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ACTION MEMORANDUM FOR THE DIRECTOR April 21, 1983

THRU: Mr. W.P. Schoux/Deputy Dir .torf. ?

FROM: Leroy Purifoy/Chief, M

SUBJECT: PP Supplement No.1, Water Management
Project No.383-0057

1. Problem: Your approval of the attached PP Supplement is required.

2. Discussion: USAIDin Colombo 0438, January 21, 1983, advised AID/W

of the Mission's intention to extend the PACD of the subject project

by 21 months and increase AID's life of project funding from $9.8

million to $15.9 million. This cable requested an ad hoc delegation

of authority be granted to you to extend the project for 21 months.

State 059493 of March 4, 1983 advised that the Assistant Administrator
for Asia (AA/ASIA) had approved the ad hoc delegation for the time

exteribion. You have authority under Delegation of Authority No.133.1

dated April 15, 1982, to authorize project amendments where total

life of project funding does not exceed $30.0 million.

Your approval of the supplement will enable the project to achieve

its original stated objectives and to prepare for a follow-on

irrigation sector project scheduled for FY 1985, which will support a

longer term USAID commitment to improve water management country-wide.

3. Recommendation: That you approve this PP Supplement No.1 to the

Water Management Project by signing the PP Data Sheet and the attached

Project Authorization Amendment.

Approved:

Disapprove .

Date: 4/28/83

Attachment: a/s

AID:MWRD :HGBLANK:ads



UNITED STATES OF AMERICA

AGENCY FOR INTERNATIONAL DEVELOPMENT
44, gaIle ead, Celeue 3, Sih LFAkM.

PROJECT AUTHORIZATION AMENDMENT

Sri Lanka Water Management Project
A.I.D. Project No.383-0057
A.I.D. Loan Nos.383-T-023/023A

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amended,
and delegations of authority from the Assistant Administrator for Asia, the
Project Authorization is hereby amended:

(a) to increase planned obligations over the Life of the Project
from not to exceed $3,000,000 to not to exceed $5,100,000 in
grant funds, and from not to exceed $6,800,000 to not to
exceed $10,800,000 in loan funds, both subject to the
availability of funds in accordance with the A.I.D. OYB/
allotment process,

(b) to revise the planned Life of the Project by extending the
Project Assistance Completion Date from April 30, 1984 to
December 31, 1985,

(c) to enlarge the authorized source/origin/nationality of
ocean transportation services financed with loan funds to
include vessels under flag registry of the United States,
other countries included in AID Geographic Code 941, and
the cooperating country and,

(d) to limit the authorized source/origin/nationality of ocean
transportation services financed with grant funds to vessels
under flag registry of the United States, except as A.I.D.
may otherwise agree in writing.

In all other respects the Project Authorization remains in full force
and effect.

Clearances: Date Initials

H. Blank, MWRD
L. Purifoy, Chief/lWRD
R.N. Singleton, Chief/PDSP s"

T.A. Muntsinger/LA
A. Schantz/Controller l
J.M. Miller/Program Officer 71
W.P. Schoux/Deputy Director

Signature:
SV .J. Lt ttlefJ!eld
Director

,. USAID/Sri Lanka
Date: 4/28/83
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Principal Abbreviations and Acronyms Used

AID/W Agency for International Development/Washington

ARTI Agrarian Research and Training Institute

D-Channel Distributary Channel

FAR Fixed Amount Reimbursement

FO Farmer Organization

GAO General Accounting Office

GITI Galgamuwa Irrigation Training Institute

GSL Government of Sri Lanka

HC Host Country

ID Irrigation Department

IFB Invitation for Bid

1.0. Institutional Organizer

IRR Internal Rate of Return

IRRI International Rice Research Institute

MLLD Ministry of Lands and Land Development

NIA National Irrigation Administration (Philippines)

OFWM On-Farm Water Management

O&M Operations and Maintenance

PACD Project Activity Completion Date

PIL Project Implementation Letter

PIO/C Project Implementation Order/Commodities

PIO/P Project Implementation Order/Participant

PIO/T Project Implementation Order/Technical Services

PO Purchase Order

pp Project Paper

PRC/ECI Planning Research Corporation/Engineering Consultants
Incorporated

T.A. Technical Assistant (Subprofessional engineering technician)

TA Technical Assistance

USAID United States Agency for International Development (Colombo)

WMS Water Management Synthesis Project
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SPAPER SUPL! 1

Wh-= M -NGEMM PROECT

AID PROOECT NO: 383-0057

I. SL24Y AND REMMMEDATIONS"

A. SU?*M:

The Water Management Project, as amended by this PP
Supplement, remains financially, economically, technically,
administratively, socially, and environmentally feasible.

B. RECOMENATIONS:

It is recommended that:

a. Tle-Life-of-Project (WP) be increased from $18.34 million
to $24.478 million;

b. The Project Assistance Completion Date (PACD) be extended
from April 1, 1984 to December 31, 1985;

c. AID authorize an additional $2.1 million to increase the
grant amount from $3.0 million to $5.1 million. It is proposed
to obligate $0.6 million in F1 83 and $1.5 million in FY 84;
and

d. AID authorize an additional $4.0 million to increase the
Loan amount from $6.8 million to $10.8 million. It is proposed
to obligate $3.0 million in FY 83 and $1.0 million in FL 84.
The terms of the loans are:

1. Maturity: - Forty (40) years including a ten (10)
year grace period.

2. Interest: - Two percent per annum daring the grace
period and three percent per annum thereafter.

3. Currency: - Interest and principal are payable in
U.S. Dollars.

II. C? RATIONALE AND DSCRQIPTION

Sri Laka 'a economic growth will for the foreseeable future
depend upon the performance of the agricultural sector. In

1981, this sector accounted for 29% of Gross Domestic Product,
500 c eployment and 60% of the country's total export
earnings.
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It is estimated by the GSL dmt food 1 roduction will need to

grow at about 5% per annum to meet the demands inposed by

increases in population and incomes. Progress over the past few

years has been impressive, especially in the production of

paddy, the country's principal staple food. Paddy production

has increased from 102 million bushels in 1980 to an estimated

115 million bushels in 1983, an all-t:Le record though still

short of rice self-!Lfficiency. This production response has

also created increased employment opportunities in the rural

sector as evidenced by labor shortages now reported during the

peak planting and harvesting periods, and increased incomes for

paddy farmers as the farnmgate price for paddy has regularly

been above the guaranteed floor price.

Water availability is the key variable determining how much

acreage can be sown under paddy. An adequate, wll-regulated,
and reliable supply of water is critical if yields and acreages

of paddy production are to be maximized. Unreliable irrigation

increases risk to the farmer, and negatively affects yields by

discouraging optimum use of production inputs. For example,

both transplanting and fertilizer use vary proportionately with

water dependability. Cncurrently, poor water mnagement

practices, including the exmcessive use of available water, also

negatively affect yields and acreages.

By improving ater management practices as well as inproving

the physical water delivery capability of the Gal Oya

Irrigation Scheme and by improving the institutional capability

of the Irrigation Department, it is anticipated that the Water

Management Project will provide a valuable contribution to a

principal GSL objective: the attainment of food

self-sufficiency, particularly rice.

It is in this context that AID has and will continue to support

investments in irrigation and specifically the Water Management
Project. This approach is also in accordance with the Asia

Bureau's recent Strategic Plan which emphasizes irrigation,
particularly %ter management, training and "software" as a

long-term core program in the agricultural sector.

The Water Management Project is an integral part of the

Mission's development strategy for Sri Lanka, as described in

the January 1983 Coumtry Development Strategy Statement.
Specifically, this project is supportive of efforts concerning:

(a) strengthening institutional development (CDSS, pp.24-25),
and (b) food production and natural resource management (CDSS,

pp.43-45). Concerning overall Agency guidelines, this project

is making a particularly significant contribution to

institutional development of the GSL Irrigation Department. An

end product of this project will be a substantially improved

capability of the Irrigation Department to plan, design,

construct, maintain and cperate irrigation schemes throughout

Sri Lanka. In fact, the models developed and lessons learned

tnder this Project have already gained national attention, thus
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setting the stage for the successful replication of improved

practices in irrigation systems nationwide, including those

under the Mahaweli Development program.

The purpose of the Project as stated in the Project Paper is

"To develop an institutional capacity in the GSL Irrigation

Department which will enable it to mnage large irrigation

schems in a more effective and efficient manner." The Project

Paper stated that "This Project is viewd as the first of a

possible series of major efforts by USAID over the next 20

years to assist the Government of Sri Lanka to improve water

management in the country with special emphasis on major

irrigation schemes." The recommendation made in this Supplement

is in support of completing the Project as originally designed

and in support of the longer term conitment to improving water

management country-wide as articulated in the PP. The longer

term effort is envisioned to include a follow-on Project for

which preparatory work funding is provided in this Supplement.

The Project is to develop an institutional capability of the

GSL to manage large irrigation schemes in a more efficient

manner. Specifically the Project was to rehabilitate the Left

Bank of the Gal Oya system, develop Master Plans ar%. conduct

on-farm water management research at Gal Oya and Uda Walawe,

improve the central support provided by the Irrigation

Department, and assist in the establishment of farmer

organizations whereby farmers participate with govermwant

organizations in the construction, operation and maintenance of

systems. The project was to develop procedures and techniques

which can be replicated throughout Sri Lanka to upgrade

irrigation systems and improve agricultural production.

The Project was obligated in August 1979 with the Irrigation

Department (ID) as the agency responsible for implementation.
The ID has been assisted, under a Host Country Contract, by

PRC/ErI, a U.S. engineering firm which presently provides five

long-term advisers. The contract provides for an estimated 224

person months of services, these are currently being provided

in the areas of design, construction supervision, equipment

maintenance, and training. The rehabilitation work is carried

out by small firms contracted by the Irrigation Department
through a oxupetitive bid process. Through a Letter of

Understanding the Irrigation Department is further assisted by

the Agrarian Research and Training Institute (ARTI) which works

on the farmer organization and socio-econcmic component of the

Project. ARTI has been assisted by Cornell University initially

under an AID/W centrally funded project and currently by an AID

direct contract which provides the services of a water

management specialist. In addition, short-term advisory

services are supplied by the centrally funded Water Management

Synthesis Project. Commodities were initially procured under an

IFB which was formally advertised. Subsequent procureent in

the U.S. has been through a Procurement Service Agent with

local procurement handled by the Irrigation Department.
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Project progress as reported by the PRC/HKI Contractor was
estimated at 40 percent as of ZVanuary 1, 1983, versus a
scheduled ompletion of 74 percent based on a subjective
evaluation of individual canonent's contribut iot to the

overall Project. Physical progress on the rehabilitation work

on the Left Bank of the Gal Oya sbyster was reported as 6
percent. Other components of the project have shown greater
progress, particularly training activitieq arn the farmer
organization program. In recent months, construction progress
has accelerated, and through improved construction management
and improved GSL budgetary allocations, tWAID has been assured
that the Project will be oxpleted by the new target date of

December 31, 1985.

A Mid-term Evaluation of the Project, conducted in June 1982,

reviewed progress to date, recommended redirecting various
components of the project and reccomnded that additional time

and funds be made available (See Annex E 8). An Irrigation

Sector Study was conducted in July 1982 which investigated
future investment possibilities in the irrigation sector (See

Annex E 9). The AID Mission has endorsed the major
recommendation of the evaluation to extend the Project and

provide additional funds. The evaluation endorsed much of the

activity conducted under the Project. Specific recommendations

are discussed in later sections but briefly those which

redirect the project include inprovements in the Master Plans,

a pragmatic approach to design, improved organization of

construction activities and establishment of an operations
model. The Irrigation Sector Study recommendations have led to

a proposal which is being implemented for the establishment of

a Water Management Cell which would have monitoring and

evaluation responsibilities and conduct studies of systems
prior to rehabilitation.

Under the PP Supplent it is planned to complete the Project

as originally designed. The Gal Oya Left Bank System is to be
rehabilitated utilizing a pragmatic approach which focuses on

establishing system safety and improving water control ability.
The Master Planning effort will be coupleted and eqphasis will

now be placed on improving operations and maintenance. A major
aspect of this element is the establishment of an Operations
Model which will rero closely schedule irrigation releases to

system demands. Trilning activities are to continue with

increasing emphasis on improving in-country training facilities
and curriculum and presentation of witer management principles
to Agricultural Department staff and others outside the

Irrigation [kpartment. A major institutional development
initiative is the establishment of a Water Management Cell

which will assist the Irrigation Department in the monitoring
and evaluation of irrigation system performance countrywide and

prepare prefeasibility studies of major systems scheduled for

rehabilitation. The establishment of farmer organizations is to

continue as an integral part of the rehabilitation program,
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maximizing farmer involvement in design, construction,
operations and mintenance of the Gal Oya System. The role of

ARTI in socio-econmic work will continue, and assistance is to

be provided to enhance the capability of the Water Management
Group by incorporating it into a new Water Management Research
Center which will be able to provide increased water management
advisory services.

This Supplement addresses two problems faced by the Project: a

chortfall in Project funds and an inadequate time period to

achieve the project purpose. A detailed justification is

included in Part III. Briefly, the extension is justified on

the following grounds. After a slow inplementation period,
construction progress has accelerated and systems have been
installed which lend assurance that the construction schedale
will be adhered to. Lessons are being learned, particularly
concerning farmer participation and the institutional organizer
program, which are important to other irrigation systems
nationwide. on an operational level, the Project has faced

several unexpected problems wich have resulted in a shortfall
of funds and delays in implemntation. These include an

underestimate of the physical extent of rehabilitation work, an

unusually high inflation rate ,hich has affected construction
costs and an ethnic disturbance in the area which resulted in a

delay in implementation and highstaff turnover.
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III * T ims AND FINANCIAL PLAN:

The Project has seven major onmonents. The largest

cxqonent by far is the rehabilitation of the Left Bank of the

Gal Oya Irrigation Scheme. The ost of this oomponent

represents approximately 79% of the total AID/GSL Project.

Other owponents include: the Institutional Organizer

(I.O. )/Inpact Monitoring Program, a Training Institute (GITI),

a Water Management Cell, Planning and On-Farm Research, a Water

Managument Center, and a Water Use Model. Costing of each of

these cooents is included in Table I below.

TABLE I

rItNG OF PRWXr OrPUTS/ItNPIS-1

($000)

PRBr NO: 383-0057 TITLE: WNTER

oUrPUr AID Appropriated GGL Total

1. Rehab of Gal Oya LB 12,017 7,242 19,259

2. 1.0. ProcranVITpact 998 963 l,%I.

Mtnitoring
3. Training Institute 1,008 278 1,286

(GITI)
4. Water Man.gqcnt Cell 718 17 735

5. Planning/On-Farm 495 57 552

Research
6. Water Manmgtmt Center 367 21 384

7. Water Use Model 297 297

15,900 8,578 24,478

1. GL accounting groups these activities into three otogorirs

(a) Gal Oya Rehab Projoctl (b) GITI 1 (c) Now Proposals. Their

division of inputs aasiqgrvd tn these throo outputs is Included in

Annx .3.
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Table II below presents a sumuary of project costs. It should be
noted that the increase in AID project funds does not represent a
redaction in the GSL contribution. In fact, despite a marked
reduction in the rupee-dollar exchange rate, the GSL contribution
will increase slightly. The GSL contribution remains a healthy 35%
of overall project costs. For Lurther details concerning the GSL

contribution, see Annex F. 3. In addition, it should also be noted

that an earlier revision in the project budget was undertaken in

June 1982. This revision was effected by PIL No.13. For a

comparison of how the budget has danged (original buvt, 1982

budget, current revised budget), see Annex F.1. See also Annex F.2

for the revised detailed budget.

TANE II

BUD=T StMKWY
($000)

I. GRANT (AID Contribution)

A. Technical Assistance ORIGINAL RV'ISED

1. PRc 2450 3777
2. Cornell - 519
3. Irr.Sec.Pre Project - 396
4. Evaluation - 61
5. Misc./Other Costs 280 155
6. Contingency/Infla. 270 192

Total Grant 3000 5100

II. LLAN (AID Contribution)

ORIGINKL REVISED

A. cauodities 4170 4041
B. Rehabilitation/ - 4520

Constni-tion
C. Training "00 1007
D. Other Costs 230 335
P. Contingency/Infla. 1700 897

Total Loan 6800 10800

II. OL P3B'rIoN 8540 8578

TOTAL PRO3WT 18340 24478
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Tabls III and IV below pesnent the Revised Project Funding
1cecast and a Sumary Cost Estinmte/Financial Plan.

'1= III

PF3E ANNRL -- MaITUe
($000)

1980 1981 1982 1983 1984 1985 Total

I. AID Con-
tribution

A. Tech. Asst.

1. PRC/ECI 308 766 813 992 731 167 3777
2. Cornell - 100 49 144 144 82 519
3. Irr. Sec. - - - - 216 180 396

Pre-Project
4. Evaluation - - 25 - - 36 61

5. Misc. - - 20 100 25 - 155

B. Ccmxities 2086 712 464 405 374 - 4041

C. Construc-
tion/Rehab.

1. Gal Om - - - 950 1750 1600 4300

2. GITI/ARTI - - 100 120 - 220

D. Training 27 31 281 273 221 174 1007

E. Other Costs - 20 10 100 120 85 335

F. Contingen - - - 300 350 439 1089

cies/Infla.

Sub Ttal 2421 1629 1662 3374 4051 2763 15900

I. GEL Con-
tribation 232 746 1078 1913 2826 1783 8578

GRAND To 2653 2375 2740 5287 6877 4546 24478

-mnmm - - -mmm - -mmm
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TABLE IV

SUMMARY COST ESTIMATE AND FINANCIAL PLAN
($000)

SOURCE: AID Grant AID Loan GSL

USE: FX LC FX LC LC TOTAL

Technical 4753 155 - - - 4908

Commoditi - - 3629 412 172 4213

Training - - 932 75 48 1055

Camn./Rehab. - - - 4520 4843 9363

Other Costs - - 335 1847 2182

Irfla./Con. 192 - - 897 1668 2757

TOTAL 4945 155 4561 6239 8578 24478

SHORTFALL OF FUNDING:

Although from fixepdon it was aspected that the Project was underfunded, this
fact was made dear only after completing the detailed survey of the Gal Oya
Sysem in 1980. The cxqinal Project downstream system had been built without a
complete detailed set of planw; existing plans were destroyed In the 1978
cyclone. Aditonally, the system had evolved for many years with little control
by the Irigation Department and with few reords of changes made in the
sytem. The detailed srvey conducted under the Project showed an increase by
43 percent in the total i.lometm of canals as compared to figures cdqinally
stated. This increase in length of canals has reulted in a coiderable increase
n the total coat of the r tan.

A second rmon for the oo overn Is the continuing high inflation faced by
the Project. The cuginal Project budget allocated 20 percent of Project co ts to
xiogency and inflation. In actuality the comk:ned inflation rate in Sri Lanka

fom October 1979 thlough August 1982 has been 54 percent, glfcantly higher
than wodld rateoL The annual inflation rate for 1980 alom, based on the Clombo
Coaumer Price Index, was 26 percent compared to a U.S. rate of 1 percent.

The index of oot of contruction sands at 180,3 as of Augush 1982 from an
October 1979 bis. Project cots hae escalated ignificar cLy above b!d3e
amout deike cos roving dqiu recommended by the ,vabuadon Team and
PRC/ECT.
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In 1982, SAID agreed to use the remaining funds in the contingency
and inflation item to help support the short-fall in construction
costs. This has alleviated the budget problem in 1982 and for most of
1983. However, without additional budgetary support for 1983, 1984
and 1985, the Irrigation Department will not be able to complete the
rehabilitation work in the four year time frame. A final contribution
to the need for additional AID financing was an insufficient
allowance of technical assistance funds in the original PP. The PP
called for 329 person months of technical assistance but budgeted
only $2.42 million which allowed funding of only 250 person months.
The revised budget is based on a total project technical assistance
requirement of 436 person months. See Annex F. 2.

EXTENSION OF TIME:

The Project got off to a good start in 1980 with the purchase of the
required commodities and selection of a contractor to provide the
necessary Technical Assistance. The contractor and equipment arrived
on schedule, however, the Irrigation Department was unable to provide
the required local staff to support the consultants for over one
year. The contractor, under an advisory type contract, had no local
technical staff to support the expatriates to do the physical work of
data collection, master planning, surveying, design and construction,
and were in fact dependent on the Irrigation Department for getting
the actual work done. Because of delays in completing the designs,
the start of construction work for rehabilitation was not started
until late 1981. Even then some construction, particularly canal bank
stabilization, was of an experimental nature. Therefore, the four
year construction program originally scheduled for completion in
early 1984 has necessarily been extended through 1985. Compounding
the staffing problem, an ethnic disturbance occured in the Anparai
area in 1981 which resulted in a hiatus in project implementation and
a near complete turnover in Irrigation Department professional staff.
Adequate numbers of qualified staff have now been assigned and the
prospects of the Project meeting the revised construction schedule
(see Annex E.3) appear good. The possibility of accelerating the
construction pace is not likely because of budgetary constraints
imposed on the Irrigation Department by the Ministry of Finance as
part of an overall GSL budget limitation. The continued support for
the Project by the GSL in terms of a comparatively high HC
contribution is an indication of the importance of this Project
despite the general GSL budget constraints.
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If additional funds are not provided or if additional time is not
allwed the Project will not be completed as designed. The contractor
now estimates that the overall Project will be 77 percent completed
by the current PACD, April 1984. However, the physical completion of
the rehabilitation component would be only 40 percent.

Although it is possible that the Irrigation Department could
eventually complete the rehabilitation effort from this stage, it is
unlikely that GSL funds would be made available in a timely manner,
given the likely continuing budgetary crisis.

A critical point is that if no additional funds are made available,
the Technical Assistance input to the Project would cease as of July
1983. This would have two serious consequences. First, the
rehabilitation momentum built up in the past six months by the
technicians would be lost. Second, without the required assistance,
programs such as training and institutional organizers would suffer,
resulting in an inability to meet critical institution building
goals. The latter are perhaps the Project's most important feature. A
recent GAO team applauded the farmer organization approach being
tested under the Water Management Project indicating positive
implications for irrigation island-wide. Interest in the program has
been shown by other GL agencies and donors involved in water
manageuent. The M0 Program and related socio-econcatic research are
key components of the Project for which continued USAID assistance is
considered vital, particularly if the results of this iruovative
approach are to be shared with other LDC's as recommended by the GAO
team. Finally, strengthening this Project as recommended by the
Evaluation and Sector Survey Study and as described above will help
lay the groundwork for AID's continued long-term involvement in this
key sector.
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IV. IMPLEMENTATION AND MONITORING PLAN

A. IMPLEMENTATION PLAN:

The implementation of the Project wil continue as decribed in the
fr1lowing paragrah

L Technical Asance:

The Regional Legal Advisor has determined that amendment of the
PRC/ECI contract will not require a waiver of competition. Assuming
succul negotiation of a contract amendment, technical. aance will
continue to be provided by PRC/ECI whose major emphass will be on the
design and supervision of rehabitation work, training, and improvement of
cperations and maintenance of the Gal Oya System. Esablishment of the
Operations Model is expected to be included in the P'RC/ECI contract. The
project extension will provide approximately 113 additional person months of
services in these areas. The .O. Program will continue with the
project-funded services of a socio-economic advisor supplemented with
short-term services from Cornell University funded by the Water Management
Synthesis Project. The work to be conducted by the new Water Management
Cell will be assisted by approximately 36 person months of a long-term
avisor and various short-term specialists from the Water Management
Synthesis Project. Since the work is essentially an outgrowth of the
Diagnostic Analysis Workshop conducted by the Water Management Synthesis
Project (WMS), it would be desirRble to have Colorado State University, the
lead university in the Project, pr, - these services. The Mission will
co-share costs with the Water Management Synthesis Project.

2. Commodities:

Additional commodities will be purchased to suppcrt the rehabilitation
effort and other components of the Project. Commodities, including additional
vehicles, spare parts and equipment, will be purchased directly from 94ppliers
or the Contractor. Other commodities will be purchased cff-self in Sz
Lanka. See Annex G, Procurement Plan.

3. Training:

Nine long-term participants will be trained during the life of the Project.
During the extensin additional short-term training courses of an estimated 67
person months will be arranged, primarily to third countries. Increased
emphasis by the PRC/ECI Training Advisor will be placed on developing
short-term in-country water management courses for ID personnel and other
extension workers.

4. Re tn:

A further $2.3 mlion will be added to tha fund of $2.0 million established
in 1982 for Fixed Amount Reimbursement of agreed- 4n sub-projects with
a~ervlson provlidd under the PRC/ECI contract and periodic monitoing and
Arm. iirw, w nn namdind out by an AID euneer.
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5. Constuction and Other Costs:

Consruct on of facilities at GITI will be financed according to the
Fixed Amount Reimbursement method under a cost sharing formula with
the GSL. Plans and secfications will be approved by an AID engineer
who will alo perform final insections prior to reimbursement.
Construction will be carried out by a Sri Lankan construction firm under
contract to the Irrigation Department. Renovation work at ARTI will be
conducted by a local onsbxton firm contracted by ARTE and
reimbursed through the Irrigation Department by AID. Other costs include
(1) financing of a Sri Lankan engineering firm to carry out a feasibility
study of a representative irrigation system being considered for
r ttion under the proposed AID follow-on Irrigation Sector Project,
(2) support costs for project preparatory teams, and (3) funding of
special studies, seminars and publications of the Water Management
Rsearch Center. The feasibility study will be funded by AID under a
contract between the Irrigation Department and a local engineering firm.
Support costs and special studies funding will be earmarked by a PIL
which will establish eligible items for funding, procedures for
reimbursement, etc.

B. IMPLEMENTATION SCHEDULE:

1. Completed Actions:

Date Action Responsible
Agencies

08/79 Project Agreement signed GSL/USAID
11/79 Initial Conditions Precedent GSL/USAID

met
11/79 Approval of RFTP USAID
11/79 Approval of IFB (Commcdities) USAID
02/80 Contractor Selected/Approved GSL/US AID
03/80 Amendment No.1 to Project GSL/JSID

Agreement signed
03/80 Contract signed by ID and ID/PR C

PRC/ECI
04/80 PRC/ECI Contract Approved USAID
05/80 P.rival initial PRC/ECI PRC

LT Staff
06/80 Arrival Cornell LT Contractor VSAID
09/80 Approval of ECI Sub-Contrac. D/USAID
12/80 Amendment No.2 to Project GSL/USAID

Agreement signed
12/80 Arrival initial major Suppliers

equpment at site
08/81 Departure initial ST trainees
10/81 Concurrence with ID/A R' J USAID

Letter of Understanding
12/81 Amendment No.1 to ID/PRC ID/PRC

Contract
06/82 PIL No.13 issud USAID
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06/82 Mid-trm Evaluation GSL/USAID
07/82 .pation Setr Survey GSI/USAID

(no project funed)
07/82 WMS Diagnotic Analyss GSL/USAID/

Wrkdiop (ro project
fun~ded)

09/82 Approval of ID's Contracting USAID
Procedwes for FAR

01/83 Arrival second LT CcrneUl Ccrnel
Water Management Advisor

2. Future Actions

Date Action Responible
Agencies

04/83 Approval of PP Supplement USAID
05/83 Execution of amended Grant USAID/GSL

and Loan Agreement
05/83 Amendment of PRC Contract GSL
06/83 Conduct second Water Manage- AID/W

ment Sythms Trainng
Course

07/83 Estahbsh Water Management GSL/D
Cdl

07/83 isue PIo/T for coordinator USAID
and ST Technical Assstance
fir work with Water Management
Cell

12/83 Gal Oya Rehabdlitation at 35% GSL/ID
completion

01/84 Coordinatcr on-board AID/W
01/84 Conduct Annual Evaluation GSL/ART
03/84 Feasbfity Study contract GSL/AID

signed
12/84 Gal Oya Rehabilitation at GSL/%D

70% completion
03/85 Irrlation Sector Project USAID

obi~ated
10/85 Final Evaluation conductf' USAID/GSL
12/85 Water Management Project GSL

completed



15

C. MONITORING PLAN:

Monitoring of the Project falls under the USAID Office of
Mahaweli and Water Resources Development which has adequate staff to
monitor the Project. This office includes three U.S. direct hire engineers
and two FSN engineers. The Project Officer is a Civil Engineer with an
irrgation specialization, who is expected to remain at post through 1985.
Prior to construton, plans and seciations are reviewed and s.te
visits are made by either a direct hire or FSN engineer. Work in progress
is inspected and final inpections are made pdur to reimbursement for
completed work. A USAID engineer visits the Gal Oya ste at le
monthly to inspect constrction progress and monitor other Project
elements. In addition the Project Officer monitors the effectiveness of
ether Project elements - Water Management Cell, Water Management
Research Center, Gri training and facilities upgrading, development of
an operations model, etc. Visits to other sites where construition will be
carried out (GIT ARTI) will be made as necessary during construction
and final inspections will be carded out prior to reimbursement.
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V. PC ANALYSES

A. TWHN CAL ANALYSIS:

1. Original Project Description:

The project description included in the PP established
six Project components including major end-of-project outputs
and cbjectives. The components are discussed in summary below
and the detailed project description is included as Annex E.1.

a. Gal Oya Rehabilitation:

The PP called for preparation of plans and physical
rehabilitation of the Left Bank System of the Gal Oya
Irrigation Projeect, a large irrigation scheme constructed in
the 1950s comprising 52,000 acres of irrigable land allotted to
resettled farmers in irrigable parcels of 3 acres. The
rehabilitation work was to have included silt removal,
restoration of eroded banks, repair and replacement of control
gates and water measurement devices, installation of regulating
structures, and reshaping of field channels. Also included in
this component were establishment of a field office an4
preparation of maps of the service area.

b. Planning and On-Farm Research:

Work on the component included preparation of Master Plans
for the Gal Oya System and for Uda Walawe, a second large
irrigation system requiring rehabilitation. It also included a
program of water management research on one tract in each
system and the preparation of plans and the initial
implementation of a water management program in other tracts.

c. Training Program:

The in-country training program consisted of support to the
Galgamuwa Irrigation Training Institute (GITI) to tpgrade and
expand the curriculum for irrigation engineers and technical
assistants. Additionally, the PP called for training for civil
engineers, Agrarian Services Department employees, agricultural
extension workers and farmer leaders. Participant training was
to consist of short-term training for twelve extension worker
trainers and others and 20 observation tours for policy makers
and high level officials annually.

d. Extension/Application Program:

Under this catponent training was to be provided to
agricultural instructors stationed in the Project area who
would insure that extension workers are trained in water
management. A film on water management was also to have been
prepared.
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e. Improved Central Support to the Field:

This component called for an expanded staff in the Head
Office of the Irrigation Department to support, administer, and
monitor the Project and provide improved operations and
maintenance support country-wide.

f. Farmer Organization and Socio-Economic Research:

This coponent was to have tested models of farmer
organizations, selected a suitable model and replicated it to
the extent possible to organize farmers in field channel
groups. The farmer groups were to have participated in the
design of field channel improvements, in rehabilitation work
and then to cperate and maintain field channels, including
determining water allocations along their field channels. The
socio-economic component was to have included bench-mark
surveys of farmer conditions in Gal Oya, monitoring of change
in the area, conducting bi-annual evaluations and conducting
special studies on selected water management problems.

2. Progress to Date:

A mid-term evaluation of the Project was conducted in
June 1982. Since then a number of the recommendations have been
adopted, some have been rejected and progtess has been made on
meeting others. Two major recomendations that this PP
Supplement addresses are that the Project be extended and that
additional fuding be provided. The Executive Summary and
Recanrendations are included as Annex E. 8. Quarterly Reports
prepared by the PRC/ECI Contractor provide more recent
information on Project progress. The following sections
summarize project progress to date and include progress on
adoption of the draft evaluation recommendations. The overall
progress of the Project as reported by the PRC/BCI Contractor
is shown in Annex E. 2. This table shows Project progress as of
January 1, 1983 as 40 percent and an estimated completion date
of December 1985. Project weights in this chart are based on a
subjective evaluation of individual component's contribution to
the overall Project. A weighting based on the cost of each
component would result in a lower percentage completion since
rehabilitation work, where progress is slow, would be weighted
more heavily.

a. Gal Oya Rehabilitation:

A chart showin j progress on the Gal Oya Left Bank
Rehabilitation is shown in Annex E. 3. Progress was reported as
6 percent as of January 1, 1983. This chart shows the
rehabilitation woek broken down in major units and projects the
work schedule through to completion in December 1985.
Rehabilitation costs are estimated in current prices with no

contingency at Rs.175 million or $8.74 million. Ancillary
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rehabilitation elements raise the cost to Rs.198 million (See
Annex E. 3. Estimated expenditures on rehabilitation through
1982 are Rs.U million with Rs.50 million budgeted for 1983.
Projected expenditures for remaining years include an allowance
for inflation estimated at 5 percent on the undisbursed
balance. Section III contains additional financial data.

The Evaluation Report made four recommendations concerning the
rehabilitation work. The first two recommendations call for a
pragmatic approach to the design and rehabilitation work. This
approach, which has been adopted, places first priority on
establishing system safety, second on improving water control,
and third on improving ease of operation and maintenance and
meeting such farmer needs as crossings and buffalow wallows.
The approach to design gets the engineers and designers out of
their offices and into the field where rehabilitation
requirements are formulated and agreed upon by all parties
concerned. This approach has improved the pace of design work
which is now comfortably ahead of construction. A continuing
problem is the lack of adequate project maps. To date designers
have used original blocking out plan maps and uncontrolled
aerial photos. The Survey Department has initiated a mapping
program, the output of which will be very helpful for field
channel design.

A third recommendation was that construction scheduling be
better organized, particularly that heavy equipmer.- utilization
be improved. Recently it has been agreed that PR/ECI would
take a more active role in operating the equipment anc -n-.ging
the workshop due to the lack of suitable trained personnel in
the Irrigation Department to undertake this task. A detailed
reporting system for equipment utilization has been developed
and utilization is expected to improve. In addition, PRC/ECI
has fielded a construction supervisor who is working with the
ID to improve the management of the numerous small contractors
working on the Project. Between September and December 1982,
the number of contractors increased from 20 to 90. On-the-joy
training courses are being arranged for technical assistants
to improve their construction supervision skills. Construction
work has been divided into subprojects and a procress
monitoring system has been instituted. Reimbursement for
completed subprojects is made after certification by PRC/ECI
and inspection by an AIM engineer. Fixed Amount Reimbursement
of completed subprojects encourages the ID to improve
construction organization and fully complete independent
sections of channels.

1. Technical Assistants are subprofessional enployees of the
Irrigation Department who have undergone a two year training
program which includes theoretical and practical experience in
drafting, surveying and construction supervision.
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The fourth recommendation, that the contract between PRC/E1rI
and the Irrigation Department be terminated, has not been
adopted on the basis of improved performance of the Contractor.
A contract amendment will be negotiated when additional funds
fLam this Stplement become available and the Scope of Work
will be re-directed within lines laid out herein.

b. Planning and On-Farm Research:

A draft Master Plan for Gal Oya prepared by PRC/ECI has
been submitted, and a termination report for Uda Walawe is
being prepared. Although the Evaluation Report stated that the
Master Plan was unacceptable as a working document, t.e Gal Oya
Plan has proven useful as a reference document; the Uda Walawe
report is intended to be a compilation of available data with
limited analysis and preliminary recomndations for
rehabilitation. Subsequent to the Master Plan, a Reservoir
operations Study for Gal Oya has been submitted which contains
additional planning information which wiil bx useful to the ID
over the longterm.

On-Farm Research was conducted at Gal Oya and Uda Walawe as
described in the PP. Difficulties were encountered in
conducting this research because of the lack, primarily, of a
direction for this research. The primary question - what will
be the farmer's response to an adequate and reliable water
supply? - can only be answered %,hen improved water control
means are installed. The first area where this control wil1 be
available will only come on-line Yala 1983. The research
determined that land leveling and consolidation of basins were
not economically viable water management alternatives. The
Evaluation reccmnnded that priority be given to a detailed
water balance mzodel that would take into account acreage
irrigated by return flows and would determine what system
changes are feasible and have_ a potential for inproving
agricultural output. Prior to development of this model, a
significant amount of data must be gathered. A proposal has
been receivod from PRC/E2I to undertake this data collection
and calibration effort as part of a larger operations and
maintenance effort.

c. Training Program:

With project support, the Galgamuwn Irrigation Training
Institute (GITI) was reopened after a long period of
inactivity. Work is on-going to inprove the physical facilities
as recom ended in the Evaluation. A Training Advisor associated
with the National Irrigation Administration in the Philippines
has provide input to this component. A curriculum was
developed for a short-term in-servico training course in Water
Management for Technical Assistants (T.A.) and suggestions for
curriculum development for the two-year T.A. training course
have been mide. In 1982 three in-service courses were attended
by 64 T.A.s out of the 900 of these sub-professional
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technicians employed by the ID. Long-term training has been

provided to an engineer and an agricultural lecturer from the

Agriculture Department who will join the faculty of GITI.

Short-term training has been provided to 62 GSL officials,
including 14 senior level Governnent officials, 17 irrigation

engineers, 22 technical assistants and 9 officials tron other

Departments. Additiona ly, long-term training is being provided
to an ARTI Researcher who has worked with the Project since

inception. A summary of training activities through January

1983, is included as Annex E.7.

Addtional in-country orier,.ations and workshops have been

conducted and a Diagnostic Analysis Project Ams conducted in

July 1982 and attended by participants fran the Irrigation
Department (3), Mahawli organizations (6), Agriculture
Department (9), Agrarian Services Department (2), and Land

Carmissioner (1). Continuing assistance from the Water
Managemet Synthesis Project, the objectives of which coincide
with those of this Project, is envisaged.

d. Extens ion/ANMlicat ion Progrn:

The extension program as described in the PP has been
modified to include training in soil-water-plant
inter-relations for technical assistants and institutional

organizers, both of wtan work closely with farmers. It is

expected that an increasing ephasis will be placed on the
extension prograin during the renuinder of the Project. The
in-service training course has been dev,!lop-d and refine#d over

the past year. Current plans are to i=oify the water n-inage,-.nt
curriculum spzcifically for agricultural extm.;ion gents and

other field level staff fran other dcpa-rtmemts and present the
course in 1983. Tlh co-urse would be conducted by the staff of

GITI for extensiotn workrs fran ,Nxprai. uture plans L.Clude

either replication of the cour:t! or inteqxration into the
in-service -curses presented by the [ partmUnt of Ariculture.
A Water .Marag,.1nt Cour:se aitm_,d at higher level - turiers at

Agricultural Training Colloies and irrigation - inv(!rs is

planned for 1984. A slide, show 'i rcorded iudio ha, Ien

prepared as a general orientation ..ne Project. Further slide
presentations for specific training arroseI are envisaged.

AlthoLuh c,!ntral support of the Wter Kviiqgr.0mnt Project
has bmen wtak at titrv-n, it Ms irqprovte d r-cently and is
adctmte to :apport nd adtiniitr th,. Projct. Back.ntopping of
oommdlty procur,nt hns in certain instance-1 h.en ,.ak but in

gentiral Projtct iqpport in terwi of pt-r:-orV,-l nllcca-t ions,
delrvjation of nuthority to tho fild office and prpiratLion Of

Annual 'vtrk Plann hatn be.n .'-it,,. Problems havo aritwn
outnide the control of Proj,*ct official, in utnTV1 of W(Vjtlt
allocations, but current and plannt.A budpiqt lovels appear
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adequate. A computer installed at ID Headquarters has been used
to improve and facilitate computational work particularly
dealing with reservoir studies. Use of the computer to improve
acounting and financial reporting and for other
department-wide uses is envisaged. The ID overall is short of
engineering staff and workloads tend to be high. Discussions
have been held with the ID regarding placing a greater emphasis
on operations and maintenance. However, funding is a continuing
problem, corpounding the traditional emphasis on design and
construction.

f. Farmer Organization and Socio-Econcmic Research:

To date 125 farmer organizations have been established over
10,000 acres of the project area. Annex E. 6 contains a map of
the Project area showing locations of farmer organizations. Two
groups of Institutional Organizers have been trained and
presently 44 work in the field as facilitators in the
establishment of farmer organizations. A model has been adopted
where the 10s are trained to work with farmers and assist in
establishing organizations without becoming involved directly
as advocates of either the farmers or the Irrigation
Department. The system being evolved includes farmer groups
organized around field channels at the lowest level. See Annex
E. 11 for additional details. These organizations are then
planned to be federated at the ,Aistributiry level and area
level with plans now to Litegrate with the District
Agricultural Committees. Farmer organizations are responsible
for rotations of water among farmers on the field channel and
for seasonal maintenance activity.

It is envisioned that D-channel groups will assume 0 & M
responsibilities for these channels as well. Farmers have been
consulted by the ID for design suggestions such as placement of
canal crossings, buffalo wallows, etc. Farmers have also been
participating in construction, both as employees of small local
contractors and in some instances as contractors.

The Evaluation reconended that the 10 program continue in an
experimental morde though it recognized that the program would
need a permanent agency home. It has recently been accepted in
principle that a core group of IOs be offered permanent
positions within the KLLD. This core group while working
essentially under the ID at Amparai, would provide training and
serve as supervisors for the 10 program at Gal Oya as well as
for other projects being considered for rehabilitation.

The soclo-eorx mic coqxponent being implemented by ARTI has
conducted a bench-mark surmey of the Gal Oya project area, has
conducted the testing of irrigation association nodels and

continues to monitor the Project and conduct special studies.
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Apprcximately 15 research assistants work in the field
continuously collecting data while five additional assistants
transcribe and process data. Until recently processing of these
data has been a bottleneck. With the arrival of a Cornell
University long-term advisor who has a background in data
processing, the backlog should eventually k cleared. To date
three special studies have been contracted and plans are to
conduct additional studies on topics of particular concern. A
Ph.D. dissertation on the Project has recently been published
and a Water Management Workshop was conducted in 1982, with the
participation of irrigation, agriculture, university and other
interested parties.

3. Planned Extension:

Under the planned extension the major outputs of the
Project are expected to be met and the Project purpose
achieved. Additionally, work is to be carried out under the
extension which will lay the groundwork for a follow-on
Irrigation Sector Project. It is recognized that inprovement of
the watar management capability and the institutional capacity
of ID is a long-term effort and that the work to be carried out
under the extension, while falling within the original scope of
the Water Management Project, is intended to provide the base
for the follow-on Project. The following sections describe by
o mponents the expected Project outputs over the period of the
extension.

a. Gal Oya Rehabilitation:

Under the Project extension the Gal Oya Left Bank
rehabilitation work will be completed. Initially estimates
stated that 1500 kilometers of channels would be rehabilitated.
After completing the detailed survey it was found that there
were over 2100 kilometers of channels. The following table is a
comparison of the lengths of canals reported in the PP versus
the results of the detailed survey.

TYPE CANAL P.P. PCAdAL

Main Canal 51.2 km. 41.2 km.
Branch Canal 80.0 km. 100.2 kn.
Distributary Canal 108.8 km. 437.0 km.
Field Channels Not stated 1080.0 km.
Drains Not stated 487.0 mn.

1. These are "Women's Participation in Agricultural and
Nn-Agricultural Activities" by Ms. H. Karunaratne, "Second
Generation Settlers in the Gal Oya Left Bank Scheme" by Ms. S.
Abeyratne, and "Economic Analysis of Some Productivity and
Equity Issues in Irrigation" by Mr. C.M. Wijayaratne.
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This increase in quantity, estimated at 43 percent, has
resulttd in a considerable increase in the total cost of the
rehabi-'ttion. The scope of rehabilitation remains as
described in the PP which is essentially to stabilize canal
banks, remove silt deposits, install or replace structures
where necessary, and install water control and measurement
devices. As mentioned earlier, a "pragmatic" approach has been
adopted which gets away fran the concept of restoring the
system to its original condition; rather the approach is to
establish system safety, improve water control and improve ease
of operation and maintenance.

The purpose of the rehabilitation effort, as described in the
PP logical framewrk, is to increase irrigated acreage fran
67,000 to 85,000 acres and increase rice productio' from 59.4
metric tons to 78.4 metric tons per annum. The actual acreage
of irrigable land in the Left Bank System is 52,000 acres,
which with a cropping intensity assumed in the Project Paper of
129 percent translates to 67,000 acres. The PRC/ECI Contractor
has estin'ated under certain assumptions a potential cropping
intensity for the entire Gal Oya System of 157 percent which
indicates a total yearly acreage on the Left Bank of 81,600
acres, which is slightly less than that projected in the PP.
This figure represents a long-term average; acreage in aiy year
is dependent on reservoir inflow and other factors. According
to the PP, production was expected to increase primarily on the
basis of increased intensity rather than increased yields.
Indications to date are that yield increases will occur as
well. With a more reliable water supply it is postulated that
farmers will tend to make additional investment in inputs
resulting in higher yields.

As shown in the Budget, see Annex E.1, the AID contribution to
the FAR account for reimbursement for completed subprojects
will increase by $2.3 million. In addition, the budget includes
funds for construction equip ,ent spare parts and funds for
reimbarsement of construction of measurement structures which
contribute to this component of the Project.

b. Planning and On-Farm Research:

Under this component the Master Plan work has essentially
been completed. It is planned now to redirect this component of
the Project to three priority areas: establishment of a Project
Operations Model, and planning and follow through support for
operations and maintenance activities. Establishment of a Water
Balance Model was strongly reccmended by the Evaluation Team.
Further consideration of this recommendation has resulted in a
proposal for an Operations Model which would recommend water
releases to planted acreages during the irrigation season. This
model would commence with a data collection effort and
calibration on a limited acreage. Short-term assistance and
equipment, including a small computer, will be provided to
establish this model. Additionally, several large measurement
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structures are required on the main and branch canals to enable
the required measurement of flows.

Operations and Maintenance were priority areas identified by
the GAO team in late 1982. Under the extension, one irrigation
engineer will be provided with long-term training in the U.S.
on system operations and maintenance. In addition,a consultant
will provide short-term assistance in the preparation of
operations plans and evaluation of the irrigation system in
post rehabilitation areas. Improvement of system maintenance is
expected through suggestions being made by the contractor.
Recommndations for reducing 0 & M costs and improving
equipment maintenance are areas receiving attention by the
Contractor. Equipment to improve system operations and
maintenance (i.e., shop tools, canal maintenance equipment,
etc.) will be provided.

Since iception, the Project has suffered from the lack of
adequate maps. Maps were prepared showing farmer allotments at
the time of settlement. However, these are inaccurate and out
of date. Aerial photos were prepared in 1980 but these have
limited usefulness because of lack of control points and
inadequate detail. Recently a set of maps prepared by the
Survey Department has come to light. These are at an adequate
scale for the layout of field channels and will be helpful for
construction work and other purposes. Arrangements will be made
for the Survey Department to provide full mapping coverage and
to provide aerial photos at a matching scale. Costs of this
effort will be met by the Irrigation Department as a
contribution to the Project.

c. Training:

Training is to continue as a high priority comporsnt under
the Project extension. The training program will cntinue to
emphasize in-service raining of Irrigation Department and
other staff in improved water management practices through a
multi-disciplinary approach. A Training Advisor and short-term
assistance will continue to be provided. It is estimated that
270 Technical Assistants fram the ID will receive in-service
training at Galgamuwa Irrigation Training Institute (GITI) from
1983 through 1985. Training in the operation of the
rehabilitated system will be provided to ID and other field
staff, e.g., fram Agrarian Services, the Department of
Agriculture, located in the Project area. Short courses will
also be provided to fanner leaders as rehabilitated areas phase
in to the improved delivery system. Additionally, short courses
are to be provided to T.A. construction supervisors, operations
personnel and others by the PRC/WI Advisors and ID staff. To
further assist the in-service training effort, long-term
training will be provided to an additional member of the GITI
staff. Funds will be provided for facilities rehabilitation and
construction (e.g., additional dormitory facilities) and
equipment for training will be provided.
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Participant training will be provided to an estimated 45
individuals over the remaining life of the Project. A tentative
plan showing the proposed training is shown in the Detailed
budget Annex F. 2. Based on experience to date, training in the
Philippines in association with the National Irrigation
Administration has proven particularly useful. It is planned to
conduct further short-term programs there and to send 2 to 3
individuals from ARTI for long-term training in fields
pertaining to water management. Training in the U.S. will be
conducted at universities having strong water management
programs. The participant training program for the Project is
estimated at $1,007,000, of which $307,000 of additional loan
funds are required. In-country training costs of Institutional
Organizers is included in this funding line item.

d. Extension/application:

This ccoponent of the Project is still in an early stage of
implementation. Training has been provided to key field
officials fran other departments stationed in the Gal Oya area.
Additional training will be provided to field level officials
and farmer representatives as rehabilitation is completed by
areas and the new water delivery method is introduced.
Continued in-service training program will be offered to
Technical Assistants and Institutional Organizers to make them
aware of agricultural production aspects of the Project.
Courses specially directed to Agricultural Extension Agents and
Agricultural College Lecturers are being developed and will be
presented. Additional training courses can be arranged as
necessary utilizing PRC/1rI staff and GSL staff who have
received training . Recently a District Agricultural Officer
has been assigned to work specifically with the Gal Oya Left
Bank System. A proposal for demonstrating upland crop
production in selected areas has been prepared. Additionally,
it is planned to include Extension Officers in a program to
determine crop water requirements on field channels. USAID
intends to encourage involvement in the water management effort
by assisting agricultural extension staff and other field staff
of related departments through the provision of funds for
demonstration plots and other agricultural extension
activities, A Complementary Plan is being prepared which
comments on availability of other inputs to the farmer.

With the opening up of private sector involvement in the
distribution of agricultural inputs, these are now freely
available. As discussed earlier, it has been hypothesized that
when farmers perceive that the reliability of the water supply
has been improved, increased levels of inputs and higher
production will result. The continued presence of the
Institutional Organizers in areas post rehabilitation is
expected to be the key to improved water management as well as
important in establishing cooperation among farmers in other
areas, such as cooperative purchasing of inputs, etc. AID
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inputs to this component of the Project include involvement by
the Prc/EI and Cornell staff, support for the 1.0. training
program and the in-service courses at GITI as well as
short-term third country and the training courses.

e. Central Support:

Under this ccponent the major pre-project work leading to
the Irrigation Sector Project is to be implemented. The
Irrigation Department and the MLLD have instituted a command
area/project manager system for 27 major systems throughout the
dry zone. Through instituting improved water management
practices, improved maintenance, and a system of performance
monitoring, production is expected to increase. The World Bank
and AID have agreed in principle to provide assistance for
rehabilitation of selected system commencing in 1985. The
Irrigation Sector Study conducted in 1982 recommended the
establishment of a Water Management Cell which would be
responsible for monitoring and evaluating the performance of
irrigation schemes in relation to predetermined operational
objectives. Also recommended in the Study is the establishment
of multi-disciplinary teams to conduct prefeasibility studies
of irrigation schemes scheduled for rehabilitation. These teams
would investigate alternatives to traditional rehabilitation
approaches, including the alternative of increased involvement
by farmers in relevant aspects of system rehabilitation and
subsequent operation and maintenance. It has been proposed that
a multi-disciplinary approach similar to that introduced by the
Water Management Synthesis training be adopted with disciplines
in irrigation engineering, agricultural or on-farm engineering,
agriculture or agronomy, soils, economics and sociology taking
part.

Under the Water Management Project during 1984 and 1985, it is
proposed to commence the work of at least one water management
team which would work with field level personnel of appropriate
departments prepare prefeasibility reports or proposals
which woula -ntify rehabilitation work on selected systems.
The team would also work with Project Managers and District
Committees as well as with central level officials to establish
a performance monitoring system. The team or "cell" would
initially be staffed with well qualified personnel either on
secondment from their parent departments or on contract. The
team would work either with the Irrigation Department directly
or with the Water Resources Development branch of the KLD. In
either case, the teams would work closely with the Irrigation
Department as the lead organization in developing plans for
rehabilitation and improved water management for major
irrigation schemes countrywide. The teams will also work
closely with the Secretary of the MLLD who will chair the
Central Coordinating Committee for this activity. The ID will
be reporting major system performance to the MLLD which serves
as a policy setting and evaluation body.
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WAID will provide traiing of the teams through the Water
M-nageent Synthesis Project, will provide opportunities for
continued short-term training in a third country, and will fund
travel and miscellaneous expenses incurred in-country by the
teams as well as provide office equipment and vehicles. It is
proposed to provide long-term technical assistance t- the Cell
to direc nd coordinate the teams' activities and short-term
assista.-e iU, -rcific disciplines. Funds have also been
budgeted for conducting a detailed feasibility study, performed
by a Sri Lankan firm, of one or more representative system
which wculd provide input to the Project Paper for the
follow-on Project. This study would follow-on from the
prefeasibility work done by the multi-disciplinary team.

f. Farmer Organization and Socio-Economic Research:

Under the project extension it is planned to expand the
Institutional Organizers throughout the Left Bank Gal Oya
system. This will require additional recruiting, training and
fielding of I.O. s in accordance with the construction schedule.
In 1983 three groups of I.O.s -re to be trained including two
groups of M0 each who ;ill be Tamil speakers. These groups will
bring the total number of I.O.s trained to 140. With
anticipated attrition this number is expected to be reduced to
110, which is adequate coverage for the areas scheduled for
construction this year. The mid-year evaluation to be conducted
by ARTI is expected to include an analysis of the scheduling
and requirements for additional I.O.s. If additional I.O.s are
required additional courses will be conducted either in late
1983 or early 1984, prior to the major field channel
construction work scheduled for the next two years.

To date the entire budget of the 1.0. Program, with the
exception of the Cornell Technical Assistance and some
commodity assistance has been provided by the Irrigation
Department. With the increasing numbers of I.O.s this budget
has increased substantially. AID has agreed to contribute to
this Project component through funding training costs of the
1.0. Program, exclusive of salaries. At the conclusion of the
Project, trained I.O.s will be available for assignment to
other irrigation projects scheduled for rehabilitation. The
establishment of a core group of I.O.s as permanent staff is
the first step in the move of this program from a pilot to an
island-w'.de institutionalized program. This will be followed by
a transfer of certain functions currently handled by ARTI to
the permanent staff. Recruitment, personnel, logistics and day-
to-day support of the I.O.s will be gradually shifted fran ARTI
to the permanent group. ARTI will continue its training
function. In addition to funding of 1.0. training costs,
estimated at $75,000, AID will fund commodities estimated at
$12,000 for the I.O.s (bicycles, motorcycles for supervisory
staff, etc.), provide short-term training to selected 1.0.
staff, and continue to provide technical assistance through the
Cornell contract.
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It is planned to continue the work of ARTI to monitor and
evaluate the Project and conduct special studies. The Water
Mwnagement Group of ARTI has been faced with increasing demands
for its services by other donors and GSL projects. To date the
group has been unable to expand h-yond its present staff level
due to the regulations of ARTI. In order to meet the demands
for additional work and in order to better serve the Water
Managenent Project, it has been proposed that a Water
manageucrnt Research and Training Center be established under an
Additional Director of ARTI. See Annex E. 12. The proposal will
be approved by the ARTI Board of Governers and GSL funds are
expected to be budgeted from 1984. The Center, which would be
established within the existing ARTI facilities, is initially
projected to have a staff of 8 officers from disciplines
including sociology, economics, water resources engineering,
agriculture and planning. The Center would eventually serve as
a focus for water management research throughout the country.
Of particular interest to AID is that the Center would be able
to provide services to Mahaweli Projects as well as to those of
the Irrigation Department and Agrarian Services. The Center
would be established with a Consultative Group, representing
Departments involved in water management work. Among other
functions of the Center, it is planned that a Water Management
Newsletter be published. This would serve a dissemination as
well as a coordination purpose. AID support will be provided to
this component subject to approval of the Center concept by the
ARTI Board of Governers. AID will provide additional long-term
training, additional 'Funds for special studies, funds for
remodeling of the existing facilities for the Center, provision
of office equipment, and funding for expenses of the
Newsletter.
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B. REVISED ECONOMIC ANALYSIS:

The capital cost of the Gal Oya Left Bank rehabilitation has been
revised from Rs.197.2 million to Rs.411.8 million and this revison
increases the cost by Rs.214.6 million. The Life of Project (LOP) has also
been extended by 21 months from April 1984 to December 1985. These
changes in the Project cost and tiring require an update of the economic
analyss presented in the o inal Project Paper.

The extent to which the Project is still economically viable, following
these revisons, has been first assessed by re-computing the Internal Rate
of Return CRR) with added costs, but without any adjstments on
benefits. This computation resulted in the following changes in the IRRs:

(a) Base case, 15.6; (b) High alternative, 23.6%; and (c) Low alternative,
6.3%. The IRR's in the base case as well as in the high alternative still
show a rate more than the prevailing opportunity cost of 13 % generally
anticipated for public sector projects, and, accordingly, the Project is
economically sound in accordance with the assumptions of those two
cases. However, if the resulting project benefits are in accordance with

the low alternative, the IR R is rather unsatisfactory and this warrants a

reassessment of the variables that entered the IR R computation.

Four critical assumptons were considered in the original IRR
computation: (a) cropping intensity; (b) yield; (c) labor shadow price
adjustment; and (d) price of rice. On the basis of currently available
information, assimptions (a) and (c) require no adjustment, the other two
need adjustments as they show some deviation. According to a survey
carried out by the ARTI, the average yield prior to rehabilitation work in

Gal Oya Left Bank, area has been approximately 43 bushels per acre, and
the maximum and minimum observed yields are 88 and 19 bushels per acre.
it should be noted that these figures are significantly lower than district
figures reported by the Census Bureau. The lowest yield has been

reported at the tail end of the irrigation channel system. This study
reports unreliability of water availability and timely deliveries as the

main constraints for low yields at the tail end. The main objective of this
Project is to eliminate these constraints and to educate the farmers with
regard to better use of water and inputs with a view to obtaining better
yields from irrigated lands.

Given these Project objectives, the average yields in the project area
could be increased to at least between 65-90 bushels per acre which are
the minimum and maximum averages currently attainable in areas where
regular water supply is well assured. Based on this assumption, the
incremental yield has been increased from 65 bushels from the third year
to 88 bushels in the 20th year. This results in an incremental total yield
of around 5.3 million bushels in the 20th year compared to 4.0 million
bushels considered in the original computatioi.

hI the case of price, the dollar value of rice has recently declined to
$240 per motric ton. However, this works out to Rs.5520 in rupee terms
compared to Rs.4030 when the world market price of rice was taken as
$260 per metric ton. This difference in the rupee price is due to changes

in the exchange rate which stood at Rs.15.5 in 1978 and since has been

devalued to the current prce of Rp..'3.0. The yield and the price
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adJustments on the benefit sde alng with inceased project rehabiitation
ats result in the following new IR R 's for the three alternaties

(a) Base Case = 34.7%
(b) High Alternative: = 44.2%
(c) Low Alternative: = 23.7%

The revised IRR computation stetantialy improves the viability of the
Project

AIL three IRR's are very impreeve indicating that the Project is
economically sound under all posdble conditions. It should be noted that
the depreciated rupee is a major contributary factor for high IR R 's under
revised computation, as the current cost of rce imports has gone up
appreciably despite a decline in the world market price of rice. This
means that the pay-aff for increasing rice production domestically
increases with declining value of the rupee. Given the poeJilty of a
further devaluation of the rupee of between 10% to 15 % the economic
soundness of the Project will be further strengthened since the import of
rce will become stil more expensive.



C. SOCIAL soNoNESS ANALYSIS:

Essentially, the social soundness analysis included in the
original PP remains a valid description of the expected
beneficiaries and how they will benefit from this Project.
Furthermore, changes which occured earlier in the Project and
modifications which are included in the present PP Supplement
will result in benefits to a larger beneficiary group. First,
the Project has and will continue to rely heavily on small
scale local contractors for rehabilitation/construction work at
Gal Oya. Currently, approximately 90 small scale contractors
are at wrk. The original PP anticipated that this work would
be undertaken by Irrigation Department force account. Second,
the preparatory work which will now be included in this Project
will lead to the identification of other irrigation schemes
suitable for rehabilitation under subsequent projects. Although
farmers in those schemes will not benefit directly fran this
Project, to the degree that identification of suitable
irrigation systems leads to GSL and/or donor financing of these
systems, these farmers will receive indirect benefit fran the
Water Management Project which helped make follow-an projects
possible.

Finally, although not increasing the number of beneficiaries,
one change in the Project has resulted in a substantially
improved participation of the target beneficiaries in the
design and implementation of the Gal Oya rehabilitation effort.
The Project Evaluation undertaken in 1982 helped redefine the
engineering design approach used from an office-orientation
practice to a more pragmatic field-orientation method. Now,
farmers are increasingly consulted by Irrigation Department
engineers (e.g., in the placing of channel crossings) prior to
final design of rehabilitation work to be done.

D. ADMINISTRATIVE ANALYSIS:

The Irrigation Department is the principal implementing
agency for this Project. The Project Paper pointed out the
strengths and weakness of the Irrigation Department
particularly the good record of the ID in design and
construction work on the plus side and the relatively low
priority placed on operations and maintenance on the minus
side. This bias still exists though there is a greater
awareness of the problem within the GSL, and various
alternative solutions are being investigated. Project training
has been important in this regard: A number of ID staff have
been exposed to wter management organizations in other
countries and can make valuable suggestions regarding a
reorganization.

The administrative organization as outlined in the PP has
essentially been followed. The Water Resources Development
office within the MLLD has been established but has had limited
capability due to lack of staff. Similarly, the central support
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office in the ID has been established and has been adequate to
support the Project, but has not had the staff to accomplish
the country-wide programs envisaged. The field office at Gal
Oya has been staffed up to carry out the rehabilitation effort
(See Annex E. 10), and efforts to improve 0 & M are underway.
The training staff at GITI has been built up with the return of
participants fram long-term training. PRCI/EI have prepared a
proposal for further strengthening the head office training
branch of the ID. It is concluded that the administrative
organization is adequate to implement the Project as designed.
Institutional development of the ID, the major thrust of the
Project, is in progress and the organization is receptive to
suggestions and proposals being made.

E. ENVIRONTAL ODINCERNS:

The init.'al Environmental Examination concluded that the
Water Management Project will have an overall positive impact
on the environment as water management is improved, thereby
resulting in increased rice production. The analysis
accompanying the IEE (which recommended a "negative
determination" and was approved) remains a valid statement of
the anticipated environmental effect of this Project.

F. ENERGY:

The IEE addressed the likely impact on energy use by
farmers in Gal Oya and concluded that no significant increase
was likely. The construction period will include consunption of
diesel fuel wich is necessary for the operation of heavy
earthioving equipment and vehicles employed on this Project.
Because labor is relatively plentiful and cheap in Sri Lanka,
construction efforts maximize the use of manual labor wherever
technically feasible. However, much of the work to rehabilitate
the Gal Oya System requires the use of mechanized earthmoving
and compacting equipment. The equipment employed on the Project
is essentially of U.S. source and origin and is as
fuel-efficient as practical.
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VL EVALUATION ARRANGEMENTS

A major evaluation of the Water Management Projet was undertaken in
1982 (See Annex E.8, for Emecutive Summary). This ]!,valuation provided a
valuable input to redesign of this Project and included a recommendation to
extend the current Project. A second major evaluation will be conducted
during 1985 to assess the success the Project has made in meeting its
objectives. Funds have been provided in the revised budget for this purpose
(3 pm at $12,000/pm).

In addition, during 1983, as part of its ongoing compilation of a
scio-economic profile of the target beneficiaries, ART will produce an
interim report which will focus on assessing the impact the Project has had
to date on the farmers benefitting from the Gal Oya irrigation scheme.
ARTI's soio-economic/monitoring will ontinue during the Life of the
Project and will provide a majr input to the final evaluation.

FilIly, the Project will be routinely evaluated on a regular basi at the
semi-annual meeting of the Project Steering Committee. These meetings have
proven valuable in terms of bringing problems to management's attention in a
timely fashion.

VIL NEGOTIATING STATUS AND CONDITIONS

The following are Conditions Precedent that USAID and the Government of
Sri Lanka have tentatively approved.

A. Initial Conditions Precedent to Disbursement for amount of Loan added
by Amendment No.3

Prior to the first disbursement of Loan funds under Amendment Number
Three to this Agreement, or to the issuance by A.LD., of documentation
pursuant to which disbursement of such funds will be made, the Cooperating
Country will except as the Parties may otherwise agree in writing, furnish
to Al.D., in form and substance satisfactory to A.L D., an opinion of counsel
acceptable to A.ID. that the said Amendment Number Three has been duly
authorized and/or ratified by, and executed on behalf of, the Cooperating
Country, and that it and the Agreement as thereby amernid constitute valid
and legally binding obligations of the Cooperating Country in accordance
with all of their terms. If the condition secified in thin Section has not been
met within ninety (90) days from the date of Amendment Number Three or
such later date i Al D. may agree to in writing, Al D., at its option, may
terminate this Agrement, as amended, by written notice to the Cooperating
Country. A.LD. will promptly notify the Cooperating Country when it has
determined that the condition precedent spedfced in this Section has been
met.
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B. Additional Conditions Precedent to Disbursement:

1. Condition Precedent to disbursement for Water Management Cell:

Prior to the first disbursement of funds or to the issuance by AID of

documentation pursuant to which disbursement will be made to finance

technical assistance and office equipment for the Water Management Cell,

the Borrower/Grantee will, except as the Parties may otherwise agree in

writing, furnish to A.I.D., in form and substance satisfactory to A.I.D.,

evidence that a minimum of five professonals have been hired or seconded

for the new unit and a central coordinating committee appontnd

2. Condition Precedent to disbursement for Water Management Research

Center (Agrarian Research and Training Institute):

Prir to the first disbursement of funds or to the issuance by AID of

documentation pursuant to which disbursement will be made to finance

long-term training for ARTIE staff (in addition to those included in the

present Trainig Plan), renovation of ARTI facilities, or procurement of

office equipment, the Bcrrower/Grant-e will, excpt as the Parties may

otherwLse agree in writing, furn=sh to A.LD., in form and substance

satisfactory to A.LD., evidence that a Water Management Research Center

has been established, a Deputy Director appointed, and at least two

additional Research and Trainng Officers have been hired.
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LANDS AND L AND DEViLOPMENT WAS DISCUSSED. WE ARE NOT
,, SURE, FROM dRIEF DESCRIPTION OF WMC, WHAT MISSION INTEN-

TIONS ARE bEYOND MONITORING AND EVALUATION AND INSTITU-
T IONAL LOCUS FOR IDi PROGRAM. IS MISSION PROPOSING TO
SUPPORT WHAT APPEARS TO 6E BROADER ROL. FOR WMC 'IN

OAOW AND NANAGEMENT OF PORTIONS OF IRRIGATION SYSTEMS
IF SO, HOW IS PROJECT INTENTION TO DEVELOP INSTITUTIONALCAPACITY TO HANAGE IRRIGATION SYSTEMS WITHIN ID AFFECTED?

ALSO, HW WILL W(IC AND ID RELATE PARTICULARLY WITH REGARD
TO REHABILITATION AND OPERATIONS OF IRRIGATION SYSTEMS
GIVEN CONTINUING ID RESPONSIbILITIES FOR THESE
ACTIVITIES? REQUEST MISSION ADDRESS THE SHORT AND LONG
TERi INSTITUTIONAL PLANS FOR WNC AND. ID IN PP SUPPLEMENT.
ALSO SUUGEST MISSION CONSIDER DURING THIS TRANSITION
PHASE, HOW THE ID AND W1'1C WILL WORK TOGETHER.

6. REHABILITATION: PROPOSED ORGANIZATIONAL ARRANGEMENTS
AND PkAGMATIC APPROACH TO DESIGN FOR IMPROVING PACE OF

~REA6ILITATION APPEAR APPROPRIATE. HOWEVER, THESE CHANGES
4 mAY NOT ADDRESS PROoLEHI OF LACK QFCOOlRD.INA..ON OF RE-
HABILITATION EFFORTS WITH OPERATIONAL REQUIREiENTS OF THE
IRRIGATION SYSTEM AND FARMERS. FOR EXAvJPLE, AS INDICATED
IN HANNiOND MURRAY RUST' S FIELD TRIP REPORT DATED JANUARY
2, 1963, REHABILITATION ASSUMES GREATER MIANAGEMENT
EXPANSION AND FIELD CONTROL OVER MANY NEW STRUCTURES AND

OPERATIONAL STRATEGY THAT FOCUSES ON DISCHARGES BY ID.

£ HOW WILL ID ADDRESS THESE NEW OR EXPANDED RESPONSIBiLI-
.-'7

'
"
'  ('TIES WITHOUT SLJSIANTIAL ItiLS.EASSS IN OWN RESOURCES?

" ,THESE AND OTHER REHAULITATION AND OPERATIONAL PROBLEMS
,SHOULD ALSO bE ADDRESSED IN PP SUPPLEMENT. ONE SUGGES-

,.r TION FOR INPROVING COORDINATION IS TO INCLUDE AN IRRIGA-
TION SYSTENS OPERATION SPECIALIST AS PART OF ECI
CONTRACT TEAN TO WORK WITH REHABILITATION DESIGNERS AND.
OPERATIONS STAFF. ALSO, DESIGN ENGIN ,ERS ShOULD PROVIDE
R ECOL,'iENDATIONS ON HOW THE REHAbILITATED SYSTFJi SHOULD
DE OPERATED.

7. OPERATIONS AND MONITORING AFTER REHABILITATION:
ALLIED TO THE PRO6LEM OF REHAbILITATION AND OPERATIONS
IJESCR16ED ABOVE, IS THE LACY OF IiFORMATION ID STAFF
WILL HAVE ON THE .OPERATIONAL CHARACTERISTICS OF THE
REHABILITATED SYSTEM. AS POINTED OUT IN NURRAY-RUST
TRIP kEPORT, IN THE PAST THE ID HAS HAD THE BENEFIT OF
AN ACCU4iULATION OF EXPERIENCE AvOUT. SYSTEMS OPERATIONS
oT
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WHICH BECAUSE OF RLHAbILITATICii DESIGN CHANGES IS NO
LONGER THE CASE. THLRE WILL NEED TO bE A GREAT DEAL OF
FIELD ACTIVITY BY THE ID NOT ONLY TO ENSURE RELIAbILITY
OF THE SYSTEMS BUT MORE INPORTANTLY THE SYSTEIIATIC
MOWITORING OF PERFORMANCE OF THE SYSTEN. CRUCIAL DESIGN

ASSUMPTIONS RELATING TO SOIL WATER RLCuIREMENTS, CON-
VEYANCE LOSSES, AND EFFICIENCY OF WATE bELIVeRIES SHOULD
BE CLOSELY mONITORED AS WELL AS IRRIGATION STRUCTURES.
THIS MONITORING OF THE IRRIGATION, SYSTEM WILL BE IN-
STRUMENTAL IN FINE-TUNING THE OPERATION OF THE RE-
HABILITATED SYSTEMS AND ENSURING THAT EXPECTED BENEFITS
AND PROJECT OBJECTIVES ARE ACHIEVED.

9, WATER BALANCE STUDY AND OPERATIONS MODELs INFORMA-
,ION GATHERErp FOR. WATER BALANCE STUDY AND OPERATIONS

I IKrI A I, ... - 34
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MODELING CAN b USEFUL FOR ENHANCING AWARENESS OF HOWSYSTEM IS OPERATED AND SHOULD bt: USED IN CONJUNCTION WITH
OTHER MUA ITORING STUCIRS. ONE VIEW IS THAT USEFULNESS OF(,STUDY IS STRONGLY DEPENDENT ON ABILITY OF ID TO OPERATEIT AND WUULD B . ECHANCED IV ID CONDUCTED THE STUDIES WITH

JASSISTANCi OF OUTSIhc. CONSULTANTS. OTHERWISE MUCH OF THEINFORMATION AND aia, FITS FhO. CONDUCTING STUDIhS ARE LOST
:WHEN CUNSULTA;,TS LEAVE.

9. WATER MANAGEMENT C-NTER: PROPOSAL FOR WATER MANAGE,NENT CENTER AT ARTI WAS VIEWED AS A POSITIVE MOVE CON-SISTENT WITH LONG-TERM IRRIGATION SECTCR REQUIREMENTS FORMULTI-DISCIPLINARY RESEARCH AND IRRIGATION ASSISTANCE.
COMMITTEE ALSO CONSIDERED THAT OTHER DONOR ASSISTANCE TO,
CENTJER WOULD BE ADVISABLi IN ORDER TO BROADEN A&D

STRENGTHEN INSTITUTIONAL BASE AND EFFECTIVENESS.

10. WATER MANAGEMENT SYNTHESIS (WMS II) COLLABORATION:
SEPTEL FOLLOWS ON PLANS FOR WMS II COLLABORATION ANDSECOND WATER 'ANAGEM NT SYNTHESIS TRAINING COURSE PLANNED
FOR JULY.

Il, CONTRACTS: THE AMENDMENT TO PRC/ECI CONTRACT FORADDITIONAL TECHNICAL ASSISTANCE UNDER PROPOSED AMENDEDPROJECT WILL REQUIRE A WAIVER OF COMPETITION. SEE PARA
, 2.4.2.B.8, CHAPTER I, HANDBOOK 11. PLEASE PROVIDEDETAILED JUSTIFICATION FOR WAIVER, AND YOUR REQUEST WILLBE GIVEN EXPEDITIOUS CONSIDERATION. NOTE THAT THIS

WAIVER ACTIONp IF REQUIREDs SHOULD BE COMPLETED PRIOR TOAUTHORIZATION OF THE PROJECT AMENDMENT. DAMBT
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Annex B

Life of Project

LOJECT DESIGN SUMIARY From FY 1979 to FY 1986

LOGICAL FRAMEWORK Total U.S. Fundings 15.9 Nil
Date Prepared: June 1979
Date Revised: March 1983

Project Title & Number: Water Management - 383-0057

Narrative Summary Objectively Verifiable Indicators I Means of Verification Important Assumptions

Program or Sector Goal:(1979-1983)l,

Agriculture development that: 1) Increase paddy production from 1.88 GSL Reports (Same assumptions as

1) increases domestic food to 2.30 million metric tons. listed under Purpose)

production; 2) Absolute and relative numbers of

2) expands employment productively employed people in the

opportunities; Agriculture Sector increased from

3) improves the small farmers' 2.09 to 2.7 million.

standard of living. 3) Small Farmer incomes increased in

real terms by 25Z.

Project Purpose: End of ProjecL Status: Purpose:

Development of an institutional 1) By improvement in the Gal Oya 1) Yearly joint GSL/ 1) GSL policy will

capability which can be scheme: . USAID Assessments continue to encourage

replicated to manage large a. Increase in irrigated 2) Mid-Project evalu- domestic food

irrigation schemes in Sri Lanka acreage from 67,000 ation by April 1982 production through

more efficiently and effectively acres to 85,000. 3) GSL Reports. incentive pricing of

with active farmer assistaice. b. Increase in production from 4) Final Evaluation commodities.

59,400 metric tons (2.84 2) Rainfall will approach

million bu) to 78,433 metric historical trends.

tons (3.75 million bu.). 3) Sufficient production

2) Improve operations and mainLcnance inputs, such as seeds

capability in project areas andfertilizer, and

3) Government policies and regulations credit are available.

enacted to insure better water
management.

I,/ 17943-2u-s eiinc - verifiable indicitrs-(i1- 2) are taken from the

Government's Investment Plan.
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4) Publicity and awareness program
for policy makers, officials and

farmers to better manage irriga-
tion water.

5) Replicable technology developed
that can be applied to other
irrigation systems.
Management capability of
irrigation department improved,
specifically in maintenance areaG.

outputs: Magnitude of Outputs: outputs:
1) Oganization of farmers to 1) 19,000 farmers organized into f) Quarterly GSL progress 1) Qualified personnel

reconstruct, operate and irrigation organizations reports. available for senior/
maintain their field channels 2) a. Rehabilitation of one 2) USAID annual evaluation, mid-level positions

2) Water Management training physical facility and training 3) Consultant regular 2) Sufficient lower-level
facility rehabilitated and program established. reports. personnel available.

other WM training including b. In-service training courses on 4) ARTI semi-annual
long and short term training water management presented to evaluation and other
for ID and other department 90 T.A.'s per year from reports.
staff. Irrigation department and 5) Field trips and

3) Research program established other field level personnel inspections.
for Uda Walawe and Gal Oya. from other departments. 6) Extension Department

4) Master plans for Gal Oya and c. Curriculum upgraded for basic records.
Uda Walawe. T.A. training course to

5) Upgrading capability to improve include water management
on-farm water management at training for 60 T.A.'s per
Gal Oya. year.

6) Rehabilitation of Gal Oya Left d. Seven training staff posted
Bank irrigation system. at GIII.

7) Irrigation Department re- e. Twenty participants per year
organized at both project and from t.D_ and other department
central level to better operate provided short-term water mans
and maintain system. ment training in the U.S. and

8) Water Management Cell established third countries.
on pilot basis to conduct pre- f. Eight long term participants
feasibility studies and monitor trained in disciplines related
system performance. to water management to upgrade

9) Water Management Research Center research, training and operati
established at ARTI to improve and maintenance.
WM research and coordination.
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g. A minimum of 140 Institutional
Organizers trained and fielded
to fully cover project area.

3) On-Farm field research completed on
Unit 21 in Gal Oya (572 acres) and
tract 3 in Walawe (500 acres).

4) Master Plans and other reports
prepared, approved and distributed
to include recommendations on:
a. Return flow re-use.
b. Operation of main canal and

reservoir system.
c. Domestic water.
d. Operations and Maintenance

procedures.
5) a. Training provided to extension

staff and agricultural officers
(see 2 e)

b. Demonstration plots of subsidiary
crops est alished at locations
through/FP ject area.

c. Meetings held with an estimated
200 farmer leaders per year to
provide orientation on improved
water management practices.

6) a. Rehabilitation of
(1) 41.2 kms main canal
(2) 100.2 Kms branch canal
(3) 437.0 Kms distribution canal
(4) 1080 Kas Field channels
(5) 487 Kms drains

b. Specificacions developed, orders
placed and 2 excavation and 2
maintenance units arrive, and are
in full operation.

c. develop and begin water delivery
schedule and measurement program.oeations
Develop irrigation oper model

d. Prepare and implement operating and
training program for equipment.
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7) Re-organization takes place with
appointment of key and other
supporting personnel. Better
operations and maintenance
procedures established.

8) Prefeasibility studies prepared
for 6 major irrigation systems.
One full feasibility study conducted
of representative system.

i )One fuleasbliystdecnuce
9) One center established and

i staffed by 8 professional researchers.
Training provided to selected staff

i (see 2e and 2f). Annual research
$ report prepared; Water Management

Newsletter established.

xdFuts: Inputs GSL USAID Inputs
($000) ($000) 2/

1. GSL Technical Assistance - 4,908 Quarterly AID Implement-

- Personnel Commodities 172 4,041 ation, Shipping and

- Comodities Training 48 1,007 Financial Reports.

- Training Construction/

- Local Cost Rehabilitation 4843 4,520
Other Costs 1847 335

2. USAID Inflation/

- Technical Assistance Contingencies 1668 1,089

- Coindities and Equipment
- Partiicpants 8578 15,900

- Other

2/ USAID originally provided $3 million grant for
TA, research and evaluation, and $6.8 million loan,
revised to $5,1million grant, $10.8 million loan



UNITED STATES GOVERNMENT

memorandum
CA March 31, 1983.

ArToI H. Blank, Eng. Officer (Water Resources)

SUSJr, Water Management Project 383-0057 611(a) Certification.

To t M . S.J. Littlefield, Di ector

THRU Mr. L.Purifoy, CMWRD'
Mr. W.P.Schoux, DDW

I have reviewed all plans relating to the Water Management Project
and have found that these plans are adequate to carry out the project.
A reasonably firm estimate of the cost of this assistance has been
prepared.

The PRC/ECI Contractor and the irrigation Department have prepared
a detailed construction schedule and cost estimate for the rehabilitation
work at Gal Oya. This schedule is based on a realistic (1) estimate of
the availability of project funds, (2) schedule of detailed design work,
(3) estimate of construction manpower availability and (4) detailed
estimate of costs based on quantity take offs. Means have been developed
for managing the construction program so that the schedule is adhered to.
Detailed plans and cost estimates are reviewed prior to making a commitment
to fund individual subprojects.

For the construction at GITI the ID has prepared complete bid documents
(drawings, specifications, bills of quantities) and a detailed cost estimate.
AID has reviewed the initial design documents and will review the detailed
documents prior to making a commitment, through a PIL, to fund the construction.
Renovation work at ARTI will similarly be reviewed prior to a commitment of
AID funding.

Based on the foregoing it is hereby recommended that, the Mission
Director certify that conditions specified in Section 611(a) of -he FAA are
mt.

.Approved:

Disapproved:

Date: 4/28/83

OPTIONAL POOM NO. 1S
(M. 1-4)
GOA PMR (01CF)I 11..0
.,*Il,4 I I/



ANNEX C

STATUTORY CHECK LIST

The Statutory Checklist submitted with the original Project Paper

has been reviewed in light of the changes introduced by this

Project Paper Supplement. It is concluded that the original

checklist remains a valid statement of how the overall project

complies with statutory requirements. Nonetheless, the

following brief statements concerning 611(a) and 611(e) requirements

have been included to reaffirm the ongoing validity of the Water

Management Project. In addition, Sections 634A and 653(b) are
updated as follows:

FAA Section 634A, Section 653(b)

Congress was notified about the changes to this project by the

FY 1983 and FY 1984 Congressional Presentations. FY 1983 funding

is included in the Operating Year Budget for FY 1983.



611(e) Certification

Water Management

Certification pursuant to Section 611(e) of the Foreign Assistance Act
of 1961, as amended.

I, Sarah Jane Littlefield, USAID Mission Director for Sri Lanka, having
taken into consideration, among other things:

A. Sri Lanka's continued importation of rice;

B. The importance the Government of Sri Lanka places on achieving
self sufficiency in rice;

C. The essential role that improved water management can play in
increasing rice production.

of
D. The long experience/the Irrigation Department in constructing,

improving, and managing irrigation schemes;

E. The willingness of the Ministry of Lands and Land Development to
redirect, redefine and improve water management practices in
Sri Lanka;

F. The important role that U.S. technicians are playing in helping
the Irrigation Department improve water management at Gal Oya;

G. The continued financial commitment (budget allocation) the GSL
has made to this project;

do hereby certify and reaffirm that in my judgement, Sri Lanka has both

the financial capability and the human resources capability effectively
to maintain and utilize the inputs provided by this project.

r ah Jane Littlefield

Mission Director
Colombo, Sri Lanka

Datm: 4/28/83

qt.
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OVAM"IIENT OF EATERNAL RESOURCE 1. ou. r. ITT. Q48,46W I
Mhln, o Finmce amd Plamngn PO. W 27, Ceimbe I

. .. -Wh-Aprtl, 1983

Vies SJ Littl f;,,.. ,, "l.....Direotor, USAID.
Door Miss Littlefield# L_ - -

Gel Ova 7ater Mhna-enent Programme

I refer to the Agreement signed with USAID on August 30,
1979 for the Gel Oya Water Yanagement Project. This ojeot wh.>his being implemented by the Ministry of Lands and a Development.
has already made a significant impact on the conceptual formulation
for better water management in 3ri Lanka. The project also performs
a very crucial role in enlistinjS farmer support in the rebuilding .operation and maintenance of field cdannels and in the maximization
of water use. .As such the benefits of tsw project would not only
be confined to the farmera in 1.c project area but would be
available to the farmLn pupuiatiou ti.outliout 3ri Lanka.

Unfortunately tiie jro,.ect, Lns run into two specific
problems in the course of i:.'plei.entotion, namely a shortfall of
funds and an inadequate time frue to ocheive the project objectives.
In order to overcome these pirohlema we und'erstand a Project Paper
Supplement has been prepared with the following objectives:

a) to increase the AID financed grant portion of the
project by US 2.1 :.4ai n to a total of Us 5.1 illion

I' ; " , b) to increase the Al; finc:rced loan portion of the project
by US ' 4.0 miil:.Lon to q '.otal of US o 10.8 million ;

o) P:;t-rd' :he P .2." ; y ,,:. - 'pto 1st J nuary, ., .

On behalf df the Gover'nrer.4 , ' i Lanka we atronr1y. . ... / support the above pro.:oael. .nn ch . ', -roteful if you ,o, ld
. recowmend to AD/".ashin;tcn cur r.,qur.t for additional funds fo-
"" the completion of the projoct andl for the extension of the PACD by a"'. period ot 21 months.

ARD _ A 0 - Yours faithfully,

. .... " " Z- u prpu)
for Director of External Resources

Best Availcble Document



Annex D

~. a. 51 VI113,. 2 I*7

Ad(l,5l amfudu 800, 9 8. dAa fCa1 jU)60 10

MINISTRY OF LANDS & LAND DEVELOPMENT 5W, . & JQaj a|i~j 10
. is eT I4A WAlAJ C.M"h 10.

Wm 1 7/ isa.m.

D iriotov, y ,&,

Dept. of t~acma
Cd C~l• '??Q• AP.R i~83$

Clr- -- en - -zg e%

'the Cal. 0ya 'LW 1m z. otmjr~at -&Leh ia beintg

this LUijt7 with, amaisit=ne f1= U.. , ha& d7 made a notice

vLle Im t in the uoncepts oad pzo-..nea ,,: bette = atev mae=mt.

However', the prolect .oountehze4 t~o upcolfo Vvdblau In imlanentationg

inaely aho tfall oa f_=Ldm an inadeqte Vno pe iod to achieve the

pojeo -. rpose. *'or theae zvamno USIM has preared1 a Ytojuat Pap

S lIemt hich uouku to I-

(1) 1nozeso the AID flwnoial grat ;=**I= of thm project by

2* A.1 winlon to a total ofu a A 5.1 million

(2) Inora*e the A1,D f nanoial loam portion of thao pzo4eo by

Us A 4 &11fl an to a total of Us A 10.8 mill 4on; and

(3) wtcnd 11AUD by 21 months = that the reJuedMC ine

lit ;9=e 1986.

Dulig tke dosuamcis r4~at I hLA& with .AL affi lalxo it maa esreet t

th. zerviulom shoud eao ftume the ;zgSatoz7 uz %blab has to be

vadetakm. ax a Q~taz :"a mt 2tae 2 Wdu U=AID Z W&& for Anuixtame

stch s e eoted to Improve and r hiltate a few vajaz inidti4 sysntm

In te aouat. 'Tese ;mopasin ae aomptable to thix Vrzt-. WiI sa.1.,

theuefore, be gateful if ymu uould make a fomil reiuW t to USID on behalf of

Be L to pwaed with the Aiopone Prodet 3ic emnf

0aUf is; Uzetwi h1tial Puming,
mzmtors US=0

Blest. Available Itumn



Annex E.1

PP Detailed Description

C. pro4 e: Desc±.=t€oq

I.. Toult IzWOe Pla=nin. Act-it v

Thmi project is vi.aved as the gisc of a possi.e series of major
.1"orts by uSLM over t e max: 20 years to as.: the Govermanc
of Sri Lanka to t:prov water maname: ! the c :'?with special
emphasis an major -- piou scheas. The CE report, While
providing the basis ot the sein's first - .o.e:: a escrd--bed in
this "per, vas a,- too a:...out f or e-ther :,e GSL or USA= to
fully nderzakawat this tie. The report vas: YC7 -&.f au I explaining
In findancl and tc!+c&m tcams, baw cost- ',-d d± .6i :1cl: ": vould
be to !=pove vatar .amagent in the co.n.-- or a:;:ae ±.-:-gar.ou
schemes, wince thase vcms lume to be reab L.'.tazad to &&I-
apearatIonal can trl of the water.

2. The Pra.ect

The purpose of t.i pro~ec: is, "-o deve.op a :.:.:u:: o.a
capacity in the GSL I.-t.ariou Depar==t . . enable i:
to isnsge large - *rigaila sc.emes t= a mzeo e±!ec:..ve and . .! cien

manner." The logcsl. framuevrk, vhch prov'.des :e spec1..c outputs,

Ltput., objecti.el L-- -!iabe !=dicators, as v-e". as the =a&s of
Ye.-i±c1d.on and ass cions, !a attached . A-- e= 6.

ALfter detailed dtscussions -rith the Gavekrnnen:. a dec:.sioz was zakan
th~at major zo' r~i antLo and re±.h :.c CM:1? .: .'be
underaken in v,: if the cwc =&!or s~.~: z s::aef rsco=ended
b. the Cosultant.s. Thaef:es-, i"- this -rs: "zu--ea: proje::,
construction. work. will be undernakan an on2 --!:a .a!: 3ank of Ga.,
Oya, but mast r plauntmg and on-far= rea." :-- e :z-r-ed out
in both Gal Owe and Ud- Wa.'ve s-=s:i-. t:. .*: .- :
the project are ez:ans ve ::zt.., cen:.z: -- : , C
research, ex:mslou work., &=d as:.s.±-g :. -&

ftr , to par±c~pata I--....: .

water and to rebuild, operate and zalmal-fad~nz.s of
these project eleeznts. will be coordi-ated a=, -:.'..e: so as ::
provide direct and indirect benefits to the =A:.7. ;.h.o uemsa.,s

In Sri lAska. The major End-of-Project outp uts anc ob~ect-wes are
furthar defined as follows:

a. The Gal Ove Mder-iza. on Schme:

- Prepare a wdarmzaau/-ehab1b . .atcon plan !:. Laf: 3ank S.stem.

- Rmve silt and restore eroded banks on the min Left lank, its

brach and d.stz"lbuaz7 canal. and the large field ch.aels.
Repair and ruplace cau~ol gates and insta.l masuring devices.

Best Availab le Document



-Rehap a=d :.qrada !±ald chaunl. an Lft 3ank usTia witt
Iarer aaststzm c rovidw1e flows requ±:.d by do.L±7.ry
schadutes. .1", !uacaU adeqisce fam takmaucs and added
:magacocs Cc fact±ltate LIteznAt rucaclam of wjacar.

- 3-0Vanzez au4 a6p±tc ucatt, .quip~ =An =At* a vacer
=nagac ft±aLd of-ftce wkich wil bum, the ra*Vausiblt7~
for -be oporaclain, modexr,zation xnA ma~ntucmof ath~e

- ?parem aps o athe L1xgatad sarrice arsas for canal Myum.
ftsar and tnplinc daLfrnmry schedulaw fov Choe fied
cem" for w~ch. vscar d&Uewry' c= be guazacaed.

5*. ?1 -=& ±'u On-?d =47da 7V

- ?"= u ti-A m~1 nc th 4~ farmar aae±ucAnce a dscatled iemcar
=3.4=anc p~g: =n =es ==c Lz each vcm.6 (Tract- 3

-.1 ±i 'aLve and U7n±: 21 i~n G&L Oye). lluc ftL
-mul~±d LIc'-do. anALLils of physical =nd scial.

IJc~.s !or =run aca ?use11 praUt-Ici, an !a=z maqemc

-m-"t.an-ance. and =,d±.flcAcn of sc-.zLraa, and
7:11111 'J!1-'a Zl or specl.I -jear -11-gur-iac ind

- .- :iz pl-a :3 zcand :!t ;=I- -a c~i =& =2 ic-- :3 &.U

- ?-.tpezr :!-to -ascar pLa far ach af :ho -zo m.aor us~c~a:

:. :Iuc: a iL-z.a ad 7r flay =iAur=&=c pr3%
zqaea =asczx ?Lan for :-.se oe -.racer ad &n esc~mace

it ?nrlm Zocl.

~) ?Ti;&r a 2LAn :o 39!-L, :be apermcicu it tle We:
=d 1-4i lank a!= :.mi2. aicam.

C3)?t~rt ~cia~v.± ~va lan :a usec :to :vqu.:cs
far !C-_ASCZ a=d Iszl.±e ra'.O_aoC exsC1C '.Str Ir

- !cibU~j--zan:c )Z A ;axsenc -.acer 2mAna;.-nc ~~~;u~o
-=4r tha :rtair ".tvr mac ac la4zmua. 7to sc=ooL
,mA~ :-= f!azr :wux as &f~~ re !urttec &27LA.43*4 Lma ?a=

- Iu 4. 2 ,ou!4 '-nc2udoz

Best AvallaxZ1o D ocume~nt
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SA am nual four-week course for U staff r..ato engIneers
and senior tachu-tcal assist:s.

C) A 22-week tour** for 40 s=f tacai cal assistats twice
a year.

C L L 2-wk apprant'esah-p course far AO newly trained and
recrus:ed tchnicaL, aula .stants annua.l.y.

(Z) A e-week courve for 160 students of the .ati:al Diploma
nd TechnoloV O ') course to fa 'a'z.a stiudenits wi.th

the ua of Laboratory and field equ±;oa'-.

- e prow±ton of equipsinc ar traino.I for fou staff usinbars
to stregth= the XDT course L- clv4-. ecn±ear±-=4 at Zatubedda
and the ,dr, t.uce, h.Pas..

- Three sp.cla tvo to four veek courses for a :ocja of 150
persoom of the Irr: gatn ,e; A-:. A-r.a. S.v.ces Depax'M1m
amd fa= Ieadoe at the gard'1 ::±uto !z Ga. Ora.

- Special short co wsu or ..- ,er-..cu trai'z g ±. water anuagent
at the Agf±,.ccuw' Tr&4 g Sc.ool for SC ani:u ezrsu:on
wOrkarsinoually.-

- Sper.al farmr lUader r.-.Lf ±. ' a:- at-a: ad riated
suijecra wL.U be taught at the Agr'L.M. Se-..:ss Ca.=CforQ
on mual total of 4W0 farmat leadrs.

wow vm fetc~ t T-rutm-4e y-1-1 be ?-rodd:

CL) A peC"Il 3-uh ea-&a±2ig courim a: the into=&- '.ouda2
&Jco Laesarch Institute. F±h 7piea and iz thm United

0Stctum for a tota1 o" L t- l ±.:.c:ors, pro.:

Ui staff of Gal 0p, for Centra. oft-2cers and staff of the

0 AginlVe Deparot. The staff of :he Agriculture
Deiaremt wll be respomsble for tha trumlas of
mimioIm wo tar , tbe proj ect srea.

S(O) pel bervet . cum training tours for a total of
P" 20 poLicy onws and bgh leu l officials to vYlt

. €flaaftr wo.Lc e to scud. water asnam€nt annual.
ti

U The project p1mo gralalag of two ezpericed aicultural
ftcz tors In eol-cer mluc Icakr-relatusbils plm work
M um of VtAl eqw mc md other educational techmques.
Af..? canplatlea of tmualat the ,.mstom ft.Uc tots Will
be scar-eod at Gal Ore to .lp b.ure that all munstou

teraM are adequal? mCr= t g in wacer nagment. 'e"

projecc &lse baledo predu :Io of a fil. wa met mament
oto be Vredumd In tha f±irs- ?ear of the project.
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e. !zonroved Centra Suvoort- to the TIId:

The project:L ica. owdm for an iaaded scaf! to &Adm±-±car
the water manaiwanc unit L t Uz tr±gaIc-.au Deprzaant in
Colomnbo. Th. Waeur 'agianc Seczai. v±.U suort, ad-±-1±acar,
and waitor the .ffectvanas of the Cal Oya project =nd provide
aperaclons and sidacaanca support to the counc:7 wide prop=.

f. 0 tu:±-nt ft1r" and Socto-Tcouculc lasearzk:

A aajor ob~actt7e of the project. wi4l. be the ar;"nIa~.ou of
fa&rv along the minor svicae Cft&Ld che.ls) to ;ar--cipaca

in dacarzi=± g :he allocation of water, to reanstrac: and when
aciesaz rmhah±1±tata filda4ciej and tl&n to ope:ata and

ma'=tza= :hm,. Vnift~ca of Me&e irriptiou organ~zzcions
!=to Larger units Is L= pld for the furors. Ln * '7,
vuL--rIous moda-'s or types of fa~a orlsmza-lanh vill be destped
and deve.2ovied. Mhesa dalls wv=l then be tested ta thte ftuld
d=-n the ftit ?ear of projiect 1=91anentatou as a za'o:

224c Z ?%rojgcc Act-47i-ae. ftvaz' 4!!O f W-11- be made :0
±?~.7 ?.~s!ia ~ ia h conciepu±.a and de~s'-; end ±a.:
-:-asas. -Ma mod..LCi) chosen wt:' then be w01da- 7 resp±ca:ed

:: -'-- :! *~ rIen±--g of the fao~san the La-': 3z-"' 'v

Spec±l.c app lied research activtiels wi-4= also be condute~d it
the axssarace of the h.gaxu Iasath aid r±~ s.

M-;.. illU include: 1) a bech-sark su-rey -.f szcc -
*4 i the GeLL Oa aa ' -) h~pt

va--o'us I-r±taclon agsoc+Aau Mdals and cast thes 1z the !:tald;
3) crun=L-iorae studles to monitaT changes tn thes area != -the !a-.
of bi-zwJ. evaluations; &.) spe&a. water zmasrec -s -dis
Mhe rwh1LL? of this apLIed research vI±l. provide euuc--.
!=put !=%z ?rojec: !mplcnatau and &12 eio rovid a
Wa~r.cl.ou for both xue2. and :ed-p7rzjc: zt±u=-m -.
cd=*d bv :I& GSLIUSLm CS. ?a=-.: ~.s:: ?Lim~

Best Available Docu ment
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ANNEX E.7

WATER MANAGEMENT PROJECT 383-0057
TRAINING ACTIVITIES

Through January 1983

Training is an important component of the Project. In the quarter

October-December, 1982, the following training activities were completed.

- The third In-Service Water Management Workshop was

completed by 23 Technical Assistants

- The two-year curriculum for Technical Assistant

Learners at Galgamuwa Irrigation Training Institute

was analyzed and a revision to this curriculum was

completed and submitted

- Three Deputy Directors: (The Project Director, the

Project Manager in Amparai, and Deputy Director, Designs)

completed a study tour and course with U.S. Bureau of

Reclamation, N.I.A., Philippines, and Rehabilitation in

Indonesia

- Meetings, training schedules, and content for farmer

representatives in Gal Oya were completed

- Extensive Project Training Plan for 1983-84 completed

and submitted

Previous Project training activities include:

A. U.S. and Third Country Training:

August 17, 1981 4 Irrigation Engineers Intl. Irrig. Center, Utah

2 Sr. Technical Assts. & N.I.A. Philippines

November 16, 1981 10 Technical Assts. N.I.A. Philippines

April 1982 10 Technical Assts. Pakistan

2 Agric. Officers

January 82 - I Irrigation Engineer Colorado State University

January 83 1 Agric. Lecturer

August 8, 1982 1 Designs Engineer Intl. Irrig. Center, Utah

September 10, 1982 3 Dy. Directors, Irrig. U.S.B.R.: N.I.A. Philippines

and Indonesia

January 22, 1983 1 ARTI Researcher (Ph.D.) Cornell University

January 23, 1983 9 Irrigation Engineers N.t.A. Philippines

I Aqric. Officer

January 26, 1983 6 Institutional Organi- N.I.A. Philippines

ziers
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In addition, 14 senior level Govt. officials have participated
in five short-term study tour activities in Thailand, the
U.S.A., Pakistan, or the Philippines.

B. In-Country Training:

November 1981 Project orientation &Watergt. Hardy Institute
30 + officers of several Depts. Amparai
serving Cal Oya Left Bank

July 1982 Gal Oya Training Team Colombo
orientation
Water Management Synthesis Maha Ifluppallama
Training
Training Methods Workshop Galgauwa
GITI & Gal Oya Training
Team Staffs

May 1982 2 week In-Service Workshop Galgamuva
July 1982 & for 23 + 18 + 23 Irrigation Irrigation
November 1982 Tech. Assts. on Water Training Institute

Management Improvement
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1

Htd-tem Evaluation

TI Review Team views the Gal Oya irrigation as a nmture addy
irrigation system in hich in general the farm. field3 are nicely
leveled and the =jor part of the &me percolat.on and .noff fra,,
the directly irrigated areas is now being utilized through reuse

ystems. Cultivators have developed these systeis a,- lands to
utilize this so called ,asze water using their own resources. .. *se
indirectly irrigated lards now o te with pians to extend the
directly irrigated Lands to the "official" area.

Mw above efficient hydro-ecology uich as ,rolved woud not have
happened without sufficient tire, suitab-e topography, &-d paddy
irrigation. T.erefore, one can conclude -hat the Gal %a irrigation
System as it has now enived is srewha: nir. .e following
provides a brief summary of the ia-or conclusions and reco nda-iors
of the Evaluation. Mcre details are provided in --he -x-.

Planning:

The Master Plan whichh has heen prepared is unacceptable as a #mr'dng

docuiment.

Recaui-ndation 1:
We recanrnd that the fol-Noing be Lncl, ed: a careful estinate and
detailed description of the areas irrigated (bot i the official and
encrochrmen-, direct and return flow, irrigated lands I.; a de-ied
description of how the rjset is w-rki.na rrw which should include tn-e
reteorological and hydrological inrora.ion necessa_-y for deve!oinw
a water balance md e*. to eval.ate t effect planned cianges x!ght
have on the ;sem; a detailed, e!an for rehai--iration; a-d .-re
specific recrmezxdlat ions for domestic water sup.1ies and raising the
Nava:iri DaM.
Re-habilitation Desin and Ccnst'_.rt-.on •

Rehabilitation is essential, houever, the c.rrent plans (survey and
design t!hro'h constaction) are overly cptListic in terms of t/a

L)val2. of the activities, the h-=n res.ources to carry than out, and
C) the tL-e and rrey nvolved.

Recomuendation 2:
The rehabilitation plans should specify a rore pra ratic approach

Ci) directed toa-rd: I) syste safety; 2) adam:e ability to delivar
r I available water in an efficie.t .. iner; and 3) case of operation,

amnagr ant and nmintenance. D.alled design drawings are prepared

I but these are not followed in the field. This is especialIy tr--.a for
r-.1 the =-nal sac-_ion rehabilitation activities. .urtnermore, it does

j ~not appear that the heavy equipwent is being effective'y a d
efficiently utilized.

Rcomedation 3:Design activities should be rmlniLzad to what sections need worki the

general specifIcations and tne form of the work to be dne; and the
to w ected finished product.

1. CedWucted In June 1982 by Jack Keller at al.



Rscmuwidation 4:
It is recamanded that scheduling of constr tion activities be
better organized.

The Trainina- roarams:

The Training Program at Galgamuwa is a priority activity which is
behind schedule in construcion, staffing and curric ul, develo nent.
Training of Farmer Leaders and Village Level 'worers is also behind

sche&,le and mist proceed with a curriculum based cn a sound
knowledge of the rehabilitation sc.hene and the agricultural econoay
of the region. Care .mst be taken to coordinate r-his cirricuum. with
changes in the overall program Aiich are ocur ing as a result of the
evaluation.

The training of Institutional Organizers, although -.it will, need
considerable exnansion, sesLs basically 'soxnd. Crne ' training
activities with AXT! are we:' measured and on track.

The overseas caonent of the training has generally been acceptable
but a conststant vigil =st be mitntained so that as far as possible
the overseas experience is relevant to the Ca. Oya Projct.

Recomxendation 5:
It is re--crnnded that the indicated eficincies in staffing,
curricul=z and facilities be correc-.ed as soon as possible as one of
the highest project priorities.

The Institutional Oanizer (:M) 1ROMM.

"Te 1.0. program has had considerable acceptance by cL.ltivators.
More experience in working in ot -er c zty t.es, in e.¢-Aing the
function of the turn out groups, ard in federating these gro,.s into
larger units, and a better indersta.-Zding off the._a.ions of the
farmers should be gat.hered before a toal corr!'.Pn-: is n.de to the
present model. "In 1.0. program ray ermnt.zally reed .a perrP-iart
agency horre. There are strong reasors for cocrsiclering _.e the.
Dprtnt in this role.

Reccmiuration 6:
It is rxmrended that the I.0. program continue in an experimnta-l
mode as a high priori-.y activity.

Research and Tec. i'al Ass ista.e

The data collected and analysis as it is being conducted by ARTZ
sees satisfactory and on a reasonable tract. Cornel assistance has
bew qaite useful in this regard.



Racmmwdaation 7:
The research on controlling flows through farm turnouts should be
considered =nplete and further consideration should not be given to
rotational irrigation without a carefully controlled and doc,.mnted

experinwt covering a !rmbre of water courses with various return

flow, soil and topograhic circuastances.

ReccTuUndation 8:
A detailed operational water balance model should be developed and

run to determine what system &znges are feasible and have a
potential for inprovng agric.ltural output fro .the .-roject in an
earm zical mnner.

Recomendation 9:
Technical assistance should be reoriented in accord with the above
recommendations.

tFture Technical Assistance

While the original concept of the Protect is valid, there are serious

shortczingt, in terms of mster planning, design, and re: ob' itatior
activities. As Lndicated by the above recommrandaticns, .a; r project

reallignmrnt is necessa-y in these areas.

Reccmiendation 10:
To accanrodate the needed Project reorientatation more clearly, the
existing contract between the consultant (PRC/r--12) and the Irrigation
Deoartnt should be tarminated as of March 3.., 19.3. :n the

meantimn, plans and negotia-ions for a re-directed new contract *hich

would still fall within the scope of the initial project paper should
be initiated.

We rmke this reccmedation because we feel this is the .ost
appropriate iay to ob-.ain the needed prioritization of the project
activities. We would 'npe the new contrac- would be undr_-way by
April 1, 1983 and encourage the p:esent contractor to actively pursue
it.

Ex-tension of Project.

In reviewing the iztprentation plan, other aspects of the project
paper and status of the project to date, it is evideznt that the
project mut be extended in order to meet the project ob-ectives.
Whlle initially the project refrained cn schedule In terms of put:ing
the contractor on board &nd in procuring and ob-.aining project
equipment and other couvdities, the other aspacts of the project are

seriously b-hind schedale. No =-jor reasons for this slow
implswantation are la-k of adequate personnel. within the :rrigation
Department and the racial probles which occured in the projec: area

last yew.

Reoo nunation 11.
It is scam de thatt project be exnded by two yearsto Aprtk.

31, 1986 by which tims project work eould be cowletad.



Additio-na Fundina:

Anther onstraint to project inPlaentation has ben lack of
funding, especially the lack of GSL npurs. Tis has res'ted in
delays in %pgrading the training facilities at Galga.uma for eomzple.

The details on both the U.S. dollar contribution to the project aa
well as the GSL contribution are outlined in the report. Also, d-e
to u jor and severe financial constraints wirhin the GSL, it is
unlikely that they will be in a position to provide 46% of the
project furding as envisioned Ahen the project paper 'is prepared.
Also, due to inflation as wall as an increase in tme tota. length of
canals to be rehabilitated, the overal.l cost of the projec. As
increased.

Reccmnindat ion 12:
.he Team recanmznds that ISA.D consider jroviding additior!a loan and

grant funding (' to 75% of pro4,rt requir=w.-nts) as need to .-Cddify
and ocplete the projec- based a: the abmve reccumrenda.ions.

Iv
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Irrigation Sector Study 1

RECO:1E:;DATI ONS

A. gricultural Policy Analysi-s.

:tuch of Sri Lanka's irrigation development has

centered around thne resettlement objective, with

significant success. Irrigation investments now, however,

must be productive over the next 25 years and it is clear

that both the new and rehabilitated systems must meet

production as well as equity objectives to meet national

social goals. "1hen one looks toward tne future, with its

energy uncertainties, growing population, and 
higher public

asoirations, the implications of major government agri-

cultural policies must be evaluatcd in terms of 
their impact

on the utility of the current and planned irrigation

development. Therefore, we re =.end that:

1. A series of workshoos be held to evaluate t'ie potential

in-act3 of alternative policies relating to thne

agrL.altural sector oW the future.

These workshops should address questions such 
as:

a. The approp-iate balance between paddy and other

crops, coysidering the physical suitability for

each and the production needs related to domestic

consumption, import substitution and exnort

possibilities e.g. of the.threc major i mports -

rice, wheat and sugar - rice comprised only 17%

in 1980. This has special relevance for Sri Lanka

because of the characteristics of its soil resources.

This study of balance should include, not only 
the

irrigated are a, but the total agricultuaral picture.

For example, Sri Lanka anpears to have significant

potential for cassava production for cattle, which

in Thailand has revolutionized thinking about the

pattern of agricultural production appropriate for

the Northeast.

b. Options for reducing en!1.', imports related to

fertilizer. Again, this is of special importance

to Sri Lan%& because of the high proportion of

paddy currently grown on permeable soils.

1. Conducted in June 1982 by Dr. Gil Levine at &I,
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c. Implications of intensification vs extended area

production. During the past 13 years
approximately half of the increase in irrigated

area production has come from increased yield

per acre and half from expanded area. As

opportunities for expansion decline the 
role of

intensification will be more important, 
with

undefined iplications.

2. The imnlications for the agricultural support system

2 0os'- leca-e-- in te emlhasis on padd".' should

1h current prIce support, credit, marketing, 
research

and exten3ion systems appear to be geared almost

e.tirel" to support paddy production. The difficulties

encountered by many of the irrigation s.st-ems designed

for diversi!ied cropping can be traced, 
at least in

part to the bias of these support systems.

3. Research on the usn of Oulses and other nitrogen-

De cn cron, in. rotationwithE d&. soudDencouraged.

The almost unique soil and water conditions 
associated

with Sri Lanka paddy production make nitrogen

fertilization and its related energy 
implications

difficult to assess. Data specific to Sri Lanka are

essential to accurate anal-ysis.

8. Social. Institutional and Lecal Infrastructure 
for irrigation.

There is P growing recognition that farmers are not

onl" a art o: the irrigation problems, but that t-hey are

an essential part of the solutions. There also is an

unde.rstanding that it is dif!icult for then to participate

in t-hese solutions as individuals. Yet the institutional

and legal system does not foster their participation in

groups.
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1. There should be a systematic program for development
of water-user organizations in all of the agencies
withl irrigation oeration responsibilities.

The specific form of these organizations cannot be

suggested by tha team. At least three types are

being utilized in Sri Lank:a at this time; the Minipe

t'e, t:h 3al Oya model, the JSPS of Uda :Ualawe.
Each has diffe::ent characteristics and functions in a

different bureiucratic setting. There should be a

careful evaluation of each during the next two years.

2. Linkaaes between the farmers and the irrigation
authorities should ne such that individuals and groups

can settle issues at the project level.

The range of possible forms for this linkage should be

evaluated to dete--m. inc which are reasonably effective

and feasible. The water-user organization, authorized

government official, o.-budsman or combination may be

appropriate.

3. The legal basis for irrigation discipline should be

strengthened by the develonment of "local legal
tribunals authorized to deal expeditiously with water

oroblems.

There is a strong feeling among some members of the 
team

that the legal syste is the recourse of last resort

in relation to water problems; effective water-user
organizations should !,e capable of solving most such

difficulties. Nowever, there was agreement that the

existence of an effective legal option would foster 
the

development of water-user organization capability in

this area.

C. The Physical Base for Irrigation.

Sri Lanka has developed a strong local capability

to design and construct major irrigation works. This

capability, based upcon a high degree of civil engineering

competence and profc-sionalism, was instrumental and

effective in meeting the needs of the country during the

stage of its development where the cantare and distribution

of the water resource was primary.
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As Sri Lan:a moves into the stage where it must

make its land and water resources more productive, and

where more of its engineering efforts will relate to

operation, maintenance and rehabilitation rather than

design and construction, greater recognition of the

agricultural factors affecting utilization must be

incorporated into the engineering process, and a more

pragmatic approach to structural repair and improvement.

This does not mean that professionalism is not critical
to satisfactory performance, but that tho standards by

which professionalism is measured must be appropriate

to the new circumstances.

1. The desian of no-: systems and the rehabilitation of
existing systems should reflect a combination of a
"b1.ottom un" and "top down" avnroach.

To facilitate the incorporation of field level con
into tie design process it is necessary to incorp,
data on the phy.sical ciaracteristics of the projec6
area (climate, h-ydrology, topography, soils, etc.) on

thie pattern of cropping and yield distributions, on the

distribution of ethnic groups, and on the irrigation
prol'.lems identified in tie area.

These data should be made available as expeditiously
as possible to '2hose concerned with design or

rehabilitation of the project and to related agencies.

The data should be provided in ' interpreted" form, i.e.

evaluated and grouped to be nost useful for rehabilitation

and subsequent operation.

2. To facilitate roject data collection, ulti-disciplinar'
team1s should be developed with this specific
resnonsibilit-"

These teams should include agricultural, engineering,

economic and social science s::ills. To encourage a

focus on those factors important for utilization of the

irrigation, the teams should he headed by the

agriculturalist. (Given the relative demands for

engineers vis a vis the other disciplines, this should

make for more stability of the teams, over time.)

/
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3. To enhance the use of the information obtained, the

teams should be located organizationally within the

Ministrv or Denartment with resmonsibilitV for design,

rehabilitation and operation of the mroiect.

At the present time, the closest unit to that
recommended here is the Land Use Division of the

Irrigation Department. However, it does not seem to

encompass the needs identified, nor to have had the

im.pact on design, rehabilitation, or operation that 
is

required. An expansion of responsibilities and resources

of the Division could be considered a first step in

improving management capability.

4. There should he a restructurina of thie system
rehabilitation .rogran.

Effective rehabilitation of irrigation sy'stems requires

a three phase pro-ram:

1. Prenarato--, - data collection and interpretation,

farmer organization, and design of rehabilitation.

2. Rehabilitation.

3. :onitorinq and revision.

Given the current lac: of data in the form necessary,

the lach of farmer particination and the lack of

experienced engineers it appears logical to suggest a

two or three year emphasis on phase 1 for those systems

anticipated for rehabilitation and or. phase 3 for those

that have been rehabilitated recently.

Programming or rehabilitation can then proceed in

anticipation that important manpower, informational

organizational and institutional constraints will 
be

reduced to manageable levels.

5. A concerted effort should be made to involve the

farmers in relevant asoects of system rehabilitation and

subseauent operation and maintenance.

From the standpoints of information gathering,
relationships w.ith irrigation system personnel, system

utilization and syste.-i maintenance participation by the

farmers is essential. Evidence in Sri Lanka, (Minipe,

Gal Oya) suggests that this can be obtained.
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6. involvement of the farmers should be initiated at

I - oe-year nrior to the start of formal

rehabilitaton work.

Effective participation of the farmers can take place

only through groups. To facilitate the formation of

effective groups, to establish the necessary 
linkages

and working relationships within the groups and amriong

the groups, and between the groups and the irrigation

agency takes a significant period 
of time. An early

stage should involve contact with the 
data collection

team.

7. Farmer articipation 3houle involve oth responsibilitv

and authority.

Farmers should be required to provide 
significant

(but reasonable) contributions to rehabilitation efforts

and to maintenance. These should concentrate at the

field channel level. At the same time, farmers should

have the ability to influence, noth directly through

field activities of their user groups 
or indirectly

through group participation, the operational 
decisions

of the system. At the D channel level, this would

permit them to adjust system operations 
to adapt to

local soil and topographic conditions. 
At the system

level, this would permit them to influence 
decisions

with equity implications. (.r - a and timing decisions.)

8. ReliabilitX and adecuacv of water delivery should be

prima crteria for design and o•eration. Area

coverage should be second-ar.

A prerequisite for effective farmer participation, and

for utilization of the inputs necessary for increased

production per unit area is a rcliable and adequate

water stipply. To achieve thiis, given the variable nature

of Sri Lanka's rainfall, while striving 
to increase

equity within systems options for 
sharing should be

evaluated:

1. Annual rotational zoning.

2. Bethma cultivation.

3. "Modified" bethma - temporary sale of water rights.

0:
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D. Irrigation Management Systems.

To achieve the "hoped for" system productivity

there will have to be a much greater 
emphasis on the

management of the s-.st--is than has characterized 
Sri Lankan

irrigation in the past. Before suggesting recommendations

leading to this end, it may be 
helpful to clarify our

concept of management hy contrasting 
it with our view of

administration. -.e consider administration to he concerned

with adherence to policies, prescribed 
procedures and rules;

it is input oriented. By contrast, management is concerned

witli solving orohlems; it is outuut-oriented.

Obviously, neither is likely to 
be found in its pure

form, but we think it fair to say that there is a much

greater focus on system administration 
than on system

management at the present tirme. The primary question

facing the GSL, as it looks to the future of its irrigation

sector is how to develop the necessary 
management capability

-- its operational form, its 
institutional base and its

human resources. Attempts to define the form appropriate

to Sri Lanka are underway, more 
or less informally, in

inipe, in Gal Oya, in Uda Walawe. Similarly, there is a

search for an appropriate institutional 
base.

Can the existing operating agency 
- for the major

systems, the Irrigation Department 
- change its focus

sufficiently to accommodate effectively 
the management

function is a major question. 
In the case of the Mahaweli

program it was found necessar"r 
to establish a separate

agency directly under the !inistr-! 
of MahaJeli Development,

rather than modify the design 
and construction unit, the

Mahaweli Development Board, to 
carry out the operational

management role. The Mahaweli 2conomic Agency is too

new to judge the success o
- this change, ',ut careful

evaluation over the next year 
should provide strong clues

to the appropriate direction.

The need to develop the human 
resources for improved

irrigation management is recognized, 
but perhaps too

limited in scope. While there is emphasis at developing

capability at the loer, technical 
levels, there perhaps

should be more emphasis at senior 
levels. I?'s and DD's,

or their management equivalents 
could benafit from training

in management science.

To further the improvement in 
irrigation managentent

we recommend that:
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1. verv major irriation mroiect have a performance

monitoring unit (Y:1) which,

a. Helps to define operational objectives.

b. Systematically monitors performance in 
the command

area, in relation to these objectives.

c. At a minimum, obtains water and crop yield

distribution at representative locations in the

command area.

2. A separate cadre be established for management

respons biit".

Without attempting to specify the spccific institutional

setting for thie management cadre, we still believe

that the skills and qualifications appropriate 
for

management are sufficie.ltl7 different from design and

construction that using scarce engineering talent for

management purposes is neither efficient 
nor effective.

To establish a professional management 
cadrm will

require significant changes in personnel policy.

3. A careful evaluation of the ananement patterns and

o -esults of the ini:e, Gal Ova and Uda Walawe

systems should be made next year.

These systems represent three different institutional

bases for management activities. inipe is a modified

line-agenc.' (inter-agenc:') mode; Gal Oya is planned for
direct line-agency management, while Uda Walawe is

managed as an area authority (!IrA) • These are

sufficiently differnt that valuable lessons can be

learned.

4. "4anagement training should be nrovidnd to the full range

of nersonnel with management resnonqPiilties.

Special tr:%ining facilities probably 
will be required,

and special courses appropriate for 
each level will be

necessary. The Gal Oya Water Management Project only

?artially meets these needs.
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MC(. ,VIMATIONS TO USAID

It is the opinion of the tear, that USAID can play

an important role in the irrigation sector in Sri Lanka-

assisting in the development of project 
and system

management canabilit.

,his report identifies a num.ber of 
aspects in

which USAID could develop project 
activity which would

have long-lasting beneficial effects 
with modest costs.

Specifically we recommend:

1. An exnansion of sunort to training 
for manaaement.

While the Gal Oya Water Management Project provides

support for training in the technical aspects of

water management, there does not appear 
to be any

emphasis on developing 'managerial' 
skills, to

mobilize and utilize effectively the technical skills

and capabilities.

a. Consideration should hm given to the 
establishment

of a water manaaement trainina center focussed

on developing tec'hnical ane managerial skills.

This center shoul(. be suita'le for short 
course

training for higher level officials 
of the MLLD,

HEA and other agencie3 with irrigation

responsibilities. It should have canability for

longer programs (e.g. 6 months) for lower-level

staff.

b. Support should be provided for development of

approoriate traininq matnrials using 
Sri Lankan

data, examples and experience. The Asian Institute

of Management, with Ford Foundation 
support, has

worked w4th the National Irrigation Administration

in the Philippines to develop training courses and

materials. A similar relationship could bq

visualized between a Sri Lanlian management institute

and the MLLD, MrA.or dther irrigation 
project agency.

The'USJID irrigation management 
program in India

and its con-Oulting and PID documents might be

reviewed. -
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2. SUnport for the develoument and trial 
ooeration

Pro ect re arato teams.

As suggested in our general recommendations, 
these

teams should play an important role in making the re-

habilitation investments more effective. The

1ater Management Synthesis 2 Project should be

useful in relation to this effort.

3. Suonort for the develooment and evaluation of

pilot proect moritorl_ units .n tIe ,.,D and MEA.

A prerequisite to effective project 
management is

systematic information about system 
performance .

The work of ARTI in the Gal Oya Project can provide

a base for the development of an effective monitoring

program. Trial units can be established and

evaluated.

4. Development of a Model Management Project.

There is a need to demonstrate the utility of

technical and managerial innovation. 
Improved

management procedures, including standardized

performance monitoring, forward planning, 
etc. could

be designed, implemented and evaluated 
in the Gal Oya

Project as a *Model Management Project."

5. The addition of resource maoping 
components to Project

0045, Agricultural Base Map, g, or

the development of a complementary 
project for that

purpose. Consideration should he given to the 
techniques

developed by the Ministry of tie Environment and

Renewable Natural Resources, Venezuela 
( with UNDP

support).

6. Evaluation of the assistance ro ram to the

niversit o era enAP ctO % n

rElation to its potential for meeting some of the

training needs for improved project design and

management. Specifically, the potential for 
modifying

t.he curriculum of the Civil Engineering program to

incorporate agricultural considerations 
into the

irrigation engineering option 
should be evaluated.

Similarly, the potential for specialized 
post-graduate

courses should be explored.
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A Com Studb of "Isaning PrOCess' AffUed to Faniur Og zto
EM a ricdat in Water Zwnqwit - The* Inatitutim-Organizer
Progrm in Gal Oya, Sri Lanka by Norman Uttoff

and

Theu Institutonal-Organizer Progrumus After Tuo Years by Non

Theu Gal ()ya Water Mwanaumt Project being inplemted by the Irrigation
Dartmnt of the Governmnt of Sri Lanka, with financial assistance from USA,
has so= very inmovative provisims, including farmar organization and
participation, socJoexrai baseline studiies and monitoring of water
mnwi rwt in t project area, special studies of water mmnagement even beyod the
project area, and building up an institutional capacity for water mIanagwent
ailysis at the Agrarian Rsearch and Training Institute CARI), a genvent

iAtitutin serving the whole agricultural sector.

As the participation and organizational ssues had bean left rather undefined,
res iIlI ty for wodirl c~ut the details and mreans ware delegated to AMI'

(at ID sugestion) and to Coznell's Rural t veL.-rart Carmtte, which already
hald a cooperative agrewurnt with DS/RAD to assist AID missions in making project
efforts rore participatory. Right frm the outset, AFCI and Cornell took
excptin to the "fres labor form of participation as the only clearly specifled
fonm and as prbably the first form expected of femers. Farmrs had never been
consulted at all about this Orsuir ernt" - their participaticn was being taken
for granted, and AMRI/Corznll were evected to bring about such participation

part of the effort to inplarrnt the project. This sewued a rather undesirable
way to begin farmarr' participation in water manageent, by demanding unpaid labor
to renvate the yta an specified by the ID.

AMI bog an extensive research and monitoring progrnm in Navwrter b79, taking
surwnts of water flow and mintaining detailed record-kesping on proction

prctioin with cooperaticn of over 500 houemolds through some 20 investigators
posted in the field. The first assessment in the field of problwe and posibilitie
for farmer organizaticn cam in January 1980, %en David Kcrtan, Walt Caward and I
visited Gal Oya with our ARPI oollagui, CM (Wijay) Wijayaratne and Iakshmen
(LAK*y) wilckruasinghl . it did not tAe us long to rxzr to a realization that was
tomulated in en operating prunise as folloes: farmrs cannot be expected to
chane their attituxm l nd activities with regard to water uma wmiet until and

tnules te:hnical staff of the ID change their attitudes and activities vis-a-vis
water mmianont and fanmara.

U fanrar beavior which we cbeerved appared largely a runction of the
uxqredictaibl way in whdc the ystam was operated. The farmer'a response - to break
structures and take water to which they ware not entitled - increased the

p i lity by redxing anginears' control cacity snM accelerated a pattern
of deterioration of the ytam ptysically and o%*raticnally. Fannurs ware not
without fault. But their Lack of organiation meant they could not defins'ead
p oollactive well-being. In a coiidition of nsar-earAchy, private "lf ishnes
pvallad, but it we not the tundment.al cau" of the prob1e In our vie. Thin
hssube bs" ily cornfirn.d by the iLpovwents In woae mtwant farvers
hae been willing to make.
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5action fseti.h, X.-- . i- an amde

* ,at w a i iti a l l deo s e aZ c h o b e c a m eU e x ~ ,e r iio ft l :
and t-ca.l dc wa to e theoretically .infor ed and cloely mmit e to adapt

o acti -4c1i was to be tnd 6c Cur c _on l becme to develop a proces
to a wan X t no" which- w u d or ", making appropriate

a strategy, an institutional mechanism wope ratin ingcaordinrito

=xdificatiIn along the way. This meant that we were .. ra J 1980, but we

"hypOtheSlO" spelled out in _co-u.1tanCY r%=-tS fram Januan d - 1 , t

w r t "tsting" them in any cawnticnal way. in fact, we have seen most of them

SVported, thoughi not in a "scientific" way, by sut6s11uflt exPerience, though

__-ical results indicate that tfey are twe ble proposition rather than the only

WS (i.e. , r methodoloy has not ruled out other possibiliti ) -- The principal

IyPothmeas were the folloing:

(1) Need for Catalt Role. Given the negative attids of farnurS tucard the

', with Sae jusaiatow, felt the organizational effort should not be launched

through existing( channiels. We were ispressed by the inpiorivig rest from ne fanner

in unit 36 ukio cae up to us as we were ending a 2-hour disucssicfl in the hame Of his

neigh~bor, asking if A1~I could get scre other agency than the ID designated to

inplement the rehabilitation project. Of course not. The project was intended to

increase the capacity of the ID to undertake r&'abilitatiO not only in Gal Oya but in

other major irrigation schees and further to inprove water nv.agee-t by enginers

and fanners to raise agricultur ,l Productivity. There was o choice but to rake the

MIS Systom work. This might reuire nct just "reornttio" but also sre structural

ID~m;;6 In the project design, in an Innovative departure perap6 not fultor the

.o by AM and etainlY not really accepted by the I, it was pro"dedo

mD to have a Deputy Director for Institutional Develpmet, as well as one in the

Ministry of Lands and Land Develet't (M ) . (This is the supervisig - ministry

fortheIDthugh the Im as a technical departrent does no readily accept direction

byr anther ae ' Wi in the provisicfl for a ID/ID, an opporutnitY to create
a cy .e thi aia . We ;- it-- . and support fanrer organization working

ct Lvely with the Departztuft cm. water rnanagemEflt.

In the Phillippine, the National. Irrigation Administratin had depnded. on a

specia role ol I th ranrT is was a specia-ly trained person helping

far.,s establish an Irrigators se.r ,iC- -- to cint ith NvA-fr th

oastructim and repayrenmt of inroved dam and duael facilities. nhis activity,

assisted by the Ford Foundatio, involved Frances and David Korten as cosultants to

NM It appeared that someone like this could help get farmer organizati started

in cal oya on a Sound basis. so o we were iressed by the use of Group Organizers

W they key element In a very succesful Sml Fanners Develment progr.W in Nepal

(also Bangtadtsh and Phillipplines) supported by Fo. mo"reover* a stuay done for the

jfiral DevelopmIn't Cczt1tte by (CharyI. Lassen, assessing progr5Te that had assisted

the rural poor, nr-cCred the inportaMn of a "catalyst agent" No that the FCC has

t into a broader, c,rative analysis of rural organization eperisece in iCs,

we are finding on the basis of 130 case 
studies, that ixh"catalysts are quit

effective instrurnts for breaklng past ttrns Of Poverty and inuctivitY.

so, we provided for a now role called Insitioial - Organizer (10) (Govi

Saqviday~)W - "fancrur organizer- in Sinhala) on an 6e~qrli~tal basis. Trhe M was not

prepard to crea sucha a role at the outset (and civil service Miles wm"l have reqUirf

6 to 9 months to get approvatl sVW, if there was MD support). So weI.nployed then

of ficially as ni~r investigtors, an a cn&-year contract, with the ptromise of a scn

y ear arwnal if they ad the progrm were working etfectively. vse expctationr was

that the ID would have by this tizru created pernmfent rolesanwudtaehnaib

the and1 of year too if we had dwiulstrated a reasonable degree Ot SUCCess. ndhs was

an jspaovisation since actually the

(Gov
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proJect paper had mede no provision for Ios or for any mnas of setting up the
oranizational "models" that AM was to be "testing".

We could have tried to establish 10s even more independently of the ID. But a
corollary hypothesis was that this catalyst role should be integrated with the ID,
not ain -t of it, since the goal was to establish cooperative relations between
farmrs and enginers. TI-A CO role in the Philippines was initially more
"wOnfrontationalw, inspired by the Sol Alinsky model of cmmnity organizing but
ws not successful. The 10 role was conceived as more'collaborative," and this
sems to have bew a correct onception. Although the IOs ware AMI eloyees,
their salaries were paid with funds transferred from the ID, and they were expecting
to be taken into the M.

(2) Infonal Organization First. Sri Lanka had a history of mny rural local
organizations being set up, but then either lapsing into inactivity or beccning
sirply tools for a privileed minority. We wanted to avoil both cutoames since
it was necessary that water manaemet functions be discharged regularly and
continuously once the system was operating in its new mode. Lapses would be serious,
and this also justified the more intensive effort launched under the first
hypothesis. Our seond hypothesis was that rather than begin by setting up a formal
organization, with a constitution or by-laws and elected officers, which would
undertake specified tasks, e would start with the tasks that farrs could agree
upcn, working with only informal organization - ad hoc oommittees or leaders
choen by onsensus - xrd the-n evolve toward formal organization when and as fanrme
were ready for this. Starting with foral organization seeTed to put the cart
before the horse.

This was, of course, something to be tested. We knew that the other way,

tried often before, did not seen to work very well. We had two corollary
hypotheses: (1) this method wold build more oammitzent to the organization when
it finally emerged - we have same indicaticns this is correct but it has not
been tested over a long encugh period to be established; and (2) this method would

produce some new leadership which would be more cmitted to developmtal and

equitable out=nm than the usual (elite) leadership one would get if the first
st p was to elect "leaders." We wanted and needed to mobilizo new leadership
resources, willing to work for the good of the group, not for political or eoomic
profit. We think there is enugh evidence of the second effect to be greatly
encoraged, particularly because two of the most powerful "old"leaders have been
quite literally "converted" to the new approach, as discussed later.

(3) Task-Centered Deve t. of Manizatin. The original design of the
project oonceive . te oranzational activity prooeeding separaey mid

indpcetly fram the physical rehabilitation effort carried out by the D. ARI
with Cornell assistance, was to "organize the farmers: and by the end of the project,
these organizaticns ware to take over management activities at the field channel
level, almost in a "turnkey" manner. This seenvd to have no justificaticn in
learning or organizational theory. So we proceeded to try to integrate the
or'ganizational efforts with the rehabilitation program. This caused nun difficulties.

(That no mdically certifiable ulcers resulted is a miracle). At varis times,
we tried, depite our oamitwnt to this principle in theory, to deccuple the

Orgaiizaticnal effort fran the rehabilitation wxork because it was so arbitrary, so

inhoepitabla to faner participaticn, so often accelerated and then greatly delayed.

But in t this linkAg was one of the ost inportant aspects of the 10
progrM, patcularly for wining acceptance fran the engineers of the CO progr
aid of faniur participation. The Me proved themselves useful in organizlr nmetings
with farmrs and getting construtive farmer input to the redesign/dianne s, and zo-
the input itself izpressed ngineers in many ways.
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Our iocerm in particular was that the rehailtated systam be o- inded
allaviating fanrerslactual probleus and that farmers would - a to regard the system
as "theirs" if they were expected to participate actively in its mnagement. Thus
fanmar involvement in tiA redesign efforts put a great rush on getting the o
progrum started and operating in the field, and it greatly constrained the degre
to which we could be experinuting with different =cdels* and "apro " of
organization. But it also provided a helpful rationale for the ICs to be working
with famers. Farers knew there was to be/tehabilitaton effort, and IOe'
facilitating their making inputs to this redesign made sense to fanzers. Actually
as will be pointed out, once the work was started, the fa-rers moved rapidly
beyond this into water mmugemsnt activitka, but even so, the raticnala of linkage
to rehabilitation was probably useful. Also, a better systen should result, one
which famers will be more willing and able to help cprate, because tlz specific
details shcxuld have been inproved and, one hopes, the whole rviabilitaticn effort
should lead more beneficially into subsequent cperation thai initially anticipated
because of farr.r demonstraticns of carpetence und rescnnibility.

(4) Water Mwmaceent Central but nct xcltive Ccncern. The 1O were operating
as part oe a water F gment project and tEz the auspice of the M. Mu fanrms'
water managenent requxed linkages to agricultural L-.pzt 3nd krwwadqe, so that at
a minium uthere mt be sore coordination with the partnt of Agrarian Services
and the Departmit of Agriculture. Althcu±- this w never discussed in detail with
the ID, there was general agreement, and discussions were held p rticularly with
the Connssicrner of Agrarian Services, who plegad his s=-por and the cooperation
of his staff. So although 10 would begin with a ccrn for inproved water
managait, the farmer grop that erneged could ve into rechasing inputs,
ocrdirating their alication, getting credit, introucing now prac0_ices, etc.
as mnuh as the farmers were willing and able to do in crnjtrzticn with the WK
activities. This meant Its had to have sort tialsn with local staff of the MS and
Ariculture Departent.

Sri Lanka has a history of each departrnt or r!nistxy tryi.g to st t its
own exclusive channel to thA ftraers or rural cari,. ty- we wanted to try to
minimize such duplicaticn and competition, and at least infcually to get
ooordinaticn at the grassroots, as this shoiuld stmegthen fa--er incentive to
izproe water rmuhrvmt . It s&"ld also ocntribalte to adchiving the project's
purpose which was to incr a aqricultural oLutTut and huran well-being, not just
water distribution, whid was ins t.nental to the lArr pur o - .

(5) Learnng Process Aproadi. Just as we %xe diser.rh-.Ced with the 'blueprint"
rah to projects in gerral, we had to try to avoid this in our activity. We

wanted to proceed from hypothese-s and with qernral Le srypticr.s, but tW o abl to
reiw and modiy these as experience &zwad then iriAdaruate or w=r ; a, we
needed to add now prunises cr procedures as they prmvd necessary, not asauting that
we oould design a progrun like this in detail in .Mce. We eriFfthized in the
training of the 10s that them would be mista"ts, and that we would rct hold it
against anyone for mtking mistakes. Wat wild be faalted would be oorr.r.g u
mistakes or repeating the An attitude of critici= and 3elf-criticimn wan orphauized,
having sew how iAportant this was to the progress uhich was achieved at Cmilla in
what is rw Bangladesh. We dre very xixch on coriepts of *lcarning proess" as
articulated by David Kortui, as w ll as the principles of "prtcess docurentaticn"
a used in the Phil] .pirm NiIA exper n.t.

We also wanted to be flexible with raqat!d to the resulting organizaticn, having
no "bluprint" to introduom ungq fanners. v wanted Ics to discuss with farms"
how they would crgai2e threeives to deal with their prcblemu of water mmuaKem, t.
W would ler from this. If they wented to cwtage in sideline activities, tY"at
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w=Wd be part of the ewperiamt. As it turnd oMt, they hae dxsm morm o=isMh'
CU o~iaiua foa and &Wroed so far thw iiot hae been expected but in
any ~ewe went and neod to keep ,radtoring arA assessing what reuls.

Than was scrathing of a omtradicticn in te vay the project approached fan~ar
orgadzati c. The project per included a descipticn of a legal fruw.t which
could be introchid to estab s/h water uer Associations, and the consultant who
om u this was invited out by AID aid thA Mt: to draft an woubmt to the
xrrigation ordirarxc to this ef fct. At the ne tirme, ArI and Cornell were being
asked to rvuiavt with introducing farmer ganiaticn in Gal Oya and to determiz
what wmild uox bext. We foud the draft murztent particularly omtestible in term
of its provisicn that the MD thoum its Project En7iner wuld introduce the

4-P , . Cur "catalyst approac was the posxite of this. Even if there
bee -a ore favmrabln attitude by the ID toward fars, theme was not erAnuht

staff tive ard =Pctenm in suc miatters within the ID to cazy it out. (Mhouh
me unusually capatant and creative [euty Director h&1 already introduced a
famar or wz.aticn sc.h at Minipe with so= good results. Ther was no basis
fgr believing that the M for Aapare at that time wuld succeed in suh an endeavr).

The structure prescribed by the law wab itself rather too uniforw
though our exparience so far suggests that it may not be very far from
what far-r*rs would themselves evo.e to deal with water management
problems. In any case, the KLLD was willing to hold off enactment
of the a.endment pending scme field experience from Gal Oya. It did not
make much senso to push through a law which might not be reasonable in
terms of its implementation. That there was support for the law at the
Ministry level was itself a good sign of support for farmer organization,
and that the amendment was deferred was an indication that the Ministry
understood the value of taking a more experimental, inductive approach
to the question.

Farmer Organization Programne

Because our initial preoccupation waij with the means whereby farmer
water user associations could be tntroduced on an experimental basis
aknd then monitored and strengthened, we have thought of it as the I-0
programme. At this point we have about 125 field channel groups started
in the first phase organizing area (Uhana and ahead of Gonagolla branch
canals - over 4,000 ac: 38). They are functioning with varying degrees
of effectiveness but oi, the whole well enough to have made an impact
already. One spocific indication of changed farmer behavior is that,
according to the Ceputy Director of Irrigation, when the D-channel gates
along Uhana branch canal were closed after five days' issue the first
week of January and water continued to be issued to areas downstream, for
the first time the gates were left closed. The organizing effort in the
second phase o'gani:irg area (Weeragoda and Mandur - over 11,000 acres)
is in its initial stages but is proceeding well enougf' under very
difficult conditions.
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Organizing Strategy

The earlier idea of two stages of organizing effort has evolved
into three stages, which seem more realistic, though the same principle
of an intensive initial organizing effort followed by a thinning out of
organizers and a period of assisting organizations thereafter seems correct.
The first stage (organization) can be done in about a year (two seasons)
if the organizers have some experience; otherwise it may be more realistic
to, think in terms of a year-and-a-half (three seasons) with the period t.
regarded as including some training component. The organizing stage runs
through initial formation of some D-channel level organization, once field
channel groups are operating to share water, keep channels cleared and to
save water if possible.

The second stage (consolidation) involves work not so much with
individual farmers, which was the key to the first stage, as with
representatives individually and collectively to strengthen the field channel
and D-channel organizations. A concerted effort at formal and non-formal
training, in water management knowledge in organizational procedures, in
leadership skills, etc. is needed. Only half to one-third the number of
I-Os engaged in the initial organizing effort may be needed for this
consolidation period, with the other I-Os released to being organizing work
elsewhere. This consolidation is likely to take another year or year-and-
a-half, though we are still gaining experience about this stage, having
just begun it in Uhana and Gonagolla. We have noticed some slipping back
of some groups because we were not prepared with appropriate strategy and
training activities to follow the initial effort. We need to be assessing
critically our experience in this stage and to be experimenting as was done
in ti first stage through I-0 and farmer initiative.

A third sthge (maintenance) can only be envisioned at present. With
consolidated organizations, an I-0 presence in the area of only half to one-
third of the second stage staffing mey be needed. There needs to be continued
training of representatives since we expect and want some turnover, and r
training also for farmers (though this may be done in large part through
representatives or government staff). The I-Os working on maintaining farmer
organization strength serve like ombudsmen, trouble-shooting, monitoring,
if necessary arbitrating disputes. The groups will have responsibilities
evolving for agriculture more generally, not just irrigation, so they need
to be strong.

Institutional-Organizer Cadre

The firtt part of our experiment, whether carefully selected and trained
graduates could go into rigorous field conditions and win the confidence
of farmers enough t. initiate new aLtitudes and new cooperative behavior,
has been well confirmed. Not all I-Os have performed up to the same high
mark, but their collective performance is one which all associated with
it can be pleased with. A number of things have become clear, however.
Not all can or want to sustain the rigorous and intense effort which
organizing requires and not all have leadership qualitites which are needed to
to sustain the rigorous and intense effort which organizing requires and
not all have leadership qualities which are needed to sustain the program.
We have taken it as a goal that, having seen the constructive role which
I-Os can play, the programme should be 'institutionalized' without becoming
'bureaucratized'. If it becomes the latter, it cannot continue its success
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and might as well not exist.

It is also clear that there must be some career opportunities
for I-Os or we will not be able to keep them in the programme, and they
will drift off into more permanent positions. Particularly the most

enterprising ones are likely to leave for personal reasons that are
quite understandable. We have lost two of our most effective organizers
to teaching positions, but both say they would be glad to rejoin the
programme if they could have some security of permanency. These persons
we think could maintain the spirit of the programme and help others to
do so without becoming complacent. So we need to find a way to have
some possibility of permanency for at least some I-Os, those who can
provide leadership in various ways. This becomes an urgent need not
only because we are losing good persons but also because the demand
for I-Os is rapidly expanding, with prospective needs for I-Os in projects
for rehabilitation of large tanks with USAID and World Bank support, and
possibly for work with the Department of Agrarian Services on small tanks

and with the Mahaweli Authority on a pilot basis.

Our proposed solution is to create a 'core cadre' of I-Os with

permanency and some career prospects, which would trainand supervise

a 'contract cadre' of persons coming into the programme on, say, a two-

year basis. Those who were most effective as organizers and most -'..

committed to the programme's purposes would be recruited into the core

cadre. Others who wished to continue in the work could be given extended

contracts if their work was good enough. Others would leave to take

other jobs, presumably becoming more desireable employees because of the

training and experience they had gained in the programme. Our experience

thus far suggests that I-Os gain skills and confidence which benefit them

in other positions. So I-Os who do not gain permanency should be better

off than when they entered the programme. Some may be able and willing

to continue in straight field organizing capacity for some time and be

quite good at this but not have the leadership capacity to direct the

programme in various ways as discussed below. The programme would benefit

from keeping them on contract, giving them some incentive increment in

recognition of their experience. It is expected that the majority of field

organizing would be done by a through-flow of contract organizers under

the supervision of the permanent staff who recruit, train, supervise and

monitor in keeping with the obiectives of the programme.

ARTI Role

Considering the six month lead time in setting up the programme

and the training before the first batch of I-Os was recruited and trained,

the ARTI involvement has now gone on for 2h years. There are many

opportunities for the Water Management Group of AR2I to extend its effort

to introduce and evaluate farmer organization for water management. The

Village Irrigation Rehabilitation Project funded by the World Bank and
implemented by the ID and Agrarian Services will probably provide an
opportunity to study water management and rehabilitation in small tank

schemes, with the possibility of introducing I-Os or some role or at least

1-0 kinds of training for minor irrigation. The proposed major irrigation

rehabilitation projects to be supported by the World Bank and USAID

are likely to include farmer organization components with I-0

responsibility. A new possibility has recently arisen for an I-0

experiment with a somewhat different approach in B Block of the Mahaweli

Programme. At the same time, the Water Management Group has not been

able to begin analysing in any detail the extensive and rich data generated

-.1 1'
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in Gal Oya since 1979 through baseline studies and farmer record-
keeping.

Over the past three years since the data gathering began, well in

advance of the farmer organization effort, the water Management Group
has become much more knowledgeable and has gained a leadership role on

problems of water management in Sri Lanka. It is still constrained
by having too few professional staff for the amount of activity which is

open to and expected of them if the country's needs are to be met in this

area, It is very important that the Irrigation Department or Ministry of

Lands and Land Development as the parent ministry for this area take
initiative to regularize the 1-0 cadre as is currently under discussion
and then that steps be taken to establish at least the forerunner of an

Institutional Development Division, which ARTI can relate to and support

but which will take over most of the administrative and training duties.
Only then can ARTI roncentrate on the research and monitoring work which
is its comparative advantage. Such re-focus of effort should make its

contribution to training more substantive than it can be now with so many

administrative tasks to manage day-in day-out, which ARTI is not equipped
to handle.

All associated with the 1-0 programme can take satisfaction in its
progress so far. The expectations held out for the I-Os have been proved

justified. Every outside team that has visited Gal Oya so far seems to

have met I-Os on their duties in the field and found both officials and

farmers expressing appreciation for the changes that have been introduced.

Perhaps most important, the expectations on which the 1-0 programme was

based, that farmers would respond positively and constructively if

approached in a respectful, reasonable manner, have been just as

impressively justified. Without wanting to exaggerate the progress

toward institutionalizing farmer organization in Gal Oya, one can say that

farmers have shown motivation and skills that warrant continuing
encouragement and support in a widespread effort to improve water
management with their active particpation.
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From 4The Director

Tot -The M'i.ian'i nHeMibeirs -of the Board of Governors..

PROPOSAL TO ESTABLISH.A WATER'M1NAGEMNT RESEARCH C111M

AT AR'I

nopucrimi

Currently, Sri Lanka is invidtin4 enormous _, untV of capital
and resources in both large and small 'irrigation projects..
with'an aim toward increasuihg.food production. Good water
mnaqement by both farmers and government, agencies is essential
for the effective and efficient operation of- thesi irrgatio.
systms. Good water management- improves- the' produdtivit -, azd."

.rates of return on inivestmentw-,in.. -irrigation.- There is a
.growing need for interdiscilinary research into water man&-,

gement theory and practice to support the organization "an
traininq. of officers and f x=ers for, efficient and effective
water manacement.

Because of the neglect of water managume'nt studies both in
Sri Lanka and elsewhere, present capabilities are limited.
The Agraria Research and Training Inititute has been dbepiy
iLnvolve in the Irrigation Rehabilitation and Water, Management.
Project at Gal eya since 1979 (see..the. accompenying "a 'r •
"Lessons from Gal Oya"). The Irrigation and Watqr anagment
Group (IWMG) has been responsible for research In this aea
since the foration of ProfessionalI Groups.. Because of the
fund of experience and special knowledge gained.krm,Ga,,Oya,
the 11G has boqun to, receive numerous requosts from
government "and other agencies for its help in solving water
management problocs. However, t e manpower and other resources
available to the IWMG are limited. Of the five Research and
Training Officers in the 1144G, three are comitted frll time
(along with three Cornell consultants) to the Gal Oyu Project
which is an action roe e- wrram4 with a very large
institution.building component., The fourth 'is working on the
World Bank funded Tank Irrigation Modernization Project as
part of hii doctoral studies, and the fifth has recently taken
on to smaller projects in Hiahaieli aystanwl for the, ahawoli.
Economic Agency and has agreed with the Department of .Agrarian
Skrvices to coordinate a study under the World lank funded
Villaqe Irrigation Rehabilitation Project. Because of the
shoctaqe of manpower, the IWM had to turn down requests from
the Asian Develo .ent Bank and the xahaweli Economic Agency

ontd.......... 2/
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to participate in some other project& an well. Recently,
a'representativa of the'World Bank has requested the IWHG
to participate in the Major Irrigation Rehabilitation Proiect"
,which is to begin soon and has indicated that he will
recomend that the IWMG be asked to participate in a followup
to the Tank Irrigation odernization Pr oject. The five members
of'-the IWG cannot handle all of these responsibilities in
addition to e current ones.

Moreover, the INNG currontly includes two socio logiets and
three economists. ,ater managemet "research, however,
requires detailed knowledge of the engineering characteris-
tics of irrigation 3ystams and of ciop water requirements.
For the IWIG's current activities, engineering and agxonomic
information is provided by a resident Cornell Universitr "
consultant in engineering and by advice from Cornell faculty
members. Water management research at ARTI requires a. mo.ce
perumunt source of expertise in enginvering and agronomy
since Cornell's services Ind in 1985 .when the Gal* Oya Project
ends. •..

As a Professio~al Group the IWMG can ot be given special
.treatment by the ARTI administration'y increasing the number
ofR'& T.O. allocated or by allowing ireater flexibility-in
its operations. All Groups have to be treated equally for
smooth functioning of the Institute. Hence, the professional'
staff 'have to be paid the same salaries whatever their
disciplines may be and thuy cannot be given ,riority when it
comes to post-graduate. training. So long an the MV.IG re mins
a Group within .the organizational structure of the ARTI
there is no possibility of overcoming these.constraints.

['H WTER MNAGEMET RESEARCH CEUNME

ro satisfythe growing' damand for water management research
knd to provide the dulti disciplinary research capabilitiet.
needed and to overcome the constraints mentioned ab' e it 'i.
proposed that a Water management Research Centre be established
at ARTI.

rhe Water Management Research Contra will undortako a wide
variety 6o activities, includingi

(a) basic and action research into water management
organization and practices, with an initial focus on-
farmer-systam interactior,

(b) training of field personnel charged.with organizing,
- farmers fcr wAter managoent,



(a),;:..ai nin of other officers in the-sociology of water-.
i.*management and the promotion of good water management
..practices by fariers,

(4) .,.diueemination of water-management research reults and.'
-,,other inforr~t!in on watur managecent through a,

newsletter and' uther publications,

Ce .sponsoring and organization of, seminars and workshops
on water management.

In addition to. rosearch, tho Centre will attempt to 'keep'
track.of. all wator managemant research'ond' xprimentation
in.Sri Lanka and will make the results availabla both.here
,and abroad. . . ..

-The proposed Centra will be headad by a Deputy Director of
.the Institute and will. take over the' present personnel and
Lr0oects of the Irrigation and Watar Manngement Group.-
Additional Resaarch .nd Training Officers will.0e recruited
as a funding becomes available. -The additional officers
will include persons with training in irrigaton ongineoring
and agronomy.

fA Consultative Committee will be-established to facilitate
-interaction between the Centre and ploject implementing '"
agencies. The Consultative Comcitt~e will consist of nominees
from the agoncias including the Ministry of ..Lands and Land
..Development, Irrigation Derart ennt, Ministry of-Mahaweli
Deyelopment, Kahawali Authority, Department. o .Agrarian
Services, AZ Lend Conmissioner Deprtent.

The Centre will require office space in addt4on.to the space
currntly occupied by the IWM. The most loqi~al space is
the'wing that incluten the Recreation Room. If thts space
'is assigned, some rsr/v ationu and improvements will be
necessary. Because of the increasod workload and the-
proposed publication programe, ndditionnl offIce equipmnt
and support staff will ba required.

"UPPONT FOR TIE CEITRIE

,Funding for building renovations, office equipment, publicationx
We-kshop and samiinrs, nnd research iill bo made availabko
from USAID as part of the extens ion of the Water Management,

*Pxject., The proposed Amounts ae

(a), .Building renovations S 20,000
.b) .Office equiment S 30,000

Cont..,... ..... 4/
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) (€) .Publlc0tiona, seminars and
,workshops . 30000

C(d)*'. Support for special water '
managqemnt studies $. 25;000

The Ford'.Foundation has also indicated interest .n supportnq,
). _the Water naqnwmant Research Centi-w but no I 'concroti
proposals' have been made. As stated in an'Aido'kemoh of
28th.I4arch 1983, tho World Bank also supporU ths etablish-.
sient of' the Vater Management Centre at ARTI.



AR.FOrt of.the Work of the

ATI '-rrioation and Mter Management Goup

list M' , 1983

since 1974 tkhe Irrigation 'and Oter Manaemnt Group, (IWIG) at AI?
has taken an active part in the-Government of Sri, Lanka/U! Water
Management Project on the Lert'Bank of the GaV Oya irrigat - syttan.
The W has had two responsibilities in the Project: monitoring the

effects of system rehabilitation and organizing farmers. for water
manaqgement.

..Monitorng the Effects of Rehabilitation-.

,The monitoring effort has included a. basline survey of 762 farm
,households conducted in March '1980 and wi1l 'nclude future surveys
to assess the soclo-oconcmic impacts of the project. -he effort
'also includes a programe of continuous rocordkeepinq for all seasons
since Maha 1979/e0. In the recoraeeping program , 15 'invstigators

are stationed full time Lzi Gal Oya. These investigators take 110
,daily"measurments of channel watir levels, make over 900 daily
observations of water canditLions in sample fields, keep detailed
records of farming operations for some 460 farmers, and take crop
cuts on the more than 900 sample fields.,

Thbeumcxiztnq programs has resulted in a very lar'e body of data.
describing the performance of the Gal Oya Loft bank y"tm, -the',
farmfnq practices of (4l Oya farmrs,and the social and economic
conditions of. the Gal Oya population. Muich of the data remains to
be analyzed. Also, because rehabilitation has not yet proceeded
.very far, few effects have yet been'discerned.. ,To date, pUIlysiS

of the data have served to describe the pra rehabilittiqtk situation
in Gal Oya." The. following list includes the most important findings
figures backing up th ese Itatements as well as additional findings
are available in tho sources listed at the end of this paper.

. Th distribution of water and benefits variesgreatly over. the
Left lank.

.(al The variation in the ad qua.cy and reliability of water
)supply is greater am" distributory channels than among
field ohannels on the same distributory'or along field
channels.

(b)- Lower portions (the tail endi of the system 4&. only have
no'water during Yale but also receive little watar during
NahaI'most of the tail is etfectivily a ra nfed area.

1;): The ldistribution of water and uw-liability of delivery
are due' to the general deterioration ot the system, the
lack of'oontrol structures, w ,to rrequlac Lsuese of
Water. ftta the major control points.
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'Cd)-; The total'area served by the Left bank system in farmin
excess of. the 1planned. 42 ,000 acres, and my be as'much. a
70,j0 acres. The additions include encroachents,'un-

.authorized turnouts to private lands,*iM drainage' water
farsing, The total storage of Snanayaka Samudra is not
'sufficiant to irrigate the currant ciand area of the Gal-
Oya system.

2. The tail end portions of tho systa - the rainfed arean - are
inhabit4i by Tamil speaking farmers while the head. at.rau of the
systum are inhabite2 by SinhalA speakers. This ethnic difference
complicates social and cultural analyses.

Several productive nnd aconowic faceors aro correlated with
differences in wacer availability.

(a) Yields decreaase with distanco from the UhAna gate, total
rctarns to farming also decrease.

(b) Fildinq siz es are larger in the tail portion than in the
sad portion but &re small overall and are growing smal'1

;* .# 4

(c) .itagqgrinq of cultivation durinij Maha is less in the tail
portions because rainfed atjriculture has more stringent'
time requirements. Kany head end fax-mors .stagger culti-.
vaion so as to make more use of f.aily labour. 'Thus hiied
labour is mora prevalent in the tail and family labour in
the head aroas.

A(d) eingrates are much higher at the tall bccause many

farmars practice dry sowing.

4. No:cooperative and inefficient vater managemunt by fa --mers is
partly a rasponse to the inadequacies and unraliability of the.
sysxta.

(a) " t statements show responsible attitudes "towrd water.
* conservation and system maintenanca but their actions have%
included overuse of water by head end farmerse the breaking
or unauthorized changing of structures, and the unauthorized
takin of water from channels. "

(b) Very few farmers have no water problems.' ramers Identify
the biggest problem a *bad system maintenance*.

(c) • ae end farmers overuse water as a hedge against unreliabl.
-- -deliveriesi that is, they store water in their fields in

case.-an expected delivery does not occur.

(0) .Hos conflicts between farmerr are over water..

(6). "Comication between the Irrigation Department an4 farmers
. has been inadequate and Cultivation Meetings Mae' peceived,

uselges. In large part this has beer because the witex
isxue schedules announced at Cultivation Meetings have
often been changed without informing the tfaiers.

i~e~ypfthsefarmer attitudes.and actions have begun. t"o change
wvth-the.rehabilitation of the system, the organization of farmers,

d.vith chanaes in the attitudes of Irrigation.Department officers,



oaliinqe Farmers for Water Management.

i~e f ~u~~r-organization, programebgn.i ac: 9. i:,te

training'and deployment. in .hna. and (onaolla of 39. pvstitIonal,
LOrganizers- (ICC).. These 100 .are .trained'-to live w;ith -farmers 'anid:
convince hem by, discuss ion and example to'

0 , . . /: ' •. . . . . -_. .- . . . .. . . . .. . . . .. -a)'.iake use of more efficient and equitable veater,,managemfl"t

b)::" form Sa l farmer organizations for, water management an."

: represent thei . interests to othor ferand' , to" the
".:"4,,I Irrigation Department.

.,second group of 10 was fielded in Septbe r962''i..anoths area.'

A third-group was fielded in .March 1983..,. More'.100 willbe fielded

in Aaujuat 1983 and January 1984 to bring the total to 120 to cover
the whole Left Bank. Also, within the next.year mst'of the'first

group'of 1OO will be pulled out of Uhana.' All ot'these 100 are.

recruited,, trained and supervised by 'hc IW14.

The Ioo have acco~pliihed several goals.,- in Ubana - 'nGoagoUia'Iare'as 125 farmor organizations have."en formed.. These organizations

have institutd regular shramadana work for the'cleaning and repairing
of field channels. Durihg the last two Yala.season3;,.'most"groupse,
instituted and. kept up water..sharing and rotations for mora equitable

water distribution. Disputes among farmers over'.weter have greatly

decreased and relations with the Irrigation pat=mant officers hava

imprpvd.' Damage to structures has also apparently decreased. In'
part, thesel changes have occurod because of a change inattitude
toward farmers by the Irrigation Department officerss many now
view farmer concerns as legitimate, particularly when channeled

through the farmer representative 'seltctod by each orlanization,

Farmer.organixatcions have also participated in the'rehabilitaton
work. 1Most havc been consulted by the enginears when planning the

'rehabdijtation of fiold channels. and 'som' farmeresuqgestions have'.*

,ben Incorporated in the designs. Each organization has agreed '" ,

with the Irrigation Departznt to undertake tha.earthwork needed.'.,

on its field channel while tho D is responsibte for.the' structures.

In Uhana, ,where much of the rehabilit 'ion has been completed, many

,of-the groups have finished their earthwork butsome "'hers have.

',not fully, oapletod their work.

shis programse has deconstrated that trained ICo can'qemerate farmer

,organizations that can effectively control water. Tha exact methods

'used by.the 100 have been devaloped by trial and ,error and have been

,partially document.d for analysis and publication. ,It remains to be

.seen'whether the farmer organizations will still ftincttion effectively

,once the 100 have been withdrawn . And important operational and,

'maintenance responsibilities have been given to the organizations.

,sme anwer.l-to this question will ,emerge in the coming year..
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Sumary AID Budget

Loan

Original Rvised Current Revision
71L 13

Comodicies 4170 3870 4041

Training 700 700 1007

Rehabilitation - 2000 4300

Construction - 220

Other Costs 230 335

Contingencies 1700 230 897

Total 6800 6800 10800

Grant

Original Revised Revised
PIL 13 1P Supplemeut

Technical Assistance 2450 2630 4908

Other Costs 280 180 -

Contingency 270 190 192

Total 3000 3000 5100
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TABUI

MUALD BUDGET

(AID 7sanced. $ 000)

A, Technical As -iatancO

1. PIC Contract

Project Mgr. 66 PE
Design Engr. 36 p.
Construction Engr. 39 pa
Equip. Specialist 45 pa
Trug. Advisor 37 pa
Water Manageunt 17 pa
Trug. Specialist 12 pa
Institutional Advisor 18 ps
Planning/Resesrch 23 pa
0 &N Advisor 15 ip
PlanltJn Engr. 12 pa
Misc. ST. 43 p

Total 363 pa $ 3777

2. Cornell - Farmer Orgsaniation/Res5erch
Vatar Managemnt Advisors (2) 30 pa
Socio-Economic Advisor 10 Va

Total 40 pa $ 519

1/ Of total, supplemsut will fund 113 pa at $12,000/pa. Cost of

initial 250 pa (Including 24 pa subcontract) was $2,421,000. Prement

contract funded through 6/30/83.

1J Present contract funded through 6/30/84.

Additional T funds (10 ps) are calculated at $12,000/ps.
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3. ZrrisatioU Sector Pr ProJect

Water Muageisnt Specialist/Coordinator 24 p.
Misc. TDM'a 9 to

($12,000/pu) 
33 p. $396

4. vwaluation 1/ 61

5. Miscellaneous ;/ 155

6. Contingencies/Ifltion 31/

Total $5100

1/ Includes $25,000 spent on 1982 evaluation plus $36,000

($2,000/p. x 3 ps) for 1985 evaluation.

1/ AM special studies already completed or undervay.

Iv Calculated at 102 of additional T.A. ount added by P

suppleent. "aege funds will. be expended during the period 196345.
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11. LOAN

A. Coioditiss

Original Equipment 
3,327

Gal Oya Operations & Maintenance Equip. 90

Training Equipment for GITI 160

(audio.-visual equip., lab equip., workshop equip.,

etc.)
ater Balance Equipment (Gal Oya) 32

Construction Equipment Spare Parts (Gal Oya) 300

Office Equilpufnt -Water Management Research Center 30

Office Equipment - Water Management Cell 30

Vehicles (4 light veight) - Water Management Cell 60

Field Equipment - 1.0 Program 
12

Total Comodities 4,041

3. Rehabilitation/Construction

Gal Oya Rehabilitation (VAR) 
4,200

4masureinnt Structures - Gal Oya 100

Water Management Center - ARTI 20

GITI Construction 
200

Total Rehab/Construction 4,520

j/ Equipment already procutred or in the process of being procured -

includes primarily heavy earthbaoing equipment and vehicles.

This procurement funded under existing project.

qqf
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C. "Traianm

1. Caleted/On-gong:
6 tra es 41/78

Sub total 478

2. ?larmed

a. Long Term

1 Ph.D. (ARTI Sociologist) 30 pa x $2,500 75
1 L.A. (AITI Research & Trng. Officer)
24 pm x $2,500 60

1 Non Degree (ARTI Research & Trng. Officer)
1 x 12 pm x $1,500/pm 18

I M.A. (G.I.T.I. Trainer) 24 ps $2,500 60
2 Non Degree (I.D. Staff) in Opdrations &
Maintenance 24 pm x $2,500 60

Sub total 273

b. Short Term

30 Third Country - various disciplines
30 x 1.5 pm x 1,500/p 68

15 Specialized U.S. Courses
15 x 1.5 pa x 5,000 113

Sub total 181

c. In-Country

ARTI 1.0. Trng. Cost (per die,, travel,
mu. expenses, etc.). 75

Sub total 75

Total Trainin .1,007

1_/ Includes 3 L.T. participants in economics, engineering and
agriculture related to Water Managment and 62 S.T. trainees in
various Water Management short courses and study tours.

/ All L.T. training in U.S. except non degree training (12 pm) of
AMT Research and Training Officer in third country.



D. Other Costs

Gal Oya Agricultural Kztension/Demonstration Pltoe 100

Water Management Cell FleaibiLity Study 150

Project Preparatory Team Support Costs 30

Special Studies (1.0. Ptogre) 25

Water Management Center Support Costs R

Total Other Costs 335

3. Contingency/Inflstio n /

Total Contingency/Inflation 897

TOTAL 10,800

~/Calculated at approximately 15Z of the uneipended balance
of the loan (including additional loan funds to be provided by

ths P Supplement)
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ANNIU G

PROCURD(ENT PLAN

Most of the orocuremnt undertaken to date was 
done by the Irrigation

Department (ID). In addition, two procurement actions (primarily

GITI training equipment and farm tractors) were handed over to a

U.S. procurement agent. Additional procurement included in the PP

Supplement will be accomplished in a variety 
of ways.

Vehicles (4 light weight, 4-wheal drive, right 
hand drive AMC jeeps)

will be procured directly from the U.S. by the 
ID under small value

procurement rules. AMC jeeps will be purchased because AMC is

currently the only U.S. manufacturer of such right hand drive

vehicles. Different AMC dealers will be given an opportunity 
to

bid on this procurement which will be advertised 
in the AID Export

Opportunities Bulletin.

The majority of office equipment will be 
purchased "off the shelf"

in Sri Lanka according to AID's off-shelf procurement 
rules.

Similarly field equipment in support of the 
ID program will be

procured "off the shelf". Finally, off-shelf procurement will

also be used to obtain spare parts for existing machines and

equipment, whenever local dealers/representatives 
exist and have

the necessary spare parts in stock. Spare parts which are not

available locall-y will be obtained from the 
U.S. by the ID under

small value procurement rules.

A mini-computer will also be procured "off the shelf" from a local

dealer subject to AID/W approval. The amount of this procurement is

estimated at $3000. Competitive bids will be obtained from local

suppliers.

Other remaining procurement is expected 
to be from the U.S.

through the contractor or directly by tie ID under amall value

procurement rules. Such equipment wil. include training equipment,

operations and maintenance equipment (e.g. 
back hoes), and water

balance equipment.



TABLEX I

PT LIST"($000)

Gal Oya OM Equipment (Back hoes etc.) 90

Training Equipment for GITI 2/ 160
Water Balance Equipment 32

Construction Equipment Spare Parts 300
Office Equipment - Water Management Center 30
Office Equipment - Water Management Coll 30

Vehicles (4 light weight 4WD RR Drive jeeps) 60
Field Equipment - 10 program 12

Total 714

j/ Commodities funded under the P Supplement.

_/ (a) workshop equipment for carpentry and metal working,
Cb) lab equipment for soil testing, hydraulics and mateorology,
(c) office equipment: typewriter, duplicating machinte, etc.

(d) audio-visd, equipment.


