

The final editing process involves an integration of all the
audio video components into the final finished modules.

Delivery of final modules could be on a one by one basis as each
is finished.

The modules could be incorporated into traininy programs on a
chapter by chapter basis or accumulated until all are completed
for delivery.
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III. COST ESTIMATE
ECUAVIR - WMS II
IIC Cost Estimate

S

FY FY
P.M. ~ Rate 83 84 Total
Salaries
Manager 6 3,600 12,528 9,072 21,600
Script Story Board 2 3,600 4,176 3,024 7,200
Integ & Edit 2 3,600 4,176 3,024 7,200
Script Repding 1.5 3,600 3,132 2,268 5,400
ITY Production Tech. 6 2,200 7,656 5,544 13,200
Graphics Production 10 2,200 12,760 9,240 22,000
Secretary 12 1,000 6,960 5,040 12,000
Accountaint 3 1,200 2,088 1,512 3,600
Sub Total 53,476 38,724 92,200
Wages
Graduate Assistant
Integ & Edit 6 1,000 3,480 2,520 6,000
Translation 6 1,000 3,480 2,520 6,000
Sub Total 6,960 5,040 12,000
Staff Benefits
Salaries
(92,200 x 29.5) 15,775 11,424 27,199
(12,000 x 15%) 1,044 756 1,800
Sub Total 16,819 172,180 28,999
Travel
RT Logan -~ Quito 3 trips 1,200 2,088 1,512 3,600
Domestic Travel 1,160 840 2,000
Sub Total 3,248 2,352 5,600
Per Diem
Quito (30 days x $70) 1,218 882 2,100
Domestic (10 days x $70) 406 294 700
Sub Total 1,624 1,176 2,800
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1IC Cost Estimate (continued)

FY FY
P.M, Rate 83 84 Total
Direct Costs
Telephone, Telegraph 200/mo. 12 1,392 1,008 2,400
Office Supplies 200/mo. 12 1,392 1,008 2,400
Video Tapes & Supplies 450/mo. 12 3,132 2,268 5,400
Equipment Rental
Word Processar 604/mo. 12 4,228 3,020 7,248
Graphics Computer 700/mo. 12 4,900 3,500 8,400
Editing Equip. 700/mo. 12 4,900 3,500 8,400
Sub Total 19,944 14,304 34,243
Direct Cost Sub Total 102,071 73,776 175,847
Equipment
Video Equipment 4,793 3,470 8,263
(Title in Ecuador)
Qverhead '
(35% x 175,847) 35,725 25,821 61,546
CID G+A
(10% x 175,847) 10,207 7,378 17,585
GRAND TOTAL 152,796 110,445 263,241

fote 1: For reasons previously explained the IIC has flexibility among line
items as is necessary to perform the work provided that the total is
not exceeded,

fote 2: USAID/ECUADOR will provide funding for $127,000 which corresponds to
the direct costs rough estimates prior to the Surge Flow module experience.
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IV. ADDITIONAL CONSIDERATIONS

Copyrights: USU/1IC has to this date invested significant resources,
skills and time in bringing the project to its present state of
development as detailed in IIA above. This 1SU funded work includes
development of a comprehensive program agreement, the production of
the demonstrative Surge Flow Module, establishing production
methodologies, script writing and story boarding all as detailed in
ITA above. It is anticipated that this project in the future will
also benefit significantly from a wide range of USU inputs and
copsultancies that will not be paid for by the project because of the
high Tlevel of demonstrated dinterest that has been generated
throughout the University in the project.

The materials if not copyrighted would be subject to the
indiscriminate and uncontrolled inexpensive duplication, alteration
and use. This would not be in the best interests of the parties to
this proposed program.

Even with copyright, considering the hardware state-of-art in
video recording and copyrighting, the copyright will not likely
provide much protection but might curtail wholesale commercial
pirating of a copyrightable production,

For these reasons Utah State University will retain copyrights
to all modules produced and will give to INERHI an exclusive
permanent license for the use and dissemination for use of the
modules in Ecuador. AID shall also have a license to use the modules
in training courses provided in the U.S. or foreign countries when
such courses are given under the WMS Il contract divided by WMS II
personnel. Use in country for follow-on courses in which WMS 11
personnel do not directly participate would be subject to USU
copyright,

Ecuador Filming: USAID/ECUADOR has agreed to make available
equipment and some personnel assistance in the Ecuadorian filming
requirements. We will pursue experimentation with filming there with
minimum travel requirements for IIC technicians and develop an
acceptable quality Ecuadorian filming procedure,
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The budget and work plan was designed to interface with an
fcuadorian Title XII program which has not been funded and which,
if tunded, will not provide funding for review and evaluation of
the Ecuavir modules. The Title XII project would also have
developed the printed training guides. Both of these add-ons
would enhance the value and effectiveness of the 45 technician
level audio video modules and have been requested by the
Ecuadorian agencies and AID according to our understanding.

We are actuallv very close to where we expected to be in terms of
work plan compietion on September 30. Story boarding is
complete, filming will be complete and the electronic art will be
substantially complete. It will be primarily a matter of editing
that will be left for the balance but we may not have projected
accurately the cost related to the remaining work of editing.

A request has been made for us to prepare a farmer level set of
modules as previously discussed.
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ECUAVIR BUDGET

180,255.00

Expenditures
Proj. Inception Obligations Total to
to 6/30/83 to 9/30/83 9/30/83
Salaries 28,563.07 27,937 56,500
Wages 8,678.50 8,800 17,479
Staff Benefits 7,678.63 9,334 16,858
Travel 2,300.73 8,868 11,169
Current Expense
Telephone ' 69.26 600 669
Data Processing 1,268.67 1,800 3,069
Printing 353.23 600 953
Consultant 6,40C.00 6,400
Ins (State) 34.54 35
Operating Supplies 15.05 4,000 4,015
Office Supplies 87.00 500 587
Rec & Guest 32.10 32
Exhibits/Disp/Awards 10,899.77 4,200 15,100
Other 156 .00 500 656
19,315.62 12,200 31,516
Indirect 23,233.54 23,499 46,733
89,615.09 90,638 180,255
Total Direct Costs 133,522.00
Indirect 46,733.00
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ECUAVIR OBLIGATIONS TO 9/30/83

Obligation

to 9/30/83
Salaries
David Daines 8,022
Lyman Willardson 4,300
Gary Merkley 6,000
Tom Cronkite 3,900
Ken Boutwell 4,212
Liliane Francuz 1,509
Brad Warnick ?
- 27,937
Wages
Karl Smart : 2,000
Jose Forero 2,200
Sergio Von Borries 1,000
3 graphic technicians 3,600
8,800
Staff Benefits
29% of 27,937 . 8,102
14% x 8,800 1,232
9,334
Travel
Gary Merkley &
Ken Boutwell to Ecuador 8,063
Other travel obligated 805
8,868
Miscellaneous
Telephone 600
Data Processing 1,800
Printing 600
Operating supplies 4,000
Office Supplies 500
Exhibits/Disp/Awards 4,200
Other 500
12,200
Indirect
35% x 67,139 23,499

90,638
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JUSTIFICATION FOR ADD-ONS

The payoff on technology transfer is rational agricultural production
increases at the farm level. There is substantial evidence to support
our concluion that many of the more 1imiting traditional communication
barriers that have prevented adoption of improved agricultu~al technology
by the farmer may be overcome by the transfer mediums inherent in
Ecuavir, SEDRI has also become convinced. The worldwide implications of
this visual simulated reality based mode of technolgy transfer deserves
another extensive documentary treatment.

We_considered the feasibility of estimating additional costs related
to the farmer level production. Reasonably accurate estimates were
deemed to be infeasible until Ecuavir is complete at the technician
level. The best ball park figure that seemed to come out of discussions
on the team which had been working on the 45 modules was that the cost
for the farmer level would be about one-half of the cost of the
production costs for the 45 modules,
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APPENDIX C

PROPOSED WORK PLAN FOR WMS-I1 SUBPROJECT:

INTERDISCIPLINARY ON-FARM SYSTEM SELECTION
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WORK PLAN FOR WMS-1T1 SUBPROJECT:
INTERDISCIPLINARY SELECTION OF IRRIGATION TECHNOLOGY

STATEMENT OF PROBLEM AND ISSUES

Irrigation development projects differ from other development
proyrams in that the developers (governments, donor agencies, etc.) make

involved to implement the decisions for successful development., For the
most part farmers' perspectives have been ignored in development
programs, which has resulted in the failure of such projects to meet
objectives necessary to justify their existence, Large amounts of money
are spent on irrigation development in the work to increase food
production and feed hungry nations, The hungry people are mostly those
in the rural areas of the third world, Third world farmers are poor,
usually uneducated and are in no position to take risks. Yet in many
development projects they are expected to accept alien programs with
which they have practically no input and implement technological
practices which are to their knowledge and understanding, This results
in farmer skepticism ¢nd/or distrust., The farmer s asked to change his
practices to improve productivity. He views these changes as win or lose
situations in which productivity could be less than subsistence and the
risk involved outweighs the potential benefits,

DEFINITION AND SCOPE

Recently it has been recognized that a single disciplinary approach
to irrigation development oversimplifies the complexity of project
implementation, While an economic analysis may indicate a project is
feasible, physical and/or social constraints may make the project
objectives unobtainable, The engineering design often neglects socio-
economic factors which wil} render the system inoperable under the local
household, community and/or institutional framework,

The recognition of the need for a multidisciplinary approach to
irrigation project development has brought together engineers, economics,
agronomists, sociologists and political scientists for their respective
individual inputs. These sciences must be integrated to understand their
combined effect on the pragmatic problem of irrigation development.,
There still is a lack of understanding of the interrelationships of the
various disciplinary aspects that affect a project's actual output.
However, such an understanding is necessary to set realistic objectives
and to refine estimates of project feasibility, the risk involved and
resulting impacts after development,

Objectives
The choice of irrigation technologies and their relative impact at

the farm level is 1imited by the physical, social and economic environ-
ment of the project area. It is from the physical environment that
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irrigation technologies have developed, so their interrelationships and
their effects on productivity are relatively well understood. What are
not known very well are the equity, production and economic implications
of these different irrigation technologies under different social and
institutional settings. The objective of this activity is to develop an
interdisciplinary methodology of selecting appropriate irrigation
technologies at the farm level in an attempt to maximize crop production
under various social, institutional, physical and economic settinys.
Technologies involving the distribution system will be confined in this
study to those relevant to the management of irrigation water by
individual and collective groups of farmers.

Approach

The typical engineering approach for selecting an irrigation
technology is to attempt to get the most productivity with the least
amount of water at the least cost per unit of potential production, This
approach strives to economically maximize producttvity, and therefore
could be called the "theoretical efficiency approach.” The problem with
this approach is that technologies with the highest theoretical
efficiency tend to be selected when other technologies would be more
effective. Reasons for the differences in effectiveness could result
from social constraints, farmer response to uncertainty, insufficient
farmer training, labor restraints or insufficient availability of Hyv
inputs and markets to make the selected technology practical.

The effectiveness of an irrigation technology may be evaluated by
comparing the actual crop production output to that assumed in planning
and design. To estimate the effectiveness of a technology during the
planning stages requires an interdisciplinary identification and
evaluation of criteria that affects system performance, and therefore,
productivity. Objective and subjective criteria must be evaluated in
order to determine their interrelated effects on productivity. These
criteria are being defined under three major headings:

1. Environmental, physical factors;
2. Economic factors; and
3. Social, institutional, organization factors.

Once the criteria identification is completed, each must be
evaluated for their potential effects on productivity including a
probable range of effects. This would refine our ability to estimate
risks involved in each criterion. The result would be a better
understanding of potentials and risks of using various irrigation
technologies for obtaining particular project objectives,

DESCRIPTION OF ACTIVITIES

The physical criteria are the ecasiest to identify and evaluate in
terms of the choice of technology and productivity., Irrigation rescarch
has concentrated efforts in this area for some time. Soil-water-plant-
veather relationships are relatively well understood with respect to
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productivity, However, these relationships still need to be identified
along with other physical features, such as the geologic setting and the
topography in order to describe their limitations on the various
technology choices and resulting production.

The physical criteria are being divided into two sub-headings:
non-site-specific and site-specific. Non-site-specific physical criteria
identify that part of the physical work that may be described without
consideration of location; for example, open channel hydraulics,
Site-specific physical criteria are those that require site-specific
information to describe them; for example, plant water use, which is a
function of several on-site conditions such as weather, soil moisture,
crop, growth stage, etc. The site transferability mechanisms of sita-
specific criteria are equations empirically and rationally derived from
extensive research and data collection. Transfer mechanisms for physical
criteria of idrrigation have been researched extensively and provide
relatively good 1inks of physical criteria and produccion effects.

The most difficult and least researched criteria to identify and
evaluate in terms of technology and productivity are the socio-economic
and institutional criteria. The social science literature on general
technology choices has grown in the last ten years, but it is difficult
to extract quantitative information in terms of choosing irrigation
technologies and the resulting anticipated productivity. Past
experiences and documented case studies of the socio-economic and
institutional aspects of irrigation development need to he researched in
order to quantify agricultural productivity in a probabilistic manner
relative to irrigation technologies and water supply reliability,

The economic evaluation of technology choices should incorporate
risk factors that descrihe the potential to mecet project objectives, A
range of probabilities describing possible outcomes would certainly be
more valuable than a single number describing a system's potential
output. There is also a need to research past experieaces in irrigation
development to identify major factors that have inhibited attainment of
production objectives, and to attempt to determine their effects.,

Activity Schedule

Sept '83 Physical/Environmental factors identified and interrelated in
terms of productivity and technology selection.

Oct '83 Written material of Pphysical and Envirommontal factors
finalized and completed. Forward to poteatial senior

participants for review and feedback.

Jan ‘84 Economic factors identified and interrelated as to technology
choice incorporating sensitivity/risk analysis showing
probable ranges of outcomes. Update of Physical/Evironmental
factors including feedback,
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Draft
9/83

INCREASING WATER MANAGEMENT CAPABILITIES

Technical assistance, training and technology transfer, and
special study activities all contribute to the enlargement of the pool
of water management talent both in this country and abroad. This
Project mandate is carried out through the fintroduction of an interdis-
ciplinary approach to water management {ssues to LDC 1rrigation profes-
sfonals and bureaucrats, to US professionals and academics, and to
graduate students at the three lead universities,

The following activities are designed to increase water manage-
ment capabilities:

1. Professional semipars and workshops. These university-
Tnitiated workshops are designed to introduce water management profes-
sfonals and academics to concepts and analytical approachas developed by
the WMS II team. 1In addition, they are desfgned to expose this group to
fdeas generated by others working in the irrigation development
community. Examples of this type of interchange are the
Cornell-initiated Workshop on the Design of Programs for Developing
Small1-Scale, Community Managed Irrigation Works, the Workshop to Review
Farmer Participation and Organizational Issues, the Seminar on Current
Research 1n Irrigation, and the Seminar to Review Indian Experiences
with Water User Associations. At CSU, the workshop for DA trafners is
especfally designed to enhance capability among water management profes-
sfonals to teach and direct activities in the Diagnostic Analysis
Workshop. At Utah State, Professional development 1n language
capabflity will bo undertaken this year,

2, Mission intiated training activities, Another good oppor-
tunitv to enhance water management capability is to include either
graduate students or more senior professionals as part of the various
training courses scheduled this year 1ncluding the Diagnostic Analysis
workshops and the Senior Officer's workshops.

3. Special Studies Activities, The Tnclusion of graduate
students in university special studies activities serves as an orienta-
tion to Tnterdisciplinary water managcment for graduate students in
agricultural engineering, agronomy, and the social sciences.

4,  Technical assistance activities, The participation of
professionals on Tnterdisciplinary TA tcams exposes them to different
disciplinary approaches to water management issues and enables them to
Took at these {ssues from a more holistic point of view. In addition,
the 1nclusion of junior scholars on TA teams as intcrns contributes to
the enlargement of the pool of talent available for water management
development activities,
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2. _Professional visitors, The provision for a number of {infor-
mal visits by water management academics and professionals to the lead
universities provides an experience similar to that provided by

workshops and seminars, but at a more Informal, and often more intense
level.

Not only is the Project charged with increasing the available
pool of water management talent, it is obligated to 1dentify profession-
als capable of applying concepts and approaches developed by WMS II to
Trrigation development activities. To th1s end, CSU has developed a
professional roster. The roster serves to 1dentify candidates for the
various technical assistance, training and other activities needed by
the project.
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THROUGH LOCAL COMMAND AREA MANAGEMENT
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INTERFACING ON-FARM MANAGEMENT WITH MAIN SYSTEMS MANAGEMENT
THROUGH LOCAL COMMAND AREA MANAGEMENT

By
David M. Freeman
In Collaboration With The CSU Irrigation
Systems Management Team

I. Gemeral Objectives

It 1s the purpose of this statement to establish a plan of work
which will: :

A. Integrate scveral on-going and proposed CSU special
studies activities into a mutually supporting program which
w111 1ncrease the capacity of WMS II to serve project needs
In the areas of training, technical assistance, and tech-
nology transfer;

B. promote constructive collaboration with specfal studies
activities undertaken by colleagues at Cornell and Utah
State University; and

C. advance state of the art knowledge regarding means to
build and manage local command area irrigation units as
interfaces between on-farm and main system operations.
This necessarily entails advancing state of the art
knowledge regarding on-farm and main system management.

II. The Problem

Water control on farm, the capacity to apply the proper quantity
and quality of water at the optimum time to the crop root zone to meet
crop needs and soil leaching requirements, is a most fundamental
yardstick against which to measure effectiveness of irrigation systems.,
Irrigation water management, in large scale surface systems at least,
fnvolves the capture and control of water 1n central irrigation works,
passing 1t on to local command area units which divide and control it
further and, 1n turn, pass 1t on to the farmer who must control it on
farm and 1n particular fields to place 1t in crop root zones (see figure
1.

The extent to which water supply on-farm can be applied in
accordance with biological requirements of crops is a function of the
soclo-technical operations at the three levels--main system, unit com-
mand area, and on-farm. Farmers {in Trrigation systems around the world
are faced with the common task of hitting a moving target--a crop root
zone moisture deficit--in a technically dynamic and socially tumultuous
environment within an Trrigation system which all too often has been
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designed by remote engineers, administrators, and politicians whose
professional responsibilities were to do 11ttle more than aim a quan-
tity of water in the general direction of farms within local unit
commands. In most large scale systems, especially in Asia where the
preponderance of global irrigation occurs, the upstream main systems
were designed with 1ittle regard to problems faced by farmers in secur-
ing local water control for the purpose of effective water management.
Furthermore, the original design criteria have become, 1in many
instances, inappropriate to new crop technologies ard new frrigation
management objectives.

" Quantitative expansion of frrigation works, the major focus of
frrigation vorks, and the major focus of frrigation policy during the
last century, has been recently shifting strongly to a focus on qualita-
tive improvement as a means of Tncreasing production. Hopes rest
heavily on the knowledge that existing large scale irrigation systems
tend to operate at low efficiencies due to widespread failure to produc-
tively organize the three levels 1in Figure 1 to yield highest possible
precision water control to the farmer so as to make improved on-farm
management possible. This newer focus on qualitative Improvement of
fnefficient irrigation systems must require analysis of both physical
"hardware" (tools) and social organizational "software" (rules) 1in
Tnterdisciplinary fashion. It is the central premise of the proposed
work that the design o7 *' : middle level social-technical ({.e., tools
and rules) interfaces i< . most strategic determinant of farmer water
control, and thereby, productivity of frrigation systems, The prcposed
work, therefore, is of three types:

1) work below the unit command area interface which establishes
on-farm irrigation requirements and nceds which the ‘nterface must serve
(see discussion under Iv);

2) work above the unit command area interface which established
constraints upon interface mechanisms (see discussion under IV);

3) work 1n the unit command are a interface to determine which
kinds of "rules" and "tools" can best serve on-farm water contro]l
requirements under varying conditions in the main and on-farm systems
(see discussion under IV).

ITII. Defining The Units
Figure 1 presents a crude set of concepts and distinctions which
can be employed to define main, command area, and on-farm systems.

However, a few observations are in ordor.

First, the interests of people at different levels of the
Trrigation system are typically not the same:

A. At the central main system level, good water management
must focus heavily on keeping the flow of water in large
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volumes within key parameters such that the main system
functions effectively. The emphasis is on aggregating the
many requirements of diverse unit command systems and dealirng
with them as aggregates by dealing with average needs and
behaviors,

1. Central main system water managers are not rewarded
or punished according to the on-farm productivity of the
water,

2. Main system water managers can depend heavily upon
the processed disciplinary knowledge of engineering, public
administration, sociology, economics, and the 11{ke without
knowing specific local details of unit command area and
on-farm operatfons.

3. Main system water managers work o attain their
fundamental objective~-main system operational smoothness.

B. At the farm level, good water management must focus
heavily on getting relatively small volumes of water to
particular crop root zones. The farmer cannot focus on
average behavior in the over-all main system or even the
command area, but must focus on the particular condition of
particular fields and crops.

1. Farmers are rewarded and punished according to the
on-farm productivity of the water.

2. Farmers cannot depend heavily upon general tendencies
yielded by the several disciplines except as they are
adjusted to his or her particular and unique situation.

3. Farmers work to attain their fundamental objective--
rapid adaptation to fast changing field conditions which can
vary widely within fields, among fields on the same farm,
among farms, and among unit commands.

C. At the unit command Tevel which interfaces main systems
with on-farm systems, good water management must focus
heavily on ways to break down the large main system water
volumes into volumes appropriate to on-farm application. The
task must be to turn large volumes of main system water into
small volumes of on-farm water under terms such that the
farmer can employ it productively by virtue of his or her
capacity to control it and thereby be willing to pay for it.
Farmers cannot be expected to pay costs of main system unit
command area management unless these systems provide him with
at Teast minimally acceptable control over their water.
Farmers are understandably reluctant to pay for water which
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comes too soon, too late, too much, too 1ittle, or in poor
quality.

1. Managers at the unit command level can be rewarded
and punished on the main system format or by local farmer
representatives who exercise at least some control over the
unit command area operation.

2. Unit command area management must disaggregate the
central supply tendencies of the main system into the
specific requirements of the multiple and diverse farm sys-
tems within the command.

3. Unit cormmand area management must develop some com-
bination of hardware and software which will allow divergent
cbjectives of main system management and local farmers to
productively and ejuitably mesh,

It 1s the overall objective, then, to conduct a _program of
mutually supportive and integrated special studies which wil? produce
greater capacity to interface farm sub-systems with main sub-systems
through improved unit command area organization and management. This is
an inherently interdisciplinary task and the specific components dis-
cussed below each possess that Interdisciplinary orientation. The
discussion turns, now, to a discussion of the specific special studies
components organized around the three fold division--farm, unit command
area interface, and maii system.

IV. Proposed Program Of Irrigation System Special Studies
A. Farm Component

1. Farmer Irrigation Decision Criteria For Field Event
Management,

Task Leader: Wiyne Clyma

Doctoral dissertation research ef fort by Paul Wattenburger
under the supervision of Wayne Clyma. This work, initiated
under the FY 83 workplan, is designed to synthesize litera-
ture about field irrigation practices, especially regarding
basin 1rrigation, and tect hypotheses employing data
gathered in several diagnostic analysis training efforts.
This work will advance our understanding of farm and field
requirements which Un{t Command area interfaces must serve.
Alternative interface designs can then be compared and
evaluated against farm requirements.

2. Market, Non-Market, and Technical Assessment of Proposed
Irrigation Improvement technologies.
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Task Leaders: Freeman, Clyma, and Sparling.

Such technologies (e.g., tubewells, watercourses, land-
teveling) may be employed by farmers individually or collec-
tively 1n larger unit command area organizations. They must
be assessed against multiple criteria and with a focus on
their farm impacts because only the farmer can assemble the
several factors of production and produce food and fiber.,
This work wi11l bring to bear the social non-market, economic
market, and technical criteria which can be employed 1in
assessing the uses and 1imits of proposed irrigation
improvement options.

Unit Command Aea Interface Component

1. Unit Command Area Organization (Rules and Tools) For
Interfacing Main and Farm Sub-Systems.

Task Leaders: Freeman, Mohammed, Nayman, Young

A comparative study of the means of interfacing main, unit
command area, and farm sub-systems by examining the func-
tioning of three different unit command areas:

a. Type A--heavily dependent on reservoirs;
b.  Type B--heavily dependent on the run of the river;

C. Type C~-smaller scale more {nformal sub-system 1n
which many farmers share common outlets.

The several aspects of this study are as follows:

a. Technical water measurement and monitoring from the
farm headgates through the unit command area to the
main system will be accomplished by Bob Mohammed as
pait of doctoral dissertation effort under the supervi-
sion of Wayne Clyma,

b. Study of water distribution rules within the Unit
Command Area on farm production and {ncomes will be
undertaken by Robert Young.

€. Study of organizational attributas (e.g.,» patterns
of recruitment, reward, water distribution rules) on
water control and productivity will be undertaken by
David Freeman and Robby Laitos.

d. Study of communication flows between farm, unit
command areas, and main system managers will be under-
taken by Oguz Nayman,
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2., Bangladesh Action-Research On the Interfacing of Deep
Community Tubewells to The Farm

Task Leaders: Haider, Oad, Reddy, and Laitos

This study 1s designed to build on the experience gained in
the 1983 Diagnostic Analysis conducted on deep tubewell
frrigation 1n Bangladesh. The research will focus on the
problem of appropriately organizing rules and tools to
Interface deep community tubewells to farm operations. The
potential of the tubewells is substantfally unfulfilled to
Tnadequate installation and poor organizational interfacing
arrangements. This study provides a highly valued oppor-
tunity to examine the problems of interfacing pump irriga-
tion to farm operations.

3. Interfacing Main System Management to Farm Systems
Through Unit Command Area Organizations (Rules and Tools) in
the Philippines.,

Task Leader: Early

This proposed special studies will assess the uses and
Timits of approaches employed for 11nking NIA main system
management to farm operations.

4. Interfacing Main System Management to Farm Systems--A
Study of Pump Irrigation Systems in Thailand.

Task Leaders: Rogers and Freeman

Ms. Kanda Paranakian, a GRA at CSU and employing data avail-
able through the University of Minnesota, has initiated
doctoral dissertation research which focuses on patterns of
existing unit command area organization for 1inking sample
Thal farmers to irrigation authorities.

Main System Management Component
Task Leader: Reddy

Employing the Amarocha simulation model as an initial start-
Ing point, this study will examine main system management by
examining the impacts of variable infiow rates, seepage,
rates, and outlet characteristics on the organizational
rules and tools for operating the unit command area which
fntorfaces the main systom with the farm component, This
effort establishes the constraints upstream of the unit
command area interfaces which zffect the design,
organization, and operation of unit command area interfaces.
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APPENDIX

Special Studics Activities at Cornell

During FY 83, Cornell's special study activities were focused on two topics:
1) the design of programs for development and improvement of community-
managed irrigation systems and 2) the analysis of experiences with farmer
participation in, and organization for water management, Work on these activities
began sometime after the first of the year so that only approximately nine months
of time has elupsed since initiation. Also, during this first year of project life, the
special studies have been heavily oriented toward activities such as literature
reviews, interviews with knowledgeable practitioners and rescarchers, and several|
reconnaissance visits to developing countrics in Asia, Africa, and Latin America.
As will_be noted below, while this approach was wuseful, and to some extent
necessary during the start-up period, it is not expected to be the dominant mode of
procedure during FY-84 or subsequent years.,

The major objectives of our special studies work during FY-84 will be to
complete the preliminary activities initiated Ihis past year and to move toward
more project-based and/or action rescarch-oriented special studies during FY-84
and beyond. At this time there appear to be a number of mission activifies that
would provide opportunitics fo do just that; the continuing activities in Sri Lanka,
as well as planned or  possible activities in Himachal Pradesh, Bangladesh,
Indonesia, Thailand, the Philippines, and Birma.

The actual selection among these several opportunities obviously will depend
upon developments wiih regard to the specific projects involved but will also be
influenced by ideas and recommendations arising from the two Task FForce groups
that will be examining the thernes of dcvoloping community irrigation systems and
improving the rmanagement of large-scale  agency-based systems.  Thus, an
important sub-objective of our special study activities will be increasing inter-
university exchanges for the purpose of identifying eritical research needs and
strateqgic opportunities in cach of the broad thematic areocs. Specific goals and
projected activities for cach of our special study fopics are discussed below.,

l. Analysis of Programs for the Dggel‘qpmcntﬁnﬁdjm[)[ovmncnl_of Small-Scale,

Community-Managed Trrigation Sysfiems.

The overarching objectives of this special study are to develop a
capacity both in the United States and in host countries for planning,
implementing, and evaluating srnall-scale irrigation projects and to sensitize
irrigation agencies to eritical issues and effective strategies for the creation
of a sustained capacity for farmers to oblain water in a timely, useful, and
cquitable manner.  In order o achieve these objectives, the small-scale
special study has been focused on the critical engineering, economic,
organizational, and administrative factors that influence the successful
design and inplementation of small irrigation schemes, usually managed by
farmers thernselves, The large number of current projects dealing with such
systerms and the likelibood of increased attention to these types of irrigation
development in the future justify careful consideration of these matters.

During FY-83, an interdisciplinary tearn of faculty and graduate students
at Cornell has been examining the intervention ftrategies of international
agencies (including USAID  and international lending institutions), private
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voluntary organizations, and host country irrigation agencies in order to
identify replicable components of successful assistance cfforts. Initially, the
team devoted attention to the gathering of data and establishing contracts in
a range of geographical areas, including West Africa, South Asia, and Latin
America.

During May and June, 1983, five background papers built upon a working
typology of strategies for state and agency intervention in small-scale
systems and projects, These four papers were devoted to specific
components of intervention strategies: investiment, design and engineering,
local organization and control, and the role of devcelopment agencies. These
Papers identify the issues which each strategy component must address in
order to promote system resilicnce and a sustained capacity to deliver water
to users.

In addition, during the summer of 1983, a number of field visits
—largely of a reconnaissance nature—have been completed. These field
visits, carried out in collaboration with AID missions have included trips to
Bangladesh, Sri Lanka, India, Peru, Bolivia, Mali, and Niger. Field activities
included visits to srnall-scale irrigation projects and traditional small-scale
systems. These projects and systems include gravity-fed diversion systems,
small and large tanks, tubewells, and pump systems. Team members
conducted interviews with irrigation professionals working within AID and in
government irrigation agencies, as well as with local irrigation officials at
the small-scale system level. In addition, individual graduate students
affiliated with the small-scale group have conducted research on small-scale
systems in Mexico and Nigeria.

Special study activities carried out during September, 1983 include the
writing of trip reports on summer field activities and preparations for a
workshop to be held at Cornel] in November, 983, Reports have been
completed in draft form and wil| be circulated. The workshop on the design
of programs for developing srnall-scale, community-ranaged irrigation works
has been tentatively scheduled for {gte November, 1983. The purpose of the
workshop will be to assemble g group of individuals experienced in designing,
implementing, evaluating, or studying proqgramns of small-scale, community-
managed irrigation development in order to review, critique, and suggest
modifications for the concepts paper draft prepared by the small-scale
systems research groun.  The group is currently selecting and contacting
potential participants and drawing up a program for the workshop.

It is cxpected that the small-scale, community-managed irrigation
systems special study vi]l be cormmpleted by the end of the first quarter of
FY-84. Activitics scheduled for this period include the following:

a) Drafting of a single concepts paper based on the four background papers
Prepared during FY-83 and on field rescarch carried out during the
summer of FY-83. The concepts paper will define more clearly the
concepts of small-scale and community-manaqged and outline key issues
in small-scale project development. These include, but are not limited
fo the mobilization of such local resources as labor, materials, informa-
tion, and cultural and institutional resources; the problems posed by
project developinent in the absence of traditional irrigation or agri-
cultural systems; the relationship of design features to the ability of a
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community to carry out operation and maintenance tasks; the role of the
catalyst or community organizer in ensuring the success of small-scale
projects; and the components of an adequate preliminary study for a
small-scale project.

The paper will include chapters on investment, design, local organization
and control, and agency involvement in community-managed systems.
These chapters will build both on the literature review and country
studies carried out in FY-83. In addition, appendices for each country
visited highlighting major issues and development strategy components
will be written. Finally, the paper will set forth recommendations for
training irrigation professionals and sensitizing them to the special
problems of comrunity-imanaged systems; it will suggest areas for
action research; and it will suggest areas for future special studies on
small-scale project development.

Informal  seminars  on small-scale, cornmunity-managed irrigation
systems will be held biwcekly throughout the quarter. The purposes of
these sessions are to introduce other members of the Cornell cormimunity
(especially those studying rural development) to the work of the small-
scale activity, to farniliarize the research tearn with small-scale irriga-
tion in different regional scttings, and to offer others at Cornell with
acadernic or professional backgrounds in srnall-scale irrigation the
chance to interact with the group.

The Workshop on the Design of Programs for Developing Small-Scale,
Community-Managed Irrigation Works will bring to Cornell academics
and professionals from the United States and host countries in order to
review the small-scale concepts paper in draft form. In addition, it is
cxpected that participants will have an opportunity to lcarn more about
the Synthesis approach to water rnanagement issues and to share with
the small-scale group their concerns about and recommendations for
small-scale irrigation development in their regions.

On the basis of recommendations made at the workshop, the small-scale
group will prepare a final version of the concepts paper for publication
so that it can be circulated within AID and among the various inter-
national, national, and private orqganizations engaged in the development
of small-scale, cornmunity-managed projects. In FY-84, the small-scale
systemns rescarch team will consist of the following members:

E. Walter Coward, Jr., Professor of Rural Sociology and Asian
Studies, WMS-I] Project Coordinator at Cornell. Research on
irrigation and  water monagernent in - Southeast  Asia——Laos,
Thailand, the Philippines, and Indonesia—with some involvement in
Sri Lanka, Bangladesh, Pakistan, and India.

Barbara Lynch, Assistant Coordinator, Water Manaqgerr: nt Synthesis
I Project, International Agriculture Program. Research on irriga-
tion and land use issues in Latin America- —Chile, Peru—and
forest Lands in the northeastern United States.

James Miclurn, Associate Professor of Asian Studies. Research on
small-scale irrigation systemns in China.
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Ray Norman, Graduate Student in Agricultural  Engincering.
Research for Susquchanna River Basin Commission on effects of
irrigation on low flow in river. Long-term residence in Southern
Nigeria and Ghana,

Susan Turnquist, Graduate Student in Rural Sociology. Research on
small-scale irrigation in Bangladesh, land use in New York State,
and rural development in South Koreq. Has worked in South Korea
as a Visiting Research Associate at Seoul National University
Institute for Saernaul Undong Studies and as a Pcace Corps
volunteer,

Michael F. Walter, Associate Professor of Agricultural fngincering.
Research on tropical water management, variable area hydrology,
hydrologic  watershed modelling, ecrosion, and sedimentation.
Extension activitics on rural water supply, agricultural water move-
ment (drainage), irrigation water management.

Ed Martin, Graduate Student in Agricultural Econornics. Long-term
residence and extensive rescarch experience on small-scale irriga-
tion systems in highland MNepal.

Bob Yoder, Graduate Student in Agricultural Fngincering. lLong-
term residence and extensive research experience on sinall-scale,
cominunity-managed irrigation systems in highland Nepal.

In addition, Professors Jon Moris (Anthropology) and Derck Thoms
(Geography) have collaborated with Ray Morman on g study of small-
scale irrigation and traditional irrigation systems in Mali and Miger. At
Cornell, graduate students Luin Goldring, Ruth Mcinzen-Dick, and Nancy
St. Julien will continue 1o make contributions o the group's cfforts. It is
also anticipated that the small-scale group will continue to work closely
with the group engaged in the special study on farmer participation and
organization as they have in IFY-83,

Completion of the concepts paper will mark the end of the {irst phase of
special studies in small-scale, cormunity-managed irrigation systerns.
While it is cxpected that reccominendations set forth in the concepts
Paper will guide future AID simall-seale project development efforts, it is
also anticipated that this initial study will lead to the identification and
development of one or more project-based special studies.  This phase
will continue in conjunction with the formation and implementation of
the Task Force on Community-Managed Irrigation Systems (sce Training
and Technology Transfer) and further involvement with country projects
through Technical Assistance activities. Specific special study proposals
and rclated budgets will be developed and submitted during the budget
year. We anticipate that because of the close fit between many of these
special study activities and specific projects a large portion of the costs
will be covered through mission buy-ins.
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Farmer Participation and Organization in Waler Management: The State-of-
the-Art.

The purpose of this special study is to produce systematic comparative
analysis of experiences with farmer participation and organization for water
management.  Common modes of participation and organization as well as
ranges of observed experience will be idenlified from the available literature,
as well as outcomes associated with different kinds and extents of farmer
participation and organization.

The analysis will include the following approaches to cumulating state-
of-the-art knowledge:

a) description of those experiences in farmer participation and organization
in water management that can be documented from the literature on
irrigation activitics;

b) prediction of water management performance outcomes associated with
various modes of participation and organization based on analysis of the
descriptive materials. The extent to which quantitative methods can be
appropriately used remains to be determined, but case study information
is recorded in ways that could lend itsolf to at least some forms of such
analysis; and

c) proposals of approaches that appear most  likely to achieve desired
improvements in water rmanagement through farmer participation and
organization. This last stage will depend more heavily on the qualitative

analysis of case material.,
In FY-83 the following activities have been carrjed out:

Januar‘,_'—_M_(_xz._Al983: Initial review of literature on farmer participation
and organization, carriced out by Ilancy St. Julien, Ph.D. candidate in
Regional Planning under the supervision of Professor Morman Uphoff,
Uphoff previously directed a state-of-the-art analysis of local organiza-
tion generally as it could contribute to rural development, and St. Julien
was a member of the working group doing comparative case study
analysis.  The major product of this initial rescarch phase was  the
development of an analytical framework for the special study, which
would build on the more general work already done but be elaborated and
amended as appropriate 1o deal specifically with the tasks of irrigation
and water management.  Other Cornell faculty and graduate students
with experience in irrigation and water managernent commented on the
framework to strengthen it, though they were not compensated as part

of WMSP-11,

Mc1x-S_gpt~(*‘mhcrZ 1983: Case study analyses were begun by small team of
research assistants, all having experience with farmer participation and
organization in Asia. St. Julien has worked on this subject in Sri Lanka
with the ARTI-Cornell activitics in the Gal Oya water rmanagement
project, She left the special study work for two months at the beginning
of September to consull with ARTL on its cfforts to institutionalize the
farmer organization component of the Gal Oya project. Bryar: Bruns,
graduate student in Rural Sociology, with cxperience in Thailand, worked
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on case studies during the summer through mid-August. He did not
continue officially with the work in September because he had a foreign
area language fellowship, but plans to continue in the analysis infor-
mally. Ruth Meinzen-Dick, graduate student in Rural Sociology, with
experience in India, began in Sepicinber as Bruns ended his work and as
St. Julien was leaving.

Professor Uphoff continued consulting with this team during the
summer when he was not on TDYs for WMSP in Asia. The initial
analytical framework was revised and improved by Bruns and St. Julien
as they got into more systematic anc'ysis of cases. The accumulated
water management files of Professors Wall Coward and Norman Uphoff
were searched for case material, and more standard sources for refer-
encing subject matters were also used. [zmphasis was placed on getting a
representative spread of irrigation systems by size and technology, with
a sccondary emphasis on geographic (regional) spread.  The most
important criterion for sclection of cases was, however, adequucy of
data so that a reasonably complete picture of the functioning of the
irrigation system and of the operation of farmer participation and
organization could be gained. In September, a working group of faculty
and graduate students interested in this subject was organized for
consideration of the conclusions being derived from the case materials.

following activities will Le carried out in FY-84:

October-December, 1983: The first quarter of the coming program year
will be spent in three modes of activity: (a) continuing case study
analysis by Meinzen-Dick and by St. Julien when she rcturns from Sri
Lanka; (b) working group discussions hcaded by Professor Uphoff, involv-
ing twelve to fiftecn faculty and graduate students, to consider and
critique conclusions from the case raterials, drawing on their own broad
experience with farmer participation and organization in irrigation
systems; and (c) drafting of the state-of-the-art paper by Professor
Uphoff with the assistance of Mcinzen-Dick, St. Julien, and others. A
draft should be finished by the end of Decernber 1983 for consideration
by AID and WMSP staff. During the fall, Uphoff und others will consult
with AID and FAO staff on the planning for the expert consultation in
Jakarta in July 1984 on this subject, to assist in the formulation of
materials and guidelines for that meeting.

January-June, 1984; During the next two quarters, based on feedback
from AID and WMSP staff and from other professionals in water
management to whom the draft would be sent for conunent, the draft
would be revised. Additional case studies and analysis would be done to
fill in any identified empirical or analytical gaps. Interaction in support
of the FAO/AID consultation in Jakarta would continue. One version of
the state-of-the-art paper would be written for that consultation accord-
ing to guidclines formulated by AID/WMSP project managers. The other
version, for a more general audience, would also be written to be
completed as a WMSI? output by about June 1984, During this period,
based on the conclusions and priorities indicated in the draft, discussions
would be undertaken with AID and other WMSP participants on what
follow-up special studics on this subject would be appropriate.
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The special study on farmer participation will culminate in the preparation of

a state-of-the-art analysis of farmer participation and organization for water
management in the form of:

a. a specific product for FAQ/AID expert consultation on water manage-
ment, Jakarta, July 1984, and

b. a general analysis of farmer participation and organization for WMSP
and community of water management professionals.

It will also provide for consultation on farmer participation and organization
for water management:

a. Advisory inputs to planning of FAO/AID expert consultation on water
" management, Jakarta, July 1984,

b.  Planning of more refined special studies on farmer participation and
organization to contribute to WMSP objectives, to begin from second
quarter FY-84.

c. Additional assistance in this subject area as may be requested by WMSP.,

Projected Special Studies

In addition to these ongoing studies, there are several topics related to
this theme that we believe should be considered for future action. It would
be premature to assert their relevance at this time, prior to the formation
and deliberation of the Task Force discussed below, but they are mentioned
here for illustrative purposes.

l.occl Resource Mobilization—there is need to further understand the
extent and processes of mobilization of local resources in support of
irrigation development, And, the related matter of the appropriate role
of government in inducing such mobilization.

Hill irrigation Development——there is some evidence that the develop-
ment of irrigated terraces in hill areas may have a positive impact on
management of other hill resources such as forests and watersheds.
More needs to be understood about these intercations and, again, means
by which the State might support upland irrigation works.

Support for Custorary Irrigation Groups and Fucilities—irrigation
development often proceeds with little attention to what focal people
may already be doing. In selected regions, creating the capacity to

identify and understand local practices and design development programs
sensitive to traditional forms is required.
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APPENDIX

Cornell Initiated Workshops and Seminars

As detailed below, the workplan proposes four seminars-workshops to be
organized during FY 84, Two of these derive directly from special study activities
that were initiated during FY 83 and which wil| extend into the new budget year:
the workshop on community-managed systems and the workshop on farmer partici-
pation and organization.

A third seminar, Current Rescarch in [rrigation, is intended to provide a
forum for exchange of experiences and jdeas among a broad group of professionals
engaged in work with irrigation and waler management. This forum will provide an
opportunity for testing ideas developed in the Synthesis work and also bringing in
ideas and experiences from progessionals outside the project's activities.

A fourth meeting, 1he Seminar to Review Indian Experiences with Water
User Associations, is proposed in recognition of the increasing Synthesis involve-
ment in Indian projects—rmost of which have a farmer organization component.
This seminar is intended hoth to acquaint Synthesis staff with present Indian work
on this topic and provide a forum for the identification of principles and guidelines
to direct Synthesis activities on this topic.

We sce these seminars-workshops, individually and as a sct, contributing
to the objective of increasing professional capacity and expanding the pool of
talent available to work on irrigation development,

I. Workshop on the Design  of Programs for Developing  Small-Scale
Community-Managed Irrigation Works.

During FY-83 a team of rescarchers at Cornell has been reviewing the
literature and conducting field visits to arecas with active small-scale community-
managed irrigation projects as background for preparing a concepts paper on this
topic. The draft version of this paper will be completed in the carly portion of FY-

84 and it is planned to organize a workshop for its presentation during the first
quarter of FY-84,

The purpose of this workshop will be to assemble a group of individuals
experienced in designing, implementing, cvaluating or studying programs of small-
scale community-ranaged irrigation development and/or cusfomary community-

managed systems for the purpose of reviewing and discussing the paper and
suggesting modifications therein.,

Participants in the workshop will be from a broad spectrum of rescarchers
and program designers and implemcntors-—-A—including those in both the public and

private sectors. Limited participation from abroad also is planned.

2. Worksbgp_fgﬂgi/jew Farmer Parﬁ_[g:ipotion and Omﬂzcﬁion_q[_l_ssues.

It is clear that most planning for irrigation development will continue to
give attention to the farmor participation and organization component. Nearly all
of the project planning and design activities that the Synthesis project has been
asked to assist include this item. In addition, at least one special study activity is
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concerned with this matter, the Gq| Oya Project in Sri Lanka, and farmer
organization is an important part of the Diagnostic Analysis training activities. It
also is the case that the approaches that have and are being taken toward fostering
farmer participation and strengthening irrigator organization are diverse, not yet
well codified, and in some cases known only to a small group of actors.

In view of the demands for the Synthesis project to assist with these
important issues and the diversity of our experiences with designing and imple-
menting activities to facilitate farmer involvement in irrigation development
planning and implementation, we Propose to organize a several-day workshop for
the purpose of improving our understanding of past experiences and formulating
broad guidelines for future work.

The primary participants in the workshop weuld be staff from each of the
three lead universities as well as selected individuals who have particular field
experience with this topic. In addition, participants from AID/W and a few AID
field offices experienced with this matters would be invited to attend. Overall size
should be between |5 1o 20 persons,

The major objectives of this meeting would be to review cases and
approaches that have been used to foster farmer participation and organization in
water management with special attention to drawing from them their program-
matic implications—staff needs, timing of activities, institutional changes
required, etc. Specific outputs ot ihe workshop would be copies of several papers
prepared on the various participation experiences and g set of suggestions for both
project design and future action rescarch,

3. Seminar on Current Research in Irrigation.

There are a number of US academics and private consultants whose
rescarch and other activities are concerned with issues of irrigation development
but who are not located at one of the three lead universiijes participating in the
Synthesis project.  While some of these individuals are associated with the
Synthesis project for short-term assignments, there is g continuing need both to
inform them regarding the broad range of Synthesis activities and to glean from
their work new approaches and insights regarding irrigation development. One of
the important objectives of the Synthesis project is to create an enlarged pool of
talent to work on these matters, and one means for doing this is to create a lively
intellectual community of rescaichers and activists dealing with these matt ~rs.
This seminar would contribufe to this process.

The seminar will be structured a:ound invited participants largely, but not
entirely, outside the Synthesis team. Participants will be asked to prepare
abstracts of brief papers reporting on their current work, These abstracts will be
the basis for discussion with special attention to their implications for Synthesis
activities in training, special studies, or project design and evaluation, as well as
for Programming implications for AID missions,

Special consideration will be given to identifying participants whose work
relates to the main fhemos with which Synthesis is concerncd-—but this will be

interpreted broadly so as not to be restrictive., Approximately 20 to 25 partici-
pants will be invited.
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4. Seminar to Review Indian Experiences with Water User Associations.

The Synthesis project is becoming increasingly involved with assisting the
AlD/Delhi mission in designing and implementing activities related to farmer
organization for water management. Already planned activities, such as those in
Madya Pradesh and Rajastan, call for various action research projects on this
matter. Projects that are being planned in Himachal Pradesh and Maharastra are
very likely to call for additional work with irrigation organization.

Thus, given the present and future requests to the Synthesis staff, the
relatively little experience that any Synthesis staff have had with farmer organiza-
tion in India, and the large numbe: of studies of experiments with water user
groups now underway by Indian researchers and ogencies, there is need for a
seminaf aimed at acquainting Synthesis staff and others with the current state of
experience and thinking on these matters. This understanding would serve as the
basis for a systematic approach to designing special studies and other activities for
experirnenting with' varjous approaches to farmer organization and developing
Indian capacities to do so.

This seminar, held in India, would involve the participation of key staff
from each of the lead universities, other selected academics with specific
experience with Indian rural organization, Indian rescarchers who have been
working on this topic, and sclected AID/W and AID/Delhi staff.
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APPENDIX G

A STRATEGY FOR PROFESSIONAL
DEVELOPMENT IN WATER MANAGEMENT



193

Draft
9/83
A STRATEGY FOR PROFESSIONAL
DEVELOPMENT IN WATER MANAGEMENT

Problem and Purpose

Farmer requirements for rapid adaptation to crop neads neces-
sitate the securing of control over Trrigation water so that it may be
placed 1n the crop root zone at the correct time, in the proper
quantity, and acceptable quality, and in a context wherein any uncon=
sumed applications will be drafned away with minimum damage to present
or future production. Const-aints to adequate frrigation water control
may be found at any of several levels in given 1rrigation systems--farm,
local command area, and the main system. Much of the problem 11es in
fact that:

1) farmers are generally so poorly served by extension and
other information services that they do not fully comprehend
methods of optimum frrigation application; and

2) insofar as farmers do comprehend water requirements of thelir
crops, they are constrained from applying thelr knowledge by
attributes of their farms, local command areas, and main
systems.

It is the purpose, therefore, of Synthesis II training programs
to increase the capacity of frrigation organization management staffs to
diagnose constraints upon the farm productivity of water at whatever
level such constraints might be found, to search for solutions which
will relax strategic constraints, and to implement the improved socio-
technical packages within the particular irrigation system. 1In
addition, it is a fundamental objective of Synthesis II training
programs fn host countries to provide a focal point around which
Synthesis II activities in technical assistance, technology transfer,
and special studies can be employed to construct programs of improved
frrigation water management which will be cvmulative in impact.

Synthesis II training programs serve farmers and irrigation
system managers and authorities by improving the capacity of irrigation
systems to:

1) deliver water with suitable control;

2) 1increase productivity of water for growth of food and fiber;

3) promote farmer involvement in management, especially at the
unit command area level;

4) increase ecological stability of irrigation practice; ard
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5) 1increase returns to investment in irrigation infrastructure.

Iraining Program Components

Synthesis II training programs presently annd potentially
offered by Colorado State University fall in two categories:*

A. Training programs 1n host countries which have as their primary
objective the professional development of host country personnel in host
country contexts,

1. Diagnostic Analysis Workshops (DA).

Format: Approximately five weeks in host country.

Function: An fnterdisciplinary program desicned to trafn middle
level managers in concepts and procedures employed the diagnostic
analysis of, and mitigation of, constraints upon improved farm
frrigation management.

2. Search for Solutions Workshops (SFS),

Format: Approximately six weeks in host country.

Function: To build upon work {nitiated in one or more Diagnostic
Analysis Workshops by trafning participants in specific methods
to assess proposals for relaxing constraints upon improved water
management 1dentified 1in preceding DA workshops.

3. Senfor Officfals Workshops (S0),

Format: Approximately one week in host country or third

country.

Function: To sensitize senior Trrigation officfals to the
concepts and procedures involved in the interdisciplinary
analysis of {rrigation systems, and to convey the significance of
the research-development process as a method for improving
Trrigation system performance. These workshops may be

employed efther to prepare for subsequent training or

technical assistance activities or they may follow upon DA or SFS
workshops and employ information gathered during the course of
such activities,

B. Training programs which have a primary purpose of increasing the
capacity of CID and other universities to conduct training programs in host
countries, and to perform training tasks most effeciively accomplished in the
United States.

————— e

* Note: There is potentially a third category, namely that of degree
and/or non-degrce training on-campus for selected host country personnel
whose training needs cannot otherwise be met. Currently no such trafin-
ing 1s funded,
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CONCEPTUAL FRAMEWORK FOR IRRIGATION SYSTEM MANAGEMENT
Introduction

The frrigation system management concepts as discussed 1n this
paper* are considered general !n nature and applicable to most large,
publically owned irrigation syscems regardless of the cropping patterns
practiced. Irrigation system management concepts referred to herein are
basically systematic approaches to Improving the performance of ex1sting
frrigation systems. Irrigation system management per se does not
fnclude the planning, design, construction and rehabilitation of irriga-
tion systems, but improvements in management and expansion of the base
of knowledge on irrigation system management should naturally influence
and enhance those efforts of Trrigation agcncies. The management of an
irrigation system and the design of the structural components of the
system are intimately interrelated. 1In many cases tie choice of a
particular type and intensity of structures (hardware: water measure~-
ment devices, headgates, checks, turnouts, size of turnout units, etc.)
fn an irrigation system design would require a particular type and
Tntensity of management through farmer participation and by the agency
personnel assigned to operate and maintain the system. Likewise the
specification of the type and intensity of the management (software:
procedures, farmer participation, skills and Tntensity of agency person-
nel assignment, etc.) that an frrigation rystem is to utilize determines
the type and intensity of infrastructure that the system will require.
This is to say that there are important tradeoffs between the structural
(physical hardware) and management (human software) components of an
frrigation system for given levels of performance. The ultimate choice
of an appropriate management-structural mix for a given nation must be
made by the public decision makers. The grounds for making such a
decisic~ are many--administrative feasibility, economic efficiency,
national {nterest--but wise decisions can only be made with sufficient
data on the nature of the t adeoffs.

Much knowledge based on experience, research and tradition is
avaflable on irrigated agriculture, structural design and irrigation
practice, some of which predates recorded history. Irrigation agencies
and international donors and lending agencies place great effort and
tremendous {nvestments in development of new, and rehabilitation of old,
frrigation systems every year. The paradox is that despite all of the
expericnce and knowledge available, tradition tends to reign and irriga-
tion systems generally do not perform up to cxpected levels of perfor-
mance established by feasibility studies and project designs. There
also tends to be a considerable communication gap between system desig-
ners and system managers, such that major discrepancies occur between

* This paper 1s necessarily a draft of Septcmber 1, 1983, since the
concepts and strategies will evolve as the special study activity is
developed.
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expectations and performance of systems. The performance records of
existing irrigation systems do not appear to have a major influence on
the design of new systems or old system rehabilitations. Common1y
observed problems in operating irrigation systems include:

1. projected cropping patterns that have not been adopted by
farmers; )

2. cropping intensity, yields and total crop output that occur
far below expected levels;

" 3. operational procedures that fail to include necessary and
appropriate involvement of farmers, which in turn leads to:

a. systems with damaged or neglected facilities that
require major rehabilitation before they are ten years
in use,

b. systems which lack sufficient maintenance for efficient
operation,

€. systems which have a serfous maldistribution of water to
farmers both in time and space, such that equity,
relfability and adequacy of supply do not occur;

4. environmental conditions necessary for long term, stable
agricultural production potential which have been drasti-
cally altered; and

5. system management personnel who are 111-equipped to under-
stand the dynamics of the biological crop or the human
organizational requirements for successful irrigation.

These and numerous other performance versus expectation dis-
crepancies have generally been recognized by the irrigation community,
Tncluding policy makers, administrators, manajers and researchers, These
recognitions form the basis for defining the opportunities for irriga-
tion system management improvement and the establishment of a research
and development process that can lead to better managed irrigation
systems. This paper will attempt to communicate to irrigation profes-
sfonals some essential concepts that can be used to systematically
improve frrigation system management. First, a number of terms will be
defined to provide a common basis for understanding. Second, frrigation
system management needs will be discussed with respect to their apparent
priorities. Third, a suggested process for irrigation system manage-
ment improvement {s presented 1n the 1ight of current requirements and
understanding of the problems 1n frrrigation systems.  Fourth, informa-
tion gaps 1n frrigation system management are enumerated in relation to
the state of the art and recent action research results,’

Irrigation Water Minagement Definitions



199

It i{s important for the terminology of irrigation water manage-
ment to be well understood among the many professionals involved 1n
research, training, administration, planning, design and management of
irrigation systems. This common understanding enhances the quality of
communication, whether spoken or written and makes the professional
Involvement more fulfilling and the accomplishment of objectives more
efficient.

Irrigation is commonly defined as the science of supplying water
to meet crop production needs in 11eu of or as a supplemeni to rainfall.
Irrigation 1s conducted in a social environment involving farmers,
irrigation operation and maintenance personnel, managers of systems,
frrigation agencies or departments, farmer organizations, irrigators!
assoclations and numerous other individuals and Tnstitutions,

Irrigation takes place in an economic environment where inputs have
Costs and outputs have values attached, Tnvestments require payment of
principal and interest, commodities are grown for urban populations or
to earn foreign exchange and some resources must be imported to support
the national production enterprise. Irrigation involves a biological
environment where the major output {s the result of a biological growth
process and numerous biological entities have 11fe cycles and growth
habits that impinge upon and determine the quality and quantity of the
product.

Irrigation fnvolves a physical environment including the soll,
water on the earth, as well as {in the atmospheric processes and the
numerous structures that are used to control the water. Irrigation
requires the application of social, economic, biological and physical
principles focused on supplying water to grow a crop.

The irrigation system is defined as the entire set of interact-
1ng social, economic, biological and physical factors, objects and
entities from the source of water through the conveyances to the farm
and the land that 1s {rrigated Tncluding the drainage network that
removes water excesses from the boundary of the irrigation service area.
This definition includes the frrigation agency, 1ts personnel, the
farmers and their organizations and all of the related institutions
serving 1rrigated agriculture. Subsystems in the overall irrigation
system would, for example, include the conveyance system, the distribu-
tion system, the farm system, or the drainage system. The use of the
term system deponds on the focus of attention at a particular point 1n
time,

Management 1s defined as the act or art of controlling, conduct-
ing or supervising a process. As applied to water 1t would mply the
Judicious use of water to produce food or fiber. The word judicious
means that management includes a concern for resource use and respon-
sibi11ty for the outcome of the process., Management 1s the major realm
by which humans are brought into the production process. Management
includes the rules and procrdures that are used to guide the control of
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the process. Management is practiced at many levels in the production
system, from the decision making associated with allocation of water
among competing uses, the control of the source of water, the diversion
and conveyance of the water, distribution of the water to farmers who in
turn convey, allocate and apply it and remove excesses when necessary.,
As was earlier defined in the introduction, management is conveniently
categorized as the software component of {rrigation, while the struc-
tural components are called hardware.

Irrigation water management then is the integration of all the

contributing disciplines, primarily sociology, economics, agronomy and
engineering, to the process of supplying, diverting, storing,
allocating, conveying, distributing, applying and draining of water that
1s aimed at the production of a food or fiber output from a crop.
Irrigation water management is conveniently divided into two major
subcategories, which are interrelated and are used to guide program
emphasis. First is irrigation system management, often referred to in
context as system management. Second is farm water management, often
referred to as water management. These two categories will be further
defined and discussed below.

Irrigation system management is that portion of irrigation water
management that attempts to integrate supervision and control of the
Trrigation system from the top of the system or from the source of
water through the steps of diversion, storage, allocation, conveyance,
and distribution to and including the point where individual farmers or
groups of farmers take control to allocate, convey and apply the water
for thelr cropping enterprize and continuing at the point where farm
drainage collects and is removed in the drainage network. The irriga-
tion system management process must by definition include the integra-
tion of the 1rrigation water requirements aggregated from the root zone
of the crop, to the field, to the farm, to the turnout unit, to the
headgates of laterals, to the diversion point on the main canal from
the source such that water can be allocated and supplied 1in a suffi-
clent quantity, with an adequate quality and on timely schedule to meet
the needs of the crop in a manner convenient to the farmer. Irrigation
system management deals with abstracting water from the source,
allocation, conveyance, distribution and removal of excess mainly from
the point of view of the central irrigation bureaucracy. The personnel
of the central irrigation bureaucracy generally are looking up the
system for their instructions, rewards and sanctions. Irrigation system
management can be a joint irrigation agency and farmer organization
activity where farmers collectively through an irrigators' assocation
assume responsibility and authority over the irrigation water in a
portion of the conveyance and distribution system perhaps at the lateral
or distributary level. This is 11kely to be done much in the same way
that farmers manage small scale private irrigation systems around the
world. - - |

Farm water management {s the component of 1rrigation water
management that deals with water in the hands of the individual farmer
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as directly used 1n crop production or by a small community of
Trrigators who share an irrigation turnout and must 1in turn allocate,
convey and apply the water to crops in a mutually beneficial and agreed
upon manner. Most irrigation organization at this level is informal and
accomplished without written rules or an organizational charter. The
norms for taking water are generally well understood by all participants
as are the sanctions imposed when the norms are exceeded, Informal
arrangements are made for periodic individual or group maintenance work,
for water sharing 1n time of water scarcity and for conflict management.
Farm water management is a subset of overall farm management and has
primary concern focused on storing water in the crop root zone with
concern for productivity and exertion of the 7least amount of effort,
How well this placement of water in the plant root zone is accomplished
will largely determine the outcome of the cropping enterprise and the
consequences will be borne by the individual farmer.

Hater control is the direction and confinement of water 1n
timing and quantity through the series of steps 1n the irrigation
process from allocation, diversion, conveyance, distribution, applica-
tion through removal of excesses that is accomplished by a combination
of structural components and management efforts, The water control
capacity 1n an irrigation system {is largely determined by the installed
structures and the capability of the system personnel to use those
structures. Capacity alone does not provide water control. Coupled
with the capacity is the element of utilization. If a system has an
Intensive infrastructure that 1s left unused, the water control exerted
by the system is 1ikely to be Tow. Likewise, if the irrigation person=
nel are assigned in large numbers to form an intensive human management
network, but those people are not trained to ef fectively manage the
system or their incentives for effective management are negligible or
they are frequently absent from their duty station, the water control
will also be low. The objective of water control 1s often the reduction
of losses and increase {in the relfability of the {rrigation system such
that a fixed water supply could be more equitably distributed over the
Tength of the system, could more adequately meet the crop requirements,
or could be used to serve a wider command area. Water control has an
associated cost that {ncreases at an accelerating rate. The intensity
of water control that can be Justified for a given situtation depends on
the value of water 1in crop production, the cost of developing an alter-
native supply, the relative costs and tradeoffs between the hardware
and software components of water control.

Irrigation Svystem Management Needs and Priorities

e_Das ee

World food and fiber needs keep increasing as population pres-
sures have continued unabated particularly in the third world. The
expansion of the food and fiber supply from irrigated agriculture 1is
taken as a given requirement for the world's poor to be fed and clothed.
It is generally recognized that adding an irrigation capability to a
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careful scrutiny of the objectives and adjustment in the area of realism
would perhaps be in order. 1If the objectives of the frrigation system
were defined as:

1) deliver water with suftable control,

2) build productivity in food and fiber,

3) promote farmer {involvement in management,

4) establish resource conservation,and

5) return a payment on infrastructure investment.

there would be a certain amount of complementarity and conflict among
the objectives. Clearly there has to be one primary objective and
established order of priorities because all objectives can not be met at
once. An added order of magnitude of complexity is added because even
the simple objectives 1isted above could have different meanings to
different people 1n varifous cultural contexts. If, for example, the
objectives above were expanded into several alternative meanings under
each objective, it becomes clear that there are more conflicts than
there are elements of complementarity as below:

1) deliver water with suitable contro] to assure
a) a reliable supply without Tnterruption through
the season
b) an equitable supply throughout the system
relative to needs
¢) an adequate supply for all crops in the cropping
pattern

2) build productivity in food and fiber to provide
a) employment and food for the rural poor
b) food for the urban masses
c) exportable commodities to earn foreign exchange
d) domestic supply to avoid imports for national
security

3) promote farmer {nvolvement in management to accomplish

a) the maintenance of irrigation canals and
drainage ditches

b) the implementation of a cropping calendar

¢) the collection of frrigation service fees

d) the hiring of local level water and ditch
tenders

e) the turnover of some operational control over
water delivery

4) establish resource conservation to maintain a
a) stable water table and hydrologic balance
b) stable soi1 salt balance favorable to croj
" production
c) stable water supply from the watershed
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d) stable employment opportunities for the rural
poor

5) return a payment on {nfrastructure investment to
provide for
a) replacement or rehabilitation costs
b) construction of addtional systems
c) repayment of principal and interest on borrowed
money

This emphasizes the urgent nead to develop mechanisms perhaps in a
workshop type of format in which 1t would be possible for administrators
and managers of {rrigation systems to reassess and perhaps redefine the
frrigation system management objectives with appropriate ranking to make
clear the order in which they are to be implemented or the level of
budgetary or manpower support that they are to receive. The specifica-
tion of objectives of the irrigation system management 1s thus the first
priority need. A definition of procedures to accomplish this and actual
experience with the process would be required.

Once the frrigation system management objectives are defined
there 1s a need to define the problems and the major constraints that
prevent the attainment of those priority objectives. A sufficient
diagnosis of the state of the irrigation system requires the collection
and analysis of field data but doss not necessarily require a lengthy
perfiod of time. This state of the system problem and constraint report
focused on the management elements of the system would be the second
priority need. A redirection and refinement of existing diagnostic
analysis procedures used in farm water management would be an
appropriate approach to follow 1in frrigation system management.

With a statement of the problems 1in system operations relative
to the priority objectives determined for the system management
avaflable, the next need would be for the development of a mechanism,
perhaps as a workshop again with participation of both the management
personnel and the farmer representatives, to define possible solutions
to overcome the problems 1isted. This search for solutions workshop
would also not require an extensive time period, but would require
careful preparation and fac{litation to achieve the desired outcome of a
solution or set of alternative solutions available to apply in the
field. The process for enhancing this type of ouicome and the key
criteria needed to guide the definition of realistic alternatives for
field testing are the third priority need in irrigation system
management.

The fourth priority need in the area of ifrrigation system
management 1s the codification, enumeration, and expansion of the
alternatives available to implement improved {rrigation system
managment. This would include the collection of written information on
alternatives practiced in irrigation systems throughout the world,
collection of information on systems where no known enumeration has
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taken place and the search for alternatives in other applications of
management., This 1s primarily a search for alternative strategies of
management, an enumeration of those which seem appropriate or would have
application to frrigation and the classification of the results into a
logical user-oriented framework.

The fifth priority need is designating sites and providing
alternatives for the field testing of alternatives. Detailed field
research 1s required for the testing of some portion of the alterna-
tives that appear to ve promise in meeting the criteria of technical
practicality, economic availability, social acceptability, political
feasibf1ity and administrative implementability. In this testing of
solutions care must be taken so that field conditions are
representative, the site s large enough to be a realistic implementa-
tion and the pilot project syndrome is not encountered where resources
are so concentrated as to prevent any chance of a negative outcome.

The sixth priority is the area of methodology development.
Expansion and refineme..t of the alternative methods of measurement,
analysis, monitoring and evaluation is urgently needed, as applied to
frrigation system management. This includes the use of analytical and
simulation tools that would allow the rapid testing and evaluation of
management alternatives that would avoid full blown field testing of all
alternatives, as well as the development of simple, but sophisticated,
tools to put in the hands of Trrigation system managers to increase
their capacity to manage.,

The Tast general priority need identified at this time is the
development of training techniques, materfals and devices that would
support the above mentioned priority needs. Training 1s needed for
policy makers, administrators, managers, researchers and farmers in
support of improved irrigation system management. Lasting effects can
only be attained when attitudinal and behavioral changes result from a
training experience with duplication of the principles and follow-up by
members of the training staff in the systems managed by the participant.

The priority needs for irrigation system management improvement
can be summarized as refining objectives, diagnosing problems, develop~
ing solutions, expansion of alternatives, testing of alternatives,
methodology development and training. Fi1ling these priority needs will
require special type of research and training process that is discussed
in the following section.

A_Process for Irrigation Svstem Management Improvement

Background

The goal elaborated for Water Management Synthesis II {is "to
Improve the technical efficiency and consequently the productivity and
economic performance of irrigated agriculture by increasing the effec-
tiveness with which Tncreasingly scarce irrigation water resources are




206

developed and used." The objective {s " heiping bring about the adoption
and use of {improved water management practices, techniques and methods,."
The means for pursuing the objective is "strengthening of those institu-
tions responsible for the various aspects of frrigation water
management". The operational approach of "increasing LDC 1nstitutional
capabilities means not only improving their abilities to plan and imple-
ment frrigation water management projects but also bringing about
changed attitudes and behavior at all levels with regard to the need and
Importance of water management improvement.™ This means "encouraging a
needed 'bureaucratic reorientation! within the various LDC agencies
responsible, as well as better coordination among the several dis-
ciplinés and functional areas {nvolved (engineering, agronomy,
economics, social science, extension, research, etc.) including training
of thelr staffs in the concepts and processes of water management and
equipping them with the knowledge and understanding of sound water
management technologies and practices."

. .Action Research Thrust

"The conceptual framework of the project" indicates that "the
process to be employed in bringing about improved frrigation water
management” is "based on a systems approach, an interdiscipiinary
perspective, a farmer-client focus, an action-research thrust and a
management orfentation that calls for improved communication within the
system, greater collaboration among the {nstitutions and agencies
involved and more farmer involvement.

Besides responding to the assistance needs of countries that
have been enumerated and communicated by USAID missfons, the project has
an agenda of core activities that provides an operational framework to
service assistance needs as well as to generate identified and needed
new and improved tech.iologies and practices through the conduct of field
studies, diagnostic analysis and testing and the synthesis of these
results along with information from any other source, into a cohesive
program that can not only directly afd institution strengthening, but
will also contribute to improved irrigation water management and more
efficlent irrigation system operation.

The field studies needed to f111 information gaps requires a
special type of action-research where the irrigation agency is a partner
In the research and learns the process for further future application.
The values or conducting action-research with an implementing agency
besides the research outcome and the inservice training received by the
personnel involved comes from several interrelated phenomena inherent to
the phenomena:

1) The 1rrigatfon agency has an increased acceptance of
research as a valid agency activity because of comeits
Investment of materfal and personnel to the process, -
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2) The organization finds the results credible because its own
personnel were 1nvolved 1in collecting data, analyzing, and
writing the reports resulting from the research, and

3) The agency learns from the experience and the learning
process feeds the decision making process in the
organization, such that a capability 1is internalized to
solve future problems.

These results substantially contribute to the concept of {inst{tution
building that {s an important outcome from the whole assistance process.

This action-research thrust has an implied emphasis on par-
ticipation as a key strategy in implementation. Participation 1s impor-
tant both from the personnel {involvement 1n planning and decision
making. Farmers need to be asked about their problems {in using and
interfacing with the irrigation system and being asked to participate in
decision making that involves matters of system operations, such as the
determination of cropping calendars, water delivery and removal
schedules, maintenance responsibilities and conflict management.
Irrigation personnel, particularly at the field level need to be
Tnvolved in planning, implementing and evaluating the outcomes of
improved irrigation system management strategy. User and implementor
participation are essential elements of the action research process.

The action-research thrust has the secondary benefits of build-
1ng manpower enhancement and training as a necessary input to carry out
the research activities and as an ongoing activity of the agency. This
1s another form of institution building as the capacity to train is
formulated and exercised in the agency.
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Ihe Action-Research Process

The action-research process {s suggested as an implementation
strategy for the improvement of irrigation system management in develop-
1ng nations. The action-research process has essentially four elements
or stages that occur in a cyclical,recurring basis. These are diagnos-
tic analysis, search for solutions, assessment of solutions and pilot
project implementation as shown below:

0 DIAGNOSTIC ANALYSIS 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
PILOT PROJECT SEARCH FOR
IMPLEMENYATION SOLUTIONS
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0

0 ASSESSMENT OF SOLUTIONS 0
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frrigation to make the system more responsive to their needs, emphasizes
the host-country capability building to solve problems, has an orienta-
tion to management and using the concepts of action-research. Essential
elements include among others: involvement of the clients, improved
communication, team building among disciplinary members, training to
enhance manpower capabilities, building of agency capabilities to handle
such activities 1n the future and {nstitutionalized monitoring and
evaluation as essential tools for management.

Information Gaps In Irrigatjion System Management

" Major informatfon gaps exist 1n the current state of the art of
irrigatfon system management in four major areas. Without attempting
to provide any emphasis on priority, the major information gaps are
Tisted as questions for action research to answer as follows:

1) How can irrigation system management performance be enhanced
by providing new technologies for personnel to make them
more effective?

2) How can farmers and irrigators! associations roles in
irrigation system management be enhanced to effectively
participate with the management to improve Irrigation system
management?

3) How can the interface between irrigation system management
and farmers through their irrigators! associations be struc-
tured and facilitated to improve the performance of irriga-
tion systems?

4) What are the tradeoffs between the hardware (structural) and
software (management) technologies to bring about improve~
ment in the performance of irrigation systems and improved
design of systems?

SyS tem Eel:sgnne ] Enhgncemeut

The 1rrigaton system management personnel have interests and
rewards for performance of their Jobs that do not necessarily coincide
with those of farmers needs. The field level] personnel are generally
Tooking up the system thefr instructions, rewards and sanctions. In
large bureaucratic frrigation agencies they are generally not in close
communication with the farmers and only rarely do they take orders
from farmers. A review and refinement of Job descriptions would allow
adjustments to be made that would make irrigation more accountable to
farmers, Increased accountability {s hypothesized to be directly
related to improved irrigation performance.

New irrigation technologies in the hands of Trrigation personnel
would make them more effective in their Jobs. Technologies are 1n the
form of rules and procedures for operating the system as well as in the
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form of tools such as devices for measuring, controlling or accounting
for water budgets. The introduced and evaluated technologies must be
simple and Tow cost and be acceptable to the personnel who use them,
There 1s a need to know what the system personnel require in order to be
more effective 1n their management possibilities. There 1s also a need
for a better, more finely tuned basis for management decisions on
allocation, conveyance, distribution, application and drainage based on
frrigation experience and realities within a given system or a region
within a given country.

Farmer Participation in Management

In addition to the question of accountability of system person-
nel to the farmer-users of irrigation, the number of farmer managed
irrigation systems 1n the world leads to the hypothesis that farmers and
Trrigators! associations in the LDC's if properly trained and prepared
could assume greater responsibility for the management of perhaps the
secondary, tertiary and quaternary portions of frrigation systems. What
portion of the systems the farmers can effectively manage is determined
by the size and complexity of the system, along with numerous other
factors having to do with organizational effectiveness.

A number of irrigation agencies in Southeast Asia have begun
experimenting with the participatory approach in order to enhance
farmers organizational capacity to solve problems dealing with {rriga-
tion as well as to relieve the agency of some responsibilities. These
fnitiatives 1n the community based and farmer managed {rrigation systems
1n the Philippines and Indonesia have been hypothesized to have applica-
tion to national, bureaucratically managed irrigation systems in those
countries. There 1s an urgent need to know what portion of the system
and what elements can be handled farmers. Likewise there is a need to
know what rules and tools should be put in the hands of farmers, {irriga-
tion associations and {irrigation officials providing technical assis-
tance to groups of farmers involved in management.

The System-Farmer Interface

Regardless of the level of responsibility that is assumed by
farmers 1n managing irrigation systems, the {nterface between the
farmers or their organizations and the Trrigation bureaucracy requires
careful definition and development of flexible mechanisms for the system
to work effectively. The further up the system that the interface
nccurs, the greater are the costs borne by farmers unless intervening
authorities with independent taxing ability are created. The further
down that the interface occurs, there {s less flexibi11ty open to.
farmers to control water to suit their needs. The key problem would be
to determine for a given irrigation system where to establish interface.
This would be a priority area for management research to explore, par-
ticularly since 1t 1s expected that the bureaucracy and the farmers are
T1kely to have very different goals. Some of these goals are 1ikely to






