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EXECUTIVE SUMMARY ]

This report presents the results of the f1na1 evaluation of thé 
Water Management Project in Sri Lanka - a six and a half ' year

project with a tota! projected cost of $19.1 milljon and a v.s.

grant and loan contribution of $12.2 million. The evaluation was

Larr1ed out in Nov.- Dec. 1965 by a 6 -person contract team.

The project’s purpcse was to deveTop an instituticnal capab1.xty,=f'

whicn can be repiicated, to manage large irrigation. schemes in
Sri Lanka more eff1c1ent1y and effectively with active farmer
assistance. This purpose has been .substantially achieved.

The Concegj

The purpose was to be achieved by rehabilitating the Left Bank

of the Gal Oya Irrigation System, which was completed 1n 1955

with the capacity to irrigate 42,000 acres. Since that time the_ﬂl. '

‘system has experijenced a raduction in the area which could  be

irrigated as poorly designed and maintained canals and structures

deteriorated and silted up. It has been estimated that by 1980

the system was only able to irrigate approximately 30,000 acres.

Major ALD inputs were equipment and other ccmmodities,‘js4{0

mii]ion;-direct rehebilitation costs  $4.5 milltiong technica1.'“

assistance, $5.1 million; and training $1 miliion. The Sri Lankan.

Government's contr1but1on of $6.9 million was in cash, primariiy
for rehabilitation work. S

The Project’'s Oﬁtcome

The-eva?uatfon team c¢~ncluded that :

G Mistakes have been made and there are lessons to be learned.

from the project, but by any reasonable standard, the Project
2s a whole has definitely been a success.

- A badly deteriorated major irrication scheme has been
rehaciliitated, 1in a cost etfective manner and it is
operational. ' - . :

« Three . hundred and seventy farmer organjizations have been

formed and are functioning, despite a fragmented social-
structure. They have made an important contribution to

both the construction .and the operation of the system.

- Changes 1in_ agronomic practices, increased yields and
{ncreased cropping intersity - all due at least partly to

{mproved water <delivery and reliability - have cambined

with an increase of 11,000 irrigated acres to oproduce an
Internal Rate of Return of 47.4 percent. ‘




o 8ne ¢F <nc most significant outcomes of this project were the
changes in attitude, communication ‘and behaviour among
farmers and oovernment personnel that has occured. inis is

35 a very important project achievement. [he factors,
each of which contributed to it were: ~

- the’ improved reliability of water de;tveri as a resu?t af3
rehabilitation; .

- an Institutior2l 0rgan1zer progrdm and "the farmer organx-fg o
zat1ons it created; ~

- the leadership of the Prcject Director, and

- fhe'ffaining progfam.

‘¢ Ethnic d1sturbances have adversely affected the @rogect,

‘0. The Proaect s strategy. as it evolved, was approprsate, but;f_“id'

- Toc much equxpment was hought too scon. It has beenf}f7
,underutt?fzed and poorly maxntaxnea ' L

- At first there was an overemphasis on detaz?ed p?anning[{,”
and master plan opreparation. [t was replaced by a
,*pragmatic-approach to design and  construction which ras -
worked well, and has been a key element in tis ‘physical
rehabilitaticn effert - And. construct1on qualaty is g*od ]}

‘~-"The Progect 1nc1uded too much research and test1ng,  R
. both 1ts farmer orgarization ané’water management aspects. ff<wa1*

Both-the- original and final strategz paid :nadnquatel,g‘
attention to maintenance - physical maintenance and. they ‘
maintenance of farmer organizatxcns. . R

'@  AID'§ Fixed Amount Rexmburserent Hethcd _has. ;WUrked we?T, s
i ~but it would have provided a greater incentive_ 1if reimburse- o
ments had gone to a revolving fund in the Irrigation Gepartfﬂ'
ment, rather than to the General Treasury. R

o A comguter mcdei is being used for operatien of the ccmpTetedgvj,v i
~ part of the system. Aburdant water and efficient systems
operation helped produce cropping intensities in the 1985 dry

Yala (summer) season of 97 percent in the upper part of tu€ 

- system and 57 percen* in the lower part.

o The plan for fiel< channel rehabilitation was based on free :
' farmer labor an2 this has not been forthcoming. 1he Govern- .
ment must find an alternative way to complete this work if-

the system is to achleve full efficiency. .

o - The tra1n1nq program was important and well executed.

o No sgecial effort was made to involve women, and it would nct
have been Justified. Haowever, approximately 25 percent of
the Institutianal Organizers have been women and they have

 been as effetxive as the male [0s.

Best Available Copy
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INTRODUCTION

This evaluation of the Sri Lanka Water Management Project
{(Project No. 383-0057) was conducted by the International

Institute for Science and Technology, Inc. (ISTI) under contract

No. PDC-0000-1-00-3083-00, Work Order No. 40. It was carried out
in Sri Lanka during the period November 3 to December 13,
1885 by a six person team. The team members were:

Mr. William R. Thomas 3d, Team Leader and Training Analyst
Dr. Gladys A. Nott, Social Scientist _
Dr. C. R, Panabokke, Agricultural Specialist

Or. G.Y.V. Rao, Irrigation Engineer

Mr. K. Satgunasingam, Irrigation Engineer

Mr, John W. Smith, Economist

All of the team members are regular or temporary employees _of'
ISTI, except for Dr. Panebokke, who was on deputation from the
International Irrigation Management Institute. Mr, Piyasena

Gaznewatte also served as a consultant to the team in the farmer
organization aspects of the project. S

The team's evaluation methodology inciuded a review of available
documents and interviews with Mission and Government Cfficials in
€olombo, a week long field visit to Ampara where on-site records
‘were reviewed and interviews were held with Irrigation Department
personnel at all levels from the Deputy Director, Ampara to
maintenance workers; Institutional GOrganizers; the project's

engineering consultants " {PRC Engineering Consultants, Intl.);

other government officials; and individual. farmers. Special

analyses of available data were also prepared for this_eva!uatiﬁn_;
by the Agrarian Research and Training Institute (ARTI} with

assistance from Cornell staff members.

We have received full cooperation and support from the Mission =
and the Government in the conduct of this evaluation. However, =

there are three limiting factors which the reader should bear in
mind :

- the first is the fact that an enormous amount of'_written'

material has been produced on the Gal Oya project. The
;inventory of AID bulk files lists "325 separate documents
or files; and a Gal OQOya bDibliography oprepared by ARTI
lists 159 separate studies and reports. We could barely
scratch this mountain of material and there are
undoubtedly studies and reports that would have enhanced
our evaluation if we had had the time to review ‘them. (A
profitable activity for the successor Irrigation Systems
Management Project might be the preperation of an
annotated bibliography of the Gal CQya materizls).

\F\:



the second factor s the fact that a number of key
personnel with long associations with the project were not
available at the time of the evaluation, mostly because
they were abroad for training. Our evaiuation would have
benefitted if we had been able to draw on the experience
‘and knowledge of these key people - especially Mr. S,
Senthinathan, who was the on site Project Manager for
three years and who clearly was a driving force in the
outcome of the Gal QOya project.

the third factor is the current inaccessibility of the
system below Navakiri tank, due to the security situation,

This has had a major effect on the actual outcome of the

project and has severely limited our ability to judge the
project’'s impact on the critical tail end of the system.

-

I
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions

1. QOverall Assessment of the Project

Mistakes have been made in the design and execution of the Water

Management Project and there are lessons to be learned from it. .

But, by any reasonable standard, the project as a whole has

gefinitely been a success.

- A badly deteriorated major irrigation scheme has been

rehabilitated in a cost effective manner, and it 1is
gperational.

- Farmer organizations have been formed and are functioning

despite a fragmented social structure.

- <Changes in agronomic practices, 7increased yields: and
increased cropping intensity, all due at least opartly  to -

improved water de]1very and reliability, have combined
with an increase in irrigated acres to prcduce an Internal
Rate of Return of 47.4 percent. :

2. The Project Strategy and Components

The project's strategy, as it has evolved, is appropriate for the

project's -goals and purpose. But this end of project strategy

differs significantly from the strateqy set forth in the criginal

-project paper., The most important way in which the final strategy

differs, or should have differed, from the original one are:

- An overemphasis 1in the originaf strategy on heavy eguip=-

ment. The equipment was provided, but utilization hes been

very low and maintenance is a continuing problem.

- An overemphasis originally on detailed planning and the

preparation oT master plans. The master plans have prowed
to have 1little practical value, and the basic conclusion
of the mid term evaluation was that it was time to stop
planning and get aon with the work. The adoption of the
pragmatic approach to design and construction in the PP
amendment has been a key element in the physical rehabili-
tation effort,

- An overemphasis in the original design on research and

testing both 1n the farmer organization and water manage-
ment aspects of the project. In a five year project there
is a 1imit to the amount of research that should be done,
particularly when it is intended to determine how elements
of the project are to be carried cut.

2



- The absence in the original PP of a specific plan and

specific funding for rehabilitation of distributary ang

field channels. Distributory channels and structures 1in -

field channels were provided for under the Fixed Amount
Reimbursement section in the PP amendment. Wha will do the
field channel earthwork remains unresoived.

Both the original and the final strategy have paid inadequate

attention to maintenance - physical maintenance and the main-
tenance of farmer organizations, This is not critical now, but
it will become so, and the successor ISM project quite properly
addresses these needs,

The Overall ﬁesu]t

The project has substantially achieved its purpose of "develcping
an instituticnal capavbility, which can be replicated, to manage
large irrigation schemes 1in Sri Lanka more efficientiy and
effectively with active farmer assistance". We say substantially,
because the capability and methodology that have been created at
Gal Oya cannot be replicated as is. They can be, and should be

extended to other dirrigation schemes, . but this wiil require

adaptation to different physical and social envirgnments.

One of the most important outcomes of this project is the change

in attitude, communication and Behavior among farmers and govern-
ment personnel that have occurred at Ga! Uya. All the available
evidence points to a major change in this regard. Violence over

water disputes (including murder) 1is gone; oral and written

complaints to MPs and the Government Agent about water have been
reduced to a minimum; and our interviews disclose ample examples
of 1improved attitudes and increased dialcgue and their positive

effect on the project ocutcome. This is a very important project:

achievement. It should not be underestimated. But we also’ wantc

to stress the fact that it is* the resuit of a cembination of tne
project compenents, and not any one of them., The factors which

each contributed to this project outcome were:

- the improved reljability of water delivery as a result of
rehabilitation;

- the Institutional Organizer program and the farmer organl-

zations 1t created; .

= the leadership of the Project Director, who activeTy
promoted communication by directicon and by example; and

- the training program.

2. Ethnic Disturbances

Ethnic disturbances have adversely affected tne project. They
have retarded rehabilitation of the tail end of the system and
prevented the formation of Tamil Tarmer organizations.



3. The Physical System

Overall Performance of the System

Better hydrau11c performance has been achieved. Water is reaching
areas previously unreachable and the system is conveying water
more efficiently.

As a result of rehabilitation the main canal can supply water to
irrigate 60,021 acres. Lt will now service all the area currently
under the Letft Bank main canal, namely 53,006 acres and will
provide supplemental water through the Navakiri dam for the
Paddirappu river area - which covers 7,015 acres. The Paddiruppu

system was not in the project and remains to be rehabilitated.

In the main left bani «canal system only 80 percent of the
distributary channeis and none of the field channels are complete
below Navakiri. Above Navakiri 35 percent of the field <channel’
structures and 25 percent of the field channel earthworks are
complete. Thus the system is fully rehabilitated and <capable of"
functioning up to full design capacity in only 15 percent of  the
total area. The Irrigation Uepartment must compiete this work 1If
the full benefits of rehabilitation are to be achieved. ' However,
it must be emphasized that the system is functioning effectively -
now. This is demonstrated by the fact that double cCropping in the.
1985 Yala season was 97 parcent above Navakiri and 57 percent
below it.

The PP assumed that field channel earthwork wculd be done free by
farmers. This was an unrealistic expectation and an aiternative
must be found. Three possibilities are :

- Contract with farmers for complete field channel
rehabilitation

- QContract with farmers for the earthwork only
- Have the Irrigation Department do the whole job

The last alternative is the least desirable and the first two

will require the Department to provide technical assistance to
farmers. :

Rehabilitation of the physical infrastructure at Gal (Oya, cost
Rs 2.990/acre of currently servicable 1land (53,006 acres were
considered for this purpose). Given the special conditions in Gal
Oya, this compares favorably with experience on other similar.
projects in the country.

Technical Performance

The project began with a virtually non-existent data base, The
first phase of the rehabilitation project attempted to correct
this lacuna. But the time and effort needed tc prepare this data
base was under- estimated and the resultant master plan, while
filling the gaps in data to some extent, did not play its
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intended role as the point of departure for the rehabilitation,
As a result, a pragmatic approach stressing safety and functional
performance, was adopted. This approach appears to have worked
well and should be applied to future projects.

Most structures were rebuilt and measuring devices were intro-
duced at all off-takes, 1[he overali quality of construction work
appears satisfactory.

A computer model is being used for operation of the completed
part of the system. WIith proper calitration this can be adpated
for operation of the full system when it is complete.

According to the project design c¢riteria, farm outlets should
have been only from a field channel, except 1in rare cases.
However, exceptions have become more the rule and direct outlets
are prevalent. They make the system functionally difficuit to

operate to maintain. ’ ' '

Maintenance is practically non-existent, even in canals that were
renabilitated over two years ago. I[f this state of affairs
continues, the system will be ready for another massive rehabili-
tation very soon,., It is imperative that.the Government establish
@ maintenance policy, Tay down procedures for reguiar as well . as
preventive maintenance and provide adequate maintenance funding.

The equipment procured for the project was underutilized and some
was never used. Equipment needs were overestimated and the
equipment was ordered too soon. The availability of private
sector contractors with necessary equipment now should obviate
the need for a large equipment procurement compcnent in future
projects. : _

Fffed Amount Reimbursements

The Fixed Amount Reimbursement {FAR) system seems to have worked
well in the main system, bDut has been less successful on the
fieid channels where ftree labor of .the farmers was expected.

The method of returning FAR amounts to the General Treasury
rather to a special project account as was propcsed in Project
Impiementation Letter 13, subjected the oproject to budget
constraints. This has led to a situation where substantial parts
of the project are incomplete, even though AID rehabilitation
funds will not be utilized. In future projects, a special project
account into which FAR amounts are ploughed back, should be
established if possible,.

Technical Assistance

Even though a master plan for domestic water supply was prepared,
as was recuired under the <c¢onsultant's contract, very Tittle
follow up action appears to have been taken.

The early emphasis on data collection vs, the need for visible
progress of work appears to have caused wasted effort and caused
some misunderstandings between the consultant (PRC/ECI) and the



Irrigation Department. Once these misunderstandings were correc-
ted, «co-operatign between the consultant and the Department
improved considerably, and the consuitant's services appear 0
have been responsive and supportive. However, if the Department
had made caunterparts, at the appropriate level, ava11ab1§ on
time, the consultant's experts could have been more effectively
utilized.

4. Farmer Organizations and the I0 Program

The Farmer Organizations

The I0 program has covered all of the 25,000 acres of the Sinhaila
areas in the head and middle of the Gal Oya system. HNinety fTour
percent ot the targeted 370 field channel organizations have been
formed, Direct and indirect participation in these organizations

is estimated at between 60 and 80 percent of the water users,.

with the least co-operation found among sharecroppers, -leasers
and mortgagers. L

The establishment of the farmer organization structure (from
field Channel Organizations to the Project Level Committee) . has
been generally acknowledged by officers and Farmer Representa-
tives as creating an important and wuseful new avenue - for
improved communication between farmers and officials.

Numerous examples of the comtribution of farmer organizations in
irrigation operation and maintenance can be cited, but tnese
stiil only represent a beginning. And, the effectiveness of most
organizations in times of water shortage 1is still untested.
However the experience so far does reflect a potential far more
effective farmer participation which. should <continue teoc be
tapped. ) :

The Roie.bf Women

No special effort was made to involve omen in Farmer organiza-
tions and their direct participation was negligible. Because
women have a limited role in water management, a special effort
to increase participation by women wouid not have been justified.
Approximately 25 percent of the Institutional Organizers have
been women and they have been as effective as the male I0s.

The 10 Program

The Institutional Qrganizer Program has been c¢ritical in the
establishment of Farmer Urganizations in Gal Oya, as have the
good leadership and training in the Irrigation Department and the
physical rehabilitation of the irrigation system,

The intensive special effort to promote- farmer organizations
tarougn Institutional Organizers which was adopted 1n Gal Oya Gty
ARTI and Cornell was justified. The results of an early attempt
to train Irrigation Department Irrigators as I0s indicates that a
more complex experiment invoiving the testing of a range of types
of catalysts {government officers, volurteers, teachers, etc)
would have been beyond ARTI's administrative capability and there




was no reasonable alternative capacity available. However, the
same intensity of effort is no longer needed in Gal Oya and it is
probably not needed in schemes where the extent of detericration
of -the physical system and the social divisions are not as great,
In other schemes the use of alternative personnel as catalysts
needs to be tested. :

The 2fficiency of the 10 Program has been undermined by the high
turnover of IQs. Over 60 percent if the Farmer Organizatiocons
nave been in existence for less than 2 years and they have been
formed at a time when there was very 1little <continuity 1in the
service of I0s. The continuing need for outside support for the
Farmer QOrganizations is indicated by the belief among officers
and farmers that, if there is a major reduction in the number of
10s, only about half of the field channel organizations would
continue to function, and most of those. not so well. The
Irrigation Department is committed to continuing I0 activity for
the next three years, It should do so.

A continuation of I0 type activity on the basis soclely . of

recruitment of temporary staff will yield unsatistactory resuits.
A core cadre of Assistant Project Managers/Institutignal
Organizers as outlined 1in the Irrigation Systems Managerment
Project Paper, should bde westablished within the Irrigation

Management Division. This <cadre should be responsibie for

determining the correct type and Tevel of intensity of <cataiysts
needed in each project area. The Assistant Project Manager would
identify suitable catalysts {offices, teachers, volunteers, I0s -
if necessary) and work closely with them.

ARTI Research

The pérformance of ARTI's research, monitoring and evaluation

etfort for the project has been uneven. While some reports have
provided useful information about the project area, the presanta-
tiocn of the results should have been more concise and project

griented. Data collecticon has been over-ambitiocus. ard the

follow-up has been inconsistent. Monitoring shouid have concen-
trated on regular collection of a small number of core incicators
complemented by a regular analysis of the I0 process documenta-
tion.

Training

The activity to recpen Galgamuwa Irrigation Training Institute
pre-service and 1in-service training idnstitution for technical
personnel of the Irrigation Department has been a success. The
training is effective, tne project support that was given t9o
Galgamuwa was appropriate, and the effect of Galgamuwa training
extends far beyond Gatl Oya. Steps must be taken to preserve this

when the present staff transfers.

The long term participant training program was well designecd and
executed, except that more consideration shouid have been given
to masters degree programs for at least some of these partici-
pants. The one PhD program will have Tittle direct benefit to
this project.

-
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The short term participant training program was generally well
designed and executed. However, the benefits, while irmportant are
somewhat intangible. They have more to do with an awareness of
the importance of water management, motivation and morale, than
with specifically acquired skills,

The in-country training activities are almost impossible 1g

evaluate now, and they appear to nhave diminished in emphasis ove
the Tife o7 the prcject.

Other Project Components

T

The Diagnostic Analysis data collection effort at Polonnaruwa
will provide data that will be of value to the successor ISM
project, but it will not achieve its primary purpose of -estab-

lishing a continuing data coltection and analysis capability in -

in the Government. And, 1in the future & more pragmatic approach
may be required. : —

'Agricu1ture Production.and Fconomic Analysis

The benefits of increased acreage and increased vields have been
targer ana have come sgoner in the project than anticipated. in1s
is .important _in an investment project as it will have a
significant effect on the discounted stream of benefits. The

anticipated increase was 5,000 acres in the seventh year. Ths -
actual increase was 11,000 acres in the sixth year. 2

There are four major variables which have affected yields; =~

physical rehabilitation, organization of farmer groups, weather
and extension activities. [t is noet possible to know how much -Gf

the increase in yields s attributable to any one of them._ff "

The most impertant agricultural changes to occur during the r1r3f"'75f'

six years of project life are the following
- An increase of 11,000 irrigated acres

- A cropping intensity increase from 125% to 179% in the past. .

two years., This will drop to about 165% in the short term, =

but it is expectad to average 175% in the future.

- Yields per acre have increased from an estxmated 65 bushels
' per acre in 1880 to 79 in 1985,

As a result, the present base case internal rate of return *to
project invesziment Js an estimated 47.4 percent. This is
substantially #igher than the rate anticipated 1in the Project.
Paper (23.3%) and the PP amendment (34.7%).

Four important changes have taken place 1in agronomic practices
that can be attributed in part to the 1Jncreased reliability of
water delivery 2as a result of rehabilitation. They are




- timeliness of land prepration;

- shortening the time between 1and preparation and sowing;
- enhanced use of fertilizers;

- improved weed and pest control

Last year's planting was almost all in the scheduled four week -

period designated for 1t. Agriculturalists consicer this a major

benefit as it reduces disease and pest problems. Irrigation

engineers also see this as a major element in water management.
1

There does not appear to be a systematic program 1inking the.

activities of the Jrrigation Department with the Extension -

Service and Agrarian Services. lhere was scme tie-in with the
farm management practices by the Extension Service, but they

appeared to be a result of an individual initiative rather than
policy directed activities. Overlapping administrative and
irrigation boundaries have probably contributed to this problem.

B. Recommendations

The following recommendations are drawn from the conclusions - .

above and from the discussion and analysis in the Report chapters

and their supporting appendices. They are presented 1in approxi- :'

mate order ¢f importance.
In summary, we recommend
- That ISM and any stccessor projects include the fo]}owfng

-=- Lless detailed planning and a pragmatic approach to
rehabilitation

~-- Limited equipment procurement, and this onily after -
reguirements are firmly established

-- Strict adherence to the requirement that codnterparts

be available before Technical Assistance 1is called

forward

-- More focussed research and testing as an integral part
of the project

~- A careful definition of data collection to limit it to
what is essential and can be realistically collected
and analyzed.

-- Specific provisions for system maintenance.

-- A requirement that maps of the project area at an
appropriate scale be developed at the beginning of the
project.

-- Adaptation of the Gal Oya methodology to the physical
and sociological conditions of the new prcject site(s)
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-« Provisions for testing alternatives to the I0 concept,
~using others as catalysts supervised by a permanent
group of IQs. '

-- The use of the Fixed Amount Reimbursement Method.

That the Irrigation Department finish the Gal Oya system
and that this be a condition to any successor project
activity at Gal Oya.

That efforts be made to insure continued support fTor a

limited number of I0s {at least one 0 per 3,000 acres) at.
Gal Oya by the Irrigation Department. This too should be .

a condition for successor project activity.

That 'a solution be found to the pfob]em_of the'fﬁe1d ”
channel ‘earthwork at Gal Oya, including testing of con-.

tracting with farmers or farmer organizations. {Some free
labor should be preserved, if poessible, to foster -a
farmer feeling of responsibility for the channeis).

That any future Diagnoétic;AnaIysis activity be based on[a___

very pragamtic definition of the data to be collected.

That the present Diagnostic Analysis activity be carried

to compietion.

That AID continue  to search for ways to insure active
participation by the Department ¢f Agriculture in future

rehabjlitation project areas.

That AID continue to urge the Government to reconcile the

conflicting administrative boundaries of farmer oriented
field workers. '

That AID press for the establishment of a limited perma- -

nent cadre of [0s in the Irrigation Management Division,
even though the majority co¢f I0s will continue to be
contract employees. '

That future long term participant training seek to marry
an advanced degree with a job related training program. .

That the lrrigation Department working in conjunction with

other agencies, develop and impiement plans for the supply

of domestic water in the Gal Oya project area, so that the

irrigation system can be relieved of this burden.

That changes in the Galgamuwa faculty be carefuliy planned
to prevent disruption of the training program.

That water wuser <charges already collected in the Gal Cya

area be used, in consultation with the farmers to
encourage payment of these charges this year.

11
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That AID idsist, insofar as possibTe, that Fixed Amount:
- Reimbursements in future projects go into a revoliving fund

under the control of the counterpart Ministry or - Depart- .

-ment, rather than to the Treasury.

12




CHAPTER 1
GENERAL

A. Background

1. The Present Project

The Water Management Project (the Project) is a $24 miliion six
and a half year project. It was authorized 1in June 19279 as a
$18.3 millien dollar project with a Project Assistance Completion
Date (PACD) of April 30, 1984. The Loan Agreement was signed on
August 31, 1979. In April 1983, a major project paper (P?)
amendment was issued. The amendment made significant substantive’
changes in the project, increased the AID contribution by $6.1

million, and extended the PACD to December 31, 1985. Table 1. ..~ =~

summarizes the funding history of the project.

TABLE 1
Summary Funding History
(30007
Original PP August 85 Sirrent
Item PP Amendment  Revision. = Estimate .
ATID Grant 3,000 5,100 4,800  4&,235
~AID Loan 6,800 13,800 - 8,800 g,000
Sub Total AID 9,800 15,900 - 13,800 12,235
Host country 8,940 8,578 8,978 - 6,300

Grand Total 18,340 24,478 22,178 19,135} i

Source: Project Papers and Consultant Estimates

The actual Government contribution may be somewhat lower if more
subprojects qualify for reimbursement than we now Forecast.
However, the contribution is all in cash and it represeéents 36
percent of the total project costs. The current estimate of the
actual contribution is less than the PP forecast. It will nearly
equal the forecast if the Irrigation Department completes the
remaining work.

2. The QOriginal Design

The project grew out of a series of consultant studies under the
auyspices of AID, the World Bank and others, which 211 emphasized
the problem of porr water management in Sri Lanka and the need to
rehabilitate the older major drrigation systems, The most.
relevant of these was a report prepared by CHZM HKill which
proposed an eight year effort to rehabilitate the twoc Targest
‘irrigation systems in the country, (Gal Oya and Uda Walawe}, at a
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cost of 380 million. Due to funding and other <constraints,  this
was scaled back in the PP to the preparation’of master plans for
"both systems, major rehabilitation of left Bank of 6Gal Oya and
research and training which had country-wide implications.

The original PP contained some important ambiguities. It provided

for a substantial amount of construction eguipment, but it left.

open the question of how the various levels of the system were to
be rehabilitated. No provision was made for the repair  and
construction of structures - a major requirement - or for . the
rehabilitation of the distributary <channels, where major
equipment cannot be used. Fieid channel rehabilitation which

includes structural work requiring skilled craftsmen was to  be.
done somehow by the farmers. The relative roles of force account -

and contractors were not discussed. In short, there
simply was no rehabilitation plan and the 1loan funding pattern
reflected this fact. Out of the $68 million 1lcan, $1.7 million

(25%) was for contingencies and inflation. One 1is led to the -
~conciusion that the project was authorized before the planning
was complete. This was probably compounded by the fact that = the

actual extent of the Gal Oya Jeft bank system was not Kknown

~accurately and this was still true when the project was amended.

in 1982. The relevant data are shown in the following Table.

TABLE 2

The Gal Oya Left Bank Irrigation System
{in Kilometers)

Element ) Original PP- PP Amendment Actual
Main Canal | 51.2 41.2 21.6
Branch tanal : 80.58 100.2 ' IOS,Q
‘Distribution Channels ) 109.4 1370 449.0
Field channels % 1080.0 576.0
Drainage cﬁanﬁe]s.- not stated 487.0 487.0
Source: Project Papers and Irrigaticn Department Data. _ .

The original project paper alsc envisaged that the oprincipal

implementing agency would be the Irrigation Department, and it .

called for significant orgapizational changes and increased

staffing 1in the Department to achieve this. All technical

"assistance was to be provided by a single contractor.

3. The Preoject Amendment

By early 1982 some significant changes had taken oplace in the
project, and it was apparent that the project was behind schedule
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and would not meet its scheduled completion date. A mid term
evaluyation, which was essentially a two week reconnaisance, was
conducted in early June 1982. It called for major revision 1in
the project, including :

- Quick completion of the master planning to be repléced by a
rehabilitation program based on a pragmatic approach to
rehabilitation;

- Cancellation and re-bidding of the PRC Engineering Consul-
tants, Intl. technical assistance contract; ‘

- The development of a water balance model;
~ Extension of the project to April 31, 1986; and
- An increase in AID funding.
-The mid térm évaluation éxpressed considergble concern  that

farmers who relied on re-use water would suffer as a vresult of
the project. This . has not. happened, and they may in fact have

benefitted. The evaluation led to a major Project Paper amendment .
which took the form of a completely new PP. It increased the |
funding and extended the PACD and it introduced a ~  new.

rehabilitation element which provided for reimbursement to the

‘Government for rehabilitation work based on the Fixed Amount

Reimbursement method. (This component had already been added. to
the project in PIL-13). The ~changes 1in component funding are
shown in Table 3, oo

TABLE 3
Project Funding By Element
' (3000)
Component Project Paper Amendment
Loan : .
Commodities ' 4,170 ' 4,041
Training 700 1,007
Rehadilitation 0 4,520
Construction 0 200
Qther Costs 230 335 -
Contingencies & Inflation 1,700 897
Loan Tetal 6,800 10,800
Grant: _
-Technical Assistance 2,450 4,908
Other Costs 280 -
Centingencies 270 192
Grant Total 3,000 5,1C0
Source: Project Papers
15
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The amendment made a number of other important changes in the
project, many of which had already been <codified 1in Implemen-
tation Letters. The most significant of these other changes are:

-~ Recognition of the pre-eminent role of the  Agrarian
Research and Training Institute (ARTI} in the deve]ogment
of farmer organizations, and adoption of the Institutional
Organizer concept for creating the farmer organizations;

- Provision for Cornell University te serve as the pr1mary
technical assistance contractor to ARTI

- The introduction of the concept of a Water Management Cell

to conduct pre-feasibility studies of other major irriga-
tion schemes scheduled for vrehabilitation 1in preparation
for a successor AID water management project. (In this
report this component 1is vreferred to as Diagnostic
Ana!ysis); .

- A reduction in research, including elimination of the

testing c¢f alternative farmer organization modals and the

on-farm research activities at Gal Oya and Uda waiawe. :

- A revised s¢ope of work for PRC § primary technical

assistance contract to reflect the new project phases and

directions;

- Quick completion of the master plans and an end to acti vxty

at Uda Walawe. (Rehab111tat1on at Uda Walawe has since been
taken up by the Asian Development Bank).

4, Ethnic Disturbances

The project area is divided into distinct ethnic areas. It is

roughly 40% Tamil and 60% Sinhala. Ethnic disturbances in the
Tamil area have had an increasingly negative impact on certain

elements of the project. They have precluded the creation of

Tamil farmer organizations and they have delayed rehabilitation

work, The work is continuing under difficult conditions but will
not be completed by the PACD. Except for construction personnel,
travel of project officers to the 7Tamil areas has virtually
ceased. ' '
5. The Successor Project

The Mission has completed the design of a successor Irrigation
Systems Management project, and 1is in the final stages of
negotiaticons with the Government. Our review of the draft PP for

this. new project indicates that it has drawn heavily on the

lessons learned in the present project,

B. The Absence of Pre-project Data

At the time this project was designed there was virtually no data
available on the Left Bank system above or below Navakiri, either

as it was designed or as it actually existed. The 1length of the

main canal was not known, much less the branch canals., or the
distributary and field channels. There were no maps of the system
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{there still are none). The design drawings had been lost ar
destroyed. Farmer encroachments into the system and the extent
the system had deteriorated were also unknown. This inhibited the
ability to de a complete project design. It led to & large effort
to re-create the missing data, which ultimately proved to be
wasteful and wunnecessary. [t also affected the accuracy of
projected outputs which were, im some cases, really guesses..

€. Interdisciplinary Relaticns

At the time of this evaluation we encountered evidence of tension
between the engineering and non-engineering personnel assogiated
with the project. This situation has certainly-improved over the’
1ife of the project but it has been a continuing problem that, to
some degree, has adversely affected the project's progress. &ny
successor project should recognize this and should incl.de
planned dctions, such as reguliarly  scheduled. inter-disciplinary
meetings, to help minimize it.

D. Project Outputs

The Table 4 compares actual project outputs with those contained.
in the logical framework of the PP amendment. (These differ
slightly from those shown in the original PP but the differences
are not significant). The tablc shows that actual outputs " have
fallen short of the expected wres in some cases; most notauly
number of farmers organized and field channels rehabilitated.
Both of these outputs were affected by the ethnic disturbances in
the Tamil area, although thet does not explain all of  the
shortfall. T

TABLE 4

MAGNITUDE OF PROJECTED ANC ACTUAL PROJECT QUTPUTS

ESTIMATED ACTUAL TO DATE
1. 19,000 farmers organised irto 1. Beitween 5,200 and 5,%50
irrigation organizations. Sinhala farmers ocrganized.
2. a. Rehabilitation of one 2. a. Galgamuwa re-organized
physical facility ard . and new facilities under
training program esteb- construction
lished.
b. In-servyice training csurses b. Courses given to 477
on water management persons frem '82 through
presented to 90 T.A.'s ser . '85.

year from Irrigation Depart-
ment and other field level
personnel! from other
departments,
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ESTIMATED

c. Curriculum upgraded for basic

T.A. training course to
include water management
training fer 60 TA's per
year.

d. Seven training staff posted
at GITI.

e. Twenty participants per year
from I.D. and other depart-
ments provided short-term
water management training in
the U.S.

f. Eight long term participants
trained in discipliines
related to water management

" to upgrede research,

and third countries. -

training

and operations and maintenance.

g. A mirnimum of 140 Institu-
‘tional Crganizers trained
ard fielded to fu]Ty cover
Froject ares.

ACTUAL TO DATE

c. Curriculum upgraded to a

two year course. 204
TA's trained with 75
enrolled for 1986.

d. Seven training staff

posted.

e. 133 participants sent

abroad for short term.
training.

f. Nine long term partici- - .

pants trained.

g. 169 I0's trained, of'

which twenty are st1‘; )
worktnc. : R

On-farm field research 3. On-farm research dropped.-
completed on unit 21 in Gal : ) . S
Oya (572 acres) and tract

3 in Walawe (500 acres).

4. Master pians and other . 4, Master plans prepared for -
reports prepared,approved Gal QOya and Uda Walawe.
and ‘distributed to include ‘
recommendations on S

Domestic water report
a. Return flow re-use. prepared and submitted.
. Operation cf main canal
and resarveir system, Operation and maintenance
c. Domestic water. plans prepared but not
d, Operation maintenance adopted.
procedures.
5. a., Training provided to 5. a. Only a few persons

extension staff and agri-
cultural officers {(see Ze).

b. Demonstration plots of
subsidiary crops establiished
at iorations throughout
Proj=ct area.

18
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b. A contributien of
Rs 60,000 made to the
Department of Agricul-
ture fcr this purpose.
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ESTIMATED

c. Meetings held with an

estimated 200 farmer Teaders
© per year to provide orienta-

tion on improved water
management practices.

ACTUAL TO _DATE

¢. Meetings held with 300 -

farm leaders and the
Agriculture Department
posted a water manage-
ment extension adviser
to the area for two
years. :

* i

a. Rehabilitation of

{1) 41.2 kms main canal
(2) 100.2 kms branch canal

{3) 437.0 kms distribution
canal

- (4) 1080 kms field channels

(§) 487 kms drains

b. Specifications developed,
orders placed and two
excavation and two main-
tenance units arrive and
are in full operation,

¢. Develcp and begin water
delivery schedule and
measurement program.
Develop irrigation
operations model,

d. Prepare and implement
operating and training
program for equipment.

a. Rehabilitation
completed on

(1) 41.6 kms of main
canal {100%)
{2) 103 kms of branch
canal (1003}
(3) 436 kms of distri-
butary channels
(97%) '
(4) F1eld channels
145 kms of
structures (25%)*
86 kms of earth-
vork (15%)*
(5) 47 kms of main
drains (10%)*~*

b. Equipment not.provided;

¢. Computer based water

balance model d9veIoped 

and in use.

d. Program implemented but

maintenance poor.

The total actual length of field channels is only 576 km.

Based on a visual inspection, only 150 kms of drains required

refiabilitation.

Re-organization takes place
with appointment of key and
other supporting personnel,
Better operations and
maintenance procedures
established.

Overtaken by creation of
Irrigation Management
Division in Ministry of
Lands and Land Development.
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ESTIMATED

&. Prefeasibility studies : 8.
prepared for 6 major
irrigation systems. One

ACTUAL TO DATE

Prefeasibility studies
underway for two systems.

No full feasibility study

full feasibility study being conducted.
conducted of representative
system.

9. {One centre established and 9. Research center estab- .

staffed by 8 professional
researchers. Training
provided to selected staff
{see 2e and 2f)., Annual
research report prepared;
Water Management Newsletter
established. '

lished but not fully
staffed, :

Source;

Other sections of this report.



CHAPTER II
THE PHYSICAL SYSTEM

A. Historical Perspective

At the time this project was designed there was virtually no data
available on the Left B8ank system above or below Navakiri,
either as it was designed or as it actually existed. The length
of the main canal was not known, much less the branch canals and

distributary and field channels. There were no maps of the system

(there still are none)., The design drawings had been 1lost aor
destroyed. Farmer encroachments into the system and the extent
the system had deteriorated were also inknown. This 1led to a
targe effort to re-create the missing data, which wultimately
proved to be largely unnecessary. It also affected the accuracy
of projected outputs which were, in some cases, really guesses.

The Left Bank system was originally designed to serve 42,000

acres, but by 1979 a total of 53,000 acres were attempting to

draw water from the system, principally because of encroachments

into the canal reservations., Since 1983 these encroachments have
been regularized and they were taken into account in the
rehabilitation design,.

In 1983 area covered by the Left Bank system was determined by
planimetry, based on 1981 aerial photography. Il shows the total
extent of irrigable area under the Left 8ank canal system ‘is

TABLE 5

Area Served By The Project

Above Navakiri Reserveoir ‘ 40,051 acres
Below Navakiri Reservoir 12,955 acres
Paddirippu River Divisicon - - 7,015 acres

60,021 acres

Source : Irrigaticn Department

Though the main canal 1is designed to command the entire 60,021
acres on the left bank, except for incregses 1in main canal
capacity, the Paddirippu River Division did net form part of the
rehabilitation project.

8. Progress to Date

The rehabilitation progress achieved to date and the estimated
cest is summarized in table 6. .
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TABLE 6
~ SUMMARY OF ESTIMATED CONSTRUCTION COSTS AND ACCHMPLLISHMENTS

ESTIMATED -
- LENGTH  COST MILLION  ACCOMPLISHMENTS
ITEM KM RUPEES | (% COMPLETION).
Main Canal 41.6 23.8 1003
Branch Canals . ; 103.4 1 38.8 1 100%
D Channels: '
- above Navakiri 372 . 46.8 100%
- below Navakiri 77 9.7 80%
Field Channeis®
" - above Navakiri- 451 22.5 Structures 35%
: _ ' : Earthwork 285%
- below Navakiri 125 6.3 ‘Structures 0%
: : Earthwork 0% @ -
Total | N 147.9 |

Main Drainage Channels and Navakiri Reservoir

Unana Orains . . s52.8 - 3.2 ' 1008
Mandur Drains : ' 31.9 1.9 ) !
_ . ) No work daone
Gonagolla Drains 45.4 2.7 )
Navakiri Tank- ' 2.7 100%
Total - 10.6

Total Estimated Cost OFf Irrigation And Drainage

(Million Rupees)

Irrigation Phase 147.9
Drainage Phase 10.6
158.5

C. Cost Per Acre Of Rehabilitation

Costs per acre had to be calculated based on the design estimates
of costs. An examination of some of +the  completed sections of
work done on contract indicate that the actual costs are very
close toc the estimates,



Based on the cost estimates, the cost per acre for Gal an_is Rs
2,990. The cost of rehabilitation of seven other irrigation
rehabilitation projects in Sri Lanka shows an average <cost per
acre of Rs 1,876, with a range from Rs 1,408 to 2,570. Thus, the
cost of rehabilitation of the Gal Oya <canal system 1is about
60 percent higher than in the other projects. -

Several Tactors have contributed to this higher <cost per acre
including the cost incurred in rehabilitating the main cenal to
carry water for Paddiruppu and the cost of augmenting HNavakiri
Reservoir. In view of these factors, the cost/acre of Rupees
2,990 for renabilitation of the <canal and drainage system 1S
reasonable.

D. Overall Benafits Of The Physical Rehabilitaticn

1. Increase in Area Irrigated

Tne Left Bank .Canal System was designed to serve 42,000 acres ~ of
Tegally =2ilotted 1and. However 1long years of neglect . of"
maintenance of the canal system has reduced 1Jts capacity ‘and
thousands of acres at the tail ends, particularly downstream of |
the Navaxiri tank, did not receive water for almost a decade. We
estimate that, prior to rehabilitation, the system might ~ have
been capzhle of carrying water sufficient to serve, efficiently,
an area of 30,000 acres in the Yala seascn,

The system can now serve 53,006 acres directly, and an additicnal

7,015 re-use acres indirectly. Thus the rehabilitaticn ‘has :

increased the area served by a minimum of 11,000 acres and

probably actually indirectiy benefits up to 30,000 acres more -

than at the start of the project.

2. ‘Hydraulijec Performance

The hydraulic performance of ths system has improved considerabliy
due to rehabilitation.

For example, the area commanded by the Mandur Branch has
increased from 1200 acres in 1980 to 4,650 acres in 1985 even
though gzuge heights have remained reiatively equal.

P

£. Technical FPerformances

1. Master Planning

The original PP envisaged preparation of Master Plans for Gal Oya .
and Udz Walawe to make an dnventory of the existing water
resources, their use patterns and to develop alternative
scenarios for optimal use of available rescurces. These master
plans were expected to form the basis for further design and
implementation of the proposed rehabilitation program.

The work on the master plans started in 1980. Some of the data
deficiencies that existed right from the beginning of the
originzl project concept were overcome and & considerable data
base was established. :
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However the level of effort required to <collect "the data was
underestimated and there were inevitable delays. This led to the

recommendation by the 1982 mid- -term evaiuation to terminate

further work on the Uda Walawe master plan immediately, and to
wind up the master plan effort for Gal Oya soon thereafter. It
was felt that rehabilitation would proceed without such plans,
using a pragmatic approach to design and construction., Thus the
full extent of benefits expected from the master planning eftort

were not achieved and the plans themselves are useful largely as )

reference documents,

There is one major data gap, however, that has never been

overcome, That is the preparation of accurate maps of the system

area at a suitable scale. Such maps would have been very wuseful
during design and construction and they are necessary if the
system is to be operated and maintained as efficiently as
possible. The preparation of such maps should be a requirement in
any future project and a conditicn Tor further project
activi*y at Gal Oya AR

3

2. The 0r1g1nc1 Design Approach

ATthough the design capacwty of the Lert Bank main canal at the .=
head reach was 1,477 cusecs (42.2 cumecs) siltation and deviation
from designs dur1nc construction had reduced 1inflows, tc the

system to 1,364 cusecs . (36.83 ‘cumecs) by the start of = the

project. Lack of  control structures. on the .canals ' . had’

necessitated a rotational irrigation where canals were ope*ated
two to eight days at large discharges and then shut off for three
to nine days

The main consideration in formu?ating-the rehabi1itation desigh;”

criteria was to develop a physical svstem with operational

controls capable of delivering pre-scheduled flows of water to-

~the various parts of the system. The canal system was designed
for continuous flow in the main and branch canals and the channel

distributary channels, with rotaticonal irrigation to be practiced. -

‘at the field canal level.

3. The Pragmatic Approach

The basic concept ‘of the pragmatic  approach was to condutt a

physical inspection of the system and to determine what was.
needed to be done to ensure hydraulic efficiency and to stab1TTze}

the canal banks. The pragmatic approach had to rely heavily o
judgement of the design engineers and this required COnsiderab}e
on-the-job training by PRC. However, it was successful in
practice., It resulted in a hydraulically efficient, maintainable
system that can supply the area under its command.

4, QOverall Construction Procedures and Progress

Rehabilitation of the main canal and major branches was to be
done with heavy equipment, while labor intensive technigues were
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to b:r i1sed for work on smaller distributaries and field channels.
The p.sgress on the laber intensive component of work has faltlen
very much behind schedule.

Fixed Amount Reimbursements

The Fixed Amount Reimbursement (FAR) System is a good system as
far as reimbursable items are concerned, but for non-reimbursable
jtems there is no financial incentive to complete the work. This
has contributed to the slow progress on these items.

Projzct Implementation Letter 13, stipulated the FAR reimburse-
ments would be paid into a revolving fund under the control .

the Irrigation Department and AID .advanced $100,000 i{nto this
-account, However, when the first reimbursement requests were
officially submitted to AID the Irrigation Department requested
that the reimbursements be paid to the Treasury. Apparent?y, AlD
did not object to this important deviation from the provisions of
PIL-13, Reimbursement to the Treasury, rather than to a revoTVTng
account, has slowed the pace of rehabilitation work :

Farmer Part1c1pat1on in Construct1on

In the prOJect design farmers were expected to contribute Tabor o
to the rehabititatien of field channels, In practice this ‘has

happened in only a limited part of the area, and it was . probably -
not a realistic expectation. In any case, the completion rate of
field channelis above Navakiri is only 35% for structures and - 253
for earthwork. Nothing has been done below Navakiri. The system

will not achieve full design efficiency until this work is done. -

AID should insist that the Irrigation ODepartment complete. -the

work, and it should be a .condition of any successor project

activity in Gal Oya.

There are three alternative approdches to the'prob]em-of-farmér“
participation that might be tried. They are ,

- Contract with farmer organizations for farmers to ~rehabi;f,
litate the field channels ent1re]y, including earthwork:
and structures. o

- Have the Irrigation Department, or its contractors, -build- i

the structures and cantract with the farmers to do the
earthwork, _ '

- Rehabilitate the field channels Qomp]ete?y by force
account or contractors. _ '

The last alternative would be the Tleast desirable alternative
since it would foster the belief among the farmers that the fielid
channels are the government's responsibility. On the first twc.
aiternatives, it would be highly desirable, if not essential, to.
secure a partial contribution of free labor by the farmers =zo
nelp foster their share of ownership of the channel.
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5. System QOperation

The Computer Model

A computer model has been developed to <calculate the flaws
required at critical points in the system to meet the system
demands computed on the basis of data inputs and/or assumptions
on irrigated area at each off-take, soil ~type, evaporiranspira-

tion, rainfall, state of farming activities and canal
efficiencies. The Irrjgation Engineer {lE) for Ampara has’
developed & system of reporting and instruction on a daily basis.

This system, which started only a few months ago, appears  tc -
function reasonably well, With time the data  inputs can be

refined and the model! made much more responsive to the actual
field conditions, and a fair degree of agreement can  be
established between the calculated flows and actual field 'needs.
While the IE (Ampara) issues the amounts of water reguested by
the 1E (Kalmunai) and the Deputy - Director (Batticaloa)  the
computer model 1is not being wused for detailed operational
decisions at the individual off-takes of - those parts of  the

system. Eventually the computer model should be used for detailed |

cperational decisions at all off-takes 1in the entire system.

One major deviation observed during field inspection of the canal

system was that direct outlets to farms from distributary <canals o

have become more a rule than an exception. This results 1in over-
use of water by farmers with direct cutlets while the farmers at
the tail-end undergo hardship_ in getting their share - of water.
This was one of the inherent defects in the Gal QOya distribution
system from the early days. It will have to be rectified if ‘the -
system is to operate efficiently and eguitably.

6. Maintenance

While the project has been primarily under rehabilitation, each’
division in charge of canstruction has been expected to maintain.
‘completed reaches., So far maintenance is done on an as needed (or
as felt needed) rather than on a routine and systematic basis. No~
maintenance routine has been established involving reguiar
patroiling of the canal reaches; no standard forms have been
developed to note abnormal conditions needing attention; no
maintenance manual has been adopted and there 1is no specific
maintenance plan. ’ L

It must be particularly noted that in spite of the rehabiiita-

tion, the system is 35 years old and it must be nurtured -

carefully if its useful 1ife is to be extended to justify the
capital investment in the rehabilitation program.

Financing Maintenance

The Irrigation Department's estimatad 0&M costs 1is Rs 200 per
acre. Under the terms of a Werld Bank agreement, it was decided
that farmers benefitted by an dirrigation project should
contribute Rs 100 per acre towards 0&M charges and that the
Government would contribute the vremainder. The plan is to

"
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increase the farmers' contribution gradually until the entire Rs
200 charge is borne fully by the farmers. While we were unable to
establish the exact amount alliocated by the Department for the
purpose of maintenance, it was clear that they have been below
what was needed and were less than Rs 100 per acre.

Farmer contributions are depaosited in a separate bank account in
the District where they are collected, where they are held to be
used in consultaticn with the farmers. In 1984 <colilections in
Ampara District were 78 percent of assessments, by the highest
collection rate in the country. This probably is due in part to
the Gal Oya rehabilitation and the improved water reliability
that_has resulted from it. However, collections to date in 1985
‘have been minimal {(2.7%). This may result from the fact that most
of the 1984 funds have not been used, so farmers have nct
seen any results from their previous centributiaons.

7. 'Eguigment

The reported heavy equipment depreciation - for the project :is
estimated at less than 20 percent, although this may be scmewhat
understated. In any case, it is clear that too much equipment was
ordered, too soon, without establishing the real needs. Cost
control and management of the available equipment also ‘leaves a
lot to be desired. For example, no records are kept of the value
of work done on force account using heavy eguipment. This was
partly due to-lack of counterpart perscnnel, of an agprepriate
level, during the tour of duty of the PRC/ECI consultant.

Thus the project is now left with a large surplus of eguipment .
with about 80 parcent useful 1ife Teft in it. After retaining the
minimum equipment necessary for the G&M functions of Gal Oya, the
remaining equipment should . be transferred to other projects.

While by and large the type of equipment orcdered appeared te be
appropriate, there were instances of inappropriate and €xpensive
equipment ordered and unutilized on the project. One example was

the arrival of a $326,000 rock crusher that was so totally

inappropriate in size and type that 1t was never used on the
project., ' ' .

F. Domestic Water Supply

Domestic water supply is a problem 1in the project area. Some
system of domestic water supply sheouid be found that is
independent of the dirrigaticn system. The quantity of water
needed for domestic water supply s not large, but use of
irrigation canals for domestic water supply requires running the
canals during non-irrigation season. Ore estimate puts the
wastage at 99.6 percent of such off-season releases, reducing
valuable storage essential in the Yala irrigation season. Also
such wuse of <canais during off-season disrupts essential
maintenance activities on the canals. '
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CHAPTER III
FARMER ORGAMIZATIGNS

A. Current Status of Farmer Organizations in the Project Area

The farmer organization program has substantially achieved 1its
objective of promoting the formation of farmer organizations in
the Sinhala portion of the Left @8#ank of Gal Oya. Security
probliems in the Tamil pirtions of the project area have meant
that these areas have not been covered. 0n September, 1985 348

out of the targeted 370 field channel farmer organizations, 947, —

were reported to be formed in all of <the approximately 25,000
acres in the Sinhala colonization areas. Between 60 percent and

80 percent of the approximately 11,200 farmer water users in the

area participate in these organizatiomas., Mortgagees . and leasees.

make up the major portion of non-participants.

The program has also led to the progressive establishment of ‘a

farmer organization structure composed of 27 D-Channel 0rgar1vaw

tions, 6 Area Councils, and @ Project Level . Committee. It 1is
notabie that the Area Councils were estab1ished, at the farmers'
own initiative, after the number of fieid <channel organizations

began to increase. In establishing Area <Councils farmers

temporarily by-passed the  formatiom . of the D-Channe]
organizations-which praogram planners had assumed would be the

next iogical step. The formation of the Councils at this stage

indicated that farmers were able to take action according to

their own view of their needs and that they were not simply be1nga
pushed into activities in which they were nct actively interested’

or involved. In response to the farmers' Area Council initiative,

Farmer Representatives have. been invited by the Disfrict”:';-
- Government Agent to take part in the District Agricultural =

Committee.

Bath farmers and officers have felt that the newly-created farmer

organization structure has provided an important and useful

avenue for improved communication between and  among the & two

groups. The principal topics for discussion s¢ far have been the
timing and rotation of water issues and the progress and probiems
with system rehabilitation.

While the creation of the field channel organizations and the
farmer organization structure has been a significant accomplish-
ment, most of these organizations are still relatively new and
not firmly established. The majority of the field channel
organizations have been in existence for less than two years and
during that period the farmer organization program has been
handicapped by an inability to retain experienced Institutional

Organizers. It was the general impression of the officers and
farmers interviewed in the course of this evaluation that -only -
about half of the field channel organizations will continue to

function after the number of Institutional QOrganizers is reduced
at the end of 1985, This view was also reflected in the results
of the survey of farmers 1in Gal Oya which was recently
administéred by the Agrarian Research and Training Institute

-
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(ARTI). Thus, while the organizations seem to have been accepted
by farmers and government officers alike, it does not appear that
they have "tazken root” in Gal Oya.

Many of the 421 Farmer Representatives elected by the field
channel organizations .2ppear to be more responsive to the
interests of all the farmers in their organization being less
politicized and being better trained as regards water management.
However, there is no quantitative evidence to demonstrate the
extent to which this is true. It does appear that selection of
leadership from within relatively small and homogeneous groupings
is giving & voice to those who may previously have been
over-shadowed by a2 small number of politically influential

individuals. The spread of political allegiances among

representatives who appear to be working together to solve water
problems, and the District Minister's commitment to politicai -
neutrality, indicate that progress has been made in preventing.
politics from interfering 1in the .activities of the farmer.

organizations. Training programs for Farmer Representatives - also

appear to be contributing to improved 1leadership and greater.
understanding of measures which farmers can take to 1mprove water

management.

No particular effori was made to involve women in field channe?

organizations, and women appear generally not <to have attended

business meetings of these organizations. However, two women have

been selected as Field Channel Representatives {one is also

Chairwomen of the D-Channel organization). The evidence available:.
indicates that women in the project area do not play an active
part in water management, ard therefore a special effort to try.

to draw women into the organizations would not have been
justified.

B. Functions Served by Farmer Organizations

Since the formation of farmer organizations, there has been a
discernable increase in the level of part1c1pat1on of farmers in:
the design, operation and maintenance of the *rrtgat1on system, a

reduction in the level of conflict over water, and an 1mprovement
in the quality of communication between farmers and officers.
While these improvements have been associated with the formation

of farmer organizations, it 1is impossible toc isolate the

contribution of the organizations from the effects of the
concurrent physicel renabilitaticon of the system and the improved

réceptivity and cooperaticn of the Irrigation Department officers -

in the project area. It can only be said that the combined result
has been positive. '

It must also be recognized that farmer organizations have still

only Jjust begun to show their effectiveness 1in irrigation

operation and maintenance. In most cases their ability to responrd

positively to situaticns of water shortage and possible <conflict

is <till untested. Rotations initiated by farmer organizations
during the first years of the program have been less widespread
and less necessary during the last two years. During these latter
years there has been an smple water supply and the Irrigation
Department has administered D-Channel rotations. Farmers appear
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to have worked to improve the cleaning of the field channels, but
after an initial increase in communal cleaning efforts, there has
been a reversion to individual <c¢leaning. Experience has shown
that it was unrealistic to expect field channel organizations to
undertake the free field channel <construction work which was

expected of them. Some form of contractual agreement with
compensation should have been instituted. The lack of realism 1n
expecting farmers to undertake to do this work for free was

recognized early on by the Cornell consultants.

Thus, while the creation of the farmer organizations in Gal Oyea
has been a definite step forward, more than anything the still

relativeiy i1imited achievements reflect a  potential for more

geffective farmer participation. This potential needs toc ccntinue

to be supported so that it can be fully realized.

C. Assessment of the Contribution of Institutional Organizers '
to the Formation of Farmer Organizations '

Institutional Organizers have clearly played a critical role in.
the establishment of Tarmer organizations in Gal Qya. They have:

provided guidance to farmers and encouraged them to  take an:
active role in the design, operation and maintenance of the
irrigation system. They have also promoted improved communication -
between officers and farmers by facilitating farmer meetings

which officers have been invited to attend. They have also
brought officers together at informal reunions and thus helped to

improve coordination in the provision of services t¢ farmers.

Women Institutional Organizers have performed as well as_ maIe:

I0s. In fact, it appears that farmers may have been inclined to

be more receptive and cocoperative towards the women I0s. The:
relatively minor rcle that women play in water management:
probably explains the failure of the presence of women I[0s to
generate a (greater participation ¢f women in the farmer

grganizations.

Despite the positive contributions made by the Institutional

Organizers, the overzll efficiency and effectiveness of the 10

program has been seriousiy undermined by the ‘increasingly rapid
turnover of recruits. By the end of the  project, only
approximately 20 out of the 169 I[0s trained, still remain. The

average length of service of the 1[0s has been Jjust under 12 -

maonths,

However, despite the turnover in 1I0s, an assessment of the

prevailing institutional and social environment in Gal OJya at the
start of the Water Management Project confirms that the strategy:
adopted for the 10 oprogram was Jjustified. When the program -

started there was a need for a "catalyst” with the time, energy
and commitment to working with farmers and with the confidence

and status to influence government officials. Although it would

now be useful to be able to compare the results achieved by
alternative sorts of catalysts it would have probably been beyond
the capacity of ARTI tu manage such an experiment. An early
effort to train irrigazors as Institutional Organizers proved to
be unsuccessful.
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While the I0 training provided by ARTI appears to have been
effective, the 10 program has been under ARTI administration for
too long. The protracted retention of the program under the wing
of ARTI has led to a decline in standards of supervision and
monitoring. The turnover in ART! sta¥f and a waning interest 1In
administering the experiment have contributed to this decline.

The technical assistance provided by Cornell provided needed
continuity and useful guidance for the program. However, the less
experienced ARTI staff would have benefitted from more assistance
in setting realistic targets for data gathering and analysis. The
program would have seriously suffered in the absence of the
locally recruited Cornell Consultants, particularly in the lest
two years, when the ARTI staff who had worked most <closely with
the program at its inception, left the Institute. '

The former Deputy Director of Irrigation in Gal QOya <contributed
tec the positive achievements of the I0 Program through his active
support and assistance to its administration and implementation
in the Tield. The importance of his help to the program confirms
the need feor the active involvement of the Irrigation Department
in the impliementation of efforts with similar objectives. '

D. Alternative Strategies for the Promotion of Water User
Associations

While the 10 program in Gal Oya has demonstrated the benefits
which can be derived from the use of outside catalysts, there s
no single formula for the promotion of water wuser associations
which can be recommended for all irrigation systems in Sri. lLanka.
Even if one only considers major irrigation schemes, there are
important differences from one scheme to the next in the skills
and attitudes of officers and in the cohesiveness and leadershin
within the water using community. This indicates the heed "to
assess the institutional and social environmant of each systen
before selecting the strategy which will be used to promote water
user associations.

Table III-13 in Appendix B8 presents a summary of the {hree
principal types of strategies which can be wused to obtain the
participation of water users in irrigation system operation and
maintenance. :

The alternative strategies are ranked in order of the Tlevel of
government resources required. It indicates that where there is a
strongly cohesive community with strong and generally accepted
leadership it may only be necessary to ensure that there 1is a
receptive institutional environment and a reasonably functioning
physical system. The farmers can be expected tc naturally develgp
their own user organizations from within the existing social
structure. Where community cohesion 1is less strong but stil}l
evident, some positive encouragement from government officers
will be required. But where there is 1ittle community cohesion
and/or government officers still lack the necessary orientation,
the introduction of an catalyst will be required.



However, regardless of the particular strategy which is _adopted
for each scheme, a common element which will be essential is ‘the
appointment by the Irrigation Management Division of individuals
experienced in the promotion of water user associations., These
individuals will be charged with determining and implementing the
correct strategy in each particular. location. The Irrigation
Systems Management Project Paper provides for a group of

Assistant Project Manager/IOs who could fulfil this function.

It is essential that the Assistant Project Managers should be

incorporated into the permanent <career structure within the
Irrigation Management Division (IMD). If they are not, the
effectiveness of their work will continue to be undermined by the

level of turnover which has dogged the I0 program in Gal OQya.:
Given that the IMD may still be hesitant about making a long term.

commitment to an Assistant Project Manager cadre, . the Division

should explore the possibility of recruiting former I0s on three.
year secondment from the Ministry of Education to fill® these -

posts.

E. ARTI Monitoring and Research Program

The monitoring of the 10 Program by ARTI has been over-ambitious
in its objectives and inconsistent in its performance. Too much

data have been generated and the lack of continuity in ARTI staff
has reduced the effectiveness of the monitoring effort as a

source of fesdback to the project. There should have been ‘Tess
reliance on anecdotal reports and more emphasis on a regular and

careful analysis of the process documentation. They should have
tabulated a few, accurately collected, indicators of FO progress,

such as numbers and types of activities being undertaken by FGs
and number of actual physical achievements from FO activities.

ARTI's final evaluation should include a discussioh of farmers"
actual motivation for joining ar failing to join field channel

organizations. It should aiso include a distillation of the:

principal results and policy implications of the project- related. -

research which the Institute has undertaken.

The project has increased ARTI's institutional experience in"

investigating irrigation issues. This has Ted ARTI to be drawn

into research for other irrigation projects such as the Mahawelid

Program and the World Bank Minor Irrigation Rehabilitaticn

Project. Having said this, it would appear that ARTI's research
capacity-on irrigation matters has been over- extended, given the -
probiem with retaining experienced staff. This is one reason why

the special studies funds included in *the project budget have
been under-utilized.
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"CHAPTER 1V
TRAINING
A. General

1. The Original Project Paper

The original project design provided for five separate ;ypes of
training activities. They were :

Reopening and upgrading of the Irrigation Department's
Training Institute at Galgamuwa;

- Strengthening the Mational Diploma 1in Technology cCourses
in c¢ivil engineering at Katubedde and Hardy Institute;

- A series of in-country training courses at the Hardy

Institute, the Agricultural Training Schoel and Agrarian

Service Centers;

- long and short term participant training in tne
Philippines and in the United States; and special cbserva-
tion tours for 20 policy makers.

Training for Institutional Organizers was not included 1in gthe

original PP, because the I0 concept had nct been formulated. This

important training element was recognized in the PP amendment,

Based on I0 performance and interviews, it appears teo have ba=an

~well designed and executed.

2. The P?oject Paper Amendment and Cost Changes

By the time -the PP amendment was approved in 19¢:. the propdséd-

content of the training element had been revised. The most
jmportant changes were :

- An extension of the role of, and support for the Galgamuwa

Institute;

- A substantial expansion of participant training;

- ET1m1nat10n of the proposed programs to upgrade traTning

at Katubedde and the Hardy Institute; and

- Some decrease 1in the emphasis on other in-country
training.

The line item amount for training in the criginal Project Paper
was $700,000 in Toan funds, and this was increased to $1,G07,000
in the PP amendment, of which § 75,000 was budgeted for 10
training. Although there was no breakdown of <training costs in
the original PP, the increase appears to have been primarily for

an expanded program of long term participant training. Both

training estimates understate the planned and actual costs of the
training program, because of the standard <categories of AID
funds. The details are shown in Table 7.
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TABLE 7

Total Training Costs, By Element

-(30007%
Original  Amended Estimated Actual
ltem PP PP End Project 
Participant Training © 700 832 _ 946
(Long Term) na (342) {279)
{(Short Term) na {590) (667)
10 Training g - 75 31
“TRAINING TOTAL | 700 1,007 377 .

OTHER TRAINING COSTS

Galgamuwa Facilities

& Equipment na 360 351
Training Advisors 313 510 460
GRAND TOTAL . 1,013 1,877 1,782

Note: Excludes water Synthesis training workshops

. Sources: PP ‘as amended, Mission Tra1n1ng Reports
- COnSuItants Estimates

The separate eiements of the training progr;m are discussed  in.

the following sections. The evaluations in these sections draw on
- interviews with 20 1long and short term participants. The

composition of this .group was determined. prxmar11y by the

- availability of interviewees.

‘8. Galgamuwa

The Irrigatibn Department’s Irrigation Training Institute at

Galgamuwa was established in 1956 and closed in 1970. The Project
Paper proposed reopening the Institute to meet a pent-up demand

~for trained Technical Assistants 1in the Department and to

establish a program of in-service training for departmental and
other personnel. The PP amendment carried this concept forward
and included 'a $200,000 1ine item for constructicon of new
facilities which had been determined to be needed, and $160,000

for training egquipment., In addition, the project has provided

long term academic training for four faculty members; a2 one year
resident faculty advisor to assist in the revision of the basic
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curriculum; and advice and assistance from the Project's ang
term training advisor in training methodology and the design of
in-service training courses.

The Institute was reopened in 1982. It currently has a full time
teaching staff of five engineers and two technical assistants,who
are augmented by part time personnel. Its annual budget,
excluding salaries, is Rs 1.95 miltion. By the end of this year
it will have provided two-year entrance training for 204
Technical Assistants, with a ciass of 75 enrolled for a next
year, Class sizes are expected to be reduced by about 50% in
future years, since the pent-up demand for Technical Assistants
will have been met and new trainees will be required primarily to
cover attrition. In addition, since mid 1982, the Institute has
held 21 in-service training courses for 402 personnel from the
Irrigation Department, the Mahaweli Authority and other govern-
ment agencies. Courses have been held for technical personnel at
all levels from engineers to draftsmen. The Institute also
participated actively in the training of the first group ot ICs,
and it has trained 150 farm leaders on site at Gal Oya. Part of
the new facilities are still under construction and they may not
be completed in time to qualify for AID reimbursement.

A11 available evidence indicates that this component of
Project has been a success that has reached well beyond the al
Cya project area, The long term trainees are selected by open
examination and sign a five-year bond when they wenroll. Their
training is not available anywhere else in Sri Lanka, [t provides
a2 solid grounding, and the graduates have Ffilled a critical
personnel reed in the Irrigation Department. The short term in-
seryice courses are meeting an important training need and appear
to be equally effective. Indeed, several of our interviewees said
that their in-service training at the Institute was -superior ¢
the training they received abroad.

ot
T
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C. Participant Training

1. Long Term Training

The most important difference between the original PP anc the
Amendment appears to be & substantial increase in the number and
cost of long term participants. The PP makes no reference to long
term participants in the project description, but the technical
annex states that two professionals (presumably from the
Galgamuwa Institute) would receive one year's training abroad in
irrigation and educational techniques. The Amendment provides for
long term training for a total of nine persons. It is a somewhat
heterogeregusmixture, The three ART] trainees were to include cne
Phl program, one masters program and one non degree program. Only
two persons have been sent, both are still abroad, and the
masters program will not be completed. The PhD program appears to
have been of 1imited direct benefit to the Project, although the
participant, who was active in the early stages of the project ic¢
doing his thesis work on the Gal Oya experience.
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A11 of the other lgng term participants were sent dbroad on non-
degree programs, which were specifically designed for them. The
programs were apparestly non-degree - cnes because of PRC's
perception that the Mission wanted them that way, and not as a
result of an overt Policy decision. Qur interviews indicate that
these programs were ail successful and that the returnees are
applying their training in their work. However, all were critical
of the fact that they were not able to obtain degrees both for
personal reasons and because the added prestige would have made
them more effective, especially in the presentation of new ideas.
It is a subjective judgement, but we support this view. In most
cases the degrees would have required only a little more time and
money. We believe that future long term training should consider
the possibility of masters degree programs which are carefully
designed to insure that the course waork s relevant to the
trainee’s Job.

2. Short Term Training

Short term participant training dominates the training component
in the PP, in the amendment, and in practice. A total of 115
persons have been sent 2broad for short term training and an
additional 18 (including eight members of Parlfament] were sent
on observational tours. The original PP concept was that most of
the short term training would be <conducted at IRRI in the
Philippines. In practice, most was done through a special course

designed by the National Irrigation Authority (NIA) in  the

Philippines and at Colorado State and Utah University, often -in
combined programs. The shift to the NIA was a conscious choice
based on the quality and relevance of their training program. One
program was -heid in Pakistan, but it was not repeated because
differentials in climate and system magnitude and design Timited
~its effectiveness,

These short term participant training courses appear to havs heen
‘carefully selected in terms of their. relevance t¢o the project and
particularly the <concepts of water management. Howsver, the
benefits of the training, while i{mportant ones, are largely
intangible. Qur sample of interviewees is very small, but none of
them could point to specific skills that they learned abroad and
that they were applying to their jobs. But almost every —one of
them cited a general increased knowledge of water management and
a heightened awareness of its importance as the most important
benefit of their training. And most could cite specific examples
of how that affected their performance on the job. This group
includes construction technical assistants who = would normally
be Tess concerned with water management, which 1is more the
purview of operation and maintenance TAs. Thus, while we cannot
support it with hard data, we are cognvinced the short term
participant training program was effective and worth the cost. We
beiieve it has improved the long term performance and
capabilities of the trainees; and that it was one factor 1in the
success of the project in changing the climate of communication
emong government officials and between them and farmers. And it
undoubtedly had important morale benefits as well.
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D. In-country Training

In-country training was given important empha51s in both the P?
and thée amendment, but we have very little basis for making any
judgements about it. Records indicate that some 300 farmers anad
farmer representatives were trained in one and two day workshops,
and that well ocver 100 government personnel from more than five
different agencies received training in special courses ranging
in length from two days to two weeks. From the pattern in the
progress reports and from interviews it seems clear that the
in-country training element gradually declined over the 1ife of
the project. This apparently was due to a combination of the
following factors

- The press. of the rehabilitation work in the later yeahs

- The creation of the [0 program, which informally took oven.“i7

some of the farmer training; .
- The reportedly limited interest of farmers;

- The sheer logistics of mounting this type of tratnzng most‘

especially for farmers; and.

- Departure of the 1long term training advisor and othér;'

consultants,.

E. Training of Women

-

. It appears that none, or aimost none, of Tthe persdns[-traihédf

under the project were women, because women do not occupy the
positions from which the trainees were drawn. _

F. The Program Balance

Subject to our inability to judge the in-country ‘training, we

believe the training program was well balanced. Upgrading the -

Galgamuwa Institute was necessary for the project, Tuture

projects and the Irrigation Department as a whole. With . the

exception of the PhD program, the Jlong term training prepered

individuals for specific important positions within the project. -
The -shert term participant training helped create the attitudes .

in a critical mass of technical personnel who were directly
involved in the execution of the project and it was one . key
factor in the communication change that we have cited as a major
accomplishment. :
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CHAPTER V¥
OTHER PROJECT COMPONERNTS

A. The Probiem of Conflicting Administrative Boundaries

A variety. of government agenciss serve the farmer. A few of these
are ' _ _ R

{a} The KVS extension agent in the Depaftment of Agricultufe;".

who assists the farmer with on-farm management of inputs,,j
including water, fertilizer, seeds, etc. in. order to .-

increase his productivity and income.

{b) A Yaya Palaka 1is an agent of-_thé “Agrarian 'SErViCeS ¢' :J.

‘Department who is expected to  coordinate the supply of
Tnputs to the farmer. . : - . Lo

(c) The village based banks and a variety of oprivate .lenders =

supp]y the credit to the farmnrs._

(d} The Cultivation Officer coord1rates . . the decisions .

regarding cropping patterns and the uu1t1vat1cn queStTohs
at the'farm level. : DR

(e}' The ua}a Palaka or Irr1gat10n Qverseer controis the supply §_¥ﬂ2€

of water.

One ’maJor. pr0b1em in providing comprehgnsive, -CQordinétedf*“”'

services to the farmer is the varying Jurisdictional boundaries

of the different departments and agencies. The above Government & 7
employees work within their - departmental administrative - .70
boundaries ( not all jurisdictions of the different ‘gepartmental ., s

representatives c¢oincide}, whereas the: 1"r1gatxon official’s

boundaries tend to follow hydraulogic boundaries. These. 1ur35;*€1

dictional boundaries need to be rationalized if the services ~are -

to be delivered 'in an efficient manner and .the  government.

employees with overlapping and finter-dependent reSpOnsibiJitias;é“w 7€

are to act as a team,

' Pespite this limitation, the generaT cooperatlon amohg-~£ﬁéﬂ
employees serving the Gal Oya service area appears to ‘have . been
~good. The Department of Agriculture in particular intensified-its.

extension services and the Agrarian Services Department seems to -
have increased the availability and accessibility of the

-necessary imputs to coincide with the increased availability ~of

water due to the rehabilitation project.

B. Diagnostic Analysis

. The Diagnostic Analysis «component of the project 1is .being

implemented at Polonnaruwa by the Consortium for Internaticnal
Development through a direct contract with AID. The basic purpose
of this component was to work with a Government water management
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team, or Cell to prepare prefeasibility reports or proposals
which would identify rehabilitation work on selected systems.
This was to involve the collection of vital, basic data on the
performance of the systems and then to identify areas which
needed physical, operational or management improvements.  Such an
apr ocach would, indeed, provide valuable insights and data that
couid significantly dimprove the design and construction of
irrigaticn projects, including rehabiiitation projects.- :

Qur exposure to the work under this component was limited by
time, and the data collection and anaiysis Js still underway.
With this caveat, our observations are as follows -

- While it is extremely desirable to <collect and analyse
diagnostic data such as water flow parameters,
infiltration and percolation, soil <characteristics, <crop,
water needs and timing .of application, water travel times
and methods of appiication on-farm, etc, the <c¢ost arnd
ability to do such detailed studies in all projects is
greater than the resources available., This makes the
replicability of the program doubtful.

- It is precisely the consideraticns of cost and expediency .
that prompted adoption of & pragmatic approach to design
and construction of rehabilitation work in Gail Oya, in
place of field . surveys and data collection which could
have improved the precision of the design. In fact, the
‘Master Plan component of the project, which was attempting
to develop a detailed data base, was abridged and
terminated due to lack of time., The detailed data
collection and research invoived in Diagnostic Analysis
should be viewed 1in this perspective and any future
effort din this area should be subjected to a stringent .
test of, is the data necessary?

- TJhe origiral intention of the Diagnostic Analysis
component was to dinvolve Sri Lankan counterparts and
develop a team that would carry on similar workK in other
parts of the country. The irrigation Management Division
never established the regquisite Water Management Cell and
Sri Lankan professionals attached to the project have been
drawn from a variety of organizations and have worked on a
part time basis. The continuity of their association with
similar work is uniikely. It is clear that this component
of the project will not achieve its intended instituticnal
purpose. However, given the sunk costs, the present data
collecticn effort shouid be carried to compietion.

Cl' On-Farm Water Management Research

On-farm water management research at Gal Oya was programmed to
evaluate revised and improved field canal layouts with on-farm
land levelling and water management Teatures, and as a demonstra-
tion to farmers.

A similar research program 1is being carried out in Kalankutiya
in the Mahawelij System H area funded by US AID. . The Gal Oya on-



farm research was dropped after the mid-term evaluation largely
because of the press of time, but it 1is possible that the
intention was to draw lessons from ongoing research projects such
as Kalankutiya for repiicability on this project. The on-farm

research is an example of the over emphasis on research in

original project design. We doubt that it could ever  have been
done in this project, and it should have been drapped.

0. PRC/ECI Contract Performance

PRC/ECI was the consultant that provided technical assistance.  to

the Irrigation Department from the beginning of the project. The
contract for consultancy called » . advice and assistance on ail
phases of the project, including planring, design, construc-

tion, operation and maintenance.

As 2 result of this consultancy several repdrts were prepared
including Master Plans for the Gal Qya and Uda Walawe Projects.
Specific studies were alsa prepared on Domestic Water Supply,
Water Re-use, Reservoir Operation etc. Also the consultant was
required to compile quarterly progress reparts to keep ail

concerned informed of the develiopments on the  project. . The
consultant also certified completed construction elements before

AID released funds under the FAR (Fixed Amount Reimbursement}
Program. This work was carefully done 2znd provided adequate

protection for AID in its disbursement of FAR funds. The -early’

relative emphasis on the data collection and planning vs.
progress on physical construction work was a source of
misunderstandings between the consultart and. the Irrigation
Department in the early stages of the project, Since the
adoption of the praqmatic approach and the <change 1in team
leadership the cooperation between the consultant and the Irriga-
tion Department has ‘improved <considerably and the consultants®
services have been responsive and sqpport1ve of the Department’'s
needs and the project. K :

In our conversation with the responsible officials of the

Irrigation Department, there has been a general apprecrat1on of
the Consultant's valuable contribution to the project.

One weak po:rt'was the non-availability in the ear1y _years o
properly qualified counterparts to the consultant's experts. I
this problem could have been corrected ty the Department in.
ttmely manner, the benefits accruing to the, project - and .overal
capabilities of the Department could have been greater.

f
f
a
T

E. Central Sugpert

The Irrigaticn Department is the principal implementation agency
for this project. The Project Paper envisaged creation of a «cell

within the Irrigation Department to support and coordinate at the

national level all project activities. The <cell to be created
within: the department was to include cother disciplines in order
to coordinate all activities on an irrigation project. However, a
Water Manacement Section in the Irrigation Department headed by a
Senicr Deputy [Director s vresponsible for this project. The
normal function of this division in the dgpartment is essentially
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technical. The structure and composition of this division has not
changed except that for the purpese of this project it has
contracted the services of cutside consultants., The expectation
of having a permanent inter-disciplinary cell within the Irriga-
tion Department with experience on this project for future
project design and implementation has not been achieved.

Meanwhile 1in 1984 an Irrigation Management Bivision Was
established under the Ministry of Lands and Land Development,
This Division is expected to perform the functions of the much
needed 1inter-disciplinary team intended to be built intgo the
water Management Division of the [rrigation Department.

Note: ARTI research and the performance of the other TA
contractor, Cornell University, are discussed in
Chapter II!l and its supoorting Appendix B.



CHAPTER VI
ECONOGMIC ANALYSIS

This project introduced physical and institutional 1improvements
into a mature paddy production system. Experienced paddy farmers
responded quickly to the increased availability of water and the
extension service programs were linked to the greater assurance
of a consistant water supply. The <credit, marketing and
distribution components were well established in the project and
were able to cope with the increased production. These factors
all combined to produce an unusually high rate of return.

A. Extent of Paddy Land Under Irrigatian

The large increased acreage and early date that additioral land
was brought under irrigation were major fTactors in increasing the
benefits of the project. The original design <capacity of the
project was to irrigate 42,000 acres under the Senanayake
Samudra dam before the project and there are now approximately
53,000 acres being irrigatecd after vrehabilitation. This 11,000
acre increase in area iJs more than. doublie the 5,000 acres
anticipated in the prcject paper and the 1increase was accom-
plished in six years rather than saven.

B. ECropping Intensitf

It is anticipated that cropping irtensity 1in the project aresa
will average 175% in the tenth year of the aroject, rather than .
189% in the seventh year as was expected in the Project Paper.
Cropping Inténsity was originally wexpected. to inérease by an
average of 10 to 12 percent a year until it reached 18%% in the
seventh year, However,a Reservoir Gperations Study, prepared by
PRC Engineering Consultants, develouzd data on precipitation and
water usage for the Senanayake Samudra and Navakiri dams which
indicates that 2 cropping intensity of 175% is about the maximum
level that can be expected 1in the future. 7o achieve this,,
physical renagbilitation of the <canal system will bring the
cropping intensity to about 184%, while <changes in farm Jeve]
practices which affect water consumption will be needed toc bring
cropping intensity up to 175%. Other factors which may affect
cropping intensity on the Left Bank are water usage rates &and
cropping patterns ¢n the Right Bank, particularly sugar cane

production, and changes in the use of water from the Senranayake
Samudra dam for domestic purposes.

C. Paddy Production

A review of statistical data, field chservations and interviews
with farmers indicate that yields are higher and have increased
faster cduring the first six years of the project than expected,.
Although the Project Paper estimated that yields at the start of
the project were 52,5 bu/ac, the evaluation team believe they
were about 60 bu/ac and they are expected to reach 88 bu/ac by
the fourteenth year of the project, In fact scme farmers are
already achieving yields of &0 - 100 bushels in the project area.

42



Thus, even after adgust1ng the without project yield upward, the
incremental increase is greater and came earlier than expected.
This was a major factor in increasing the discounted flow of
benefits in the internal rate of return.

It is difficult to estimate how much of the increase in yields
can be attributed to the project. Unusually heavy precipitation
occurred during the 83/84 Maha season reducing yields of that
crop because of flooding. But the increased water available for

the next Yala season and improved water distribution brought more .-

land under cultivation and increased yieids. The extension
service has also played a rnle 1in increasing crop yields by

promoting the use of fertilizer and chemical herbicides and -

prsticides,

Based on the assumptions abave on acreage, cropping intensity and
yields, production increased from 3.1 million bushels of paddy in
1980 to 7.million bushels in 1985. At a farmgate price of
Rs 65/bu this production level represents an inc¢rease 1in gross

yearly income in the project area of Rs 253.5 miilion ($5.3

mitlion).

D. Cost of Production

In the six years of the oroject the cost of paddy production has
risen from about Rs 1,5G0/zc to 3,500/ac. Much of this increase
is a result of -inflationary price increases. However, there has

alse been an increase in the proporticn of farmers using -

different types of fertilizers and chemicals, and an increase in
the amounts used. There is also evidence of greater care in Tland

preparation. These changes add to the cest of production over ahd -

above changes resulting from price inflation.

- E. Net Returns to Prcduction

The following are neat returns to various levels of paddy preduced

per acre. the calculaticens are based on the assumption that the
cost of production is Rs 3,500/ac and the farmgate price of
paddy is Rs 65/bu.

TABLE 8

Met Returns to Production

Pfroduction Net Return
(Bu/ac) {Rs/acre)
54 (Break Even Point)
70 1,000
75 1,375
80 1,700
8¢ ' 2,025
Source : Consultants' Estimates
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Although yields have been increasing, the cost of production
appears to have been increasing at zbout the same rate. Farmers
in the field responded that they are not making more money even
with higher yjelds because of rising costs. This 1is consistent

with the findings in other studies. Farmers with holdings of 2

1/Z acres and a cropping intensity of 164% would net Rs 4,100
a year from paddy cultivation at current yields. _

F. Internal Rate of Return

The internal rate of return for this project over a twenty year

perioc is estimated at 47.4%. The data for this are based on
records and observations of acreage, cropping intensity and

~yields for the first six years and assumpticns about the future
Tourteen years. The main reascns for this unusually nigh IRR are
that yearly net benefits were large and came early in the
project, Capital costs were larger than originally anticipated,

but they were spread over ten years, rather than being Tumped
into the first two or three years of the project.

The net benefits for the IRR were based on the estimates of
increased production of paddy. Although no attempt was made ‘to

factor indirect benefits into the IRR calculations, there  were
undoubtediy benefits to employment and business. The impact  on
employment 1is particularly important on second and third
generation farmers who are attempting to derive a living from the
Timited land available. L

G. Production Ccmponents

The evaluation team did not observe any major bottlenecks in the

production components to production. As paddy production has been -
the majer agricultural zctivity in the project area for the past .
thirty years, the credit, marketing, input distribution and

€xtension dinformation components are well established. The
farmers are familier with the formal and informal squrces  of
credit, Institutional credit sources operate. in the area, but
many farmers are ineligible because of past due debts or lack of
collateral. Informal sources of credit are accessable, but
costly. Private traders are active in marketing and there ‘is a
Paddy Marketing Board facility in Ampara. There are input
distribution outlets in Ampara and traders, cooperatives, and
Agrarian Services Offices are involved in input distribution. The
Extension Service appears to bhe active and there were no
major extension probiems observed by the team.
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CEAPTER VII
AGRONGMIC CHANGES

A. Production Potential

The production potentials of the rice lands within the project
area are closely related to the soil textures and soil hydrology
of the various soil groupings that occur in this region. With the
use of modern rijce varieties and the adeption of improved

management practices, rice yields of around 60 bu/acre are.

attainable on the shallower coarse +textured soils, while rice

yields around 120 bu/acre are attainable on the deeper fine.

textured soils. The averazge yielc¢s for the whole project .area
will thus be a weighted mean of a range of yield figures which

represent the different area extents of the respective soil’

groupings.

There are no significant physical and biological «constraints to-
rice production in this environment, Scope for «crop diversifi-

cation is limited tc the well drained soils during the dry vyals
season, and future expansion will need state fJinterventign with
respect to pricing and marketing.

B. C(Changes in Agronomic Practices

Significant changes have taxen place in agronomic practices which

can be attributed in part to the enhanced reliability of water
delivery as a result of renabilitation. They are :

- timeiiness of land preparation;

- shortening the time between land .preparation and sowings;

- enhanced and bLalanced use of fertilizer components and

increased fertilizer use; and
- improved weed and pest control.

A reduction in the time period from land preparation ¢ sGwing

has -been one of the more important strategies in water management .

pursued by the Extension Ssrvice of the Departmert c¢f Agricul-
ture. The stipulated perijcd from land preparatior tc sowing has
been targetted for four weexs., Data supplied by the office of the
Assistant Director Agriculture (ADA) for the Uhanz Adminis-
trative Division show & reduction in the percentage of land sown

after the stipulated period from 16 percent in Yala ‘82 to 2.8

percent in Yala '85. A significant reduction in the staggering
of cultivation seascns is aiso reported.

The levels of fertiiizer used by farmers has shown & marked
increase over a four year period. Equally important has been a
positive shift towards a mcre balanced use in the proporticn of
the nutrient elemenis N, P and K, with the result that the ratio
of basal dressing to zop dressing is now closer to the Depariment
of Agriculture recgmnendation. These trends in fertiiizer use are
attributed to improvac reliizbility of water deliveries, improvead

a
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transport .facilities down to the tertiary level, and a
vigorous extension effort:

In the earlier situation of wunstable wazter deliveries farmers
were accustomed teo using seeding rates in excess of 5§ te 6 bu/
acre to compensate for hasty 1land preparation and conseguent
. weed competition. Proper timing of herbicidal applications was
also constrained by the unpredictability of irrigation water. The
ADA reports that the seeding rate is now stabilized at 4 bu/acre
for the Yala. Qualitative improvements in the degree of weed
infestation are now clearly visible throughout the areas that
have benefitted from the rehabilitation.

A major spin-off that has resulted from the reduction 1in- the
degree of staggering 1in the cultivation seasons within the

project area has been the near elimination of the disasterous.

epidemics of the brown plant hopper which required very expensive:
control measures.
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Appendix A
THE PHYSICAL SYSTEM

A. Historial Perspective

The Gal Oya Project was initiated in 1947 and the Senanayake
Samudra reservoir and part of the canal system were completed 1in
1955. The Project covers a gross area of 281,000 acres. Within
the Gal Qya project area is the Gal GCya service area, which
covers a total area of 225,250 acres of lands—The system 15
divided into four separate divisions; Left Bank, Right Bank,
River Division and Navakiri, The first two 1lie 1in the Ampara
Irrigation Range, while the latter two 'ie in the Batticalosz
Range. T -

At the ‘time this rehabilitation project began, there was
virtually no data available on the Left Bank system above or
below Navakiri, either as it was designed or as it actually
existed. The length of the main canal was not known, much less
the branch canals, and the distributary and ficld channels. There
were no maps of the system (there still are none}. The design
drawings had been lost or destroyed. Ffarmer encroachments into
the system and the extent the system had deteriorated were also
unknown, This inhibited the ability to deo a complete preoject
design. It led to a Targe effort to re-create the missing data,
which ultimately proved to be not necessary for the project. It
also affected the accuracy of progected outputs which were, in
some cases, really guesses.

The Left Bank system was originaliy designed -to serve 42,000
acres, but by 1979 a total of 53,000 acres were attempting to
draw water from the system. Many factors have contributed to this
increase in service area, but the principal ones are probebly the
following:

- Established farmers have encroached into the canal
reservations as far as they could go and still get water
either through existing inlets or by building new 1inlets,

- New farmers have moved into the reservations and started
farming.

~ New anicut schemes have been constructed 1in the re-use
systems,

Since 1983 these encroachments have been regularized and they
were taken into count in the rehabilitation design.

In 1983 the Left Bank system was determined by planimetry, based
on 1981 aerial photography. It shows that the <total extent of
irrigable area under the left bank canal system is



TABLE II-1

Area Served By The Project

Above Navakiri Reservoir 40,051 acres
Below Navakiri Reservoir 12,955 acres
Paddirippu River Division 7.015 acres

| TOTAL 60,021 acres

The Paddirippu River Division comprises several anicut schemes
~along Navakiri Aru and Kandakadumadu Aru as & re-use system:
Though the main canal is designed to command the entire 60,021
acres on the left bank, except for increase in main canal
capacity, the Paddirippu River Division does not form part of -the
work carried out under rehabilitation. The Paddiruppu River
Division serves private lands which were settled prior to-
development of the original Gal Oya scheme.

B. Progress to Date

The overall progress of the rehabilitaticn effort is reported: at
72.5 percent as of September 30, 1985. [t is expected te¢ reach
~about 80 percent by PACD., The rehabilitation progress achieved
to date and the estimated cost is summarized in Table . II-2. The
number of structures repaired or improved is summarized in Table :
I1-3. : : ' :

Table 11I-2

Summary Q0f Estimated Cost And Accomplishments In Construction

ESTIMATED
COST | N
LENGTH (MILLION ACCOMPLISHMENT
ITEM km RUPEES) % COMPLETION

‘Main Canal 41.6 23.8 1C0%
Branch Canals
Uhana 15.2 10.4 )
Mandyr 15,4 £.9 }
Malwatte 4.8 1.7 )
Chadiyantalawa 8.8 2.6 )
Sammanturai 19.5 3.1 ) 100%
Gonagolla 13.5% 6.0 )
Vellavelj 13.5 3.2 )
$iTlikody 5.3 1.1 )
Thumbankerni 11.7 2.3 )
Kadukamunai 7.7 1.5 )



D-Channels and Field Channels above Navakiri

Uhana Area

Distributary Channels
Field Channels

Mandur Area

Distributary Channels
Field Channels

Maiwatte, Chédayanta?awa
and Samanturai Area

Distributary Channels
Field Channels

Gonagolla Area

Distfibutary Channeis
Field Channels

Channels Branching Directly

39 4.9 ) :
70 3.5 % D-Channels 100%
) fField channels:
) structure 35%
144 18.1 ) '
175 8.7 ) Earthwork - 25%
)
)
)
)
47 £.9 )
70 3.5 )
)
)
)
53 6.7 )
50 3 )

From. the Léft Bank Canal

Bistributary Channels
“Field Channels

89 11.2 )
76 3.8 )

© B-Channels and Field Channels Below Navakiri

.S$illikody Area

Distributary Channels
Fleld Channels

Vellaveli Area

Distributary Channels
Field Channels

Thumbankerni Area

- Distributary Channels
Field Channels

Kadukamunai Area

Distributary Channnels
Field Channels

Total

7 0.9 ).
15 0.8 )
)
)
. b o
29 3.7 J  D-Channels 380%
&0 2 ) : '
J Field Lhannels:
% Structures 0%
30 3.8 ) Earthwork 0%
50 2.5 )
: )
)
)
11 1.3 )
1.6 )
147,¢
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: Main Dra1nage Channels and Navak1r1 Reservoir

. Uhana Drains 52.8 3.2 . 100%
Mandur Drains 31.9 1. )
D - . _ )} No work done
. Gonagoila Drains 45.4 2.7 ) SR
Navakiri Tank | | 2. 100%

Total 10.6

TotaT Est1mated Lost Of ;rr1gat1on And uraTnage

- {Million Rupees)

: _Irrigati0ﬁ_Phase T : . 147.9 N
Drainage Phase - 10.6 .

158.5

Squréé, Trr?gatTOn Depar*mEnu and PRC QuarberTy Progress Peport
' of September, 1985 :

Table I11-3
. Number of Structures Construsted, or Repaired and/or Impfdvgd-"jﬁ”. |
_ _ New --Repafffimpravemént i.Tdté{Efj“;i
Main Canals =~ - 51 R g E” -.ﬂﬁ59?1?-**
Branch Canals : : 268 c 107 0 o w3750
D Channels 1753 910. ¢ 2663 .-

Field Ehannels o 751 ' -~ gi'“j?Sy_fl.T

Source: PRC. Quarteriy Progress Report
of September 1985

"C. Cost Per Acre Of Rehabilitation

The actual cost of rehabilitation for the whole project was . not.

availavle at the time of this evaluation, because cost racords of?ff:

force account work were not up to date and the work on- dlstr1ba-

taries and field channels was not complete. As a result, costs._ ,
per acre had to be calculated based on the design est1mates of .
costs. Based -on the Quarterly. Reperts, actual costs are . very ...

close to the e<t1maues.
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Based on the cost estimates, the cost per acre for Gal Oya is Rs
2,890. Figures obtained from the Irrigation Department for the
cost of rehabilitation of seven other irrigation rehabilitation
projects in Sri Lanka show an average cost per acre of Rs, 1,876,
with a range from Rs. 1,408 to 2,570. Thus the cost of rehabili-
tation of the Gal Oya canal system is about 60 percent higher
than in other projects.

Higher costs at Gal Oya are partly due to some sandy reaches 1in
the canal trace, the extreme deterioration due to 1lack of
maintenance over a lonc pericd of time, structural defects in the
irrigation infrastructure and the need to build essential -
structures that were not included in the original design. Further
the main canal is designed toc issue suppiemental water tg 7,015
acres in the Padiruppu River Division . The <cost incurred in
rehabilitating the main canal to carry this additional capacity
and the cost of augmenting Navakiri Reservoir have both increased
the average cost per acre. In view of all these factors, the cost
per acre of Rupees 2,990 for vrehabilitation of the Gal Oya
canal and drainage system is reasonable.

D. QOverall Benefits O8F The Physical Rehabilitation

1. Increase in Extent Irrigated

The Left Bank Canal System was designed to serve 42,000 acres of
legally allotted land. However over the years, there has 'been
iT?ega; encroachment into the canal reservation (the canal right
of way).

Leng years of neglect of maintenance of the canal system has
reduced its capacity and hence all areas intended to be served by
the original design were not receiving water. Thousands of acres
at the tail ends, particularly downstream of the Navakiri tank,
did not receive water for almost a decade., While 'no quantifica~
tion of the reducticn in the «canal <capacity s available, we
estimate that, prior to rehabilitation, the system might have
been capabie of carrying water sufficient to serve, efficiently,
an area of 30,000 acres in the Yala season.

The system can now serve 53,006 acres directly, and an additional
7,015 re-use acres indirectly. Thus, the rehabilitaticn has
jincreased the area served by a minimum of 11,000 acres and
probably actually indirectly benefits up to 30,000 acres more
than at the start of the project.

2. Hydraulic Performance

The hydraulic performance of the system has improved considerably
due to rehabilitation. This is best illustrated by a comparison
of the flows achieved, and the command area served at the MPM-18
gauge in the lower reaches of the Mandur Branch,

Although the guage hieghts on this branch are about the same in
1980 and 1985,the amount o7 water carried increased <considerably
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due to the improved hydraulic carrying capacity of the channel

now. As a result the area commanded has increased from 1,200

acres in 1980 toc 4,650 acres in 1985,

£, Technical Performance

khile it is evident that the physical rehabilitation has been

done well overall, there are several technical issues arising out -

of this éxperience that can be wuseful in improved design .of

future projects, as well as better management of the system
covered by the current project. These issues are evaluated -and

summarized below.

1. Master P1ann1ng

The original PP envisaged preparation of Master P1ans for:Gal Oya:

and Uda Walawe .to make an inventory of the existing. water: .

resources, their wuse patterns and to develop alternative{

scenarios for optimal use of available resources. The  master

plans were also expected to focus on drainage and water re-use,
-as well as provision of domestic wvater supply  for farmer

settlements. These master plans were exnected to form the . basis

for further design ‘and dimplementaticn of the: proposedf'”"'

rehabilitation program.

The work on the master plans Started with the  arbiva?f.df.-thu

PRC/ECI consultants in 1980. Some of tne data deficiencies that .

existed right from the beginning of the original project concept

were overcome and a considerable data base was estabTﬁshed,_

containing information such as :

- The status of existing canais, the1r ‘design capacxty and
: their discharge capacity,
- Sites where control structures were needed;.

- Hydrological features,such as inflows intc the rpsnrvo*"s g_

- The rotation patterns in use in the system; and
- Indications of water use practiczs by cu1t1vators

However the level of effort required to ccllect 'tne data Was
underestimated at the time the work started .and. there were

inevitable delays in the compilation of the data bases. This . -

resulted in a review of the relative effort to be expended for
master planning and led to the recommendation by  the 1982 mid-

term evaluation to terminate further work on the Uda Walawe:
master plan immediately and to wind up the master .plan effort for.
Gal Oya soon thereafter. Rather than carry the planning effort,

forward to the preparation of detaiied rehabilitaticn plans, it

was decided that rehazbilitation would proceed without such plans,.

using & pragmatic appreach to dessicn and construction, The

ultimate result was that, while the wmaster plans resulted in-

fairly strong dataz bases, where none existed before,- their
analytical strength and usefuliness as guides for further @ design

and construction of specific rehabilizaticn work sas severely

Timited. Thus the full extent of benefits expectad from the
master planning effort were not achieved and the plans themselves
are usefui largely as reference documents.
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There is oﬁe maJor data gap, however, that has never bDeen

gvercome. ThHat is the preparation of accurate maps of the system

drea at a suitable scale. Such maps would have heen very useful
during design and construction and they are necessary if the
system is to be operated and maintained as efficiently as
possible. The preparation of such maps shouid be @ requirement in
any future project and a condition for further project
activity at Gal COya. ' -

2. Trea 0r1g1na} Des1gn Appraach

A?though the design capacity of Teft bank main canal at- the head
reach was 1,477 cusecs (42.2 cumecs} siltation and deviation from

“designs during construction had reduced infiows to the system. ‘to .
1,364 cusecs (36.83 cumecs) by the start of the project. Lack- of . =
control structures on the canals had necessitated a - -rotational
©.irrigation where canals were operated twc to eight days at larze

discharges and then shut off for three to nine days. This system

of irrigation over a  long period withcut ' proper maintenance

- resulted in siltation and the deterjoratioa of the canal banks_'“;- -
due to frequent draw down effects. These reduced {lows and -~ the 7

encroachments coupled with' deteriorated irrigation infrastruc-
ture, contributed to acutely. urrellab1e aﬂd ‘inequitable d15tr1buejﬁ
tion of water. :

The main consideration in formulating the rehabilitation desiqn
criteria was to develop a physical system with operational
controls capable . of delivering pre-scheduled flows of water to
the wvarigus parts of the system. The canal system was designed
for continuous flow: in _the main and Dranch canals and -the

distributary channels, with rotational irrigation to be practiced . & .
at the field channel level, It was based on _the creation -of

farmer organizations to manage water rotaticn to the individual

farm Tots. This requires construction of new Tield channels . to.

replace direct pipe outlets +rom distributary channels . to

adjacent farms. and the incorporation of ‘suitable measuring

structures, checks and pipe outiets in- ali field channels  to
facilitate timely . and equitable distribution of .water to

- individual farm Jots on a rctational basis.

The main canal is now designed to convey 50 cumecs at the head -
reach, enough to command 560,021 acres. Delivery schedules for -
‘each field channel are determined from the cropping calendar -and

area <cultivated, The vreleases of water to each field and -
distributary channel and to each branch and main canal rengatory

structure are computed from these schedules.

To meet this requirement, the original project design envisaged
detailed canal trace surveys and sizing of canal profiles -and
control structures that would meet the delivery schedules. The
system incorpcocrates water measurement devices to monitor
perfarmance, to provide the basis for gate adjustments and to
prepare daily, monthly and annual water delivery records,



3. The Pragmatic Approach

Drawing on the data that had been collected, the basic concept of
the pragmatic approach was to conduct a physxcai inspection of
the system to determine what needed to be done to .ensure

hydaulic efficiency of the system at the required capacities and
to stabilize the canal banks, which had been subject to severe
erosion. The governing principal was 'it it ain't broke, don't.
fix 1it'. The opragmatic approach stressed the following

activities, among others :

- Repair weak sactions as needed to assure safety and full:

operabiiity.

- Repair major structures %o full design standards and to1

recalibrate the d1scharge reiat1onsh1ps ¢f gates.

- Bring the entxre canal system to practical design standardsfﬁ~7 '

to facilitate ease of operation and maintenance.

- Carry out minimal work necessary to reduce STuff1ng bank: }??f

areas, and erosion at the outside of bends.,

- 'Reduce 511t intake and remove magor silt dep051ts.

- RepYace direct 0ut1ets .from d1str1butary cbanne]s with -
field <channels where their economic &nd operau10naIT
practicality could be demons.rated. Where @ such ' field
channels would serve widely spaced outlets, 1ndw1dua1E

small diameter outlets in the distributary channels were to: B

be installed as the farm turnouts, as exceptions to  the

basic rule,

Since the design and construction carried out under this approach -
-did not have the benefit of a full and thorough planning phase,’

it had to rely heaviiy on the experience and Jjudgement of - thg

design engineers and this required considerable on-the- job';3”

training by PRC. However, it was successful in  practice. It
resulted in a hydrau11callj efficient, maintainable -system . that :

can supply the area under its command.

4. Qverall Construction Procedure and Progress

Construction procedures were drawn up for rehabilitation df[ the5
main canal and major branches by use of heavy ‘equioment, -while
labor intensive techniques were to be used for work on smaller

~distributaries and field channels, The progress on the labor

intensive component of the work has falled very much behind-{

schedule.

Fixed Amount Reimbursements

Under the Fixed Amount Reimbursement (FAR) System, the executing

agency is obliged to complete the various items of work with its’

own rescurces before seeking reimbursement. This 1is a good
system. In the case of non-reimbursable 1items, such as the
construction of field channel earthwork by farmers, and drainage



canals by use of heavy equipment on force account, there was less
financial incentive to complete the work. This has contributed to
the slow progress on these items.

When the FAR system was established by Project Implementation
Letter (PIL) 13, the letter stipulated that the FAR reimburse-
ments would be paid into a revolving fund under the control . of
the Irrigation Department. In the fall of 1982 AID advanced §
100,000 intc such an account, and this amount was maintained
separately in the projects account wuntil it wes finally
liquidated in the first quarter of 1984. However, when the -first
reimbursement requests were officially submitted to AID the
Irrigation Department requested that the reimbursements to be
paid to the Treasury. Apparantly, AID did not object to thig
important deviation from the provisions of PIL-13.

The fact that reimbursements have been .made to the Treasury
rather than to an Irrigation Denartment revolving account . has
slowed the pace of rehabilitation work. It has probably diluted
the Department's incentive to complete the rehabilitation work

and it has certainly subjected the work to budgetary constraints

that otherwise would not have been imposed. Cre result will be
the de-cbligation of funds that might. have accrued ts Sri Lanka.:
If possible, the situation should be avoided in future projects. .

Farmer Participation in Construction

In the project design farmers were expected to do the earthwork

on field channels on a seif-help basis, and to co-operate . with
the Irrigation Department technicians in placing and constructing
the structures on field channels.

In practice this has happened in only a limited part of the area,
and it was probably an unrealistic expectation. - (This is
discussed further 1in Appendix B). In any case, the completion
rate for field channels above Navakiri is onrnly 35 percent for
structures and 25 percent for earthwork. Nothing has been done
below Navakiri. As a result, the percentages Tfor the system
overall are 25 and 15 percent, respectively. The system will not
achieve Tull design efficiency until this work is done, -and it
will be especially important in the years to <come, when wvater
availability 1in the Yala season will be restricted. AID shculd
insist that the Irrigaticn Department complete the work, and it
should be a condition of any successor project activity in. Gal
Oya.

The problem of farmer participaticn in field chennel earthwork
might have been resolved, if there had been better cooperation
between the engineers and non engineers in <trying to find a
solution. There are three &lternative approaches to the problem
that might be tried now. They are



- Contract with farmer organizations or farmers to rehabilti-
tate the field channel entirely, including earthwork and

structure. The Irrigation Department  would provide -
technical assistance, conduct the necessary surveys, f1e1d;_

stake out the channels and the layout and placement of
structures, supply materials such as cement, and pay'-ror
the labor involved. .

- Have the Irrigation Department, or its constructors;_ba17d
' the structures and contract with the farmers to do do the

earthwork, with technical assistance from the Department.

- Rehabilitate the field channels comp1ete1y by force -
account or contractors.

The last alternative would be the least des1rab1e a]térnativéVGj:
'since it would foster the belief among the farmers that the field .
" channels are the government's responsibiiity. On the - first ‘two

alternatives it would be highly desirable, if not essenulal to

require a partial contribution of free labor by the farmers. Th1sgf3 _
would help foster their senses of ownership of the. channel andﬁf;f*

thus stipilate them to maintain it after rehabilitation.

5. System Operation

Ro*at;on vs Continuous FTow

The original Gal Oya project design and subsequent operatxon wasﬂ
on. a rotation basis at the branch canal level, as was then '
customary with ~the majority of idrrigation prOJects in the =““*

country. The disadvantages of this were discussed above, and the
rehabilitation design for this project adopted the princ¢inle of

continuous flow in the entire system providing for rotatwon only & -
amgng the farmers along a field <channel. This change . . the:

operational pattern was made to effect economy by using -&xisting

canals with minimal change in cross-sections and for ease and . °
simplicity of operation. This is highly desirable and preferred

by the farmers, since continuous flow 1in . the Ssystem ins 1res;;ﬁ
Y . P

their confidence in the avaiiability of water and hence thE“

retiability of the system.

The Computer Model

Under the PRC/ECI contract for technical assistance, a computarf"’

model was developed to calculate the flows regquired at «critical
points in the system to meet the system demands computed on . the
basis of data inputs and/or assumptions on irrigated area-at_each-

off-take, sgil tyne, evaportranspiration, rainfall, state of. -

farming activities and canal efficiencies. The erwg;tfoh'

Engineer (IE) for Ampara, who is in charge of operation of the

head works of the left bank main caral and all of the 1levt bank =~
system above Navakiri except the areas below Weeragoda tank (Unit
26 and Block J}) has developed a system of reporting and-
instruction, on a daily basis, with the TAs, Works Supervisors’

and Irrigaters in his area. Through this network he obtains the

geuge readings at all offtakes early in the <day (about 8 . AM),

consu!ts“the model and passes instructions Dback to the field
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within ar hour or so. A simila: -mmunication Jin the afternoon

ensures that the system is coperatin, < expected and provides the
opportunity to make any further adjustments if necessary, based
on feed back from farmers and field staff cbservations).

This system, which started 1in 1984, appears to function
reasonably well, With time the data inputs can be refined and the
model made much more responsive to the actual field conditions,
and a fair degree of agreement can be established between the

calculated flows and actual field needs. While the If ({(Ampara)

issues the amounts of water requested by the IE (Xalmanai), who

controls the operation of the canals in Unit 26 and Block J; and.

the Deputy Director {Batticaloca), who controls the system below
Navakiri, the computer model dis not being used for detaiied
operational decisions at the individual oif-takes of those parts

of the system. This is because large parts of the system under

those jurisdictions are still under construction. Eventually when
the construction work is completed and the entire system s
operational, the computer model should be wused for detailed

operational decisions at all off-takes in the entire system..

Considering the number of measuring devices introduced as part of
the rehabilitation project, such. detaiisd fine-tuning of the
operation is feasible and desirable. : _ '

-Some Operaticnal Issues

It is quite c?éar'that the hydraulic cperation of. the system has

improved considerably because of rehabilitaticn. But the reha- .

bilitation is not complete and consideratblie zreas 1in -the lower
‘reaches have yet to come wunder full operation. Due to the

apparent abundance of water avaiiabie and better hydraulic

efficiency, combined with good rainfall patterns ir the past two

years, there is a feeling of surplus water in the head reaches.
This may have led to some wasteful water use practices. However

~with tne completion of the entire system, water wuse has to be
more efficient throughout, if the benefits of the renabilitaticr

are to be enjoyed more equitably in &ll sections of the commana

area.

One major deviation observed during the field inspection of the

canal sSystem was that direct cutlets to farms from distributary

channels have become more a rule than an exception. This results
in over use of water by farmers with dirzct outlets. while the
farmers at the tail-end undergo hardship in getting their share
of water. This was one of the inherent defacts 1in the Gal Oya
distribution system from the wearly days and unless 11t ‘s
rectified, proper and equitable distribution of water under a
rotational system at the field channel level, with predetermined
delivery schedules, would be a very difficult task.

An -example of the problem of direct outlets is the distributary
channel L23, serving approximately 160 acres. It has about &2
direct outlets serving approximately 9C acres. One Yot of & acres
has seven direct cutlets. Most of the lots served by the direct
outliets are alsc situated =at the fhead of the 5.5 xm 1long
distributary. The three fieid channeis sServing 29 lots are gt the
tail end of the channels. The farmers on tne field <c¢hannels -are
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expected to maintain the field channels and practice rotation
among themselves. This-is patently inequitable «considering the
fact that majority of farmers in the upper reaches get water from
direct pipe outlets, have noc field channels to maintain, and are
absolutely assured of water at any time from the continuously
flowing distributary channel. Currently the farmers on the field
channels at the tail end are being satisfied by pushing
discharges far in excess of the design discharge through the
distributary channel. This, is an extreme example of operational
problems, but it is certainly not the only one. There -are a
considerable number of channels with similar problems. If the
system is to operate properly, such built-in inequities will have
to be corrected.

Cue to good rainfall and availability of sufficient quantities of

water in the upper reaches, it was possibie in the past year. to

achieve almost 200 percent cropping intensity in 1985. However . B

the reservoir operation studies carriecd out by PRC/ECI point out
that the cropping intensities that c¢an be expected in this

project area in an average year will be somewhat less, and even,

then some of the tail end areas can expect failures once in three
to four years. This fact must be brought to the attention of . the
current beneficiaries before they develap toc much <complacency
and stip into wasteful water management practices both on-farm
and off-farm,

6. Maintenance

General

So far the project has been primarily in the rehabilitation cons-

tructicon mode, although attention has been paid to operations as
well., Each division in charge of construction has been exnected
to maintain completed reaches, while proceeding with construction
in new areas. However, the IE {Ampara) was recently  placed in

full charge of operation and maintenance of the majority of the
project area, with the exception of areas under the Jjurisdiction

of the IE {Kalmanzi) and the DD (Batticaloa) So far maintenance

is done on as needasd {or as felt needed) basis rather than -on a

routine and systematic basis. N¢ maintenance routine has been
established involving regqular patrolling of the <anal reaches and

"no standard forms have been developed to note abnormal conditions .

needing attention. Alsc, no maintenance manual has been adopted,
laying down specifications and guideiines governing the type of
work to be done in case of required repairs, or the work to be
done as part of a preventive maintenance program. The Irrigation
Department has published a general manual "Maintenance of
Irrigation Works", " however, under the PRC/ECI <contract the
censultant was expected to provide gquidance and assistance in
establishing a specific maintenance plarn for the Gal Oya project.
The consultant submitted a draft plan in 1982 and an updated plan
in early 1985. The project authorities have yet to accepit and
adopt these plans.
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The visibie lack of maintenance and apparent neglect of the main
system within the 0&M jurisdiction of the Irrigation 0epartmen§,
does not Tend credibility to demands that farmers must maintain
their field channels regularly.

It must be particularly noted that in spite of the rehabilita-
tion, - the system is 35 years old and must be nurtured carefully
if 1its wuseful 1life 1is to be extended to justify the capita
investment in the rehabilitation program. -

Now that ¢he bulk of the rehabilitation construction is completed
the Irrigation Department should consider converting the Ampara
range into an O&M range and reorganize it with emphasis onf
maintenance. '

Financing Maintenance

It was estimated by the  Irrigation Department that on the

average, gperation and maintenance {0&M)} of Irrigation systems
would cost approximately Rs 200 per acre. Under the terms of a
World Bank agreement, it was decided that farmers benefitted ‘by
an irrigation project should contribute Rs 100 per acre towards
Q&M charges and that the Government would contribute  the
remaining Rs 100 per acre. The idea was to increase the farmers'

contribution gradually until the entire Rs 200 charge was .borne

fully by the farmers. Considering the marginal and subsistence
level returns expected to accrue to the farmers it may be
unrealistic to expect them to bear the full «cost of 0&M. (See
appendix C). -

In prattice the Government contributions are being made as bart
of the reguler budget. While we were unable to establish the

exdact amaunts allocated to the Department for thée purpose of
maintenance, it was clear that they were below what was negeded

~and were less than Rs 100 per acre.

The amounts that were available seem to have been spent more on
operation, namely the salaries, wages and running of. the
government establishment rather than on maintenance, i.e.,
patroiling, spotting and correcting problems as well as regular
preventive maintenance,

Farmer contributions are deposited in a separate bank account in
the district where they are collected, where they are held to bte
used in consultation with the farmers. In 1984 collections in

Ampara District were 78 percent of assessments, by far the

highest collection rate in the country. This probably was due in
part to the Gal Oya. rehabilitation and the improved water
reliability that has resulted from it. However, collections to
date in 1985 have been minimal (2.7%). This may result from the
fact that most of the 1984 funds have not been used, so Tarmers
have not seen any vresults from their previcus contributions.

For the country as a whole, the collection rate was 36.8 percent

and is only 5.4 percent so far in-1985. Even if the farmer
assessment rate ultimately reaches its targets, this will take
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time to accomplish, and a levy of Rs 200 acre may never be
possible. In the meantime the Irrigation Maintenance Division and
the Department should prepare a plan which takes this shortfall
tnto consideration and does not neglect the vital meaintenance
work which is necessary to prolong the 1ife of the system.

7. Equipment

A 1ist of heavy equipment ﬁrocured and utilized on this project
is given in Table 1II-2. The reported equipment depreciation is
less than 20 percent, although this may be somewhat understated.
In any case, it is clear that too much equipment was ordered, too

soon, without establishing the real needs. However, cansidering - :
the weak data base <that wexisted prior %o start of . the

rehabilitation project, it would not have been possible to
determine the quantities of work to be done and equipment
necessary without careful analysis. ' o

Cost <control and management of the available equipment also

leaves a lot to be desired. For example, no records are kept of .

the value of work done on force account wusing heavy eguipment.
This was partly due to lack of counterpart personnel, o¢f an

appropriate level, during the tour of auty of the PRC/ECI -

consultant,

‘Thus the project 1is now left with a large surplius of equipmentf

which originaily cost $3.5 miliion, with about 80 percent useful
Tife Jeft in it. After retaining the minimum equipment necessary
for the O&M functions of Gal Oya, the remaining equipment should
be transferred to other projects. :

While by -and Targe the type of equipment ordered appeared to be': ;

-appropriate, there were instances of inappropriate and ekxpensive -

‘equipment ordered and unutilized on the project. One example was

the arrival of a $362,000 rock crusher that was so totally in- :

appropriate in size and type that it was never wused on the
project. Another example was a set of radioc equipment that could
have been extremely useful in maintaining necessary communica-
tions between strategic locations of the far flung parts of the

project. However, we were told that the radio equipment berama

inoperable in & short period of four months and was never fixed
or re-used for the 1life of the project. This could have  been

avoided by ordering appropriate equipment and then providing the

necessary training in its installation and operation,
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TABLE II - 2

HEAVY EQUIPMENT

IDENTITY  DESCRIPTION HOURS  DEPRECIATION
1D/MG/9 Motor Grader 2196 228
10/MG/10 Motor Grader 2038 20%
ID/MS/16 Elevating Scraper 345 3%
15/MS/17 Elevating Scraﬁer 2922 29%
10/FL/24 Loader o 3685 367
10/CT/36 Crawler Tractor 2405 245
Io/CT/37. | Crawler Tractor 3138 318
10/CE/39  Backhoe 1371 14%
1D/CE/40 . Backhoe ’ 1006 103
10/CE/10 Backhoe 1187 122
19/CE/11  Backhoe | 3155 323%
ID/CE/S' . Dragline 1967 20%
 1D/CE/S Dragline o 2016 - 20%
1D/CT/38 Crawler Tractor 1150 119
IB/CT/35 Crawler Tractor 758 ' 8%
. Average: o 20%

| Note: ~The useful 1

if
to be about 10,000 hours.

‘Source: IE (Gal Oya) *

F. Domestic Water Supply

The PRC/EC! contract for Technical Assistance calls for a study
of the situation with regard to domestic water supply and
preparation of a master plan. They completed such a study and
submitted it to the government in 1984, While it meets -the
¢ontractual obligations, there is nec evidence of government
intention to act on it, even though some minor tanks (about 12)
were-built in local depressions through the initia*ive of 1local
farmers, TAs and the IE (Gal Oya;.
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Domestic water supply is a problem 1in the project area. Many
neople use the canal water for bathing, cattle washing and for
drinking water. In some cases shallow wells are situated on canal
banks very close to the water surface in the canal. This s
dangerous from a public health point of view. Some system of
domestic water supply should be found that is independent of the
irrigation system. The quantity of water needed for domestic
water supply is not large, but wuse of irrigation canals for
domestic water supply requires running the canals during
non-irrigation season. This wasties considerzble water, One
estimate puts such wastage at 99.6 percent of such off-season
releases, thus reducing valuable storage essential in the Yala
irrigation season. Also such use of canals during off-season
disrupts essential maintenance activities on the canals.

G. Summary

In summary, the physical rehabilitation work will be about 80~

percent complete by the PACD. The work has been of a good guality
and the pragmatic approach tc rehabilitation has proven to be
effective. It has produced a system which 1is  hydraulically
efficient with measuring devices at all putliets which suppaort a
computerized operational model! which s in use and can be

extended to manage the whole system. The Fixed Amount '

Peimbursement method has waorked well, but would have been baetter
if reimbursement had gone into an Irrigation Department revolving
account, '

The majority of the field charnels remain to be rehabilitated and
this must be done if full system efficiency is to be achieved.

Maintenance is wvirtually non-existent, and a maintenance sysStem-

is not yet in place. Equipment utilization and maintenance have
been poor and excess equipment shouid be disposed of.
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Appendix B
A. BACKGROUND TO THE EVALUATION

i. Evaluation Approach

This evaluation assesses the effectiveness of the  Farmer
Organization component in achieving the two'purposes ascribed to
it :

- its effectiveness 1in generating farmer invglivement in.

system rehabilitation, operation and maintenance in Gal
Oya Left Bank;

-  its contribution to khowledge about how *fo effectlveiy
promote farmer involvement in 1rr1gat10n systems in Sr1

Lanka.

The evaluation starts from two basic premises ~about  the.
involvement of farmers din. irrigation system operation  and

maintenance. These premises, which are supported by experiences
with irrigation systems in Sri Lanka and elsewhere are

- That farmer participation in the design, operation and

maintenance of irrigation systems is desirable

- That in order for the participation of farmers in these
activities to be effective three environmental opre-

requisites must be satisfied. These Zre

=~ There must be a receptive bureaucratic and institu-

tional environment. This means that the ofticers

invoTved in tne administration of the system and - 'in
providing supporting services to. farmers (irrigation

officers and staff, agricultural officers, Agrarian
‘Services O0fficers, Land Commission Officers, etc) must
be willing to encourage and accept the . active
. participation of farmers in decision-making regarding

how, when and where these services will be provided.’

The legal and institutional environment must alsoc be
‘conducive to thé encouragement and enforcement of
-collective decisions and actions by farmers in areas
such as the distribution of water, the maintenance of

the physical channels, and wundertaking construction

contracts.

-~ There must be a well functioning and well managed

irrigation environment. This means that the physical =

irrigation system must be capable of providing farmers
with a predictable and reliable supply of water, Since
no -system can be entirely predictable and reliable,

farmers must be actively involved in ‘deciding on-  the
appropriate response to <constraints in the system.

-- There must be a social environment within <the farming

ccmmunxty which 15 conducive to active Co- o“erat10n and -
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involvement in the operation and maintenance of the
irrigation system. This means that farmers must see the
benefits of such co-operation and involvement; must be
willing to collaborate to achieve those benef1ts; and
must have the practical, technical and material
‘resources necessary to effectively participate in the
operation and maintenance of the system.

Based on the Project Paper, the Baseline Study, and various
consultants' reports, it can be said that at the commencement of
the Water Management Project, none of the three prerequisites for
effective farmer involvement in the operation and maintenance. of
the Gal Oya system were present, although some were beginning to
be in evidence. O0fficers were not accustomed to encouraging and

impartially responding to farmer initiatives. The physical system.

was in @ 'state of disrepair and water delivery was highly

unreliable, Farmers in the Sinhala portions of the Left Bank. =
System at the head end, where rehabilitation was to be undertaken..

first, were in socially heterogeneous and uncohesive communities
with a -history of political and ineffective government-initiated
farmer organizations and committees. Farmers in the Tamii

portions, where water was most unreliable, were in more cohesive:

communities, but they lacked the experiasnce and some technical

knowledge for more efficient water use once an improvement in

water delivery could be achieved.

The principal issues with regard to the Farmer Organization
component in Gal Oya relate to the -extent to which :the
environmental pre-requisites referred to above have been met
through the project, and to the associated level of activity and
tikely sustainability of the farmer organizations which have been
created. The principal issues with regard to the knowledge gained
from the Gal (Qya experience relate to the strengths and
weaknesses of the Institutional Organizer Prcgram {described
below) and the implications for how farmer organizations should
be supported in Gal Qya and elsewhere in Sri Lanka in the future.

2. Background and Obgectxvns of the Farmer Organ1zat1on
Component

The promotion of farmer participation in the “rehabilitation énd

subsequent operc*tion and maintenance of the Left Bank of the Gal
Oya Irrigation System was identified as a key .element in the
Water Management Project. The project paper accepted the
importance of "farmer participation 1in reducing the <cost of
rehabilitation and in improving the performance of the system
after rehabilitation. However, it was felt that more socio-
economic research and experimentaticn was needed 1in order tgo
determine hcw this participation could be achieved. The oproject
design therefore combined the establishment and monitoring of
farmer irrication organizations with a program of socio-economic

research and experimentation. The responsibility fer  this
combined furction was allocated to the Agrarian Research and
‘Training Institute (ARTI}. ARTI was to vreceive “technical

assistance in its efforts from consultants from the staff of
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Cornell University and was to work with the Irrigatien Department
and other government agencies to facilitate the organization of
water users into viable irrigaticn organijizations.

In practice the formation of ‘farmer organizations has been
promoted through the ARTl-administered Institutional Qrganizer
{10) Program, which has been the focal point for the farmer
organization component of the Water Management Project. The
program has been based cn the recruitment of 6 aroups of 21 to 33
(a total of 169) university arts and social science graduates who
have been trzined for 4 to 6 weeks and then sent to live and work
as catalysts among the rural residents of the €al Oya Left Bank
system. As catalysts the. ICs have been expected to encourage
and facilitate the formation of informal, seif-heip-oriented,
groups of water users at the field «channel 1level. Subsequently
these field channel organizations have been encouraged to send
representatives to Area Councils, the District Agricultural
Committee, 0D-Lh&nnel Organizations, and. a Project Level
Committee. (Farmer participation in these o¢rganjzations has
progressed more-or~-less in that chronoligical order. The order of
formation s discussed in Section B.1 below).

The approach of the I0s has been 4in -sharp contrast with the

familiar top-down, officer-instigated, formal, frequently
politicized, administratively rather than hydraulogically-based,
government-promoted farmer organizations. The IC sirategy was

adopted by ARTI on the grounds that previous government-initiated
farmer crganizations had¢ proven to be ineffective in mooilizing
farmers for the maintenarce and operatiar of water distribution
in the Gal Oya Left Bank System. Poor farmer-officer communica-
ticn and an atmosphere of mutual distrust and recrimination led
to the conclusion that the government officers already coperating
in the field could noct be expected to initiate the  changes in
modes of thinking and working together which were necessary among
and between both officers and farmers. At the same time the
social heterogenity, internal community divisien and an absence
of broadly accepted local lezdarship was seen to militate against
the formation of cohesive and effective farmer water management
groups in the absence of cutside encouragement and assistance.

The AID-funded project budget authorized $217,000 in 1ican funds
for ARTI, primarily for training, and $496,000 in grant funds tgo
cover technical assistance from Cornell (5403,000) and special
studies ($93,000). By September, 1985, 53% of the iocan funds, 90%
of the technical assistance Tunds, and 48% of the special studies
funds had been expended. With the exception of AID contribution:
te training costs and commodities for 10s (bicycles, motorcycies
for suparvisory staff, etc.) and the cost of Cornell Technical
Assistance, the entire budget of the G Program has been
provided by the Irrigaticn Department. This has hnelped to keep
the 10 program from becoming an ARTI- owned activity completely
divorced from the Department. The average estimated annual cost
of the 10 Frogram, including the cost of training 169 10s, has
been ‘Rs 1,976,361 {(see Tables III-1 and I11-2).1In 12984
Widanapathirana estimated that the cost of the Institutional
Organizer Program had been ecuivalent to approximately Rs 222 per
acre served,

H



Table III-1 .
Estimated Cost of I0 Program - 1981 to 1985

- Training | ) - "Rupees
169 10s. @ Rs 5,000 | -_845,0do -

Maintenance in the Field

2005.95 manmonths @ Rs 4,505 7 9,036,805
__ Rs. 9,881,805
~Average Ahnua] Cost {for 5 years) o Rs..1,§76,361

Source : Table [II.2 and Cornell data.

Table I1I-2

‘Approximate Cost Of One'Institutfcnal Organizer, Par Month

| | e RQ_E¢5g7 "
I. {a) salary 1 @ Rs, 1506/- _' i'1soojbb'
(b) Travelling & Subsistence 1 @ Rs. 400/- 400.00 B
() Stationery Rs. 100/- : 100
.(d) Bicycle, mosquito.ﬁet, torch, other | B ”1', N
' capital costs - 175.00
(e} Administration & Supervision * ~ - -'2000506 
(f)_In-service traiﬁing - . 330.0G
Total monthly cost _ . -'ﬁs,'4505;gd_
_'-II. Cost of Initial Recruitment dnd'Trafning, o R
' per IG _ ~ Rs, SOOQ;OG_

* Includes salaries of R&T0, Travel costs, Supervisor honorarium;

office support. Does not include the <cost of consultants.

Source: Water Management Project Quarterly Report No. 21
' (30 Sept. 1985).
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In the Gal Oya Farmer Organization Program, the average tenure of
an 10 been just under 12 months. 1If the cost of initial training
is divided by 12 to get the monthly rate, and added to the other
monthly costs of an I0, the total monthly cost is Rs.4922 per I0.
With a reduced turnover rate, this monthly apportionment of
initial training <cost <could be reduced considerably, almost to

zerg, so0 that the monthly cost of an I0 would approximate

Rs. 4505.

3. Evaluation Method

The conclusions drawn in this evaluation are based on discussions

with Irrigation Department-officérs in Colombo and in the fieid,
meetings in the field with I0s and officers from other government

departments serving farmers in the project area, informal

interviews in the field with arcund 20 farmers (singly and in

groups) operating 1in the ~Uhana, Gonagoila, Weeragoda and

Paragahakale areas, and a close collaboration with thrze Co?he?l,"

consultants (2 local and 1 from the United States) who have"been-_;iugf7

working with the ARTI I{ Program over a period of 2 to 4  years.

Unfortunately, the ARTI people who were most closely invelved in;,”'

the formulation and implementation of the I0 program were not
available fTor interview. : :

In addition to discussions, reference has been made ta what is’

hopefully a representative porticn of the mass of documentation
which is available in English on the program. The limited . time

available made it impossible to make a thorough review of all

that has been written in Engiish on the Gal Cya I0 program, eand

there is also a large quantity of material (files, minutes. of -
meetings, the process documentation prepared throughout the
project by 'the Institutional Organizers) which has remained.

untranslated and/or unanalysed. and could possibly fill in some of
the gaps in information which will be refered to in the following
discussion. :

ART! is currently werking on an end-of-project evaluation of <the

0 program and some  use has been -made of the analysis .and- .

observations which have been made so far. However, gquite a bhit
cf work s$till remains to be done con collation and analysis .of

material., Therefore oniy a Timited amount of ARTI's data COu]d_   

be used here.

Among the elements in the ARTI evaluation has been a survey of

250 farmers in both the Sinhala and Tamil areas cf the Left Bank
to assess the level of participation and impact of the Farmer

Organizations, This will be subsequently referred to as the ARTI
Impact Survey. The survey of the 156 farmers 1in the Sinhala

portion of the sample was completed while the present evaluation

was being undertaken, and 2 rapid tabulation of a salection of
the questions has been used to prcovide adaitional evidence in the

following discussion. In using the survey for the present

evaluation, it was only possible to do & partial and very

tentative analysis. Problems with the wording and length c¢f the

gquestionnaire, with incomplete responses and with possible biases
introduced by the administration of the survey to the
record-keeping sample mean that ARTI must be very careful in its
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use and'interﬁretation of the results. One problem is the small
size of the “"without Farmer Organization" sample and the

possibility of a spillover effect from the areas which have had a
Farmer Qrganization. The tables which present the vresults of
responses to specific guestions in the ARTI Impact Survey are

presented as an attachment to this appendix. They are marked in
the text with an asterix, e.g. Tablie III-3*, The <conclusions

presented here must be treated as only indicative and requiring

further examination once all the survey resuits are in.

B. EVOLUTIOM AND CURRENT STATUS OF FARMER ORGANIZATIONS 1IN
GAL OYA

1. Progress of Formatign of Farmer Organizations

Areas covered, Number of Farmer QOrganizations and Membership

While a1l of the Sinhala area has been dincluded in the IO

Program, the majority of the Farmer Organizations have been -in.-

existence for less than two years, and during that pericd  the
program has been handicapped by an inability . fto - retain
experienced Institutional Organizers. : :

It was originally intended that the Insitutional Organizer

Program should ultimately cover all of the colgnizaticn arez  in

the Left Bank (it was not expected to cover oprivate lznd).
However, an initial attempt 1in mid 1984 to extend . prdgram.
activities into the Tamil areas at the tail end of the system had-

to be adandoned because of the wunsettled security situation.
Consequently the program has only had an impact 1in the Sinhala
areas located almost entirely at the head and middle of the
system. According to the Water Management Quarterly Repor:t for
September 1985, the I0 program has covered all of the
approximately 25,000 acres {(Irrigation Department figures; in the
Sinhala colonization areas. :

A major objective of the program has bheen to bring about the
formation of Field Channel Farmer OQOrganizations (FGs), each

. composed of 15 to 20 water users operating along the same  field

channel. Roughly speaking, there is one FO per field channel,
although water users on short field channels may amalgamate and
- water users on long field channels may split to attain - the
desirable number of members. As at September 1985 348 out of the
‘target 370 field channel farmer organizations (95%) were reported
to be Tormed. The target number of farmer organizations was set
in relaticn not only to the number of field channels but on  the
basis of the number of allotments along the field channel. Had
allotments remained intact, the total number of water users
expected to participate in farmer organizations should have been
between S55(0 and 7400 in Sinhala areas.

However, bheczuse oF land fragmentation and allocation of Jand to
G

farily members, leasees and mortgagees, the I10s estimate that

more than 11,200 water users are Tarming in the Sinhala areas.
Yet, based zn the expected number of members in each farmer
organizaticr {ne <consistent figures available on the actuyal



number of water users the 348 FQs represent) only between 5,220
and 6,960 water users are actuaily involved in the organizations,
This means that only up to 60% of the farmers in the colonization
areas are members of the F0s. Given the pattern of Tand
fragmentation, many of those who are not counted may participate
indirectly as members of participants' families, and the apparent
shortfall in membership is not particulariy important. This may
bring the direct and indirect level of participation in FOs up to
80%. However, a significant proportion of the non-participants
are mortgagees and leasees who, though eligible for membership

simply have no interest in cocperating with the organizations.
(Perera reported that in 1980 on the Left Bank 22% of farmers.
were ande farmers, mortgagees or leasees. On Distributary Channel

U.B.S the proporticn was 39% (p.54). The failure of this group to
cocperate with the organizations has been cited as a source of
weakness in the establishment of Farmer Organizations.

Three factors related to the organization of the I0 Program which
may 1influence the current and future strength of the..
Organizations formed so far are: the length of time which the
areas have been served by an 10, the turnover in 10s, and the

. length of time the organizations have been in existence.

For the first 1 1/2 vyears of the ©program, activity Was
concentrated in 6000 acres (in the Uhana and Gonagclla areas). In
the following year,the area covered was doubled (to include parts
of Weeragoda/ Mandur, Malwaztte and Galanitigala). After a drop in
coverage associated with a sharp reduction in the number of  I0s,
coverage more than doubled in 1984 to incorpcrate ail of the
Sinhala areas and a portion of the Tamil areas. After & months
there was a decline in the area ccvered when the Tamil portions
were dropped from the program,

While 24% of the Sinhala area has been served by the [0 program -

for over 4 years, 32% of the area has been served for 2 yezrs and
44% has been served for only 1 1/2 years. QOver 60% of the Farmer

Organizations have been in existence Tor ‘less than 2 years.,

Furthermore, during the jiast two year period there has bean =z
sharp fluctuation in numbers of I0s and an associated instability
in the contact of Farmer Organizations with I0s. In some areas
the [0 <changed three times within the pericd of a year.
Caonsequently the majority of farmer organizaticns which have been
formed will not have benefitted {rom strong and continuous
support from I0s and may consequently still be weak.

Development of the Farmer Organization Structure

In the course of the project the idinstitutional structure for
Farmer (rganizations has progressed <rom the formation of
informal Field Channel Organizations, to the westablishment, on
the farmers initiative, of Area Ccocuncils composed of between 23
and 109 Farmer Representatives from the associated Field Channel
Crganizations, and to the subsegquent creation of D-Channel

Organizaticons composed of 10 to 20 Farmer Representatives from

within 2 common D-Channel. In addition, 1in response to . the
farmers® &rea Council initiatijve, Farmer Representatives have
been invited by the District Government Agent to take part in the



District Agricultural Committee. In June 1985 a Project Level
Committee, made up of Farmer’ Representatives, Irrigation
Department Officers, and other relevant government officers, was
established to directly address project level iJssues 1in a way
that has not been possible in the more broadly focussed District
Agricultural Committee. Figure III-1 idindicates the present
ctructure of the Farmer Organizations from Field Channel <o
Project level. It i5 notable that farmers initially by-passed the
formation of D Channel QOrganizations. This development surprised
the FO Program planners who had anticipated a sequential forma-
tion of Field, D, Area, and Project Level organizations. It
indicates that farmers saw a more immediate need for a level of
organization which could address more senior officials and deal
with area level problems.

The establishment of this structure has been generally acknow-

tedged by officers and Farmer Representatives interviewed in this
evaluation as creating an important and wuseful new avenue  for
improved communication between farmers and officials. Officers
from the field level upward felt that the existence of these
groupings facilitated and rationalized their interaction with

farmers, Farmer Representatives appreciated the greater

accessibility and receptivity of afficers, particulariy
Irrigation QOfficers, to their suggestions and prgblems. They felt
that this improvement has been associated with the creation .of

farmer Organizations as a forum for discussion. The oprincipal

topics for discussions have been the timing and rotation of water
issues and tne progress and problems with system vrehabilitation.

Figure III-1

Structure of Fakmer Organizations in Gal Oya Left Bank

{Number of each type of organization as at
30 September 1985 in brackets)

Project Level Committee
{1}
Area Councils

{6)

D-Channel Oraganizatiors

(27)-

Field Channel Organizations

(348)

Source: Water Management Project Quarterly Report, Sept. 1985
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The establishment of the Farmer Organization structure is
definitely a step forward. The ARTI Impact Survey results
indicate that the proportion of farmers reporting that they
participate in their local Field Channel Organization 1is quite
high (77% of farmers 1living in areas where a Fijeld Channel
Organization exists). However, only 54% reportad that they Kknew
of the existence of a D-Channel Organization (57% thought a
O-Channel QOrganization was necessary), 35% had received reports
of Area Council meetings from the Farmer Representatives, 26%
knew of the existence of a Project-Level Committee and 47% knew
of the presence of Farmer Representatives on the District
Agricultural Committee,.

While these figures are quite promising the evaluatcrs recommend
that great stress should be 1aid on consulting farmers before
meetings are held above Field Channel level and c¢on discussing the
results with them afterwards., Such discussicns are fimportant if
the new structure is to avoid becoming transformed into yet
another formal meeting ground for officers and a small group of
co-opted farmers who are divorced from the <concerns and
contributions of the mass of farmers.

Development of Farmer Leadership

Part of the significance attributed to the new Farmer (Organiza-
tion Structure is that it represents a more representative  and
censensual form of communication between farmers and the Irrigz-
tion Department. It has been argued that Field Channel Organiza-

tion have selected a leadership which is more responsive to. the

interests of all the farmers at the Field Channel level, Jess
roliticized and better trained as 'regards water management.

Although no quantitative evidence was avaiiable to indicate the
extent to which the 421 Farmer Representatives actually
demonstrate these traits, it does appear that the selection .of
leadership from within relatively small and homogenecus groubings
is giving a voice to those who may previously have been over-
shadowed by a small number of politically influential
individuais, The spread of political allegiances among
representatives who appear to be working together to soive water
problems, and the District Minister's commitment tc political
neutrality, indicate that progress has been made in preventing
politics from interfering 1in the 4&-*tivities of the Farmer
Organizations. Training programs for Farmer Representatives also
appear %to have contributed to 1improved leadership and greater
understanding of measures which farmers can take to improve water
management,

Participation of Women in Farmer {rganizations

No particular effort was made to involve women in Field Charnel
Organizations. Women have contributed both foed and labor to
group {shramadziz) activities of the organizations, but they have
generally not atiended the business meetings of these
"organizaticns. Nevertheless, two wemen have been selected as
Field Cnannel Representatives {(one 1is alsgc Chairwoman of her

D
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D-Channel Organization). These women reported that they did naot
feel that their effectiveness was in any way undermined by the
fact that they are women.

Although women clearly represent a major part of the rural labor
force and their decisions and understanding have an important
influence on family well-being, the evidence available frcm tne
report on “"Womens Participation in Agricultural and Non -
Agricultural Activities in the Gal QOya Project Area", goreparad
for ARTI by Harippriya Karuraratne, indicates that a special
effort to involve wemen in the Farmers' Organizations

would not have been justified. She indicates that there

insignificant participation of Sinhala anrd Tamil woms
cteaning fiel'd channels and in directing water te paddy f
Also female involvement in the selection of cultivatiaon ne
and time of planting was found to be low in both ethnic ¢r
with only abeut 10% of the cases reporting joint decision m
by the husband and wife and less than 5% reportirng uri’
decision-making by women,

O -

m =

el

However, it should be noted that approximately 13% of <
over the age of 14 in the Sinhala community and 15% of t
the Tamil community are either widowed, .divorced or se
While customarily women in this position rely on othe
males in the family (brothers, aduit scns, etc.) c
decisions which would otherwise be made by the husband, & oro
tion cof these women may be having to cope ¢n their own. wom
the countryside who Tack the necessary male family suppor
often assisted by their neighbours when necessary, but tr
women are nevertheless thrust into an unaccustomed positicn
decision-making which can leave them vulnerable, O0fficers sho
be alerted to the needs of these wemen .and be <careful no
overleocok them when contacting farmers.
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2. Functicns Served by rarmer QOrganizations

Since the formation of Farmer Organizations there has been
discernrable increase in the leveil of participaticn of farmers
the design, cperation and maintenance of the irrigation system
reduction in the level of confiict over water, ancd an improven
in the guality of communication between farmers and of7ic¢
However, while these improvements have been associated with
formation of farmer organizations, it is dimpossible to
vhe contribution of the organizations from the effects
concurrent physical rehabilitation of the system ard the
receptivity and cooperation of the Irrigation Department
in the preject area. It can cnly be said that the combined
Has been positive.
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The participation of farmers in design meetings anc cesign
has been a significant advance c¢ver 2 previous |

participation by farmers in rehabilitation design. Farm
contributed suggestions on such things zs location of bunc
and positioning of outlet pipes, and Tlocaticn of borid
culverts. Both engineers and farmers seem to have been
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with the process. In the ARTI Impact Survey, 54% of the

respondents who 1ived where a farmer organization was opgratjng
said that they had participated in meetings with Irrigation
Department officials to discuss the rehabilitation; 66% felt that

the Department had implemented the suggestions made by farmers.

Construction

[t was anticipated that field Channel Organisations would make a
contribution to the rehabilitation effort by centributing free

laber for field channel earthworks. Precise data are not

available for the overall pregress in the earthworks at field

channel level. However, the " I0 program records of shramadana
earthwWwork undertaken {the oprincipal means by which Farmer

Organizations undertake field channel construction work) suggest

that farmer participation has fallen significantly short of what
was anticipated. Under the most generous assumption that farmer
organizations undertaking shramadana in any given year are able

to complete their task, and will not be among those «counted in

subsequent Years, only 29% of organizaticns have ever undertaksn =

any earth work shramadana. Approximately, 63% of +the number of

shramadana and 78% of the manhours were done by organizations
representing just over a quarter of the Farmer Organizaticns in

the Sinhala area. Sixty-five out of the total of 2z .hurdrad

shramadana were undertaken in 1982 and 1983 - when only about &

third of the organizations had been formed. While the reccrds mav
suffer from incompiete repor;qng, particularly after the rapid
turnover of I0s started in 1983, this indication of pcor
participation in earthweork construction: s corroborated by

engineers’ reports that farmer completion of earthworks has

failed to keep  pace with _tne construction of field <channel
structures. Furthermore, it is not unlikely that some soriicn
the earth work which has been started under shramzderz

]
-4

hasg
remained incomplete. In their analysis of shramadana work
undertaken 1in the Uhana arza between iggl and 14983
Widanapathirana and Perera found that on enly -4 out of
channels was the earthwork which was undertaken more thapn 755

camplieted,

deanapathwrana and Perera give three reasons why farmers L may
nave tailed to complete earthworks: the work may have been too

neavy for tarmers to undertake; non-Tand owning members miy have.

been unw1111ng to contribute the1r tabor because of a Tlack of
commitment to the channel; and a development of indifference oan

the part of farmers when the Irrigation Department was unable to

commence constructicon as agreed upon.

The evidence suggests that it is not rezlistic to expect Field
Channel Organisations to contribute labor -without a greater
incentive, While there may have been & vrelatively positive
response to begin with in Uhana, once the 10 program began to

suffer from a rapid turnover and the enthusiasm and continuity of

i0s declined, so too did tne farmers' contribution &f free
shramadena labor for earthworks. In fact, so long as water - is

still abie to fiow te their fields, aven tnrough - an
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unrehabilitated field channel, only a minority of farmers seem
willing to make the free investment of time and energy 1n
rehabiiitation work.

Perhaps farmers would be more responsive if Farmer Organizations
were given the funds to undertake the complete rehabilitation of
their field channel, possibly even including the structures. 7he
Irrigation Department would provide all the technical assistance
necessary to complete the task, and 1in order to receive ftfne
compliete payment the farmers would have tc compliete the task to a
satisfactory standard and within an agreed period time.

fperation cf the System

The two operational activities which farmers have bteen invoived
in the past have been water rotations and waier saving measures
such as clesing poies when fields have received sufficient water.

Between 1981 Yala and 1983 Yala farmer Organizations took an

unusually active part in planning and executing water rotations.
According to Widanapathirana and Perera, the number of Farmer
Organizations adopting water rotations increased from 28% in 1081
Yala seasan to 78% in 1983 Yala in the Uhana area. They vrepcrted

a 70-73% farmer participation in water rotations or savings anag

observed that because of rotations and water saving activities,
an additional area of over 285  hectares, abandgned for 7-8
seasons at the tail ¢of three distributary <channels, were taken
up for Yala cultivation.

However, since 1983 the ample availabiliiy o7 water and the
control of rotations at the D-Channel level in many areas has
reduced the farmers' need to concern themselves with rcotations at
the field channel level. Amcnrg the Sinhala respondents to the
ARTI Impact Survey, 51% of farmers with a Farmer Organization on
thejr field channel reported that a rotation system of water
distribution was vollowed by farmers oan their field channel

following land preparation for Yala 1885 -(Table [I[I-Zax}.0f those

with an FO and wno reperted the practice of a rotation, 67%
reported that the rotation was amcng field <channels fincompiete
responses recerded for those withogut an Organizaticon maxe it
impossible to make a comparison) (Table III-3b*).

The existence of the field channel organizations may well have
contributed to a reductisn in  the amount c¢cf water wasted by
farmers. The initiel tabuleticn of the ARTI Impact Survey
shows that while 83% of respondents on channels with a Farmer
Urgarnization felft that less water was wasted than & years ago,
59% on channels without an FO felt this way (Table III-4a*). When
asked how this reducticn in water wastage was achieved, & greater
proportion of farmers cn <channels with .an F0 attributed the
reduction to ircreased knowledge and awarensss on the part of

farmers (somethirg actively opromoted by the Institutional
Organizers), while most of those channels without an FO
attributed it to greazter <control of water by an Irrigaticn
Department official (Table Til-4b*). The small number o7
respondents for field channeis without farmer Ggroanizaticns {(29)
compared with the rnumber with an FO (126) means that these



observations must be considered as merely indicative. But it does

suggest that where FOs are in operation the reduction in waste of
water might be sustained by farmers own increased awareness
whereas where they do not operate it is more dependent on outside

enforcement. It remains to be seen if the difference in awareness

among farmers with FOs on their channels will be reflected in the
effective enforcement of rotations at field <channel level "when
_the need arises in future,

Maintenance of the System

According to the Irrigation Ordinance in Sri Lanka, farmers aﬁéf?3l33

responsible for the maintenance of field 'channels. One way  in

which Farmer Qrganizations have promoted <channel cleaning has

been through the organization of shramadanz.  Table 111~ 5 ;;.}"
indicates that the number o7 shramadana  for iJrrigation =ys*em-“

cleaning peaked in 1984 and kas now begun to- coeme down. This :

reduction can probably be expiained by the reduced ﬁntensity_.of.@;yw"

10 activity and by the difficuity of sustaining such colléctive

works among essentially individualistic farmers. But it does at =

least reflect some willingness among farmers to engage in .common

efforts for the maintenance of the system. One point which should .

be made is that 1in some areas all that was required to

‘rehabilitate the field channel was a thorough cleaning. Therefore.
some of this cleaning activity ray have actually represented .a -

contribution to system rehabilitation.

Table II1-5

Farmer Participation in Irrigation System
C1ear1nc Trhrough Shramadana

- No of FOS

Undertaking No of No of -
Year™® No of FOS Shramadana Shwav= ana  Manhours
1981 120 2 3 195
1982 122 2 4 475
1983 121 51 ‘124** 16,082
1984 302 107 166 16,643>%
1685 348 50 56 4,085~

* Situation at end of year -

** Figures for some shramadana missing

Source: Water Management Quarterly Report and 10 records.

According to the Tarmers interviewed under the ARTI Impact
Survey the condition of field channels has improved in the iast
five years and there has beern a slight decrease in the number of
channeis which failed to be ol
{Table I1I-6a*). Although only

f=

a
a2 minority of respcndants with an

arad origcr te the VYalz season.
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FO reported channel <cleaning done through shramadana, the
proportion is still greater than five years ago and than among
farmers without an FO ({Table III-6b*). The survey results

indicate that where there is an FQ the responsibility for

organizing field channel cieaning has shifted from Irrigation
Department and Agrarian Services officers to the Farmer
Organizations and the 10s {Table III-6c*). Thus it would appear

that Farmer Organizations are taking on more of the functicn of

ensuring that field channels are maintained and that they @aVe
made a contribution to an improvement in field channel <cleaning.

When asked their opinion about changes in the incidence of damage

to structures since the formation of FOs, 77% of respondents from .

channels with an FO felt that the incidence had decreased ({Tatle
111-7*). Naturally other factors associated with system

rehabilitation will have reduced the need for farmers  to damage-

structures in order to obtain water, but FOs may be given some of
the cradit for improved farmer discipline. It wmust be pointed
out that damages to structures, particularly gates, are still
being reported by the Construction Engineer for Gal Oya. 8ut

although it is disappointing, it cannof be expected that “Farmer .

Organizations, still at an early stage of development <shoul
eliminate all need for policing. BRI

Other Initiatives

FO involvement in non-irrigation activities has been. limited.

Since 1981 there have been 6 reported cases of shramadang for.
road construction and other non-irrigation work. In eadaition-
there have been three cases of Field Channel Organizations under--

taking construction contracts for the Irrigaticn Department.

In fact, it should not be expected that many Field Channel
Organizations will extend their activities beyond irrigation- .

related matters. It may be best for them to concentrate ¢cn tThese.

irrigation matters and avoid the complications and pessibie
conflicts which could arise if other ventures are introduced.
Nevertheless the iegal provisicons should be made to enable these
organizaticns to undertake contracts and become involved in Sther
activities, such as the creation of a savings and c¢credit scheme
or the purchase of inputs, should they wish to.

Development in Farmer-0fficer Relations

In the earlier discussion of the develgpment of the Farmer
Organization Structure it was indicated that farmers and officers
felt that the organizations hac created an important avenue for
improved communication and understanding. This has applied not
only to Irrigation Department officers, bHut also tc other
officers,particulariy those from the Agricultural Extension
Services and from Agrarian Services. The Agricultural Extension
Field CGfficers (Agricultural Instructcr and KVS dinterviewed for
this =evaluaticn) particularly appreciated the presance of

regdy-made groupings for their Training and Visit FPrograms, and
in some cases the Farmer Representative has been selected as the
XKYS's contact farmer. Although there has been some c¢conflict and
confusion regarding the relgtive rcles oT Farmer Representatives
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and the Yaya Palakas of the Agrarian Services Department, this
should be sorted out if the Yaya Palaka bounderies are redrawn
along hydraulegic lines as recommended in a paper submitted by
ARTI to the Agrarian Services Department.

Table II11-8_ indicates that a ‘larger proportion of fTarmers on
channels with a Farmer QOrganizaticon, compared with those without,
have observed an improvement in the attitude of officials toward .
farmers. This lends support to the view that improved farmer-
officer relations are the combined result of changing ofTicer and
farmer attitudes and the improved communication made possibla Dy

(

the FOs.The table also indicates that amongst farmers with an FO,
the largest proportion of farmers noticed an improvement . in <the
attitude of field level irrigation officers - oparticularliy the
Technical Assistants and the Jala Palakas. The active rciz of the
former Deputy Director, Irrigation, Gal Oya, is reflected irn the
proportion of farmers who reported an improvement in the attTitu de
~of .an officer who wculd previcusly have had very Tits
contact with farmers,
TABLE [1I-8
Farmers' Perception of Improvement in the
Attitudes of (fficials towards Farmers
% of Farmers reporting .an Improvemant -
in Officers’ attitude in the lact § y2ars
Type of Official With An FO  Without &n F2
1. Technical Assistant 85 % 14 %
2. Jala Palaka 64 21
3. Maintenance Clverseer 49 21
4. District OFfficer/ .
Agrarian Services 46 28
5. Co-op Personnel 45 1a
€. Irrigation Engineer a4 17
7. KVS 43 21
8. Deputy Director Irrigaton 37 21
8. Cultivation Officer 36 17
10. Bank Personnel 26 14
11, Paddy Marketing Board 22 7
N o= 122 2g
Source: ARIL Impact Survey
3. Assessment of the Farmer Qrganizations in Gal Oya ang
Frospects tor Long Term Viabijity
The c¢reation of Farmer Organizations through the Instizutiona
rganizer Program in Gz ya has been a efinite step Torward.
Org Prog Gal Oya h d t o d
The effectivenass of the Organizations in dirrigation cgerziion



and maintenance is only just beginning and is still untested in
most cases. However, 1t does reflect 4 potential for more
effective farmer oparticipation which should <continue to be
tapped. The improved communications between farmers and officers
- a combined wresult of the encouragement given by - the
Institutional Organizers, of the leadership and enthusiasm for
farmer involvement provided by the former Deputy Directer for
Irrigation Gal Oya, and of the training and re-orientation of
officers working at all levels in the Irrigation ODepartment 1in
the croject area - will make an important centribution to the
organizations' continued viability. It can be stated that while
goced ’aadarsh1p and training in the Irrigation COepariment and the
physice! rehabilitation through the Water Management Project have
made a contribution to the fulfillment of the instituticnal- and
- physical envirenmental oprerequisites for farmer participaticn
referred to at the beginning of this chapter, the Instituticnal
Orgarizer Program has contributed to . overcoming the scciel -
obscacles which couid have prevented the emergence of _effef*’ve -
farmer water user organizations. '

However, farmer organizations will need continued active support
before it can be concluded that they have taken rcot in Gal . Oya.
It was the general impression of the officers and farmers
interviswed in the course o¢f this evaluation as well as of
farmers surveyed by ARTI (Table III-9* ), that less than half  of
the #i:"d channel organizations will continue to function atter
the nuimber of Institutional QOrganizers is reduced at the end of
1635, fighty two percent of farmers feel that they need gutside
assistance Trom someone who performs the functicn of an
Institutiognal QOrganizer (Table III-10%). This brings  the -
evaiuztion to an examination of +the Iastitutional OCrganizer
Program and to a «consideration of the implications of these
observations for future strategies to encourage and support
farmer grganizaticns in Gal Oya and elsewhere in Sri Lanka.

ﬂ_A

C. ROLE AND EFFECTIVENESS (QF THE IASTETUTIONAL OREANIZER DQCLR‘

-

1. Assessment of the Ceontribution of Instituticnal! Organizers
to thne rormaticn of Farmer Organizaticns

The orevious observaticns indicate that Institu“iona Organizers
have <cleariy played a criticai role in the estanlishment of
farmer orcanizations in Gal Oya. They have not only provided
guidance to farmers and encouraged them to take an active role in
the cesign, operation and maintenance of the irrigation system,
they have also promoted jmproved communicaticn between officers
and farmers by facilitating farmer meetings to which officers
have besn invited to attend. They have also helped tc bring abcut
befter .coordination among officers who provide services to
farmers Ly encouraging informal reunions of officers.

2. The Performance of Women Institutional Organisers
Approximately a quarter of the 169 recruits ({45) . were women.
vemen Ids did not feel tnat they were particularly more or less

I

= -

f2¢tive than their mele counterparis, but some I0s observed
* farmers may nhave been inclined ftc be more receptive and




cooperative toward the women I0s. Although the women IQOs probably
had an easier access to and rapport with the women in the fTarm

‘families they visited, this appears not to have been reflected in
a higher part1c1pat1on of woemen in the Farmer QOrganizations which-

-women I0s have assisted. The failure to promote greater
participation by women in FQ0s might be  explained by . - the
observation made earlier in this chapter that women have limited
involvement in water management decisions. The rate of turnover
among women .10s was slightly higher than that among men [0Os
{(Table I1I1I-11}. _ :

TABLE [II-11

. Average lLenath of Service Among Batches ¢f
Recruits to the Institutiional Organizer Progradn

Batch + Date of ‘No. of Members in Average Length o%

Training Batch Service
: {(Months)
Total Women Total Women
1. Jan-Feb 1931 31 S 28.98 = 21.43 |
2. July-Aug 1982 33 9 9.72  7.14
3. Jan-March 1982 21 5 5.81 8.68- 
4, Oct-Dec 1983 33 9 13.92 14.82
5. March 1584 26 5 3.08 2.40
5. Jan-Feb 1§85 _e5 - 4 .81 3.07
TOTAL - 165

45 11.87 10.46

Source : Water Managemnn; Project Quarteriy Reports {from ARTI
records.

3. Rates of Attriticn and the Aparopr1ageness of Institutional
Crganizers' Background '

Despite the positive contributions made by Institutional
Orcanizers the overall efficiency and etifectiveness of <the 10
program has been seriousiy undermined by the increasingly rapid
turnover of recruits {(Table III-11) who have left the program to
take wup permanent positicns, primarily in the teaching

professicn. Whereas the I0 oprogram organizers have determined

that one year ¢f closely working with farmers 1is necessary to
ectablish functioning field channel groups, less than half of the
ICs have remained in their post fgr 12 months or more, and 4&1%

have left within 6 months of starting the job {Tabie III-12Z). The

tack of continuity of I0s may have made it difficulit for Farmer
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Organizaticns to become established where farmer cohesiveness was
weak. )

Ironically, the experimental status of the IO program has helped
te undermine the experiment. Because of wuncertainty about the
validity of the 10 approach, nc permanent government positions
were created, and the IOs' departure to take up permanent posts

when they were offered, gave further doubts to the skeptics. Now:

the question about the appropriateness of creating & permanent
cadre still remains open.

However, despite the turnover 1in 1I0s, an assessment of the
prevailing institutional and social environment in Gal Oya at the
start of the Water Management Project confirms that the Sstrategy
adopted for the I0 Program was justified (see section 5 below).
The need for a catalyst with the time, energy and commitment to

working with farmers and with the confidence and status to

infiuence govérnment officials, appears to support the decisisn

to select graduates with farm backgrounds as I0s, at least for

the Sinhala portions of Gal Oya.

TASLE III-12

Progortional Distributicn of Lergth of Service
Among Institutional Grganizers

Periad Ramaining % of 10s
in Service
3 months or less 27 %
3 + months to 6§ months 14
£ + months to 12 months 16
12 + months to 24 months 20
Over 24 months i0
Stiil in service _13
Total 100 %

Source : Cornell, based on ARTI data

Although it would now be useful to be able to compare the results
achieved by alternative sorts of catalysts , the establishment
and administration of such an "experiment” would have probabiy
been beyond the capacity of ART! to manage. An eariy effort to
train dirrigators as Institutional Organizers oproved to be
unsuccessful.
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4, Administration of the Instituticnal QOrganizer Program

The 10 Program has been under ARTI administration for tao 1long.
ARTI training and supervision of - the program started out
positively under the coordination of a_ team of enthusiastic
Research and Training Officers; but the protracted retzntion of
the program under the wing of ARTI (a research-oriented rather
than administrative dinstitution) has led to a decline in
standards of supervision and evaluation. The ‘turnover in ARTI
sta?f and a waning interest in administering the experiment have
contributed to this decline,

The training provided by ARTI to the 10s had an “appropriate
balance of practical social corganization skills and introduction:
to technical aspects of water management. The first batch of 1I0s
trained seems tc have been an enthusiastic and capable groupg of
workers, who generated & <clearly positive response from the
farmers on the 6,000 acres where there was intensive activity 1in
in the early years of the program. However, the performance of
subsequent batches may have been undermined by declining morale
associated with the increasing turaover of I0s, and by weaker
supervision from ARTI.

The technjcal assistance received frem Cornell hes provided
needed continuity and useful guidance. However, there should have
been more guidance provided in keeping the data coliiection to
more manageable proportions. ihe oprogram would have sericusiy
suffered 1in the abksence of the locally recruited Cornell

Consultants, particulariy in the last twe years. : '

The former Deputy Director of Irrigation in Gal Oya contributed
to the positive achievements of the 10 Program through his active
support and assistance to its administration and imptementation
in the field. The impecrtance of his help to the program confirms
the need for the active inveolvement of the Irrigation Department
in the implementation of efforts with similar objectives.

5. Altermative Strategiss for the Promotion of Water
dser Associations

wnile the I0 program in Gal 0Oya has demonstrated the benefits
whnich can be derived from the use of ocutside catalysts, there 1is
no single formula for the promotion of water wuser associations
which can be recommended for 211 irrigation systems in S+i Lanka.
Even if one only considers major irrigaticn schemes, there are
important differences from one scheme t¢ the next in the skills
and attitudes of officers and in the cohesiveness and leadership
within the water using community. This indicates the need to
assess the institutional and social environment of each system
nefore selecting the strategy which will be used to promote water
user organisations. )

Table TII-13 lists the three principal types of strategies which
can be used to obtain the participaticon of water users fin
irrigation system operaticon and maintenance. In <c¢olumn A the
stra%tegies zre ranked from the ¢ne requiring the least government
resources to the one requiring the most c¢overnment rascources.

~



Column B indicates the conditions under wnich each strategy would
bhe appropriate, and <column ( presents an assessment of the
ability of organizations formed under each strategy te function
in a less than adequate institutional and physica1 environment
{as defined at the beginning of this chapterj.

The conditions which exjisted in Gal 0Oya at the start c¢f the
prciect were such that strategy 3 in the table was the «correct
one t¢ chosse. Within that strategy, alternative cptions
regarding the us=2 of A-level rather than university qualified
catalysts and <the possibility of weorking with voluntears,
teachers or Some other community Servant are stiil to he tried.
In other drriz schemes the conditions may be such that one
of the other s egies may be appropriate.

"‘i [ B¢ ¢
s
cf (S
o

TABLE T1I1-13

Alternative Sirategies For Promoting Water User
Organization: anc Prerequisites for tpeir Effectiveness
A B ' C
Alternative Conditions under Abiiity of
Strategy which strategy is Organization to
Appropriate Function in Tess
than Adequate
Institutional and
Physical Environ-
ment L
1. Await nature’ Strongly cohesive May be abdble to-
emergence ¢¥ community with partially
water user strong and generally cempensate for
grganizatiaons. accepted lezdership. moderate insti-

tutional resis-
tance and in-
effectiveness and
for relatively
minor fauits in
the system.

2. Ac t1veij gEncourace -Moderately conesive Unlikely to

the orm«~ion and community with some Tunciion effec-

initiativgs of consensus on leader- tively in the

water user ship absence of strong

organizations -Active and committed cfficer and

through the zciions government cfficers bureaucratic

of existing w1111ng to take time commitment tg¢

government officers. to positively encouraging and
encourage farmer respending to
partjicipaticn and farmer initia-
willing to enccurage tives.

farmers to confront
government ¢fficials
when necessary.




3.‘Activé]y'éncourage -An untapped . An effective

the formation of " potential for cadre may help

water user associa~ community cooperation to overcome

tions through a -An enthusiastic moderate

cadre of catalysts cadre of catalysts deficiencies in

charged specially able tg identify the institutional

with the task of and address the and/or physical

stimulating such obstacles to water  environment by :

groupings. user collaboration promoting changes
in irrigation in attitudes and
‘gperation and main- improved _
tenance. communication-

between farmers -

and officers.

However, regardless of the particuiar strategy which -is adoptad

for each scheme, a common eiement which will be essential is " the -

appointment by the Irrigation Management Division of individuals

experienced in the promotion of water user associations. ' These -

individuals will be charced with determining and implementing the
correct s.rategy in each particular .lecation. The “Irrigetion

Systems Management Project Paper provides for a group. . of R

Assistant Project Manager/I0 who could fulfil this function.

dhere the first strategy indicated in Table [11-13 is"adbptéd,

the Assistant Project Managers will provide a focal point  for.

improved communication between existing water user groupings and

the Irrigaticn Departiment, Where the second strategy is adopted

_they will work closely with the officers selected to promote

water user grotupings [KVS:and Cultivation Qfficers zppear %0 be

promising possibiltities) in the implementation of their program.
The officer will also coordinate the training of officers ‘and
farmers as re2guired to advance the effectiveness of - the
organizations., Where the third strategy is adocpted, the managers

will identify, train and supervise the catalyst cadre in " their
prolect 2area. In places where the third siratagy is found *o be

necassary, it is5 essential that there be funds availeble te
compensate the catalysts Fer their ‘efforts. If it can te

convincingly demonstrated that in a particular area only an [0

type field-level catalyst could be effective, the Ministry of

Education should be approcached to see if potential [0 recruits
who have been offered a teaching position could defer their entry
to the service wnii, after they have compieted a 2 1/Z2 year

contract {(including & training and orobation period) as  I0s.

1

It is essential that the Assistant Prcject Managers should te

incorporated into the permanent government career structure
within the Irrigation Management Division (IMDB). If they are not,
the effectiveness of their work will continue to be undermined by
the level of turnover which nas dogged the IC program in Gal Oya.
Given that the IMD may still be hesitant about making a long term
commitment to an Assistant Project Manager <cadre, the Divisicn
should explore the possibility of recruiting former I0s ¢n three
year secondment Trom the Ministry of Education te fill  these
posts.,



D. ARTI MONITORING AND RESEARCH PROGRAM

The monitoring of the IC Program by ARTI has been over-ambitious

in its objectives and inconsistent in its performance. A great
guantity of data have been generated but ARTI staff have not bheen
able to undertake the supervision or to keep up with the analysis
necessary to maintain data quaiity The lack of continuity in
ART! staff has reduced the efifectiveness of the monitering effert
as a source of feedback to the project. The monitoring wouid have
been more effective if throughout the project a reguliar . and
careful analysis of the process documentaticn had = Dbeen
complemented by the tabulation of a2 few selected indicators of F
progress {numbers and types of activities being wundertaksan 3y
FOs, number of actual participants in comparison with number of
members, actual physical achievements from FO activities) .

L3

Although this type of monitoring was wundertaken early in the

project, it was suspended after the ARTI officers originaily
responsible for the I0 program Teft the Institute.

A serious weakness in the on-going evaluation of the project
ARTI has been the over-relijance on anecdotal reports. Be:
these observations have n¢ot been compared with developmentis
the project as a whole, it has not been possibie to determine the
extent to which particular success cases have been representative
cf development thrgughout *the project area. It is a1
unfortunate that ARTI appears to not have ftclilowed up con the
recommendation in the Mid-Term Evaluation that a study be done an
farmers actual motivation for Jjoining or failing to Join figld
channel organizations. It wouid be useful to have a discussio: f
this issue in the forthcoming ART! end-of-project evaluat?

[, S

A massive volume o7 reports has been generated through the
project - much of it written by the Corrnell Consuitants. ARTI
have aiso precduced a number of research stucdies, but it would
appear that the Irrigation Department found the wvoiume of
material impossible tc digest., It is recommended that the forth-
coming ARTI end-of-project evaluaticn ~should include

distillation of the principzal results and solicy impiicaticns ¢
the project-related researcn which the Institute has undertaken.

~1x 1y

Given that at the start of the project ARTI had undertzrken vary
Tittie work on farmer orgénizations and water management, the
project has given ARTI some us~ful institutional experience in
investigating irrigation issues. This has led ARTI tc be drawn
intc research invcolvement with other irrigation projects such as
the Mahaweli Program and the Worid Bank Minor Irrigazion
Rehabilitation Project. Having said this, it would appear tha:
ARTI's research capacity on irrigation matters has bLeen over-
extended and this is one reason why the special study funds
included in the project neve nct been utilized.

iR



~ Appendix B
ATTACHMENT 1

SELECTED IMPACT SURVEY RESUL{S

The following tables present the resu1ts of tabulations, done for |

this evaluation, of the responses to questions contained in the
ARTI Impact Survey. The survey was concucted in November, 1985,

TABLE III-3a

Rotation of Water by Farmers on Field Chamnel -
after Land Preparation for Yala 1985
% Responding

With an FO Without an FO
Yes 51 % | 543
No ' _49 : 46
Total 100 % ' 100 2
N = ' 124 } .35
TABLE I1II. 3b
If Yes, What System was Followed .
% Responding -
With an FQ
1. Rotation within 27 %
Field Channel
2. Rotation among &7
Field Channels
(D-channel)
3. Other 6
Total 130 %
N o= 64
B - 23



Table 111.4.a

Farmers Views on Whether There Has Been A Becduction
in the Waste of Water Since Five Years Ago

% Respending

T T Wwith An S Without An

Yes : B . 83 % 63 %

No T _ 10 1¢

3an't Say ' 7 el
 Total : 100 % 160 %

ud

N o= | 126 - 2

Table [I1.2t

Farmers Views an the Means by which
the [mprovedment was Acnievea

% Responding

=l
o+
P
s
5 .
-
[

Without Ar FC .
1. Greater Water Sﬁpp1y_ 7% 10 %.
2. More reiliable supply 23 20
3. Better Maintenance 31 10
4, Farmer more aware of other neszds 40 0
5. More farmer knowledge that 35 10
excess water not needed
6. ID Officials Control water i7 80
more firmly
7. Other 1
Total 153 % 135%
N = 103 20
Note: The total percent excescs 100 because of muitiple responses



CA N e QI TN et

Table IIl-62

- Farmers Comparison of the Condition of Their

Fieid Channel Now and rive Years Ago

% Reporting

With an FDQ

Without an FO

~5 Years Ago |

Now 5 Years Ago Now
Excellant 10 % 12 0%
Good 4 7 38
-Adequatse 27 19 11
Peor o 4 45 17
Very Pcor 2 ¢4 17
No Responss K] 4 17
TOTAL - 100 % 100 % 100 %
N = 127 29
Table III-6b
Farms~s Reporting that Field Channel Mas Cleared

this Yaia ang Yala Five Years Ago

o

» Reporting

With an F9

Now -5 Years Ago Mow

No 4 b2 |
Yes,

Shramacdana 22 g
Yes,

Indivicuzl :

Lengths 69 72
Can't Say not asked &
Mo Response 5 4

TOTAL 106 % 100 %

N = 127

o - 25

3]

-4
R 4

S ale A

10
24
21

100

Without an FG

1 R

5 Yearsrﬁeo'
10 3
3 0
82 51 -
not asked . 21
5 25
100 % 100%



TabYe IIl-6c¢

Who Organized Field Channel Clearing Before and After
tne Formation of the Farmers' Organizations

% Reporting

With An FO

VU B N e
» - -

Before FO  After FO © Without An FO -

.~ Irrigation/M0 3 2 T

Y/ Vei Vidane a7 19 62
"FO/FR 1 61 ' Q0
I - o 15 g

. Other ' : 3 2 24 -

. No Response .6 _ 5 A
TOTAL 10003 1045 1000%
N ez es

Notes: |
* TotalfexceedsﬁiOO_becéﬁse of multiple respanses
‘MO=Maintenance Overseers :' _'FR=FarmEr;Representativéfyjy3
YP=Yaya Palaka _ . ICG=Institutionel QOrganizer
~FC=Farmer Organization - iD=Irrigation Department '

Table 111-7 .

Incidence of Damage to.Structures Sinceé the
Formation of Farmer Organizations

1 RépOrting

With an FO

Increased

Y B L) B e .

1%
Decreased : _ 77
. No Change R
. . Can't Say @
NO'Resanse -7
TOTAL | 100 %
N.= 129



TABLE I1I-9

Farmers' Perception of What Will Happen to Their

5w

Farmer Ofggniéation if the Number of Institutional
Organizers is Reduced at the End of 1985

% of Farmers with an FO responding

Continue to function very well _ 4

%
Continue to function but not so well 34
It wiTI.become even more active than before ¥
It will decline in effectiveness 5
It w1111c011apsé | 45
De¢1ine and collapse 8
No Reéponsé 4
Total 100 %
N = " | | _ 127

TABLE III-10

Farmers' Opinicn of the Need to Have Institutional
Organizers for a Farmer (rganization Program

% of Farmers with an FO Responding

Yes, necessary g2 %

No, not necessary 6
Can"t say 4
-No response _ 8
Total _ 100 %
- N = : 127

AV
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ECONOMIC ANALYSIS

A. Extent of Paddy land Under Irrigeticn

The Project Paper estimated that 52,200 acres of paddy land were
irrigable on the Gal Cya Left Bank pricr to vrehabilitation. OF
this amount, an estimated 45,000 acres of Tland was officiaily
designated for agricuitural production and an additicnal 7,000
acrec were encroachments on to areas reserved for carnals, tanks,
road vreservations, grazing grounds, etc. Cultivation of the
encroached arez was not provided for in the design ¢f the
irrigation schene, ’

The before project estimates of the area wunder irrigation have

been adjusted downward to reflect the irrigation potential ¢7 the

Senenayake Samudra dam when it was constructed. The Project Paper
notes that the Senanayake Samudra dam and reservecir which were -
constructed from 1640 *to 1981 were designed to irrigate 42,000 -
acres. In the thirty year pericd between 1851 and 1981 it 1is
auite likely that actual area irrigatec wunder this design
fectined as the system deteriorated. At the same time we assume
that there were encroachments aleng canals and other areas which
wculd have compenseted for the Tand at the tail end of the system

which went cut of usa. After examining the data available at this
tine, we have adjusted the PP estimate tc &ssume that the
rehabilitation program began with e bese of 472,000 acres rather
than 52,000. .
In response to the grezier cupply, more equitable distribtution,
and improved reljabilizy of irrigation, the PP projected thetv
£,CC0C &cres of pacdy land would be deveicped anrd bBrcucht under
irrigaticn &t the rate ¢f 1,000 acres per year be¢inning in the
third year. By the seventh year it was expected that the full
5,060 additicnal acres would have heen develaosed ard Ttha*
acreage would remain relatively unchanged thereaiter.

The follcwing table shows adjusted estinmates and projecticns ¢
irrigable paddy land for without preject and with project Dbace
on the Project Paper's assumptions of annual increases o¢f 1
brought under irrigation.



TABLE 1
{acres)

Progject Paper Adjusted Projections 07 Irricable Paddy Acreage

Year Adjusted Acreage Adjusted Acreage Incremental
o Withcut Project With Project Acreace

1 42,00¢C 42,000 -

2 42,000 42,000 -

3 42,000 43,000 1,000

4 42,600 ’ 44,009 2,060

s 42,000 42,000 3,0C¢

6 42,900 46,000 4,60¢C

7 to 2C - 42,000 : 47,000 5,0C0

Source: Project Paper

Although project implementation

ilitation did rct begir-until late 1982 and fu.‘_ scale work. aon
canals and structures dic not get underway until mid-1822, At the
end ¢f 1985, Irrigation Deparitment estimates a-e ther thereg  are
23,006 acres under rechabilitated ivrrigetion. An adgditicnz: .7,C1E
acres using water frcm the Navakiri and Kendakadumadu rivers have
terefitted from the water maragement in the upper reaches o7 -the
irrigation scheme, aithouch no vrehabilitaticor bPzc been - deone
because ¢T the political disturbances in the district.

¢t L

‘The following table shows the estimated ~acreage w
Project andé the actual Project acreage uncer rehabil
the end ¢¥ 1985. ' '

th ouh' the
ta t

T -
ftation &t

TABLE 2

« Without Pr03=ct gnd Actug? ;rf1anTe Paddy Acreace

{acres)
Year . Estimated Acreage Actual Acreaze Increnental
Without Prcject With Project Increcce

1 42,000 42,000 -

2 42,000 42,600 -

3 £2,000 42,00C -

4 42,000 46,000 4,000
-5 42,000 5¢,0C0 2,000

& to 20 42,000 53,000 11,060

Sgurce: Cornsulitants' Estimeztes

Although physicel rehebilitation ¢icd ret cet urderway untii the
third year of the project, there was a rapid increase in  acrsege
under irrigetion. The actual with prcject acrezge heae dircreazsed

C2

terte¢ in 1980, physical rehab-.

\



far more rapidly than anticipated, peaking at 11,000 &acres in the
sixth year rather than than 5,000 acres in the seventh year as
shown in the Project Paper. This is important tc an TInvestment
project in that the stream of benefits 1is larcger at an early
stage of the project.

B. Cropping Intensity

The Project Paper assumed that the crcpping intensity was 129<
and anticipated increases in cropping intensity to rise by an
average of 10 to 12 percent a year until it reachec 189¢% ip the
seventh year.

In the Maha seascn, farmers in Ampara District plart neariy the
entire cultivateable Left Bank to paddy, relying on & combination
of rain and irrigation water. In the Yala season the amount of
Tand under paddy depends primariTy upon the amount of watar
issued frem the reservoir and fthe duty at tank ‘tevel. Unforiu-
nately, reliable estimates of the area cultivated each season are
unaveilable and varying <¢reopping rates are estimated hy various
sources. Etstimates of croppirg intensity prior to the project
ranged from 119% by the Agrarian Research aznd Training  Institute
(AETI) to 129% estimated in the Project Paper.

/i Ffecervoir Qperations Study submitted ¢ty &C Engineering
Consultants tc the Irrigation Department in Februzry . 1883
addressed the question of crepping intensity. In this report @

series of studies on Navakiri and Sernanayake Samudra Reservoirs
were mnade te determine gperating <criterie feor each -reserveir,
storage c¢riteria, and the annual area each reservcir could

irrigate using variocus cropping patterns and project drricaticn

efficiencies.

The basic operating criteriea Tor both reserveirs was to maximize
wet sezsen paddy cuitivation. This was achieved, but in bcth
cases, the service area uncer commanrd of the resarvoirs it
censiderably lerger thar the avaiilable flows <can adequatel
irrigate for a 200% crepoirg intensity. The feliowing cisucssio
s a~summary of the estimates of the number cf zcres that cazn be
irrigated from the two reserveirs assuming an drrigatiorn systes
efficiency of 50% and 2%t least 5C% of the Maha season paagdy grown
-under dry seedec ccnditions

The Senanayake Samudra Reservcoir can irrigate the zntire 100,282
ecres in the Maha season. This includes both 1eft and right banks
and the River Division, which is irricated oprimarily by return
flow and several small tarks Studies indicated that the Maha
seascn irrigeted area wouid enco mpass &11 of the riaht and lef:
berk zreas directly. The reservoir would- make up part of the
Nevakiri shortages, but wcuid be of r¢ heip in the dryeést years.
The fala season area served by Senanayake Samudrza would he an
estimated 69,160 acres. Sugarcane con 10,0532 acres wculd have
Tirst priority for water. Based on these estimazies the average
¥yezr to year cropping intensity will be 168%,

Overall, the average cCrop sing TJtETSTu] that may be expscted Trem
direct dirrigation of the haveuiri reservoir s 1285 umeraticn

\

/
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studies of the Navakiri reservoir indicated that an estimatec
14,079 acres can be irrigated directiy from the reservcir in the
Mahz seascn and 3,852 in the Yala seascon. In addition, the 4,963
gdcres presently irrigated by returnr flows will continue to be
1rrigated by the same methods z¢ they are today with the same
degree of reliabilityv. The Yala season return flow will support
1,235 acres on the average. This means that the full 18,772 acres
in the service area wiil normaliy be irrigated 1in the Maha
ceason. It is estimated that in cre cut of every four years the

inflows to the Havakiri will not be suFficient to irrigate the

entire service arez in tne Meha seazson. It may be expected in

years of severe drcught that nc¢ dry seascn area would be

irrigated.

“he cropping 1n*ens1ty Tor the conbined Areas is 164%, which is
considerably shert of the cverage 07 :89% which was envisaged in
the project paper. liowever, the PRL report emphasizes thet its
“indings are based on assumpt1ons ébuut various production
practices, For example, production o¢f paaay using 10G% dry
seeding in the arez under the HNavakiri vreservecir would raise

cropping intensity *o about 186%.

In the 1981/82 Mzha season the Irrigation ODepartment authaorized
£€2,000 acres on the left bank &s the Maha season area, and  the
gstimated area planted in the 81/82 Maha seascn was 615818 acres.
in the '82 Yala season 12,000 acres were planted. The Irrigation
tngineger's Gi¥ice in Ampare District reported that <the ccreago

—

under irrigation in the 84/835 Maba szason was 40,634 acres .and.

the Yala season acreage was 39,520 acres in Ampara cdistrict. Thisg
was a cropping intensity of 197% for the Ampara District.

In the Batticaloa d¢istrict, served by the HNavekiri reservecir,
£,056 acres were planted in the £4/£5 lMeha season and 8,511 acres
in the €5 Yala season, There was an estimated 14,581 acres within

the irrigation system at that +ime, but at present discharye.
rates Trom the Naveriri reserveir, only 10,781 acres couild

pessibly be breought under irrigation. However, because there has

Leen ng  rehabiiitation of struciurecs zrd carals, abo t two.

thousand acres less than this pozentia1 have been under rrige-
tion irn any one sesason. The crepping intensity in *hic: c=°fr1r‘
was only 117%

The figures given above show how difficult i+ ‘¢ tc determine an.

exact, c¢r even relieble ball park estimate of crepping intensity
for the entire dirrigation scheme. With the completion of - the
physica1 rehabilitation and with lower water duties, mor water
will be flowing into the Navakiri reservoir Trom the upper areas
of the system. This will bring a greater porticr c¢f <+hkis land
uncer irrigated cuitivation, particulariy in the Yala season.

After completion of the rehabi?état.un 07 the area below the

Navekiri reservoir at the end of 1936, the cropnirc intensity of

thre entire project area is expected tc be 184% 3in 2 year o¢f

normal precipitation, with current farmer practices such as
r

&
seeding methads and acherence to tand preparation an plantirg
schedules.This cropping intensity may well .mptO\E 10 the future,
IT there i< & change in farmer praC‘:" o5 which affcct the use of



irrigation water, the cropping rate may reach the anticipated
189%. At the moment, much cf the responsibility for increased
cropping intensity rests with the abtility cf fermers to put 1into
effect on-farm water saving practices.

The fol*owing table shows cropping intensity with and withcut
the project as &nticipated by the Project Paper,

TABLE VI - 3

PP Projected Cropping Intensity

(percent)
Year Without Project With Prciect
1 12¢ 128
2 129 " 128
3 129 139
4 129 15C
5 126 162
& 12¢ 175
7 to 20 129 18¢
Scurce : Froject Pacer
Tabie Vi-4 shows the estimated without project cropping inten.i-y
g

. TABLE VI - &

Current Projection Of Croppine Intensgitey
— arree—

T{acres) T
ACT.U\.T‘I
fear . Without Project Witk Prolfect
(Throuul 'ER]
1 {15890 129 12¢
2 12¢ 12¢
3 129 1:9
3 129 * 139
5 1239 i79
& 1z9 176
Frojected
7 129 i 164
g 12¢ 1gL
g 12¢ 17¢
10 to 24 12¢ 1/5



Actual cropping intensity did not change from the without project
jevel until the fifth year because physical rehebilitation did
not get underway until the third year. Heavy rains beginning 1in
the Maha season of 83/84 made it possible to irrigate nearly all
of the command area in the ‘84 Yala season, raising the <cropping
intensity to 167%. Good rains in the next seasons again led to @&
very high crcpping intensity of 197%. Irrigation engineers feel
that cropping intensity cf this level s possibie only with
exceptionally high percipitation., As ncted in this section, a
cropping intensity of 164% is considered &an attainazblie average i
farm management patterns do nct change. In the cropping intensity
prcjections for 1986 onward, we assume that these changes can be
aciieved by farmers ‘beginning with vear nrine and cropping
intensity will increase to 175% 1in year ten.

£. Paddy Production

A crucial element in assessing the dimppact of the project on
agricultural producticon is estimating paddy-yieids per acre prior
to the project and tracking them to the present. This rproved to
he difficuit as the two major scurces gave highiy divergent
ectimates of yields. The two major sources for these data are the
Census and Statistics Department and the. Agrarian Research and
Trzining Institufte., The bushels per acre estimates 7or th 3

e L
Eank ¢f the Gal Oya from these two sources differ in & magnitude
of nearly 30 bushels per acre ith +the Cersus and Statistics

Jepartment figures being higher.

Part of the reason for this discrepancy may be that the C(ensus
vailable

«rnnC  Statistics Department cata that were sosvaitab to the
evaluation team were for the Uhana Division onlty, while the ARTI
area, Another

reason for discrepencies Jin estimating yields

W
data were from sample pcints throughout the project
i the Ampara

1

n

District is that the undulating tODU”rﬂpuj aro soiis varying from
sandy 1o !oaﬂy result in ditferent yields from Tieid tc¢ fielg.
Time limitations precluded the evaluztion team from makine =z2r
in-depth exazminaticn of survey samples, cata cecllection
procedures and supervision at the field and tzbuiation levels.
Hewever, during the week spent con fieid fﬁvestfgation inr  Armpara,
the team did make observeticns on s¢il  <types, plant density,
fertilizer and chemical appiications andéd *he preperaticn and
maintenance of fields. We also questioned farmers abcout yieild
levels.

From observations and interviews made o this Field +trip. we
conclude that yields throughout the area would feail somewhers
between the estimates of AP2TI and the {ersus encd Statistics

Department, The team estimates that representative vield leveis
are about 10% below the crop cuts cited 1in the daza avazilable
from the Cenrsus and Statistics Department.

These data represent estimeates of bushels per scre based ¢r crop
cuts. To further refine the yieid <data to obtain a net acre
off-take it is necessery to apply @ net hervested Termula for
Ampara. This Tormula is grgss harvested acreace equal to (0.99 of
gross sown acreage and naet narvested zorsage equal to 0.%% o7
gross harvested acrsace, Accerdingly, the adjusted netl yields of

2



paddy based on Census and Statistics Department datla wcuir ke the
following.

TABLE VI - 5

Adjusted Maha Season Paddy Yields

{Bu/ac)
g0/81 g1/82 82/83 83/84 ga/as
Bu/Ac 79.2 85.5 72.9 bU.3 72.5

Source:  Consulftants' estimates

TABLE VI - &

Adjusted Yala Sezson Paddy Yields

(Bu/AC)
81 82 83 &4 es
Bu/Ac | 67.5 g2.8 7.2 76.5  8&.4

*

Source: Consultants' estimates

.

These adjusted Tigures address only one aspect cf  vield
g Y p

ds pe
acre. The cther aspect 1s tracking any changes in yield over the
1ife of the project to observe any changes that way be atiributec
to renatilitation and institutional improvement. Ae R4
irrigaticr effects of physical ~rehabilitatien would have htes
felt by the majority of farmers only in the &2/8% Maha season,
~the team has been cauticus about atfributing changes in yields ¢

the Project.

Although the immediate response to & better water supply <uring

the Yalz season which brings mere 1land under cultivation ‘andg

increases crcepping intensity would be anticipsted, changes  in

farm manacement practices which would  increase yields signifi-
cantly would not be expected tc cccur sc rapidly. However, the

ARTI yield data does show a c¢iscernebie wupward trend over the

pericd, Yield data from the Department oiv Censius and Statistics
is not as ccnciusive.

The Baseline Study conducted by ARTI estimated an averace 30l

of 34 busnels per acre for the V5/3C Maha season. An ARTI survey
ot the 22/82 crop estimated yields averaging £32 tushels per acre.
2oth of tihese estimates were for periods pricr tc any . effect of
physical rehabiiitetion. The 83/84 Maha seasor éverage uvctiined
- to 45 bu/zc bectuse of severe fTlooding.

c7
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1982 was the first year in which ARTI was e&ble to collect Yala-
season yields. Estimates for that year were 53 bu/ac. In 1883 the
ARTI estimates for the Yala crop average yields were 53 Gu/ac.
The 84 and 85 Yala season yields averaged 53 bu/ac and 33 bu/ac.

+

There is a definite upward trend from the 79/80 Maha season, but
it is difficult to draw conciuiions about how 'much of this is 1
effect of the project. The effects of physical rehab'Ii;at1on
would have been felt for the “irst time in the 83/24 Maha season.
Perhaps the rehabilitation trat hed alrecedy taken place helped t
ameliorate the flcoad damage and crop losses would have been
higher without the rena"W'tation, cut this cannoct be measured.
There has been an incrzase in yieids in the Yala season of about
9.5% from 1982 to 19385. '

The bushels pger acre rescrted by the Census ang Steticstics

Department are based on Cron Cutting rather than field off-take

whxch may also part1a‘1v acc i1t Tor the discrepancy beitween the
T

ARTI and Census and 53 tics Department data he yielas

renorted by the Census 2 atistics Department are substan-
©ielly higher, but the vear to yvesar differences are less
conclusive in terms of ¢rowih frends.
The following tabies show yielc data co:iected for 1% ceclgonies in
the Unana A.G.A. This ercompasies a majiur pert  ©f  thz project
area, but may not include snome of the arezs in which yields are
substantially icwer.
TEELE Y1 - 7
Uhana Maha Ssason Averaga Paddy Yields (Bu/fAc’

80/81 81/62 Bz/53 §3/6¢4 54/8%
EujAc £e s 21 g7 27
Scurces (Ccnsus and Statistics Depariment
Tt Yala season yieids are siigntly higher but show Tne same Jack
of a cecisive upward trend from 1982. However, compeving the 1%82
and 1985 Yala sezsons, there wes z 47 increzse.

fverage Paddy Yielas
{BU/AC; ]

&1 32 83 §é £5

Bu/Ac 75 92 88 85 S3S
Source: Census and Statistics Lepartmert

o



To estimate average vield for the project pericd the cereus ard
statistics yields were adjusted downwards and weighted for the
Mahz and Yala <ceasons by the cropping intensity vrate which
s the
Tewing:

assumes that Maha season cropping 1is 100% and Yela

3
remainder. These resulting estimates are shown in the Toi
Table.

TABLE VI - 9

tstimated Averace Bushels Per Acre - Gal Ova Left Bank

Year Bushels/Acre

198¢ 6G.0
' 1981 76.6
1982 84.9
1983 76,3
1684 ‘ O 67.4

1685 - 76.6

Scurce: Consultants' estimates

As yields have varied widely cver the past six years
possible tc cetermine & reliadle trend line usung
Future yields zre projected on assumptions of sof

and rates about fertiiizer and c¢hemical usage in creas;

price ¢f paddy increases. Rice variety G4-1, ‘whi ch i
throughcut the project area, has & research ceilirg of 760 ‘bu/zc
~and an extension .ceiling of 160 bu/ac.

Ir the past six years yields have ranged from €C tc &5 bushels
per acre, with an averege of 7¢ bu/zc. Altnough this is  a

1
substantial increazse, it is dess than half of the "¢
ceiling and the evaluation team anticipates an ingrease i

and higher 1s alregdy reached by many armer,, and improved water

management, accompanied by continued extension efforts, ,“uu[d

Sring tne average yield tc tnis levei.

For purposes o7 ec 3
1

projected paddy yie been prepared.
>

CcS

stenvion
. , Leem an ! Ghoyrescs,
which should ~verage 80 bujac in the noa tive years. This  level.

nomic analysis the following teatle with
- .

Y



TABLE VI - 10 |
Projected Paddy Yields (Bu/Ac)

Year Bu/Ac
7 76
8 79 .
g 81
16 83
11 85
12 - 85
13 87
14 to 20 g8

Source: ‘Consuitants' estimates

The following is an ectimate of the total paddy producticn . fromy . -0
. the project area based or the -gbove estimates of acreage,. " "
. ecropping intensity and yields: . - o o

COTABLE VI - i1

Tcta!lPaédy Production ~ Gal QOve Pfojec%fi '

s : _ Gross Net IR
© Year Acreage Cropping” -Acreage. Acreage & -Yield = Tctal | A
o SOWn intensity  sown harvested. Bu/Ac = producticr . -
10 42,000 o129 54,180 50,856 . 8C.0
Z 42,0C0. 12¢ - 54,180 - 5C,95¢ 0 TE.&
30 42,000 - 129 - 34,180  50.,¢5¢6 - B4.%.
4 4e. 000 . 138 £3,64C 6G,136 - 74.3
5 50,000 179 89,500 . R4,175 - 67.2
-6 C 53,0060 17¢ 54,870 - 85,225 78.89
7 53,000 164 86,92C 81,748 76.0
g . S © 164 86,920 81,748 7e.0
g " ' 170 $0,106 = £4,738 81.0.
ig o 175 92,750 87,231 EZ.C
1l " 175 92,750 87,231 ~ 8z.0
1 2 [H H t &t 8'6 . 0
1 3 H n I} W : 8 7 ‘ Q
1 4'- 2 O 1 . t 1] H - : 8 8 0

-

~ Source: Consultants’® estimates



TABLE VI - 12

Maha Season Average Cost Of Paddy Producticn Per Acre

High Low
' 81/82 Rs 2,460 RS 2,23¢
82/83 3,457 ' 2,177
33/84 - 3,354 2,558 .
84/85 3,802 2,573

D. Costs Of Paddy Production

In the Mid-Term assessment Report, ﬁRTI reported costs  of rpgﬂdy'
production per acre ranging from Rs. 1,123 to Rs. 1,45¢ ~ir.  the-
1980 Yala season. This includes an imouted value for family: laboer.

and family owned resources. The 83 yala seascn rangad  from - Rs

2,335 to Rs 3,208 and 84 yala frow 2,458 to 3,673. The 81/82 maha &

season costs ranged’from Rs 2,232/Ac to Rs 2,604/Ac. The E4/85
Maha seascon cost ranged: frem Rs 2,573 to Rs 3,802, hith_'aﬁ:

average of Rs 2, 985

_E- Net Returns to Production

-

1t is difficult to <cetermine & single. figure . which . i35
representative of the net return to produc;won for ' the  prioject

~area. However, assuming-a per acre cost producticn of PRs 3,500 7””'

and fzrm gate price of Rs €53/bu, .and calcuiaLIr net . returns  for.
various per acre yields, it is pussible to show a range 0% qet

returns. In the table below, .a yield of 55 bu/ac will recult ir &

net return of only Rs 75 per acre. Seventy bushel:s per cere would
net Rs 1,000, In field interviews, farmers tcld the evaluation

nembers that a "good farmer' would net about Rs 1,600 vper ‘acre..

This may be & reltiable statistic for the amocunt i ;cdc;_ ST
marketed. Hcowever, it is doubtful that tne Tarmers uoo% inte
consideration the paddy saved for seed ~ and  family censu Ltcr -

in revéewing-ﬁépartment'of Agriculture (ust &st%mates ane  in-
interviewing farmers in Amoa”a during the field visit we feel
- that . even the higher levels they estimate are a conservative

‘refiection of costs which include the imputed value of farm
family labor, ¢raft animals and equipment cwrned bty the farmer., We

have assumed Rs 3,500/ac as the current <ost o cf production

for net return purposes,

Cl1




TABLE VI - 13

Yala Season Average Cost Of Paddy Proqﬁctﬁon Fer Acre

High ~ Low
1980 Rs 1,456 Rs 1,123
11983 3,208 . -2,335

1284 : 3,673 2,485

Source: Department of Agriculture :

| TABLE VI - 14 ;

_Nef Returns to Production Under Altarnative Yield Assumptfoné'_f
Bu/Ac yield 55 €C 65 73 . ..75 g0 . 85 - ©
Price Bu RS 63 65 65 5¢ 65 - 65 65

: Gross . . ) 7 o
Income/Ac ~ Rs 2,575 3,9CC 4;225 CLzE( 4,875 5,200 5,352% I
Cost/Ac | Rs 3,500 3,500 3,500 3,500 3,500 3,506 3,500

~Net Return I : o

008 1,375 1,700 2,025
Cost/Bu ~ Rs - 64 54 50 S0 47 4a a4y

1
D
A
ct
by
B3]

al
ot
m
]
.

Scurce: Consultant

~F. Production Components'

The following is ~a brief discuss ¢t four of . the -maicr.

ion
components of production. The' Burpcse ¢ this - 1s to determine:

whether there appear to be any majo

il A
cons*raints. to. indreasecd
-production which should be addrassed

in  this evaluatien.

1. Credit

Credit does not appear to be a major constraint te prodiction. . -
The Bank of Ceylon and the Pecople’'s Bank are operating in "the
town of Ampara. Many of the farmers hzvz borrowed from one or the
other of these instituticns, but must of these have not " repzid-
their debt and are ineligiblie for fuzure Toans wuntil these are.
repaid. Most ¢f the credit activity 2z din the informal sector
with credit .being extended &ty ‘“arce farmers and traders.
Although the cost of credit is high comoarsd to the bank: - rates, -
sufficient ¢redit does seem to be availazie '



2. Marketing . T

There is a Paddy Marketing Board in Ampara which generally

operates as a market of Jast vresort since farmers prefer to =

market through private traders who previde transport from the
Tield, pay immediateiy and may also function as input suppliers
and money lenders. The Muiti-Purpose Cocperdtives also assist the
farmer with marketing if necessary. There does not appear to be a
monopolistic situation, or any problem with transport. :

Input Distributiaon

In Ampara thera is a major distribution warehcuse of - the Ceylon
Fertilizer <Corporaticon which supplies ccoperatives, Agrarian’

Services District Offices, and scme local traders. A major part
of the fertilizer is distributed by <traders who purchase it in

Colombo and distribute it at the field Jlevel. Pesticides. aﬁd.?-?ff5

herbicides are sold-through private outiets 1in Ampara and by ..
nrivate traders in the countryside. Most farmers use a porticgn cf

their own paddy procducticn as seed. However, certified seed 1is

available if desired. There does not agpear to be 2 wéjor -

constraint in aveilability, timelinesc o *he appropriateness
of the type of input regquired.

‘Extension Information

The -Departmeﬂt of Agriculture EXtEHS'i'Oﬂ_ Ser"jice appear‘s MR be V
o] . \ :
0

active in the District. Inadequa*te erxtension does not appear
be a censtraint to production, ' Lo

G. Internal Rate 0OF Return

IRR 45 47 &% Sz

The prasent Lase ¢
assumptions and me

[ 24]
[11]
[A]
(]
3
t

he Tollowing

asge
thedelcgy.

1. Major Assumntions

Without Project

- 42,000 acres under irrigated paddy: no change in future.
- Cropping intensity 128%: nc change in future,.

- Yields 60 bu/ac in first year {(1880), incregce 1% pér year
to 20th year with top yieid 72.4 bu/ac. -

With Project

- 42,000 acres under irrigated paddy: increase to 11,000 acres
by the 6tn yezr. Total acreage 53,000,

vears increazsing {uneveniy)

- Cropping intensity 12%% first 2
car and remeining constant thereafier,

to 175% in the 10th

- Average yield in Tirst six years 73 bu/ac, increasing to

falk Bel

N



88 bufac in the 14th year and remaining at that level.

General

~J
Y=}
]
&)
-t
m
L

- Capital expenditure exchange rate $1.00=Rs 15.5 {i¢
- (0&M expenditures based on Rs 125/ac

- Cost of paddy production Rs 31.16/bu (1979 costs) with
incremental increases to reflect guantity (not price
irflation) changes in input use. Cost increases were
correlated to yield $ncreases.

- Price of paddy : Rs 5é.43/bu. This was based on wo:l& srice -
of rice in 1975, ' ' ‘

- MNo attempt has been mace to factor in indirect benefit
A1l benefits were based on increases in paddy producti

.
onL

2. Previcus I8Ps

~The present base care IRR cf 47.4% compares with the fcllewing
previous [RR calculations, S

iRR : Project Paper High 32%
: Lo : 12
Dec<e Case 23,32
IRR : Project Paper Amendment Hign 4 29
B Low 22.7
. fese Lase 34.7

ey
14 N7
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Appendix D
AGRONCOMIC CHANGES

A. Agronomic Potential of the System

[

. MNature of Soils and Environmental Conditions in the Project

Areg

A notable feature of the resource base of the project area is the
variation in soil and nydrological conditions that occur across
the physiographic divisions within the 1irrigated command area.
This variation s further complicated by changes in soil texture
and drainage across the teposequence within the individual minor
land units that make up these physiographic divisions. '

Three broad physiographic divisions <can be recegnized -as c¢ne
proceeds eastwards to the coast from the main left bank canzi. A
nighly dissected undulating residual plain with several rock
outcrops occupies the western part of the projeci area. Tthe
central part 1is made up of a moderately dissected, gently

undulating colluvial piain with few rgck outcrcps, and . the

pastern part is made up of a flat colluvial plain with nao rock
outcrops.

In the first two physiographic divisions, the upper scils are
shallow and coarse textured, while the mid and lower sgils are
moderately deep and fine textured., The water table in the lower

areas 1s closer to the surface than 1in the higher &reas and

percoiation losses are accordingly lower.

The s0ils of the flat coastal plain are deep and mederately fine
textured. The water table occurs close to the surface g¢on these
lands during most parts of the year,

Based on the foregoing soil-iandscape relationships it i
possible to distinguish tne Toliowing six practical soi
groupings for the preoject area.

Group 1 - Snallew, well drained, coarse textured soils.

Group 2 - Moderately deep, well drained, coarse textured scils

Group 3 - Moderately deep, imperfectly drained, coarse
textured soils.

Group 4 - Mode:ate?y deep, imperfectly drained, fine textured
soils.

Group 5 - Deep, imperfectly drained, fine textured soils.

Greoup 6 - Deep, poorly dreined, fine textured soils.

The foregoing se¢il groupings de rot occur din 2 random or
haphazard manner over the project area. Rather, they cccur in &
definite patiern in relation to the landscape which can be easily
identified by a trained and experienced field level extension
Worker,
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2. Production Potential of the Respective Scil Groupings

Irrigated land that fTalls within soil grouﬁings 1 and 2 have =
high percclation rate and this necessitates a high freguency of
irrigation for paddy. With proper management and judiciou.

fertilizer use, rice yields of 50 to 60 bu/acre are recorded on.

these lands,

Irrigated land that falls within soii groupings 2 and 3 benefit
from the seepage of the adjacent upland as weil as from the water
table which is u5ua17y close to the rooting depth of - the rice

crop. Rice yields of 65 tc 80 bu/acre are recorded on these

lands.

Irrigated land that fails within soil groupings 4 and 5 have 2
Tow perceolation rate and also have the benefit of a shallow water
table. Rice yieids of 80 to 120 bu/acre are recorded on  these

lands; and on tne fine textured scils that are not subject.  tg:

flooding, yields in excess of 120 bu/acre dre reported.

3. Physical and Bioclogical Constrzints to Rice Productiaon

The atmosgheric environment in this region dimooses no. mejor
constraint to crop production, However, in years where low soiar

radiatien is experienced during the later stages cf <crop 'grow*ﬁ;

in the Maha season, yields can be adversely affected. The high

atmospheric humidity experienced during the wet Maha season. 'is:

also conducive to a high incidence of plant disezse. On the other

hand, nigh Tevels cof production can be achieved during the dry B
Yala season which is characterized by high solar radiation and.
low atmospheric humidity. The brown D1anbhonp°r pest popuTct1or._

is known to build up rapidly during the dry Yala season and close
monitering of the pest build up during this period s requirad,.

Because of the low water retentive capacaty of the <coarse

textured soils, standing water cannot be retained for more than 3

days after a single flood irrigation for rice. These «ccarse
textured soils usuzlly occur on ths upper rsaches of the fielc

chanrels white the finer textured soils occur on the lower
reaches, This differential water regquirement down tha2 slope of 3
~

fieild channel 1imposes prcblems on proper wate gistributio
along the course of a field channel.

The leaching iosses of applied nitrogen fertilizer orn the coarsc
textured soils is also higher than on the finer textured soils,
and this reguires a more frequent and nigher level of fertilize-
application on these coarse textured soils.

4, Research and Extension Services Available within the Project
Are

The national rice research program of the Depzriment of

Agriculture has beesn successtul in evoliving apporcoczriate hign

yi=iding rice variaties for this ervironment. The adaptive

research program under the Training and Yisit systerm s operative

in this area and it has been able to dintrocuce neaningful

BT o Y
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improvements in the crop management of rice. An effective plant
protection service, operating out of the Assistant ODirector of
Agr1cu]ture S o.f1ce, has been able to render an efficient
service to farmers in pest and disease contrcl measures. Constant
monitoring of pest and disease build up has helped to avoid the
epidemics of pest and diseases that were experienced in the late
seventies.

The agricultural extension service 1in the project area 1is
structured along the Training and Visit system with an iIntensity
of one field Level Extension Worker (KVS) per 450 farm families.
The extension sub-divisional areas or segments are delineated
along administrative boundaries of the district which are net
co-terminus with irrigation boundaries. Extension workers at the
district headquarters had some difficulties in relating the
boundaries of the segment divisions to the Jirrigation system
bocundaries. '

5. Scope for Crop Diversification

Conditions during the wet Maha seascn de¢ not permit the agrowing
of crops other than rice. Conditions during the dry VYala season
however, permit the growing of diversified c¢rocps on the well
drained soils in soil agroupings 1 end 2. Fieid trials &nd
demonstrations on the growing of diversified <crops have bGeen
rarried out since the Yalz of 1981, when & total of 52 acres ofF
chillies were grown. In the Yala of 1985 the extent of chitites
grown has increased to 393 ac¢res, and green gram to 605  acres.
The Department of Agriculture does not envisage any Turther
sigw*ficant expansion in acreage of diversified crops wuntil

mar<eting and pricing poficies are improved. The areas now Dbeing

cultivated, however, indicate the possibilities for crop
diversif 1caf10n in the project area.

B. Potential and Observed C(hanges 1in Farming Practices after

Rehabilitation

The improvements that have taken place in the delivery and fissue
of drrigation water following the physicel rehzbilitation Sshouild
have promcted changes in those farming practices that are r1ose’y
retated to, and dependant on, the nature ot igatian

deliveries,
Foliewing an improvement and stabilization of water deliveries,
the potential is created for changes in the fcllowing faraming
aractices:

- timeiiness of land preparation

- shortening of duration between iand preparation and scwing
- enhanced use of fertilizers
- improved wesd control
wnanges in these farming practices shculd eventuatliy be reflizcied
in .mprovnd irrigation efficiency, a reduction in the stacgering
£ cultivation seasons, and an overali dimprovement in <creo

‘elds,
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1. Land Preparation and Sowing

The method of land preparaticn adopted by fTarmers 1is closely
ralated to water availability. In areas where there 1s a&n assured
wakter supply the wet land preparation method is used. In areas of
deficient water supply the dry Jland preparation method, using

n water as far as possible at the beginning of the rainy
son, is practiced. ' :

a1 4

ra
se
Because of wide year to year variatiocn in tne beginning of the
initial Maha rains, it is difficult tc adhere tc a fixed date for
starting land preparation for the Maha season., For +the Yala
season however, where the main form of land preparation is the
wet method, it is feasible to fix a period for starting of land
preparation and the completicon of sowing. This is wusualiy fixed
for the pericd April 15 to May 15, or from April 1 to Mey 1,
depending on the dates when the harvesting of the previcus Mana
seascn crcp has been compieted.

Data available at the Assistant Director ¢f Agriculture's (ADA}
office at Amparai for the Uharna Administrative Division, which~
ccvers 23,465 acres of paddy, shows the following changesin the
percent of tand sown after the stipuleted 1land preparation tc
sowing period, '

Table VII-1

(58}
3
—
)
e
L

Land Prepzration to Scowing P

Season Stipulated Pericd far - Percentage of Land Sown
Land Preparation to Scwing after Stipulated Perioc

March

Yala 1682 15 to April 18 in
Yaia 1983 March 18 to April 15 10
Yala 1G84 Aprii 1% to May 13 0
Yala. 1085 Aoril 1 t¢ May 1 3

The ADA attributes imp-cvement cver this period af time tg the
improved reliability of water deliveries as a result of the
physical rehabilitaticn. The ADA also noted that some farmers zare.
ngw resorting to deing their first ploughing for the Yala seasorn
soon after the Maha harvest, thus facilitating adnerence to the
stipulated schedule for completion cf sowing. This development ig
ad1s0 attributed fc¢c the improved raliability of water deliverisas

within the sysiern.

Suring the course of cur field visits i1t was quite wevident that
the land preparatiicn end sowing for tnis Mehs season had  been
completed over almost all the command area within the stipulated
time schecdule. The ADA ziso reporis z significant reductisn in
the staggerinc of cultivation seasons.

04 |



2. fFertilizer Cansumption

With respect to fertilizer consumption, the office of the ADA has

cbserved significant quantitative <changes 1in the relative

proportions of the nutrient elements N, P and K used by Tarmers
since 1980. Pricr to 198G, both ARTI studies and Department of
Aariculture surveys showed that Tarmers were using excessive
guantities of urea {Nitrogen) and Tless than the recommended
quantity of the basal dressing (Phosphorus) and top dressing
{Potasium). Figures quoted by the ADA indicate that farmers  are
now using on the average 45 ibs/ac of V1 basal fertilizer, &7
Ibs/ac of the TOM tcp dressing mixture, and 453 lbs/ac of urea,
compared to the Agriculture Department’s recommendation for the

Ampara district, which is 67 lIbs/ac of Y1, 4% ibs/ac of TDM &and

36 lbs/a¢ of urea. The excess use of TDM is justified because o7
the ccarse textured soils wnich are the more widespread soils 1n
this region. - : '

Further supporting evidence of more balanced usz of fertilizer is
seen from the figqures of fertilizer consumsd for the Uhana A.G.A.
Bivision, as shown in Table D-2 below.

Tebie VII-2

Fertilizer Use By Type-Uhana ~A.G,A. Division

Season Area Cultivated (ha) Fertilizer Consumed
(Metric Tons)
V1 DM Urea
' :

fala '82 7,20¢ 297 377 172
Maha 'B82 - '82 11,060 €ge 7gd M A
Yzla 'B3 - ¢,467 588 647 181
Mehe '83 - 'B84 12,0008 693 1,248 372
Yale '84 g,480¢ 725 591 300
Maha '84 - 'g5 12,000 830 741 8]
Yala '85% ¢,5800 gi2 as3 392
Scurce: Fertilizer Corporation
These fertilizer forstpti n Tigures do not reflect the rezl
quantity of fertilizer used, because fertilizer distributed and
sold by private traders is not inc?ud-c. However, wusing these
figures as a genera? guide, it can be seen that the fertilizer
usSe per acre has shown a marked increase over & TfTour year periogd,
and that there has been a marked improvement in the ratio of the
respective plent nutrients used.



The ADA attributes this trend in fertilizer wuse toc several

things. The first 1is the improved reliability of water
deliveries. The second is the improved transport facilities along

the distributary channel and field <channel network, resuiting

from the rehabilitation work. The third is the extension effort:
through the Training and Visit system. Our overall assessment 1S
that the improved use of fertilizer over -this period can be

attributed to both the impact of the rehabiiitation process as
well as the intensive extension effort.

3. Weed Control and Seed lUse

Quantitatxve and qualitative changes in both weed ccntrol and t
use of seed paddy are reported aiso by the ADA.  Earitier . ART
studies showed that farmers were using seed rates of more thAﬂ

to 6 bushels per acre in the project area. Tne chief reason  for
the use of such a high sead rate for sowing was the benefits th
accrued for subsequent weed 'control. This wa3 necessary in-. &
situation where unstable water deliveries vresulited in pogT
quality land preparation, with a resultant nigh weed  pcpulation.

N
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The ADA now repcrts that the seed rate:.has stauiiized arcund 3.t
4 bushels pev acre for the Yzla season, and arcund 4 bushels . per
acre for the Mana seascn. Reports also shcw thab 98 prrcenu=.of
the area is covered with rice varietv 8G 92/1 for both the’' Mah
and Yala seasons. A further signi¥ icant deve'odnent- rescitin
from the improved water supply has been the estab?isrment'ﬂo
contract growing of certified seed paddy over 4,%40 ec¢res.Earlier
the Department of Agriculture had. consideradble difficulzy in
meating the seed paddy requirements of farmers every season, and
this put a severe strain on the extensicn staff whe nad to handle
the logistics of providing this crucial ,nput. With the fTormation
of farmer groups as centract growers, the probiem ¢f seed pacdy
supply has been substantiaily resglved and “rﬁara Oistrict . now
exports certivied sead. '
4, Herbicjdes
The use of chemical herpicides in weed contrgl reqguires - ¢ptimum
timing of their appiication, as well &as a controilad owate
situation in the fields. At least a short ferm precictadility o
the water status of the Field is essential to Hec1de gn  whan o
apply the herbicide. In situations of wundiscipiinsd anrd opogorly
rnguTa;ed water supply it is difficult for fa:ﬂers t¢ exploit the
maximum benefits from ghe app11ed herbicide. Guzlitative - changes
brought about in the nature of the water regime in paddy fields
by the rehabilitation has  heloed farfers <o wuse chemicat
herbicides more effectively. In cocntrast fo the weed population
that was eariier otserved acress the project arsa, the visual
impressicn of the fields, a5 eobserved <during visits to  the
project are during both the Maha and the vzia creps, 1is that
farmers have now gotten on top of the weed gprotlem. It was
previously guite acute in the project arvea,.
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5. Crop Staggering

By far the most significant outcome of the rehabilitation project
is that, by minimizing the degree of staggering that earlier
obtained in the project area, it has been possibie to drasticaily
reduce the incidence of pest epidemics which ware endemic in this
area during the late seventies. In this earlier situation, where
it was not uncommon to find rice in wvarying stages o7
gestablisnment and growth within a paddy tract st any one time,
conditions for the proliferation of the brown plant ncpoer pest
were ideal. Frequent epidemics of brown plant hopper had to be
combatted with expensive control measures, such as aerial
spraying wusing army helicopters. As a resyit o7 the
rehabilitatiun, the crop seasons are now well <cantained within

specific time schedules, and a more uniform seguence of sowing to:

harvest is now practiced. This has been ons of the main
contributing factors te overcoming the epidemics of brown plant
hopper. Other contributing factors are the eariy warning sSystems

developed by the Plant Protection Unit of the Department of
cgram  of farmer
arly phassgs ¢f

Agriculture, coupled with a very vigorous bpr
training, wnich nas tzught farmers to monitor th
1 ures before
H developments
tachnoelogy
st hazards

pest build up and to tak~ appropriate remedial
high populatien of the pest builds up. The parz]
of reduced staggerinc and an effective pest moni n
have enabied the near elimination of . the sericus ¢
that existed before.
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Appendix E

SCOPE OF WORK

ARTICLE II1 - STATEMENT CF WORK

I.

1

P

—t
-

- Generez}

A major evaluation of the project wes undertaken in 1982. As -
a result of the evaluation the project was redesigned and =

extended uyntil 1985..

This final evaluation is a} to assess the degree to which the -
-GSL has dinstitutionalized 1ts capacity to ~-marage ‘large -
irrigation schemes and the effectiveness of Farmer OQOrganiza-
tions in the irst'tutionaTizaL1on process and bB) tc document.
lessons learned from the project which will be of use to A*D

and. GSL in future water management work.

In part1cuiar, the evaluation will assess the increase. in.

irrigated -acreage and production in the Gal Oya Schames;  the !

jmprovement in  management including operaitions -and main-

~tenance in the project .areas; thes changes in government
policies and . regulations ‘reiaied Lo water .. managemert,
appropr1ateness of. the technology devexeped as weil . as the-

potential for its replicability.

The evzluation will be conducted in HNovember 1985, at tﬁe,énd:_j

of the project to determine the level of impact the project
had had on the institutionalization of improved water manage-

ment practices within the GSL.

- USAID ‘intends to incorporate pertinent . &
findings -and recommendations from the final eveluaticn report
in the 'proposed ‘development of the Ir

Maznagement project.

-

. The Evaluation Team wiil answer the following cuestions:

Has this been an effective and useful project?

a. . ‘Was tre_ﬂroject 'S stra;egy apsropr1atﬂ for its goals -and_-
purposes? Did they. complesment one another well? Should :

-any have. received greater or 1e%ser ethasxs ar: been
added or daleted? .

b. _'wha'_

ara t
project? How could performance under the project ‘have.
been improved? : S

¢. What are the major lessons 1o be drawn from the prject?
Can/should the project he renlicated? For a follow-gn
project, what e?ements should be retained, medified,
aveided or g ?

and . substantive

PaaatTGn Systems- .

he major strengths and weaknesses of fhe




y

What are the most important implications and lessdqs
learned, 1if any, resulting from the experience of this
project, for the GSL, for AID and other donors and for

policies. and 1mpiemen ation strategies of other LDCS?

‘What are the positive and negative results of the work on the

pnysical system at Gal Qya? Could they- have been better?
if so, how? : _

d.

Assess the manner in which farmers have been reached and

What s the extent and quality of the rehabilitation

work? Were -adequate resources . devoted to ‘ihe design
effort and to the construction effort? Were appropriate

designs developed? What improvements could be made ﬁo-the:'3

rehabilitation process - both organizatignally ' and. .

technically? Is the "pragmatic azpproach® (recommended by

the mid-term evaluation) working and appropriate? Did the

Irrigation Department devote adequate manpower and: make’

good use of its equipment and other resocurc=2s?

Has the operation of the system improved because éﬁ;thé;'r

Project? Is there better control over water delivery? Has
. Y

tne computer model. deveioped under the :Prtject " been

of value? Can it be improved?

Is maintenance cf the Sys=em adequata? How is the n¢w1v
Y

imp!nmantnd'nainuenavce-fund operating? Maintenance- was-'}
not a speci?ic cemponent of the project. Should it have -

been?

After the mid-term evaluation tne “Master Plan™ component
{for Gal Oya and Udz Walawe)} and the on-farm water

management research- component were -dropped, and the
domestic water supply guestion in €al QOya received no-

further attention. In retrgspect was the decisicn to drap

"these  and concentrate attention on. ogther dssues ‘an

appropriate one?

integrated into the project. Couid this have been improved?

“Is so, how?

What is the status of the farmer organization element of: 
the project? How well are the organizations accepted and

‘what Tfunction{s) do they serve? Are there viable
alternative strategies? If so what are  the relative’

advantages or disadvantages? Has the  ARTI/Corael

strategy been appropriate? How well - have tne- l

Institutional QOrganizers performed?

To what extent did the project have inpui into extension

work and farmer training? What were the results? Should
- the project have worked more clcse1y with the Department

of Agriculture?

t2
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‘Have the training programs improvgd 1rr1ﬁatwona1 cffacers &
farmer capacity te manage irrigation systems? {Could thef
improved? IT so, now? . '

a.

d.

What «changes have occurred in Tarmer-officer re?auions7_¢

To what partxcu?ar preject dintervention (if any) can

‘these chang2s be attributed? - Wnat 'is the .degree of

conmun1cat10n, cooperation and responsiveness between
irrigation officials and farmers with respect to . rehab-

~litaticen and operat1ons and maintenance7

Were qua?xfled women recruited as Institutional-
Organizers? If yes, what percent of [Os were women? lWere
women effective as I0s? What were the :'SUCCESSSSSI.
benef1us/probaems/fa1.ures of usxng women 1057' T

Did a11 (any) cf the 10s involve women in fcrmer organi-. ‘
zations? -How mary wcemen are now  members of farmer. .. oo
organizations? How many women are now Tarmer representa- o0
tives? : ' - ISR

Did the I0s consciousiy target women farmers? .Were Temale. -
head of hcuseholds recognized as ¢ group which may not .-
have access to information unless a 'special effori ~was . -
‘made to contact them? ' SRR

Is the invclvement of women in formal decision making -

appropriate in the project area?

U”.J

Did the project have an appropriate bataﬁce betwaen the'.f
various types of +ra1n1ng f1n~P0urtry, . shorti-term .~

-overseas, 3ong—uerm overseas‘7

What is th° qUa11ty and approprlafeness of the curri CJ;um7

and in-service training developed’ aL GITI?

The team will be_expected to interviewfa cross_Sectioﬂ'of S
trainees to determine whether the new skills. been put . to - .
use. Have the trainzes learned appropriate skiidvs and:

~are they uvtilizing them? - ' R S '

How_ many peocie received tra*r1ng7 How many were woren.'

What is the gdc]Tuj and usefulness of the research and

special studies cinducted under the progec Cculd th1s cé

.mproved7 If sa, hcw?

2.

Has there been adequate monitoring of the impact of the
progect to provwde teedback for both the pro*ect and for

‘use in other irrigation systems?

Has the research program devaleoped and strengthened

Sri Lanka's zapability to conduct resesarch on. irrigation

systems7 Have research plans been incorporated in other

water nanacement ac:sivities?

£3
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c. Is the Diagnostic Analysis being done on Puicnnafume
district irrigation systems providing useful ianformation
for planning idntervantions? Is it developing & Sri
Lankan capacity to conduct similar analyses? Was this
component appropriateily designed and implemented?

d. The Project Paper supplement called for the estab1ishment_
of a Water Management Research and Training Center.  Was
this activity appropriately designed and implemented?

Assass the performance of the entities responsible for
implementing the project. What have been the strengths and
weaknesses of each? R . '

a. Given the purposes of the project and their scapes of
- work, how well have the contractors (PRL/ECI, Cornell, .
ARTI) performed? Wnhat were- their strengths  ang
weaknesses, and the quality of their - zssistance ‘znd
pertormance? Was adequate Technical Assistance oprovided
under the " project? Was the mix of Sri Lankan -and
expatriate consultants appropriate? R

.b. What was the quality of performance of the GSL in imnie-
menting and USAID in monitoring the oproject? . iere
adequate rescurces devoted to monitoring the ‘project?

'¢. Were - the communications between these entities adequate?.

0id they improve after the mid-term evaluation?

£é
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USAID/Sri Lanka

Mr. Frank Correl

Mr. William Schoux
Dr. Herbert Blank
Mr. L. Rajaratnam

- Mr. Gilbert Haycock
Mr. Sandy. Shapleigh
‘Mr. Charles Uphaus
Mr. Seneka Abeyratne
Ms. Anne Dammareil

Mr. Walter Abeygunawardene

Mr. Arthur Schantz

Appendix F

LIST OF PERSONS CONTACTED

Mission Director
Deputy Mission Director o
Project CGfficer, Hater Manacement Prouecc .
Civil Enginesr, Water hanagemeqt ProJe t‘3'
Acting Chief (MWRD) o
Project Development Officer

Agricultural Officer -

Agricultural Econocmist L
Evaluation Officer, Program ufr1cs
Agricuitural ConsuTtanL _

Controlier

Ministry of Lands and Lan¢ Development (MLLE}

 Mr. Nanda Abeywickrema
Mr. Joe Alwis

Irrigation Department, MLLD

Caotombo

Mr, K.D.P. Perera
Mr. I.H. Perera
Mr. N._Kumarasamy

Mr. A.J.P. Ponrajah
Mr. A. Maheswaran

Gal QOya

Mr, ALL.M. Ismail

Mr. V. Ragunathan

Mr. G.G.A. Godaliyadde
Mr. Gunawardane

‘Mr. M.M. Hassan

Mr. Nihal Rohana

Mr. K. Yiswalingam

Mr. Justin Silva

Mr. C.K. Gamage
Mr. M.W. Mettenanda
Mr. F.N.3. Pamunuwa
Mr. Ranjith Silva

Mr, V.1, hrarase<e*a
~Mr. C.S. Bandara

Mr, B.L. Karunatilaka

Secretary
Uirector, Water Re:ou'cns L?VTSton

Director o L
Deputy Director (Commodities & Equipment;
Snr. Deputy Director . ;.

Project Director, Water Management Project

Retired Director of Irrigation . . S
Retired Director of Irrigation | - ' ?

Deputy Birector, Ampara

Deputy Director, Batticaloa

Irrigation Engineer, rrpnra :

Mechanical tngineer, mpara

Irrigation Engineer (G ya}, Cons»ruct1L
Irrigation tngineer \LESIgn), Amnara :
Irrigation Engineer, Kaimunai

Technical Assistants (TA)

Supervising TA, Construction-
TA, Gal Oya

TA, Gal Oya

TA, Gal Oya

TA, Gal Qya

TA, bmpars

TA, Ampara

TA, Ampara



Irri

gation Department

- Gal Ova {contd.)

Technical Assistants (TA)

Mr. L.G.P. Samerawickrama TA, Ampara
Mr. Y.L. Amarasekera TA, Uhana .
. Mr. S.A.P. Jayawardene TA, Uhana
Mr, S.L. Jayawardene TA, Weeragoda
Mr. P.V.P. Pinnacoda TA, Gonagola
Mr. Gamini Bandaranayake TA, Gonagola
‘Mr, Milton de Syiva -TA, Hangur
Mr. M.S. Kaldeen TA, Kalmunai
Mr. AJM.A, Lafir TA, Kalmunai
Mr. W.P. Wijesena Maintenance Cverseer, Namai-@ya' :
work Supervisors
Mr.'K.T. Thillanathan Work Supervisor, Heeragodé'
Mr. W.S5. Nandasena Work Suue*viscr,_uonagolia
Mr. A.G. Amaratunge Work S upcrwnsor Gopago;la
Patrel _aborers
Mr. V. Gunatilake Patrol Leborer and rarrer Reprnsan tat véy
Heeragoda '
Mr. W.R.A. Piyadasa Patrol Laborer, heeragoca

“{5) Patrol Laborers, Gonagoila
{5) Patrol Lzborers, Uhana

Gatgamuwa Irrigation Training Institute

Principal

~Mr., Balasingham :
Lecturer/irrigation

Mr. Ravindran tngineer

Mr. Abeyratne Lecturer/irrigation Engineer'
Mr. Samarasinghe Lecture“/I“rlgablon Enginaer
Mr. Mu]lengangoda 'Lecuu"er/xrr1a tion Engineer
PRC/ECI Consultants

My, Warren Leatham Resident Project Manager

~Mr. Redrigo

; _ Construction Inspector
Mr. Alfred Hettiyarachchi

Administrative Qfficer

Agrarizn Research and Training InStitute

Mr. T.B. Subasihghe
Mr. M.A. Gconewardena

Director
Research

& Training Cfficer
Research & 1

Mr. S.M.K. Nandaratne raining Cfficer
Mr. M.G.M, Razak - Research & .raiq.ng Tiicer
~Mr, R.E. Senexarachchi Research & Training Officer

Statistical QFficer
Investigator

Mr. M.A. Gunawardena
- Mr. Dhammika Jayawardane
Mr.

. Y. Leslgy Ferera Investigator, Gona coT’-
Ms. Naiini Kasinadan Consultant, Cornell University
Ms. Nancy St. Julien Consultant, Cornell Universizty



Institutiona] Crganizers

Mr.
Mr.
Ms,
Mr.
Mr.
Mr.
Mr.
Mr.
" Mr.
Mr.
Ms.

D.S. Ranasinghe
P.B. Ratnayake
Anula Jayalath
Priyantha Ekanayake
H.M.H. Dissanayake
M. Jinadasa

R.A. Scmaratne

P.H. Wimalasena
P.K. Premadasa
Sarath Pemsiri

_Margaret Rupasinghe

QOther Government Officers

Mr.
Mr.
Mr.

Mr,

Mr.,
Mr.
Mr.
Mr.

" Mr.,
~Mr.
M.
C Mr.
Mr.
Mr.

S Mr.

il
- Mr.
Mr,

Mr;

-Nandisena

P.B. Amarasekera
I.A. Jabbar

A.M. Emitiyagoda

L.B. Kumarasinghe

J. Wickramarachchi
R.A. Wickramasinghe
E.M. Dissanayeke

Chandrapala

S.H. Ukwatta

fias Banda-

M.M, Abeysekera Banda
D.M. Gunapala

H.M. Jayawardense

V.T. Wijeratne

W. Somapala

‘H.M, Halpagoda

Basil Perara

Kahawela

. Farmers

'_Mr.

Mr.

My,

D.K.T. Ratnayaka
K.3. Kurupuarachchi

Siripalia Siripaddena

(&%)

. Agricultural. Officer,

IG Project Coordinator
I0 Coordinator, Uhana
IG, Ubana

I0 Coordinator,
I0, Weeragoda
0 Coordinatar, Conagoila

10 Group Coordinator, Gonagolia’
10, _Gonagolia

Weeragoda

“'10, Paragahakale

IO, Paragahakale
10, Paragahakale

Government Agent, Ampara
Assistant Government Agent, Uhana
Electoral Manager, Agricuitural:
Development Authority, Samanthurai
assistant Director, Agricultural-
cxtension, Ampara District_ RO
A.D.A.'s Office-
Agriculzural 'nstruubor, Uhara
K¥S, Weeragoda ‘ :
Assistant Commissicner, hcrar1an
Services, Ampara. District: L
Divisicnal Officer, Paragahakdle
District Officer, Paragahakais
Cultivation O.rlcer Weeragoda
Cultivation Gificer, Paraganaaale
Cultivation O7ficer, Paragahakala
Cultivation Officer, Parabcnaxale_
Field Assistant, Agrarian Services,.
Uhana -

Area Council President, Weeragcda
Area Council Secrefary, Wearagoca
Yavapalake, Gonacgoila

(|
4

In additicn, about 45 Tarmers, in
a number of farmer represanialives w
interviewed singly and in groups by
team members.
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pia-1
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Coionization Of.lher keeracoda -
General Manager, Peopxe’s gank; 4m;aF&

' Regional Manager, Paddy Marketing boer
AmpDara _ ‘ -
Regional Manager, Fertilizer Ccrpora:icn;;
Ampara ' Lo

G



Qther Contacts

Dr. Larry Nelson

Ms. Kathieen Kilkelly
Br. Tom Wickham
Or. Leslie Small

Dr. #.5. Rao
Mr. Oscar Zolezzi

-

Team Leader, Djagnestic Analysis

Team Member, D]&gnost;c Ana?ysxs
Women's Corpcnent

Olrector General, international
Irrigation Management Institute -

Economist, TIMI

TIMI

Pcst-graduate Research Suudenu,
Cornell University

i
4]
s
)

—
(]
i
=
Lot}

.~



